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Abstract
The research reported in this thesis focuses on the design and optimization of metabolic

pathways of microbial strains with improved metabolite production as targets. It is a

challenge in synthetic biology and part of the difficulty of locating an optimal genetic

modification strategy is due to the exponential increase in computational time required to

find a suitable solution due to the size of the solution space of the problem at hand.

Developing faster and more accurate systems is crucial in solving challenging metabolic

engineering problems.

By utilising a framework that takes advantage of a computational design-driven method, I

have generated in silico solutions with improved phenotypic behaviour, within a

realistic time frame. This is achieved by optimising a population of Escherichia coli

genome-scale metabolic models, generated from a library of biological components of

naturally evolved strain variants. Due to the metabolic network complexities present in

these models, transcriptional information was integrated in order to predict the effects of

genetic modifications to members of the population. The transcriptional relationship

between genes and reactions were first extracted from the library of biological

components and then represented as a Gene Protein Reaction Logic Matrix. The logic

matrix acts as a blueprint to the metabolic relationships between genes, proteins and

reactions present in the library of naturally evolved strain variants. Utilising the matrix,

flux balance analysis: a technique used to calculate the metabolic flux capabilities of

in silico microbial strains, and an evolutionary optimisation technique, my method is

able to quickly generate in silico solutions that aim to address a desired phenotypic

behaviour. A generation profile based validation approach is used to analyse the

generated solutions and identify potential gene knock-in/out strategies.

The uniqueness of this approach is that it allows for biological parts unique to different

strains from the same species, to be made available during optimisation. Thus increasing

the pool of genetic phenotypic diversity possible. The designs produced are validated

in-silico against published data.
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1 Introduction.
Life on Earth comes in all sorts of shapes and sizes. From complex multi-celled organisms to

microscopic single-celled ones, there is no shortage of variety and diversity. The journey

begins at a microscopic level where bacterial organisms are the focus of this research.

Bacteria are simple single-celled organisms that inhabit virtually every environment on this

planet, including within humans. They are extremely resilient and as such have a talent for

being able to survive in places no other organism can. They possess a single circular

chromosome loop that suspends within the cell cytoplasm. As they are prokaryotic cells, they

lack a nucleus and membrane-bound organelles. Due to their single-celled configuration,

they are smaller and less complex than most of the other cell types in existence. This is

important because, what they lack in complexity, they gain in efficiency.

Bacterial Strains.
Let’s start by understanding what is meant by a bacterial species and a bacterial strain.

Species: - Bacterial species are defined by their phenotypic properties and whole-genome

similarities. For bacterial cells to be considered members of the same species, they must

exhibit the same “unique phenotypic behaviours” as well as have more than 70% of their

DNA be identical to one another (Feist, 2008).

Strain: - Strains, on the other hand, are created from the slight genetic variations that exist

within a single species. These variations can lead to several different strains with noticeably

different phenotypic behaviours. The differences between strains are required to understand

the phenotypic potential of an organism.

The bacterium Escherichia coli (E. coli) is used in many microbial foundational studies,

making it the bacterial model organism of choice. The numerous studies conducted on E.

coli ‘wild types’ have shed light on its diversity and genomic evolution. As a result, there is a

more detailed knowledge base about its genetic code, transcriptional information and

replication process, than any other organism in biology. E. Coli's rapid growth rate coupled

with its high level of transparency (compared to other organisms) have led to it being

routinely used for experimental lab work, pharmaceutical production and genetic engineering

(Blount, 2015).

In 1973, Herbert Boyer and Stanley Cohen took the first meaningful steps to genetic

engineering. By succeeding in splicing two short pieces of bacterial DNA into a plasmid

carrier and inserting the genetic information into E. coli, they became responsible for laying
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the necessary foundations for modern biotechnology (Cohen et al., 1973). Fast forward to

today, and recent advances in DNA sequencing have enabled a diverse collection of E. coli

genome sequences to be made readily available. Analysis of these genomes has shed some

light on the diversity between strains. In any given E. Coli genome, roughly 20% of its genes

make up the E. Coli core which is common to all E. coli strains. The remaining 80% of the

genome is responsible for the diversity between strains (Lukjancenko et al., 2010).

Bacterial Metabolic Network Reconstruction.
Analysis of growth and metabolic functions in bacterial organisms is rapidly maturing. Such

research is made feasible by organism-specific genome-scale biochemical reconstructions.

Developing these comprehensive metabolic network reconstructions involve knowledge of

the following:

a. A network of metabolic reactions and their associated enzymes.

b. The stoichiometry of those reactions

c. The charges and chemical formulas of the metabolites that partake in those reactions

d. The relationships between metabolic genes and the enzymes they encode.

These reconstructions form the groundwork for creating computable, genome-scale

phenotype relationships (Feist, 2008). The most detailed and complete metabolic

reconstruction of any organism to date is the common laboratory strain Escherichia coli K-12

MG1655.

1.1 Research Motivation.

Computational modelling of biological systems is necessary for us to make sense of our vast

and ever-growing wealth of biological data. This trend is reinforced by a huge increase this

decade alone in the number of books, journals and articles having computational and

systems biology emphases (Chaouiya et al., 2013).

Computational biochemical models act as reliable blueprints that can be manipulated in

controlled environments where a large number of simulation-based experiments can be

conducted before any true biological implementation occurs. The risks, expenses, time and

unreliable nature of constructing a synthetic bio-system can be controlled and significantly

reduced.
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There are no unique solutions that can address all the numerous global trends that affect the

sustainability, health and security of a population. Even though advances in biological

sciences have played a crucial role in reacting to those needs, without any rational guidance

the engineering of synthetic bio-systems will remain unreliable, expensive and risky.

The use of computational bio-models can enable synthetic and computational biologists to

have insights into the metabolism of organisms, and to safely predict through simulations the

behaviour of an organism and design synthetic strains that address the need for specific

desired behaviours and maximum cellular performance. According to the Global Markets

Insights 2020 survey, the global synthetic biology market was valued at $11 billion in 2018

and is projected to reach $55 billion by 2025 (Kunal Ahuja and Amit Rawat, 2018). A large

amount of investment in this field reflects confidence in its potential to revolutionise other

fields.

1.2 Research Aim and Objectives.

Research Question

Can computational large-scale genome metabolic models of naturally evolving strain

variants, facilitate the rational design and validation of synthetic biological systems?

Research Aim.

To evaluate if the rational design and validation of synthetic biological systems can be

facilitated by optimising large-scale metabolic models through genetic algorithms.

Objectives?

1. To design a “computational multileveled design driven methodology” that will

enable the identification of genetic manipulation strategies in order to obtain

desirable phenotypes.

2. To implement a computational platform based on methods from the designed

methodology, to generate optimised in-silico design solutions for synthetic bacterial

strains that address a desired phenotype.

3. Validate the optimised solutions with published in vivo generated data.
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1.2.1 Metabolic Core vs Metabolic Pan

Figure 1: The pan and core metabolic capabilities of E.coli K-12. Each strain shares sets of genes that are either

unique to the strain or shared between other strains. The intersection of all strainsindicatese the core set of

genes shared between. Several intersections can be observed. Some genes that are shared between strains can

have slight variations to their makeup that can result in a slightly different behavioural pattern. These types of

genes are referred to as alleles.

A study of 20 E.coli strains found that a large function of the shared genomic elements with

known functions is related to metabolism (Touchon et al., 2009). A set of 55 E.coli

genome-scale reconstructions built by the Department of NanoEngineering and

Bioengineering and Program in Bioinformatics at the University of California (Monk et al.,

2013) were used to understand the metabolic variations among strains. The Genome-scale

metabolic models of all 55 strains were stored in the BiGG database (Schellenberger et al.,

2010) as a knowledge base of large scale metabolic reconstructions.

The content shared among all reconstructions defines the metabolic core, and indicates the

metabolic similarities shared between strains. The core represents the intersection of all

metabolic components that are common to all 55 strains. Figure 1 gives a graphical

representation of the type of relationships between strains and a species. The metabolic

pan, however, defines the combined full set of metabolic components among all available
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reconstructions. The pan sheds some light on the metabolic capability of E. Coli as a

species. It represents the union of all metabolic components from all 55 strains.

The goal of this thesis is to design, implement and evaluate metabolic engineering

solutions that enable the identification of gene knockout strategies with the objective to

obtain desirable phenotypes.

1.3 Novel Contributions to Scientific Knowledge.
The research reported in this thesis makes the following 6 novel contributions to scientific

knowledge:

1.3.1 A Strain Variant Design Driven Synthetic Biology Methodology

1.3.2 The Gene Protein Reaction Logic Matrix.

1.3.3 A Method to Identify Metabolic Reactions from a List of Metabolic Genes.

1.3.4 A MySQL Library of Biological Components of E.Coli Strain Variants.

1.3.5 A Method to Design Microbial Systems via Population based Strain Variant

Approach to Optimisation via Genetic Algorithm.

1.3.6 A Method to perform Generational Phenotype Profile-based Validation.

1.3.7 Software code that implements a computational platform based on methods from

the above contributions, and accompanying optimisation data.

1.3.1 A Strain Variant Design Driven Synthetic Biology Methodology.

Methodology: My first contribution is a multilevel design driven synthetic biology

methodology. This approach facilitates the engineering of modified bacterial strains with

improved phenotypic behaviour by means of genome-level designs derived by the

population-based evolutionary optimisation of desired metabolic behaviour. The

population consists of genome-scale metabolic models of bacterial strains constructed from

a library of species-specific metabolic components, generated from the biochemical

networks of several strain variants. This approach allows for existing biological parts

unique to different strains from the same species to be made available during

optimisation, thus increasing the pool of genetic diversity possible. By circumventing

the modification of existing genes, this methodology avoids transcription, translation and

behaviour failures associated with protein misfolding. This multi-levelled approach to

synthetic design enables the introduction of targeted genetic changes that engineer the

metabolic topology of a population of models with the primary objective of obtaining or
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improving a desired phenotype. This is achieved by either knocking in, knocking out or

inserting new genes from a library of species-specific metabolic components. A more

detailed explanation of the novelty of this methodology can be found in section 1.4.1 of this

chapter.

1.3.2 Gene Protein Reaction Logic Matrix.

My second contribution is a binary table that maps out the relationships between metabolic

genes, the enzymes they encode for and the reactions those enzymes catalyse. The logic

matrix was generated by first extracting all gene associated reactions obtained from 58

Escherichia coli genome scale reconstructions from BiGG database (King et al., 2016) and

then converting their gene reaction rules into a Matrix where rows represent all reactions and

columns represent all genes. The GPR Logic Matrix maps out the gene-reaction logic rules

between the genome and metabolic reactome present in the MySQL library of

species-specific metabolic components. The GPR logic matrix is at the heart of the

methodology and is integral to its implementation. It is the link between the genome and

reactome levels of a metabolic reconstruction. The matrix enables the accurate selection

of reactions, based on any given set of metabolic genes present in the library. The matrix

binary nature expands its usability in a broad variety of possible implementations outside of

this thesis. A more detailed explanation of this contribution can be found in “Chapter 4: Work

Implemented”.

1.3.3 A Method to Identify Metabolic Reactions from a List of Metabolic

Genes.

The third contribution is a Reaction Identification Protocol (RIP) to automatically identify

metabolic reactions from any subset of metabolic genes present in the library of

components. The protocol works with the GPR Logic Matrix to accurately identify all possible

metabolic reactions encoded from every possible gene combination within a given list of

genes. More insights on this contribution can be found in the 4th chapter of my thesis; titled

“Work Implemented”.

1.3.4 A MySQL Library of Biological components of ‘E.coli’ strain variants.

My fourth contribution is a library of metabolic components that focuses exclusively on 58

unique E. Coli genome-scale metabolic reconstructions obtained from the BiGG database.
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The metabolic components were extracted from the reconstructions and used as data to

generate a MySQL library of Escherichia coli specific metabolic components. The library

does not contain fully constructed genome scale metabolic models of multiple strain

variants, but rather a collection of parts (i.e., reactions, metabolites, genes and gene reaction

rules) and how they relate and are associated with one another. The complex relationships

between these parts are encapsulated and represented in the GPR Logic Matrix. In other

words, the MySQL library is a repository that aims to encapsulate only the metabolic

capabilities of Escherichia coli as a species. A more detailed description of this

contribution can be found in the “Chapter 4: Work Implemented”.

1.3.5 A Method to Design Microbial Systems via a Population Based Strain

Variant approach to Optimisation via Genetic Algorithm.

The fifth contribution is a genetic algorithm implementation that designs in silico solutions

for the production of a target biochemical product by optimising a population of genome

scale metabolic models of strain variants that are represented by their binary

chromosomes. The binary chromosome expresses the genetic makeup of the strain it

represents. It is mapped to a given list of species specific metabolic genes, where every

gene in that list is represented by a binary state (i.e., one or zero) that signals the presence

or absence of that gene. A more detailed description explaining more aspects (e.g., Fitness

score calculation, reproduction operators, environmental conditions etc) of this contribution

can be found in “Chapter 3: Methodology”.

1.3.6 A Method to perform Generational Phenotype Profile-based Validation.

The final contribution is a validation method that determines the necessity of the presence of

a gene by analysing its population frequency, between clusters of models across

generations. Clusters are established by calculating the distance between the binary

chromosomes of each model and grouping them accordingly. Each cluster expresses a

genetic blueprint that acts as a phenotype profile. Profiles that meet the desired

behaviour requirements are selected as elites to represent their generation. The sum of all

elite profiles through every generation, make up an elite population of profiles. Analysing

the elite population genetic frequency can shed some insight into the lifespan of genes

through the evolutionary optimisation process. Rather than focusing on a single generational

snapshot, a phenotypic profile based validation method aims to follow genetic patterns
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through the entire run of generations. I elaborate more on this contribution in the 5th chapter

of my thesis; titled “Testing and Validation”.

1.3.7 Availability.

The validation data and software code is available as a PDF file on Google Drive at

“https://drive.google.com/file/d/103OhEK3crRYriyNusCDGe8my9C5qIcIU/view?usp=sharing”.
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1.4 Contents of this thesis

Thesis Overview

Bio-model engineering is the synergy between mathematics, computer science, and biology

that provides a systematic approach for reconstructing natural biological events by

designing, constructing and analysing computational models of biological systems (Gilbert et

al., 2009).

In this thesis, my focus is on constructing a multi-levelled design-driven methodology that

facilitates the engineering of modified bacterial strains with improved phenotypic behaviour.

This thesis is organised to first lay down some foundational literature about the subject area,

before delving into an overview of important synthetic biology computational concepts,

required to better understand the different levels of complexity inherent in the methodology

proposed. Once the foundation is set, I describe in detail the necessary elements to the

methodology as well as indicate its novelty and limitations. The methodology is the design

link between computational concepts and systems implementation.

The thesis then focuses on the implementation of essential elements of the methodology. I

describe in detail the systems and tools utilised to produce a repository of biological

components, generate via a protocol; a genome-scale metabolic model from a list of

metabolic genes and finally optimise a population of metabolic models using evolutionary

algorithm technique.

Finally, I test the validity of the results generated from optimisation. The designs produced

are then validated in-silico against published data.

Chapter 1: Introduction

This chapter lays out the research question and motivations that justify the purpose of the

research. In addition, the background is presented on different approaches currently utilised

in designing genome-scale metabolic models. This chapter highlights the novelty of the

methodology and compares its approach to that of other similar approaches.

Chapter 2: Literature Review

This chapter serves as an entry point into the essentials of Synthetic Biology and Bio-model

engineering. It also covers in detail the 5 levels that make up the synthesis of the

methodology, i.e...
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i. Database Design

ii. Genome-based Model Reconstruction

iii. Flux Balance Analysis

iv. Strain Optimisation

v. Evolutionary Algorithm

Chapter 3: Methodology

This chapter describes the steps taken to outline the methodology. The data collection and

data analysis techniques are elaborated on and used in designing the important concepts

that make up the methodology.

Chapter 4: Work Implemented

This chapter goes into detail on the algorithms and implementations of each level of the

methodology. The previous chapter (Chapter 3) presents the design blueprint of each level

of the methodology while this chapter implements them. The work achieved in this chapter

will give rise to optimised data that will require validation in order to decipher.

Chapter 5: Testing and Validation

This chapter elaborates on the testing, and evaluation analysis conducted on the data

generated at the end of chapter 4. It investigates the effectiveness of the methodology when

applied to literature validated use cases.

Chapter 6: Summary and Conclusion

This final chapter provides a conclusion of this thesis. I summarise the main contributions

made and emphasise the significance of the thesis research.

Appendices and References.

This section references all the papers and diagrams used during the course of researching
and writing this thesis.

25



2 Literature Review
The introduction provided a brief summary of the research background of the project and

described the overall research goal and research questions. In this chapter, the literature

review of key research concepts will be examined. It will contribute to establishing the

proposed research goal and research questions, which help to define the scope and focus

of this project. There are challenges that arise from the need to model and analyse

biological systems. A firm grasp on the current state of the art is required to understand the

scope of this project. Let us begin with a basic understanding of bio-model engineering.

2.1 Bio-model Engineering

This is the science of reconstructing natural biological events by designing and analysing

computational models of biological systems. It is the synergy between mathematics,

computer science, and biology, and provides a systematic approach for designing,

constructing and analysing computational models of biological systems (Gilbert et al., 2009).

In other words, a bio-model with the aid of computational tools and techniques describes the

framework and behaviour of a given biological phenomena in a structured way.

“Bio-model engineering has two major areas of application. The first being systems biology,

which aims to design and construct models of existing biological systems. The second area

of application is in synthetic biology, which is used as part of a general strategy for designing

and constructing biological systems with specific functionalities. The aim is to design and

construct qualitative models of existing biological systems”(Breitling et al., 2010).

2.2 Computer design approach towards Synthetic Biology

Synthetic biology is a new multidisciplinary field that combines biology with the principles of

engineering to redesign, adapt, and construct existing chemical synthesis of DNA or other

biological structures, into standardised DNA sequences that can be assembled into new

genomes. These modified biological components have specific functions and can be joined

to create engineered biological systems that perform specific tasks (Choffnes et al., 2011).

Organic components in some ways have a similar “functional hierarchy” to that of computer

systems. An advantage derived from such similarities is that methodologies and techniques

used in solving computer systems problems can be used as viable solutions in designing

and validating biological systems (Choffnes et al., 2011).
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Functional hierarchy concept from the bottom up.

i. Proteins and genes serve similar functions to that of the most basic physical

components of a computer hardware.

ii. Biochemical reactions could represent logical gates in a system.

iii. Pathways and cells can represent hardware modules like a microprocessor chip, and

eventually a computer itself.

iv. Finally, living tissue cultures have a similar function to that of a network of computers.

Such functional similarities have led to collaborative efforts that combine biology with the

principles of engineering. The world becoming such an interconnected place has expanded

the ability to generate, share and interpret data on a global scale. This has fundamentally

accelerated our ability to understand highly complex biological systems. The inception of

synthetic biology as a discipline is an indication of this trend.

Detailed and complex biological resources accumulated from a wide assortment of

databases are readily accessible, e.g. the BioCyc Database Collection (Caspi et al., 2012),

KEGG [19] and the BiGG (Schellenberger et al., 2010) database to name a few. Years of

biological data obtained in a collective manner have helped create an interconnected and

complementary biological environment. The data has been  quantified and integrated into

computational network models. Metabolic models give synthetic and computational

biologists the power to exploit the vast and ever growing wealth of biological data available

to them.

Approaching synthetic biology from a “design driven approach” required a methodology

that took into account both genomic and enzymatic information. The data served as the

foundation needed to reconstruct and design changes to the metabolism of microorganisms.

Three major components make up the methodology: -

I. Multi Strain variant knowledgebase: Generate a species specific MySQL database

of metabolic components from a collection of genome scale metabolic reconstructions

of Escherichia coli strain variants obtained from BiGG database.

● Gene Protein Reaction Logic Matrix: Encapsulate the relationships between

items of the metabolic components.

II. Genome scale metabolic reconstruction: An organism specific, constraint based

genome scale metabolic reconstruction derived from genome annotations and known

metabolic reactions present in an organism (Baart and Martens, 2012).
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● Flux balance analysis: Analyse genome-scale reconstructions for growth and

the flow of metabolites via flux.

III. Optimisation: Implement target-driven modification to the models using

optimisation techniques normally utilised in solving computer systems programs i.e.

evolutionary algorithms.

● Genetic algorithm: The algorithm can be utilised as a method for solving both

constrained and unconstrained optimisation problems by repeatedly modifying a

population of individual solutions

2.2.1 Multi Strain Variant Knowledgebase:  Gene Protein Reaction

Database.

Metabolism is the sum of the chemical reactions that take place within each cell of a living

organism that provides the energy required to synthesise new organic materials  (Kornberg,

2016). Enzymes are responsible for catalysing reactions in a variety of biological processes.

They are very effective catalysts well known for accelerating reactions by as many as 17

orders of magnitude (Neet, 1998).

A  strain variant design driven approach to constructing metabolic systems requires

designing a database that would contain entries of several metabolic strain variant

reconstructions and represent their contents as a unified species specific knowledge base.

The knowledge base represents the PAN and CORE sets of metabolic components between

strains and characterises the metabolic potential of the species. The knowledgebase is

expected to grow over time as more knowledge is learnt about the organism.

The Escherichia coli K-12 MG1655 strain was the first strain to have its genome completely

sequenced (Blattner, 1997). The early availability of E.coli K-12 complete sequence

facilitated the reconstruction of its  genome scale metabolic model, which has been iterated

and expanded upon as more information about its annotations and genome became

available. For these reasons and more, E.coli K-12 has been used extensively as the

preferred model in biochemical genetics, molecular biology and biotechnology. This makes it

an ideal organism for the purpose of this thesis.

2.2.1.1 Multi Strain Variants.

Over the last decade, as more E. coli sequences have become accessible, it is

apparent that E. Coli K-12 partially represents the E. coli species as a whole (Monk
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et al., 2013). The amount of genetic overlap is small compared to the overall set of

genes, illustrating the large amount of diversity between strains. This is important

because the diversity reflects functional differences and sheds some insight on how

strains adapt to different nutritional environments. Although strains have genes that

are unique to them, they also possess slightly different gene variants known as

alleles, that they share amongst each other.

The Department of Nano Engineering and Bioengineering and Program in

Bioinformatics at the University of California (Monk et al., 2013), constructed 55 fully

sequenced genome scale metabolic reconstructions of Escherichia coli and Shigella

strains in order to characterise the metabolic capabilities of the E. coli species. The

genome scale metabolic models were then used to analyse the growth capabilities in

more than 650 different growth-supporting environments.

The 55 reconstructions made for an ideal set of multi-strain variants from which to

generate an Escherichia coli specific knowledge. Metabolic components (e.g gene

reaction rules, reactions, metabolites, formula, compartments etc) for all 55

reconstructions were programmatically accessed from BiGG (King et al., 2016) and

stored in an SQL database.

The SQL database does not represent a repository of fully reconstructed genome

scale metabolic models but rather an E.coli specific (i.e species specific) pool of

metabolic parts that supports the installation of components into a genome

scale metabolic framework.

2.2.1.2 BiGG: Biochemical Genetic and Genomic Knowledgebase of Large Scale
Metabolic Reconstructions.

BiGG (Schellenberger et al., 2010) is a knowledge base of Biochemically, Genetically

and Genomically structured genome-scale metabolic network reconstructions. As of

the writing of this thesis, it incorporates more than 100 published genome- scale

metabolic networks into a single database. Escherichia coli organism accounts for 58

of those published reconstructions. Genes in the BiGG models are mapped to NCBI

genome annotations while metabolites are mapped to several external databases i.e.

KEGG and PubChem to name a few. All the reactions placed in a BiGG “knowledge

base” form a genome-scale network reconstruction. As new genome annotations are

found and new experimental data grows, so does the BiGG knowledge for the target

organism.
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Figure 2 :“BiGG is hosted on a Simpheny server running an Oracle database. All entries shown in grey

are used internally, while entries shown in black are directly viewable by the user. GPRXML is a function

that returns an XML formatted gene protein reaction string given a reaction ID” (Schellenberger et al.,

2010).

2.2.2 Genome-Scale Metabolic Reconstruction.
Metabolic reconstructions rely on the quality of genome annotations of the organism.

Genome annotation information can be found in organism specific databases e.g. EcoCyc

(Keseler et al., 2013), KEGGS (Kanehisa and Goto, 2000) and BiGG (Schellenberger et al.,

2010). The genome annotations along with the known metabolic reactions in an organism,

can be used to generate an organism specific, constraint-based Genome Scale Metabolic

model (Baart and Martens, 2012). In other words, a GEM mathematically describes the

metabolic pathways that occur in a network of reactions. The model assists in predicting the

metabolic behaviour of microorganisms via their calculated metabolic fluxes.

The most complete genome scale metabolic reconstruction of E. coli K-12 is named

iJO1366 (Orth and Palsson, 2012, p. 13). At the time of writing, it accounts for 1367 genes,
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2583 reactions and 1805 metabolites (King et al., 2016). It has undergone several

expansions as more genome information has become available. GEMs enable a system

based representation to metabolic networks. This gives them the ability to be analysed by a

large group of computational tools. These tools, exploiting constraint based analysis, can

evaluate the properties and functions of the model under numerous conditions. The E.

coli metabolic GEM has been extensively used in a wide spectrum of applications, including

increased production of lycopene, succinate, lactate, malate, L-valine, L-threonine, additional

amino acids, ethanol, hydrogen, vanillin, and 1,3-propanediol (Vivek-Ananth and Samal,

2016).

Figure 3: A simplified representation of a genome-scale metabolic reconstruction. A GEM contains a list of

sometimes thousands of metabolic reactions in an organism, as well as what constitutes its biomass reaction.

GEMs also contains Gene-Protein-Reaction associations between reactions and genes (Vivek-Ananth and

Samal, 2016).

2.2.2.1 Transcriptional Information.
The transcriptional layer present in a genome scale metabolic reconstruction

associates metabolic reactions with the genes that encode them. The layer

encapsulates the relationships between genes, proteins and reactions of a given

metabolic system. The transcriptional information is represented by a

gene-protein-reaction relationship, expressed as a Boolean Logic relationship.
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I. Central Dogma of Molecular Biology

Figure 4 :Central Dogma of Molecular Biology (DNA, mRNA, Protein)

Protein structures are macromolecules composed of a linear sequence of amino

acids linked together by chemical bonds called peptides. This process forms

polypeptide molecules which can conform to unique three-dimensional

configurations that create substrate specific binding sites, required to instigate a

catalytic reaction (Griffiths et al., 2015). There are 20 amino acids that are common

to living organisms, however, large polypeptides (i.e, proteins) can consist of more

than 1000 amino acids (Griffiths et al., 2015).

Proteins have 4 levels of structural complexity responsible for both their structure

and function.

i. Primary Structure: A linear string of amino acids in a polypeptide molecule

(Griffiths et al., 2015).

ii. Secondary Structure: The spatial arrangement of amino acids close to one

another in a sequential sequence facilitated by the ability of polypeptides to

bend into repeating structures.
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iii. Tertiary Structure: As mentioned earlier, polypeptide molecules can fold

back on themselves to generate three-dimensional architectures. This

procedure brings amino acids that are far apart in the linear sequence close

together (Griffiths et al., 2015).

iv. Quaternary Structure: A multimeric structure composed of several

separate tertiary structures bound together.

Virtually all enzymes are compact globular three-dimensional protein structures.

Taking into account that the function of a three-dimensional structure of a protein is

directly determined by the sequential structure of its amino acids, and also the fact

that genes encode the DNA to RNA information that specifies the order in which

amino acids are translated and linked to one another, it becomes apparent that

genes can indirectly control enzymatic functions by encoding the linear

sequence of polypeptide molecules, that conform and determine the

three-dimensional  structure of a protein (Griffiths et al., 2015). A visual

representation of the Central Dogma can be observed in figure 4 .

Protein Misfolding

Modification of existing genes or a random mutation could modify the amino acid

chain of a peptide, which can drastically alter a protein's native state and

functionality. Misfolding can cause protein shortages and if widespread could, could

stifle the presence of a specific reaction. Even if protein functionality remains

unchanged, misfolded proteins can contort into unfavourable shapes that do not play

well in a crowded cellular environment. If the inner water repelling parts of a protein

misfolds on the outside, the protein becomes sticky and will often clump together with

other misfolded proteins (Kerry Geiler, 2010). The accumulation of misfolded proteins

plays a devastating role in several diseases including Sickle Cell Anaemia.

II. Gene-Protein-Reaction associations.

The relationships between genes, proteins and their catalysed reactions can occur in

several instances. This is due to the complexity of interactions between biological

components. The central dogma of molecular biology describes the flow of genetic

information through a biological system. Genes encode the required information that,

once transcribed and translated, generates peptides. One or more peptides come

together to form a protein which can bind with other proteins to form complex

structures, e.g., enzymes. Enzymes, in turn, catalyse reactions which form the
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metabolic network of the Genome-Scale Metabolic system. Due to their complexities,

proteins interact in different ways. A single protein can catalyse a single reaction or a

set of reactions. On the other hand, a reaction can be catalysed by a set of proteins,

i.e., isoenzymes (Vivek-Ananth and Samal, 2016).

Figure 5: Examples of GPR association in Boolean format are shown for Escherichia coli.

The topology of a metabolic network is determined by the genetic expressions of its

enzymatic reactions. The transcriptional data is used to activate or deactivate genes

within a metabolic system. Within a genome scale reconstruction, enzymatic

reactions are manipulated by adjusting their upper and lower boundaries.

A draft network reconstruction needs to be manually curated in order to identify

inconsistency. The goal here is to find metabolic gaps in the network by conjecture

or direct evidence from the available literature on the organism or its close relatives.

Certain reactions present in a metabolic network are considered spontaneous

because they do not have genes associated with them. Identifying those reactions

requires extensive literature exploration. Because genes from one species can be

misidentified as being present in another species of the same family, an appropriate

level of scrutiny is required to accurately map out the metabolic and genetic network

of an organism.

2.2.2.2 Biomass Objective Function

A biomass objective function is a reaction that simulates a network’s ability to support

growth (Feist and Palsson, 2010). It can be used as a proxy to determine if the

organism is alive or not and also as a way to evaluate the energy allocation ratio

between producing a desired metabolic compound and cell growth via division. The

biomass reaction is expressed by the macromolecular composition of the cell e.g.,

34



RNA, DNA, Lipids, Carbohydrates and Proteins. These macromolecules are formed

from precursor metabolites, for example, Nucleotides, Fatty acids and Sugars (Baart

and Martens, 2012).

ATP molecules also play an important role in defining the biomass reaction. They are

often regarded as the “molecular unit of currency” of intracellular energy transfer

(Knowles, 1980), made by the cell and required for the synthesis of macromolecules.

The energy requirements vary between macromolecules. It is important that those

differences are expressed in the biomass objective function because it indicates the

required biosynthetic energy that the cell has to generate, to run those biosynthetic

processes (Feist and Palsson, 2010).

2.2.3 Flux Balance Analysis (FBA)
In this section, flux balance analysis is evaluated for its ability to predict the metabolic

behaviours of genome-scale models and its other practical uses.

In the diagram below:

Figure 6: The flow of flux balance analysis. The organism uses EXCHANGE REACTIONS (b1, b4, b5) to

introduce external metabolites into its metabolic system. The desired product is catalysed by PRODUCT

REACTION (b2) and biomass is generated by the BIOMASS REACTION (b3). The organism has INTERNAL

METABOLITES (A, B, C, D and E) that participate in INTERNAL METABOLIC REACTIONS (v1 and v2). The

stoichiometric matrix multiplied with the flux vectors in steady state is always ZERO. The final result is a set of

feasible flux solutions at steady state with REACTION (b2) as the objective function (Raman, 2009).
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The FBA steps discussed in this section are:

- System definition.

- Stoichiometric Matrix

- Biochemical constraints 

- Optimising an objective function

FBA is a technique used in biotechnology and systems biology to analyse the complete

metabolic genotype of a microbial strain. Its aim is to estimate the intracellular fluxes in living

cells. It is based on the fundamental law of mass action and is performed under steady state

conditions.

What is a steady state?

In a microorganism, steady state is said to have been achieved when all metabolite

concentrations are time invariant. The cells are metabolically active as they consume and

secrete substrates and products respectively (Orth et al., 2010). What this means is that for

each metabolite the rate of production is equal to the rate of consumption. In metabolic

networks, metabolites are produced and consumed by enzymes that together form a

chemical reaction. Enzymes are proteins that are encoded on the genome. This makes it

possible to reconstruct a draft metabolic network largely from genomics data alone. The

topology of the metabolic network can be described by the stoichiometry of the metabolites

that participate in the reactions.

FBA converts each metabolite of a metabolic network into mathematical coefficients by

means of linear programming. It then examines the relationships between metabolites in a

network in order to find solutions that satisfy some optimal behaviour of the metabolic

network at steady state. The constraints are often the maximisation of biomass yield of an

organism and bounds on flux values of reactions. This allows an attainable set of

generalised predictions for the growth of the organism, metabolite concentration levels and

product output inside the cell (Orth et al., 2010).

2.2.3.1 System definition.

The system is defined by the individual reactions in the genome scale metabolic

model. The components that make up a metabolic model are listed below.

i. The metabolites involved (Internal and external metabolites).

ii. Gene reaction rule that encodes for enzymes.

iii. Corresponding enzymes that are responsible for catalysing the reactions.
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iv. Compartments that separate the cytosol, periplasm and external part of the

cell.

v. Reversibility tag for reactions.

vi. The vector of constraints for reactions.

vii. Stoichiometry Matrix.

2.2.3.2 Stoichiometric Coefficients and Balancing Reactions.

Figure 7: Stoichiometry Matrix (Raman, 2009).

The term stoichiometry was first used in 1792 by Jeremias Benjamin Richter in his

publication; ”Measuring the Chemical Elements” (Jer Benj Richter, 1793). The word

is derived from the Greek word stoikhein which means “element” and metro which

means “measure”. Stoichiometric coefficients represent the proportion of substrates

and products that participate in a reaction (“Stoichiometry and Balancing Reactions,”

2013). This information can be expressed mathematically as a matrix S that indicates

the linear relationship between the flux rates of enzymatic reactions and their

molecular compounds.

In a stoichiometry matrix, rows represent metabolites and columns represent

reactions. The coefficients are integers that represent the number of molecules of a

chemical metabolite that engage in a chemical reaction. These coefficients are not

condition dependent and as a result are constant (“Stoichiometry and Balancing

Reactions,” 2013). If a metabolite is produced by a reaction the coefficient has a

positive sign while a negative sign is given if the metabolite is consumed by the

reaction. All other rows that do not participate in the reaction are zero. Fig 2.3

illustrates this concept below.
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Balancing Chemical Reactions.

The Law of Conservation of Mass states that during any physical transformations or

chemical reactions, matter in an isolated system is neither created nor destroyed.

According to the law, the total mass of the products must remain equal to the total

mass of the reactants. In order for an equation to be considered balanced, it needs to

satisfy 2 main conditions: it must have the same number of Elements and an equal

Charge on both sides of the equation (“Stoichiometry and Balancing Reactions,”

2013).     

Elemental balance: The elemental balance is conserved in a biochemical reaction.

An Element Matrix E with chemical elements as its rows and compounds as its

columns will give a value of Zero when multiplied with the Stoichiometric Matrix S.

e.g. ES = 0  

Charge balance: The total electric charge is also conserved in a biochemical

reaction. An electric Charge Matrix C with the atomic charges as its rows and

compounds as its columns will also give a value of Zero when multiplied with the

Stoichiometric Matrix S. e.g. CS = 0

This, in turn, makes both the element matrix E and charge matrix C orthogonal to

the stoichiometric matrix S. The stoichiometric matrix can also incorporate

“exchange reactions” as well.

2.2.3.3 Biochemical Constraints.

Due to the constraint confined on the steady state fluxes, FBA does not provide a

unique solution. Any data that can be converted into a constraint can be integrated

into a genome scale metabolic model. The more accurate the physiological

characteristics that are integrated as constraints on the model are, the more precise

the predicted phenotype would be. As it relies on balancing metabolic fluxes, FBA

does not explicitly require enzymatic kinetic data.

Examples of variables that can be integrated as constraints are:-

i. Biomass composition.  

ii. Irreversible reactions derived from thermodynamic information are

represented by exclusively positive or negative flux values.

iii. Metabolic demands i.e. substrate uptake rates as well as products secretion

rates.
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iv. A few strain specific characteristics i.e.

▪ Protein and mRNA data (Blazier and Papin, 2012).

▪ Metabolomics data (Kümmel et al., 2006).

2.2.3.4 Optimising an objective function.

FBA aims to minimise or maximise a given “objective function”. In the case of

predicting growth, the objective is the production of biomass. A biological objective

function must be defined. Mathematically, the objective function is represented by the

rate at which metabolic compounds are converted into experimentally known

proportions (Ci) of metabolite precursors (MI) that contribute to the biomass

production components, i.e., proteins, lipids and nucleic acids (Orth et al., 2010). This

can be any linear combinations of fluxes, with weights that indicate the magnitude

each reaction contributes to the objective function. This objective function is referred

to as the “biomass reaction”.

The Stoichiometry of the network along with the biomass reaction defines a system

of linear equations. Optimisation of such a system can be solved using linear

programming. Computational approaches such as flux balance analysis are efficient

in simulations to predict metabolic reaction fluxes and simulations of growth on

different substrates.

Note: Flux Balance Analysis has a limitation for solving multi-objective

problems that take into consideration multiple conflicting objectives.

Uses of FBA
The fundamentals of flux balance analysis are basic, and as a result, can be used in

different aspects of synthetic biology. “The method has diverse uses in gap-filling,

genome-scale synthetic biology and physiological studies” (Feist, 2008).

Flux balance analysis more so can also be used to:

i. Determine the optimal state of a biochemical network that maximises a given

objective.
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ii. Locate alternate paths to equivalent optimal states of a network. The number of

such alternate optimal paths depend on the size of the metabolic network.

iii. Conducting flux variability analysis (FVA): FVA (see below, next section)

determines the full range of flux values for each reaction in a biochemical

network while satisfying a given constraint. “It can also be used to study the

entire range of achievable cellular functions of a network” (Price et al., 2004).

iv. Identify objectives for a biochemical network if none exist. Through

experimental measurements, potential objectives can be found that would lead

the cellular biochemical network towards a particular system state (Price et al.,

2004).

v. Conduct metabolic network refinement by detecting potential gaps.

vi. Conduct multi-objective optimisation.

vii. Analyse the metabolic capabilities of biochemical networks.

2.2.3.5 Flux Variability Analysis (FVA).

FVA is a tool that utilises results obtained by Flux Balance Analysis to identify the

maximum and minimum values of all fluxes that will satisfy the thermodynamic

constraints on a genome scale metabolic model (Müller and Bockmayr, 2013). It

achieves this by first designating each reaction, one after the other, as the objective

function, and then via FBA, maximise the assigned objective function to determine

the allowable maximum and minimum range of flux values possible.

Applications of FVA include (Gudmundsson and Thiele, 2010):-

i. The identification of unconditionally blocked reactions that are incapable of

carrying flux under any set of conditions.

ii. Exploration of alternative solutions by investigating network flexibility and

network redundancy.

iii. The pre-processing of strains as an initial procedure before searching for an

optimal strain design.

2.3 Optimising Metabolic Biological Systems.

This section is focused on applications of mathematical optimization in computational

systems biology. Optimisation is not a new concept in computational biology. It involves

finding the best solution among several conflicting demands under predefined constraints.
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The topology and cellular behaviours of an organism have been shaped by the optimisation

process of evolution (Banga, 2008). Model-based optimization is an important methodology

in systems biology. It helps us design, construct and analyse biological systems. Examples

of optimization in systems biology are given in the table below.

2.3.1 Optimisation
Optimisation problems exist in several disciplines ranging from engineering to economics.

There’s a need to find efficient strategies that provide quantitative assessments to complex

models and offer the level of analysis required to design robust systems. Even with

sophisticated designs, engineers are usually left with an enormous number of possibilities

but only the time and resources to consider more than a handful of solutions to a problem.

This is the primary necessity for optimisation methods.

Optimisation is the process of systematically locating the best available input values (i.e

solution) within a defined domain, in order to maximise or minimise a mathematical objective

function or set of objective functions.

Optimisation Frameworks

Figure 8 : Flowchart of the optimal design procedure.
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Many engineering design problems have more than one objective function that may or may

not be in conflict with one another. This can be observed in many engineering applications,

for example, when designing a sports car, engineers make optimal decisions that involve the

trade off between maximising speed, while simultaneously minimizing wind resistance. It is

important to clearly differentiate between a single and multi objective optimisation

framework.

Single-objective Optimisation.

Within a single-objective optimisation framework, multiple objectives are represented as a

weighted-sum singular objective, where contributing objectives are aggregated and

assigned appropriate weights to reflect their relative importance and overall contribution to

the objective function (Savic, 2002). Single objective optimisation identifies an optimal or a

set of optimal alternative solutions that exist within a defined domain (Savic, 2002).

Definition: In this optimisation framework, a scalar function f(x) is either minimised or

maximised, with respect to a vector of decision variables x = (x1, …, xn) (Savic, 2002).

Multi-objective Optimisation.

A multi-objective optimisation framework however, is a multi-criteria optimisation problem

that involves more than one objective function to be optimised simultaneously. Contrary to

single objective solutions, multi-objective solutions represent an optimal amount of trade off

among multiple objective functions, where an improvement in one of the objectives can lead

to the degradation in one or more of the remaining objectives (Savic, 2002). These types of

solutions are known as Pareto-optimal solutions (Savic, 2002).

Definition: The multi-objective optimisation framework maximises or minimises the functions

present in an objective vector f(x) = [f1(x), …, fm(x)] simultaneously, with respect to a

vector decision variable x = (x1, …, xn) (Savic, 2002).

2.3.1.1 Linear Programming.

Linear Programming is a mathematical modelling optimisation technique that is

used to determine the optimum resource utilisation to a problem when subjected to

various constraints. The problem is solved by either minimising or maximising the

value of a linear objective function.

Linear programming can be applied to a broad spectrum of optimisation problems.

So long as a practical problem can be formulated into a linear program, it can be
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solved through linear programming. The insights linear programming provides has

helped to solve multi-dimensional problems in a wide variety of fields including but

not limited to, mathematics, economics, telecommunication and engineering.

Components of Linear Programming.

● Design Variables

● Objective Function

● Constraints

Design Variables: Formulating a design problem usually involves identifying several

parameters with varying degrees of sensitivity to the system. These parameters are

referred to as design variables.

Objective Functions: The objective function indicates how much each design

variable contributes to the desired outcome. It is often represented as a mathematical

equation that describes the output target.

Where,

ci = coefficient corresponding to the ith variable in the objective function

Xi = ith decision variable in the objective function.

The weight contribution of each decision variable in the objective function is

represented by its coefficient. If a decision variable does not contribute to the value of

the objective function, the variable is assigned a coefficient of zero.

Constraints: The functional relationships between the design variables in a system

are usually constrained to satisfy a certain phenomenon or resource limitation. This

is often represented by upper and lower variable bounds assigned to the design

variables. Constraints are necessary because they help define the feasible and

infeasible simulation domain referred to as the objective space.

N number of design variables are constrained to fall between the upper and lower

bounds, as shown below.
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2.3.2 Problem Definitions.
The problem to be addressed must be clear and unambiguous in nature. This prompted

separating its definitions into two fundamental questions.  

i. How do we optimise models guided by target behaviours? Given a set of genes

in a genome-scale metabolic model, which subset would contribute the most in

maintaining growth and maximising a given objective function? The strain

optimisation would be able to operate in a wide variety of environmental conditions.

ii. Which simulation algorithm should be utilised for metabolic behaviour

predictions? An important goal is to develop methods to analyse cellular function

due to mutations and other defects caused by genetic manipulation. There should be

a way to identify which reactions are affected by genetic manipulations and how

those manipulations affect the fitness value.

2.3.3 Genetic Algorithm

Figure 9: The system diagram of a Simple Evolutionary Algorithm. A genome-scale metabolic model is

passed on to the GA where optimisation occurs.

Genetic Algorithms (GA) is a heuristic optimisation technique inspired by the principles of

genetics and Charles Darwin’s theory of evolution (Mitchell, 1996) that is used to locate the
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optimal solution(s) to a given computational problem. GA’s were first described by John

Holland in the 1960s and later developed in the 1970s through a collaborative effort between

John Holland, his colleagues (notably David E. Goldberg) and his students, at the University

of Michigan (Mitchell, 1996). His 1975 book Adaptation in Natural and Artificial Systems

(Holland, 1992) gave a theoretical framework that adapted genetic algorithms as an

abstraction of biological evolution (Mitchell, 1996). Although scientists had been studying

artificial intelligence and evolutionary computation as far back as the 1950s, their focus was

not to solve optimisation problems but rather to artificially replicate the evolutionary process

of life (Abedallatif Baba, 2013). GA as is known today involves the simulation of Charles

Darwin’s theory of evolution together with genetics inspired operators for crossover, mutation

and selection (Mitchell, 1996). John Holland’s goal was to study adaptation as it existed in

nature and replicate the mechanism of natural adaptation in a computer system. Thus, GA

mimics the process of natural selection where individuals in a population compete (via a

fitness function), for the opportunity to reproduce and pass on their genetic contents to the

next generation. Unlike traditional, derivative-based optimisation algorithms, genetic

algorithms are dynamic because they generate high-quality solutions by evolving an initial

population of individuals over time.

2.3.3.1 Structure and Terminology

GA abstracts the solution space as a linear set of numerical parameter values

termed chromosomes, and the problem space as a population of individuals. Each

individual represents a possible solution with an objective function that reflects its

fitness value. Genetic algorithms are characterised by the following basic

components:

I. Solution Space
The Solution Space encapsulates the region of all feasible solutions that satisfy a

particular problem. Each point in the solution space represents one feasible solution.

The number of feasible solutions for a problem grows with respect to the number of

parameters it requires.

II. Chromosomes
Chromosomes are a collection of parameters that represent a set of variables in the

solution. Historically chromosomes are encoded as a sequence (i.e array), of binary

digits. However, modern computers permit the inclusion of permutations, real

numbers and even objects as possible chromosome values (Abedallatif Baba, 2013).
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III. Population
The population is a random collection of chromosomes that serve as the first

generation of possible solutions from which better solutions are generated through an

iterative optimisation process. The more diverse the initial population is, the wider the

net of possible solutions.

How Individuals in a population are encoded.
A robust and well thought out representation of individuals in a population can lead to

a tight solution space. This can in turn, reduce the optimisation runtime. Even though

Individual representation is problem-specific, they share some common features

(Gad, 2018). Such as being...

a. Binary in nature. Each bit is represented as either a zero or a one.

b. Permutationaly driven. Individuals are able to express their diversity through a

variation of binary states.

c. Value oriented. A value is assigned to each individual and determines its

place in the population.

IV. Fitness Function
The fitness function determines the manner at which the chromosomes will evolve

over generations. This makes it the driving force of the genetic algorithm. Its

importance cannot be understated. The fitness function is used by the algorithm to

determine if the criteria for success has been met. Chromosomes are evaluated by

the fitness function to calculate the degree to which individuals in the population

solve the given problem. The fitness function determines the direction in which the

population evolves towards and thus, it must be sensitive enough to distinguish

between a partial solution and a more complete solution (Spector, 1999).

V. Genetic Operators
Individual solutions undergo protocols that induce variations with the intention of

generating new solutions. The goal here is to locate the region with the highest

chance of finding the best solutions.

A. Parent Selection Operations

Solutions in a population compete with one another for the right to pass on

their genetic information to the next generation. Out of the chromosomes

available in the population, the individuals with a higher fitness value will have

a higher chance of being selected for reproduction.
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The Selection Operation can be implemented by several methods. Some of

which are below.

i. Roulette Wheel Selection

Consider a circular roulette wheel divided into x number of slices,

where x depicts the number of individuals in a population. The size

of each slice is proportional to the magnitude of the individual's

fitness value. The roulette wheel is spun n times, where n is the

total size of the population. Each rotation has a randomly generated

selection point represented by a position value p, where p is

between zero and the cumulative sum of every individual's fitness

value in the population.

Example

Individuals Fitness
Value

Apportion
(%)

Fitness
Range

n0 2 6.6 (0.0, 6.6)

n1 4 13.3 (6.6, 19.9)

n2 6 20 (19.9, 39.9)

n3 8 26.6 (39.9, 66.5)

n4 10 33.3 (66.5, 99.9)

Table 1 : Roulette wheel selection example

Assume we have a population of 5 individuals (n0, n1, n2, n3, n4) and

thus a list of 5 fitness values (2, 4, 6, 8, 10). By summing the fitness

values in the list, we can determine the apportion percentage of each

individual, i.e, (6.6, 13.3, 20, 26.6, 33.3).

Each individual is then assigned a range that outlines the boundaries of its

slice on the roulette wheel. An individual is selected when the position

value p falls between the fitness range of that individual.
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Roulette Wheel

Figure 10 Roulette wheel selection example

Disadvantages of Roulette Wheel Selection

Due to the principle of roulette selection, fitter individuals have a

larger slice on the wheel and thus have a greater chance of being

selected. This implies that the probability an individual is selected

depends directly on its fitness value. This can inadvertently be

detrimental to the performance of genetic algorithms.

● The degree to which fitter individuals are favoured for selection

grows enormously if there exist individuals with dominant

values. This bears the risk of converging the population

towards a suboptimal solution.

● If there is little diversity in a population, i.e, individuals having

comparable fitness values, the size of each slice on the wheel

will be somewhat similar. This, unfortunately, depreciates the

selective pressure to favour fitter individuals.

ii. Rank Based Selection

With a rank selection, the population is first sorted by fitness value.

The fitter an individual is, the higher its rank. This means individuals
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are selected based on their rank in the sorted list rather than their

actual fitness values. The ranking distribution can either be linear or

non-linear in its implementation.

a. Linear Based Ranking: This ranking distribution assigns a

selection probability to each individual in a population, that

correlates to that individual's rank in a sorted list. The

selection probability is directly proportional to the individuals

rank.

Individuals Fitness Rank

n0 2 1

n1 4 2

n2 6 3

n3 8 4

n4 10 5

Table 2: Linear based ranking example

b. Non-linear Based Ranking: Similar to linear ranking,

non-linear ranking distribution also assigns a selection

probability to each individual that correlates to the individual's

rank. However, the selection probability assigned is not

directly proportional to that individual's rank.

Individuals Fitness Rank

n0 2 0.2

n1 4 0.4

n2 6 0.6

n3 8 0.8

n4 10 1.0

Table 3: Non-linear based ranking
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Rank selection methods introduce a normalised scale across the

entire population and guarantees that all individuals irrespective of

their fitness value have a chance to be selected.

iii. Survivor-Based Selection

With survivor selection, individuals are removed completely from

the population-based on either their fitness value or specific criteria.

This method ensures that individuals with the highest fitness values

are retained through several generations while also maintaining

diversity in a population. Survivor based selection can be

implemented in several ways.

● Age-Based Selection

This implementation follows the principles of life cycles. Here

individuals are allowed to reproduce for a finite number of

generations before they are permanently removed from the

population. This rule holds even if the individual has the

highest fitness value in the population.

Individuals Fitness Age Offsprings Fitness Individuals Fitness Age

n0 8 10 c1 9 c1 9 0

n1 4 3 + = n1 4 4

n2 10 8 c2 1 c2 1 0

n3 8 7 n3 8 8

n4 9 5 n4 9 6

Generation N Generation N + 1

Table 4: Age-Based Selection

Example
In the example above, n0 and n2 are the oldest individuals in the

population with ages 10 and 8 respectively and thus are selected for

termination. The survivors then have their age incremented by one to

denote the transition to a new generation. Meanwhile, offsprings c1

and c2 are introduced into the population to replace the individuals

lost during the transition.
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● Elitism Selection

This method is very similar to the Age-Based Selection

discussed above. However, with elitism selection, the decision

to drop individuals from a population is determined by their

fitness value rather than their age. In elitism selection, the best

individuals or a set of best individuals are preserved and

guaranteed passage to the next generation. This prevents the

chance of losing the best-found solutions in any generation

and thus increases the overall performance of the genetic

algorithm. It is important to note that an overreliance on elite

individuals to guide the evolution of a population can stifle

diversity and lead to suboptimal solutions. Elitism was

selected as the survivor based selection technique in this

thesis.

Individuals Fitness Offsprings Fitness Individuals Fitness

n0 5 c1 7 c1 7

n1 6 + = n1 6

n2 2 c2 5 c2 5

n3 9 <--- Elite Preservation ---> n3 9

n4 10 <--- Elite Preservation ---> n4 10

Generation N Generation N + 1

Table 5: Elitism Selection

Example
In the example above, n0 and n2 have the lowest fitness values and

thus are selected for termination and are replaced by offspring c1

and c2. Both individuals n3 and n4 with the highest fitness values of

9 and 10 respectively, are considered part of the elite class and are

guaranteed access to the next generation.
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B. Crossover operations

Crossover operation is the most important phase in genetic algorithms

because it is responsible for generating offspring that are then added to the

population. It achieves this by copying selected bits from the chromosomes of

two distinct parents and uses that information to generate 2 offsprings. The

point of selection changes depending on the type of crossover technique

used. There are 3 main types of crossover implementations.

● Single-Point Crossover

With this implementation, a single crossover point on both parents

chromosomes is first randomly generated. Bits of information to the right

of the designated crossover point are swapped between the two

participating parents to create two new offsprings. The diagram below

illustrates this concept.

Figure 11 : Single Point Crossover

● Two-Point Crossover

This implementation requires two crossover points on both parents

chromosomes be randomly generated and used to mark an intermediate

segment of their chromosomes. The sets of bits in between the two

crossover points are swapped between both parents to create two new

offsprings. The diagram below illustrates this implementation.
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Figure 12 : Two point Crossover

● Uniform Crossover

In a uniform crossover implementation, each bit from the two parents

chromosomes is sampled with an equal probability of being selected.

Selected bits are swapped between the two participating parents to

generate offspring. The diagram below illustrates this implementation.

Figure 13 : Uniform Crossover

C. Mutation Operations

In this stage, individuals in the population can have some of their genes

subjected to random mutation based on a low probability rate. A bit on an

individual's chromosome is mutated by flipping the current value of that bit to

its counterpart, i.e changing 0 to 1 and vice versa.
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Figure 14 : Mutation Operation

Two considerations are made during this operation. Both factors are

controlled by a probability rate.

● What individuals are selected for mutation?

● Where on the chromosome should the mutation occur?

By altering a bit within an individual's chromosome, the mutation

operator enables the genetic algorithm to search for solutions away

from a current local optimum. This simultaneously encourages

diversity within the population and guarantees that the genetic

algorithm does not get trapped in local optima.

D. Genetic Algorithm Flow Chart

Figure 15 :Genetic Algorithm Workflow
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2.3.3.2 Some Genetic Algorithm Applications

Genetic algorithms have been used to solve a plethora of problems. Below is a

shortlist of some applications.

i. Optimisation: Genetic Algorithms are utilised in a multitude of optimisation

problems including numerical optimisation; one of the central techniques in

Machine Learning and combinatorial optimisation; the process of searching

for maxima or minima of an objective function.

ii. Machine Learning and Deep Learning: Genetic Algorithms are utilised in

several machine learning systems to optimise weights for neural networks

and generate logic rules required for learning classifier systems (Abedallatif

Baba, 2013). Machine learning systems require very large datasets from

which to learn from and thus Genetic algorithm is used to significantly reduce

the required information (Mohanta and Sethi, 2012).

iii. Image Processing: Image segmentation is an important and difficult

technique used in image processing. It is the process by which an image is

partitioned into several homogeneous regions in order to simplify its

representation as an image into a format that is easier to analyse. The image

segmentation problem can be characterised by several parameters that can

be modified via optimisation techniques like Genetic Algorithms (Mohanta and

Sethi, 2012). GA can also be used to determine the optimal number of

regions of the image segmentation result (Mohanta and Sethi, 2012).

Conclusion
Genetic Algorithms are powerful and adaptive optimisation techniques that allow for a robust

search in large and complex solution space. Their iterative nature gives them a high degree

of flexibility that makes them attractive for use in solving complex optimisation problems. In

the w Goldberg(1989) “Nature is concerned with that which works. Nature propagates that

which survives. She has little time for erudite contemplation, and we have joined her in her

expedient pursuit of betterment” (D. Goldberg, 1989).
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2.3.4 Genetic modification via Genetic algorithm.
Genetic algorithms have the inherent advantage of being independent from any function or

techniques that are tasked with calculating the fitness value. This level of flexibility

contributes favourably to its effectiveness and establishes the algorithm as a popular

methodology for problem solving. Genetic algorithms introduce targeted genetic

modifications to engineer the metabolism of cells with the primary objective of obtaining a

desired phenotype. Genome-scale metabolic models have structural, and stoichiometric

complexity accounted for. By using them, we can enable the identification of optimal gene

knockout strategies to obtain desired phenotypes. The difficulty of locating an optimal gene

knockout strategy stems from the exponential computational time increase with the size of

the problem at hand. The development of new and faster algorithms is crucial.

2.3.5 Hamming Distance

Information assembly depends on a reliable measure of the similarity between objects.

Hamming distance measures the number of disagreements between two vectors by counting

up which set of corresponding digits are different and which are the same. Hamming

distance is named after Richard Hamming. In 1950, he introduced the concept in his paper

on Hamming codes titled ‘Error detecting and error correcting codes’ as a way to

automatically correct errors introduced by punch card readers (Hamming, 1950). Hamming

codes till this day are used in error sensitive computer memory systems.

Exclusive OR Operation (XOR)

The XOR Boolean logic operation compares two input bits using a simple logic rule, to

determine the corresponding result of an output bit. For XOR, the output bit is only ‘1’ if the

two input bits are different.

XOR Example

A B Output

0 0 0

1 0 1

0 1 1

Table 6: Exclusive OR operation example.
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Hamming Distance Example

Assuming we have 2 comparable binary strings of equal length e.g, 1100 & 0001. Using the

XOR operation, we get a solution that looks like this…

A B Output

1 0 1

1 0 1

0 0 0

0 1 1

HD: 3

Table 7: Hamming distance example

Applications of Hamming Distance.

Hamming distance is used in numerous disciplines including but not limited to...

i. Helps in designing encryption algorithms by analysing the balance requirements of

cipher texts, where the number of ‘1’ bits needs to be equal to the number of ‘0’ bits

(Micheloni et al., 2008).

ii. Used in ‘Error-correcting code memory (ECC memory)’, to detect and correct data

corruption that can occur in situations where data corruption absolutely cannot be

tolerated, e.g industrial control applications, financial computing applications, critical

file servers (Micheloni et al., 2008).

iii. Used in genetics to determine the number of nucleotide differences between

two genetic sequences (Pilcher et al., 2008).

2.3.6 Multidimensional Scaling (MDS)

MDS is a technique that displays the spatial arrangement of sets of objects based on

distances or dissimilarities between them. Objects that are less similar are placed further

away from one another while objects that are more similar are closer together on the graph.

Due to its versatility, MDS is often applied in situations where the specific attributes that

distinguish objects from one another may not be fully understood. As well as representing

dissimilarities between objects as a graph, multidimensional scaling can also be used as a

dimension reduction technique for high dimensional data (Buja et al., 2008). Just about any
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type of relational matrix can be analysed by MDS and for this reason, it is now used over a

wide variety of disciplines, including market research, linguistics, physics, and even

psychology (Romney, Shepard, and Nerlove, 1972; Green and Wind, 1973; Schifiman,

Reynolds and Young, 1981; Golledge and Rayner, 1982; Rosenberg, 1982; Young and

Hamer, 1987).

Multidimensional Scaling utilises a square symmetrical matrix that indicates a

relationship between objects to create a configuration of n points mapped into an abstract

cartesian space. A square matrix is said to be symmetrical if its values remain unchanged

after it is flipped over diagonally, i.e., when the row and column indices of the matrix are

switched. Thus a matrix is symmetric if it is equal to its transpose, i.e., A = AT.

Figure 16: Symmetric matrix

MDS uses a distance matrix as its input variable and generates an n-dimensional (typically

2 dimensional) list of scatter plot coordinates where each object is represented as a point.

Example

Suppose we have a distance matrix that shows the distances between six fictional cities.

City Metropolis Gotham Themyscira Atlantis Gateway

Metropolis 0 122 210 94 160

Gotham 122 0 193 60 52

Themyscira 210 193 0 272 280

Atlantis 94 60 272 0 31

Gateway 160 52 280 31 0

Table 8: Distance matrix for cities example.
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MDS finds a set of n-dimensional vectors such that the distances of the euclidean matrix

closely correspond to a criterion function called stress. Stress is the degree to which

distances predicted by MDS correspond to distances from the input matrix provided. That

relationship is inversely proportional to the stress function. The function is as follows

(Kruskal and Wish, 1978).

dij = Euclidean distance between coordinates i and j.

f(xij) = A transformation of the input data represented as a function. Unlike metric scaling

where the input data is compared directly to the predicted distances, non metric scaling first

requires a weak monotonic transformation of the input data.

dij
2 (scale) = Scaling function to stress values between 0 and 1. The smaller the stress

value is, the closer the predicted distances are to their original counterparts.

The resulting MDS generated a 2 dimensional map representation of the distance matrix of

cities.

Figure 17: MDS map representation.
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BASIC MDS OPTIMISATION STEPS

i. Assign n-dimensional coordinates to each object of the distance matrix, i.e., in this

example, each city.

ii. Using Pythagorean theorem (a2 = b2 + c2) , calculate the euclidean distances for

all pairs of points in the Euclidean space.

iii. Evaluate the stress function to measure the differences between the original distance

matrix with the predicted similarity distance matrix.

iv. Adjust the coordinates of objects to minimise the stress function.

v. Repeat steps 2 through 4 until a desired solution to the minimisation problem is

obtained.

2.3.6.1 Interpreting an MDS generated map.

In order to properly take advantage of a Multidimensional scaling map, it is important

to understand its limitations. Both the perceived orientation and axes of the graph are

arbitrary and do not necessarily represent; in terms of the list of cities provided, the

geographic position of the objects. MDS simply maps out the degree of proximity

each object is from another (Stephen P. Borgatti, 1997). The higher the stress value

is, the more imperfect and distorted the map representation becomes. In general,

because the stress function accentuates dissimilarities, it is more accurate at

identifying objects that are further away from one another. Thus, very close

relationships that are observed within a cluster (e.g., object A is slightly closer to

object C than it is object B) are more likely to be distorted because that level of

proximity within a tight cluster has little effect on the stress function (Stephen P.

Borgatti, 1997). However, that is not to diminish the possible interpretations that can

be derived from a cluster of objects because it may suggest the presence of a

subdomain of objects with similar attributes. In other words, the interpretation of a

cluster is less arbitrary and provides more insights than the exact proximity between

its individual members (Kruskal and Wish, 1978).

2.3.7 Data Clustering

Clustering is one of the most used data analysis techniques to extract an intuition about the

structure of data (“K-means Clustering in Python – Ben Alex Keen,” n.d.). It is defined as the

process of partitioning data into groups where objects of the same group are more similar

than objects in other groups. Clustering aids in identifying the relevance and functionality

of data by locating homogeneous subgroups within that data based on a distance similarity
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measure (e.g., correlation distance or euclidean distance) (Chaudhary, 2020). It is a type of

machine learning that uses unsupervised learning techniques to detect intrinsic patterns

in a dataset with no pre-existing labels. Thus, it is used in various fields such as pattern

recognition, bioinformatics, genomics and data analysis to name a few.

Types of Clustering Algorithms.
There are three popular categories of clustering algorithms.

2.3.7.1 Hierarchical Clustering

These algorithms are based on the idea that data points that are further away in

space from each other exhibit less similarity compared to data points that are closer

together. These connectivity models can be implemented through two distance

function methods.

i. Agglomerative method

This is a bottom-up approach where all data points are first classified into

independent separate clusters and then aggregated as the distance between

clusters reduces.

ii. Divisive method

This on the other hand is a top-down approach where all data points are first

classified as a single cluster that gets split at each step as the distance

between clusters increases.

These methods generate a tree like hierarchy called a dendrogram.

Figure 18 : A dendrogram with 28 data points.
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Dendrograms are very easy to interpret but lack scalability for handling massive

datasets. Hierarchical clustering requires the number of clusters (indicated by

variable ‘k’) to be manually pre-determined. They are deterministic in nature and

thus, cluster distribution on the same data, remains unchanged no matter the number

of runs.

2.3.7.2 Partitional Clustering

These clustering algorithms are iterative in nature. They determine the relationships

between data points based on their location relative to the centroid of the clusters.

Data points are segregated into non-overlapping groups. This guarantees that data

points can be a member of only one cluster and every cluster must have at least one

member. These centroid models also require the number of clusters to be manually

specified. Partitional clustering is stochastic in nature and thus could potentially

generate different cluster distributions when run on the same data multiple times. An

example of a popular partitional algorithm is the K-Means Clustering, which will be

elaborated on in greater detail in the next subsection.

2.3.7.3 Density Clustering.

Cluster distribution is determined by the areas of varied densities of data points in a

region. Clusters are assigned by identifying high density data points that are

separated by low density regions. The high density regions are then isolated and

data points within those regions are grouped under the same cluster. This density

model approach does not require the number of clusters to be manually

pre-specified. A distance threshold determines the range required for data points to

be considered members of a cluster. Examples of density clustering are DBSCAN

and OPTICS.

K-Means Clustering

K-means clustering is an iterative unsupervised Machine Learning clustering

technique used to group data in order of their similarities.

Implementation
The steps below explain how 10 data points are iteratively clustered via K-means.

● Specify the number of ‘k’ clusters to be used. In this example, k = 3.

● Each data point is randomly assigned to one of three clusters.

● Iterative Process:
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● The mean position of all points i.e centroid, is calculated for each cluster.

● Each data point is reassigned to the closest cluster centroid.

● Iterative process repeats until there is no further switching of data points

between clusters.

K-means produces tight globular clusters and has a computational cost that scales

linearly i.e O(n), to the number of data points. This inturn makes its results easier to

interpret and efficient in its runtime. However, this also means that K-means struggles

to capture clusters that have complicated non spherical geometric shapes. K-means

also requires the number of clusters ‘k’ to be specified at the start of the algorithm for

the clustering to be effective.

Optimal Value of K
The number of clusters ‘k’ is the most important hyperparameter in K-means

clustering. If the number of clusters required to group the dataset is known

beforehand, then no analysis would be required to determine the optimal value of k.

However, if ‘k’ is an unknown factor, then other methods are required to locate the

best possible value of ‘k’. The two main methods of analysis used to determine the

value of ‘k’ are :

● Elbow Method

● Silhouette Method

Elbow Method

In this method, a range of candidate values of ‘k’ are selected and used to apply

K-Means clustering to the dataset. The average distance of each data point in a

cluster to its centroid is calculated and represented as an ‘elbow shaped’ plot. It’s

mathematically represented as…

(Tibshirani et al., 2001).

Where ‘k’ is the number of clusters, nr is the number of data points in cluster r and Dr is the

sum of distances between all data points in the cluster.

63

https://www.zotero.org/google-docs/?SHVkzR


The point, observed in the elbow shaped plot, where the average distance exhibits a

sharp and steep fall indicates a possible optimal value for ‘k’ number of clusters.

Figure 19: Elbow plot diagram

A steep fall can be observed when k = 2, 3, 4. This leaves us with three possible

values for ‘k’. It is important to note that an increase in the number of clusters leads

to a decrease in the overall average distance. Thus, between the selected points, k=

4 is the optimal value because it produces the lowest average distance of each data

point to its centroid.

Silhouette Method

Silhouette analysis is used to calculate the distance between data points in a series

of clusters. This is represented by an evaluation metric known as the silhouette

coefficient. This analysis method provides a way to assess how compact each data

point is within the cluster it belongs to and how far away it is from neighboring

clusters. It provides a way to determine an optimal ‘k’ (number of clusters) value.

The equation for calculating the silhouette coefficient for a data point X can be seen

below (Davies and Bouldin, 1979).

Distance Measures: Silhouette Coefficient

● s(x) is the silhouette coefficient for data point X.

● a(x) is defined as the average distance of data point X, to all other data

points in its own cluster (Wang et al., 2017).
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● b(x) is defined as the minimum average distance of data point X, to all data

points in its closest neighbouring cluster (Wang et al., 2017).

The value of the coefficient ranges from ‘well clustered’ to ‘badly clustered’

indicated by integer values [-1, 1]. When the distance of the data point X to its own

cluster is smaller than that of other clusters, i.e a(x) < b(x), its silhouette

coefficient is closer to 1. Consequently, when a(x) > b(x), the silhouette coefficient

of data point X is closer to -1 (Wang et al., 2017).

Full Cluster Silhouette Value

The silhouette value of a full cluster is the average of all silhouette coefficients, i.e,

s(x), across all data points involved. Similar to the coefficient, the value of the full

cluster silhouette ranges from [-1, 1].

(Kelleher et al., 2015)

SILHOUETTE ANALYSIS

In the figures below, the silhouette analysis ran on a dataset with varying numbers of

clusters ranging from 2 to 7. The highest silhouette score was obtained at cluster 4

with a value of 3.902. The analysis on the left indicates the size of each cluster. In

this example, all clusters have almost equal proportions of individuals.

Figure 20: Silhouette plot
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Figure 21: Right- silhouette plot analysis. Left - Visualisation of the clustered data.

Conclusion

The Silhouette and Elbow methods are useful analysis techniques to determine an

optimal number of clusters. Due to the ambiguity of the Elbow method, it is mainly

used to get an intuition about the structure of the dataset (Chaudhary, 2020). This

can become an issue if the interpretation of the data is sensitive to the shape of the

clusters. Silhouette method on the other hand, produces a more precise ‘k’ value by

analysing the separation distance between clusters. Silhouette method also has the

ability to locate outliers that may be present in a cluster. Due to these additional

benefits, the silhouette method is often considered the better method of analysis

compared to the elbow method and thus was implemented during the evaluation

phase of this thesis.

2.3.8 Radar Chart

Radar Charts are used to compare two or more series of items on multiple unique features.

Scaled values (e.g., from 0% - 100%) are assigned to each feature and radiate outwards on

spokes from a central hub to the edges of the radar. Higher values indicate a higher adoption
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rate or better performance. The values for each unique feature are connected together to

form a spider web pattern. The web patterns from multiple items can then be overlapped

on one another to visually compare their characteristics.

Example

Three classes A, B and C have varying weekly attendance percentages based on multiple

subjects. From the attendance table, it can be observed that 60% of registered students in

Class A, 20% in Class B and 40% in Class C attended the Math class during the week. The

radar chart has three web patterns that represents the attendance pattern of Class A, B

and C, overlapped on one another. It visually conveys the unique characteristics of each

class simultaneously.

Weekly Class Attendance

Subjects Class A (%) Class B (%) Class C (%)

Math 60 20 40

English 75 80 50

Physics 50 10 30

Chemistry 40 60 70

Biology 60 60 55

Geography 30 50 90

Economics 20 30 45

Figure 22 : Radar chart example

2.4 The Novelty in the Context of Related Work

Identifying a set of gene manipulations that can result in generating a desired mutant strain

with improved phenotypic behaviour is important in building a predictive computational

system of cellular metabolism. With vast amounts of organism-specific genome sequence

database and bioinformatics techniques available today, a way to functionally characterise

the metabolic potential of an organism is essential. Understanding the metabolic capabilities

of an organism requires the relationships between genes and their corresponding reactions.
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This information can be used to reconstruct a stoichiometric Genome-Scale Metabolic

Model (GEM). These models provide the foundation necessary for the development of

computational procedures that can be used for detailed metabolic analysis. It is important to

point out that GEMs cannot predict production rates without the assumption that the uptake

rate of substrates is fixed. This is because alterations to the metabolic network of mutant

strains may cause changes that might negatively impact their uptake rates (Patil et al.,

2005). A way to avoid this problem is to optimise a function that couples both the biomass

yield with the product yield i.e. [Product Yield x Growth]. This function is referred to as

Biomass Product Yield (BP) and represents an example of a non-linear objective function.

Microorganisms are said to have evolved not in optimising the overproduction of a specific

chemical compound, but rather in optimising their growth (Choon et al., 2014). Their

metabolic behaviour is governed by internal cellular objectives which are often in direct

competition with chemical overproduction. Due to the nature of their evolution, making

genetic modifications for the purpose of a phenotypic behaviour becomes very challenging to

predict. Several strategies have been developed as an effort to address this.

2.4.1 OptKnock Framework.

OptKnock is a bi-level mixed integer programming framework introduced for identifying gene

knockout strategies for microbial strain optimization (Burgard et al., 2003). It accomplishes

this by ensuring that the production of the desired chemical compound is tied to cellular

growth. Thus, OptKnock identifies and removes metabolic reactions that are able to separate

cellular growth from chemical production. It is solely a knockout strategy with a bi-level

optimisation framework that involves two competing optimal objectives. Optknock was

developed with a nested optimisation framework. The inner framework performs a flux

allocation of a specific cellular objective by calculating the flow of metabolites through a

metabolic network. The outer framework then maximises the phenotypic behaviour by

denying the metabolic network access to competing reactions. This procedure was used to

improve the production of lactate, succinate and PDO in E. Coli K-12.

Materials and Methods.

OptKnock uses a bi-level optimisation structure that involves the maximisation of two

competing optimal strategies, i.e., cellular objective and chemical production (Bard

1998).

68

https://www.zotero.org/google-docs/?Ba9ZTw
https://www.zotero.org/google-docs/?Ba9ZTw


The inner problem, (i.e., cellular objective), is quantified as an aggregate of reaction fluxes

for a genome scale metabolic model (GEM) fueled externally by glucose at steady state.

The metabolic model comprises a set of metabolic reactions and another set of metabolites

(Apaydin et al., 2017). The cellular objective is the maximisation of the biomass function via

flux balance analysis (FBA).

The outer problem is to maximise “the bio-engineering” objective, (i.e., production of a

desired compound), by incorporating binary values into FBA as a means to model reaction

elimination solutions. With these binary values, 1 activates the reaction and 0 deactivates

the reaction (Burgard et al., 2003).

Adopting the Linear Programming Duality Theory: “for every linear programming problem

(primal), there exists a unique optimisation problem (dual) whose optimal objective value is

equal to that of the primal problem (Burgard et al., 2003). They characterised both problems

by setting their objectives equal to one another and summing up their respective constraints.

This enabled them to transform a bilevel formulation into a single Mixed Integer Linear

Programming (MILP).

Results

Their computational results were in good agreement with strains published in the literature.

In the production of lactate, for example, several gene knockout strategies were identified.

One solution was the deactivation of two chemical reactions, i.e. Pyruvate Formate Lyase

and Lactate Dehydrogenase, from the metabolic network. This resulted in the production

rate of lactate reaching 63% of its theoretical maximum while still retaining its theoretical

maximum biomass yield. This strategy is similar to the one implemented by Stols and

Donnelly (Stols and Donnelly, 1997). The OptKnock framework is primarily used to identify

solutions that rely on gene knockout strategies.

2.4.2 OptGene Framework.

The applicability of the OptKnock framework was further extended by utilising evolutionary

algorithms as an optimisation strategy for the in silico design of metabolic networks. This

design approach is referred to as OptGene. Evolutionary algorithms have been used in the

past to engineer the metabolism of microbial cells by introducing targeted genetic changes.

The work done by Patil (Patil et al., 2005) “show[s] that evolutionary algorithms enable

solving large gene knockout problems in a relatively short amount of time.” OptGene

represents one of the first rational modelling solutions for gene knock-out strategies. It

searches for a set of gene deletions by means of evolutionary algorithms, that maximises
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the flux towards a desired chemical product. OptGene, similar to OptKnock, solely uses a

knockout strategy.

Materials and Methods

A population of individuals with varying combinations of binary values that define the status

for each gene in the individual. Using FBA, individuals are scored based on their objective

function flux value. Individuals undergo crossover to create new offspring and mutation to

promote diversity. The evolutionary cycle repeats until a mutant strain with the desired

phenotypic behaviour is identified. The problem is to identify the set of genes to be deleted

from an individual that will obtain the desired phenotype (Patil et al., 2005).

Important steps of the OptGene algorithm:

i. Model pre-processing: This step reduced the problem size by eliminating duplicate

or dead end reactions. Its purpose is to reduce the number of local optimal solutions

from the solution space (Patil et al., 2005).

ii. Chromosome representation: The status of a gene is represented as a binary

variable. The set of binary variables form the chromosome of an individual. The

phenotype (i.e., objective function value), of each individual is calculated via FBA.

iii. Genetic Algorithm: A predefined number of individuals make up the population.

The binary status of each gene is randomly assigned for every individual. The

fitness score of all individuals is calculated via FBA. The best individuals are

selected for crossover to produce offspring. The population is mutated (i.e., a gene

is randomly deleted), and a new population is created. The cycle is repeated until the

desired phenotype is expressed in an individual.

iv. BPCY: in order to circumvent the fact that genome scale metabolic models require

the assumption of a fixed uptake rate, OptGene uses a non-linear objective function

referred to as the Biomass-Product Coupled Yield (BPCY) (Patil et al., 2005).

Results

The application of OptGene detected gene knockout strategies to improve the yield of

vanillin among other chemical compounds. With their technique, they were able to improve

the production yield of vanillin up to 90% of the theoretical limits while maintaining a growth

rate that is 60% that of the reference strain (Patil et al., 2005).
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2.4.3 OptStrain Framework.

OptStrain is a hierarchical optimisation computational framework aimed at guiding

stoichiometrically balanced pathway modifications through the recombination of non-native

functionalities into a host organism to increase the production of a desired compound

(Pharkya, 2004). OptStrain represents an “advancement over earlier efforts (i.e OptKnock

and OptGene) by integrating a computational framework capable of constructing

stoichiometrically balanced pathways, imposing maximum product yield requirements and

evaluating different microbial hosts” (Pharkya, 2004).

Materials and Methods

OptStrain procedure:

i. Curated Universal Database: Automated compilation and curation of a

comprehensive database of biotransformations (made up of > 5700 reactions),

incorporated from KEGG database and other genomic databases, to ensure

stoichiometric balance.

ii. Maximum Theoretical Product Yield: By maximising the sum of all reactions fluxes

that produce the desired metabolite and subtracting those that consume it, the

maximum theoretical product yield was obtained. The reaction fluxes are weighted by

the stoichiometric coefficient of the desired metabolite in them. Maximisation of this

yield, subject to transport conditions and stoichiometric constraints, is represented as

a Linear Programming problem.

iii. Identification of Non-Native Reactions: Introducing a string of binary values that

serve as switches to activate (1) or deactivate (0) the associated reactions in order to

determine via a Mixed Integer Linear Programming model, the lowest number of

non-native functionalities to add into the network of the specific host organism

(Pharkya, 2004). The result of this step is a list of unique alternative pathways and

their corresponding gene complements.

iv. Incorporation of Non-Native Reactions: An organism-specific stoichiometric model

is augmented by the set of identified non-native biotransformations. Gene deletions

are then suggested by the OptKnock bilevel computational framework to ensure the

maximum production yield of the desired product is coupled with the cellular fitness

objective (i.e., biomass function).
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Results

OptStrain was able to accurately verify that with glucose as the substrate uptake, no

non-native functionalities are required by E.coli for the production of hydrogen (Pharkya,

2004). Optknock framework (Step 4), was able to identify gene deletion strategies that

coupled hydrogen production with cellular growth (biomass).

An example of a strategy identified was the removal of both enolase reaction and

glucose-6-phosphate dehydrogenase reaction.

i. The former directed the glycolytic flux into the serine biosynthesis pathway that

participates in one-carbon metabolism (i.e., a series of biosynthetic reactions that

are essential for maintaining cellular homeostasis), to form

10-formyltetrahydrofolate, which breaks down into formate and tetrahydrofolate

(Pharkya, 2004). Formate is catabolized into hydrogen and carbon dioxide via

formate hydrogen lyase.

ii. The latter prevents the glucose-6-phosphate flux from diverting into the pentose

phosphate pathway which ensures the maximum carbon flux is directed towards

the production of pyruvate, which converts into formate via pyruvate formate

lyase.

OptStrain addresses challenges associated with strain redesign by generating multiple

strategies that can then be experimentally evaluated. It established an “integrated framework

open to future modelling improvements” (Pharkya, 2004).

2.5 Methodological Justification: A Strain Variant Design-Driven

Approach to Synthetic Biology.

This approach to synthetic biology uses a fairly similar method to the OptStrain framework

above in that it focuses more on the transcriptional information added in models to perform

strain optimisation through Evolutionary algorithms and flux-based simulations. However,

unlike the related works mentioned above, the design-driven methodology presented in this

thesis utilises a species specific (e.g. Escherichia coli) metabolic repository of 58 unique

Escherichia coli strain variant reconstructions as a metabolic source for the guided

installation of synthetic parts via genetic algorithm optimisation. The repository represents

the Pan and Core metabolic capabilities of Escherichia coli. All strain reconstructions that

contribute to the knowledge base belong to the same species. This gives an inherent

72

https://www.zotero.org/google-docs/?guHQHG
https://www.zotero.org/google-docs/?guHQHG
https://www.zotero.org/google-docs/?dEe7Q4
https://www.zotero.org/google-docs/?BgSjg3


biological advantage of being able to swap components between strains. Strains have

slight genetic variations between them that result in noticeably different attributes that could

be favourable or detrimental to achieving a desired phenotype. During strain optimisation,

new genes and reactions from other strains can be introduced via the mutation operator and

can radically change the metabolic topology of the chassis. New genes, reactions and even

pathways can be introduced during optimisation and thus create new opportunities for the

generation of possible solutions.

Analytical approaches to optimization like Flux Balance Analysis (FBA) are used to analyse

the metabolic capabilities of microbial strains. My method focuses more on a design

approach to optimization. By integrating a layer of transcriptional information to the

genome-scale models, we can focus on the genes that transcribe the reactions of the

metabolic model rather than the reactions themselves. Biological experiments in the wet lab

are conducted by manipulating the genome of a microbial strain in order to achieve a

specific phenotype. In order to design a computational strain that can be experimentally

replicated in the lab, it is important that modifications be made at the genome level. With a

multi strain design computational approach, the diversity of possible genetic

modifications are beyond the metabolic potential of a single strain. Building replicable

biological systems requires a design approach in engineering because we are not only

analysing the metabolic capabilities of microbial systems, but also constructing new ones.

73



3 Methodology
Introduction
From the conversion of waste into biofuels to the production of vaccines and important

petrochemicals, synthetic biology is very versatile in its ability to address global problems. As

there are no unique solutions that can address all the numerous global trends that affect a

population, computational models can safely provide insights into patterns that could drive

the design of an organism, in order to address the need of a specific solution. These models

act as reliable blueprints that create controlled environments where a large number of

simulation-based experiments can be conducted before any true biological implementation

occurs.

Research Problem

The goal of this thesis is to investigate whether the rational design and validation of

synthetic biological systems can be facilitated by the computation of large scale genome

scale metabolic models. Part of the challenge and difficulty of locating an optimal genetic

modification strategy is due to the exponential increase in computational time required for

the size of the problem at hand. The development of faster and more accurate systems

plays a crucial role in solving challenging metabolic engineering problems.
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3.1 Chapter Organisation.

Figure 23: Chapter organisation flow diagram.

This chapter has been broken down into subsections that expand on important concepts that

make up a roadmap for my methodology. Figure 23 is a graphical representation of how this

chapter was organised. Below is a brief overview of how this chapter is organised.

i. Methodology Elements: Firstly, in this chapter, the relationships between the empirical

data available and how it relates to the design and construction of new biological

components will be explored. This will shape how the research question is understood

and thus guide the type of research strategy that will be adopted.

ii. Methodical Choice (Approach): Secondly, an elaboration on the quantitative systems

approach used to formalise a description of the systems properties will be conducted. The

approach used will influence the type of data collected and analysis technique utilised.

iii. Research Design: In this section, the flow of the overall Methodology will be outlined.
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○ Data Collection Methods: Explore the strengths and weaknesses of the data

collection techniques used. Steps taken will be further detailed in the ‘Implementation

Chapter”.

○ Data Analysis Methods: A report on how the data collected was organised in

preparation for its analysis.

iv. Limitations and Summary:  Mention the limitations inherent in the techniques used for

the methodology.

3.2 Necessary Elements to Methodology.

The methodology described in this thesis will be divided into important elements that will be

individually examined in order to make it easier to understand. I will use a scientific

reductionism approach to explain my methodology. Scientific reductionism approach is

the idea of studying whole systems by breaking down complex interactions into the sum of

their constituent parts, in the expectation that once the entities are understood, the

behaviour of the system can be predicted (Fell, 2007).

3.2.1 Research Philosophy of Positivism

As a research philosophy, positivism adheres to the view that only empirically quantifiable

observations are trustworthy (Dudovskiy, 2019). It is an ontological view of the world that

views concepts and categories in a subject area as discrete, elements and phenomena that

interact with one another in an observable manner (Collins, 2010). Positivism is a paradigm

that reflects the four different intellectual concepts that brought about Synthetic Biology

(Frontiers of Engineering, 2006).

Concepts of Synthetic Biology.

i. Firstly, synthetic biology is a scientific concept that claims our understanding of

functional systems depends on our ability to reconstitute its basic parts (Frontiers of

Engineering, 2006). Scientists achieve this by constructing systems that are based on

knowledge achieved from practical tests of observable biological phenomena and

measuring differences in behaviour between expectations and observations.
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ii. Second is the notion that manipulating living systems at the molecular level would be

vital to our capacity to better understand biological components and systems as they

become more complex (Frontiers of Engineering, 2006).

iii. Third is the assumption that natural living systems evolved to maximise their

survivability and not to accommodate our intentions (Frontiers of Engineering, 2006).

Thus, engineering living systems requires thoughtful consideration as we study and

interact with them.

iv. Fourth is the potential of biology being used as a technology. It redefined biotechnology

by “including engineering of integrated biological systems for the purposes of

information processing, energy production and chemical manufacturing” (Frontiers of

Engineering, 2006).

3.2.2 Multilevel Design Driven Methodology.

The design driven approach utilised in constructing this methodology is multileveled in scale.

Activities that occur in the genome level affects phenotypic behaviours in the reactome level.

i. Genome Level

Genetic algorithm mimics the principles of natural selection to optimise a population

of individuals represented by a binary vector (chromosome). The length of the

chromosome and the metabolic genes it is linked to, defines the boundaries of the

solution space.

ii. Reactome Level

Flux balance analysis attempts to minimize or maximise a selected objective

function by means of linear programming. The objective function can be the

biomass reaction or any linear combination of fluxes that maximises or minimises

the production of a specific metabolite. Constraint based reconstructions define an

allowable solution space by imposing mass balance and reaction capacity constraints

on the metabolic reconstruction. Through optimisation, flux balance analysis can

identify a particular optimal flux distribution that minimises or maximises the objective

function within the allowable solution space.
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Methodology Description.

The multilevel design methodology is described below.

i. Metabolic Components:- These comprise components were extracted from 58

Escherichia coli specific genome-scale metabolic models obtained from the BiGG

database (King et al., 2016).

ii. Library of species-specific biological parts:- Using the data from the metabolic

components, I created a repository that holds 3378 unique reactions, 3561 unique

genes and 1367 unique metabolites.

iii. Gene Protein Reaction Logic Matrix:- Utilising scripts I wrote, together with

manual curation, I extracted the complex relationships between genes,

reactions and metabolites from the repository and used all that information to

generate the GPR logic matrix.

iv. A Population of Genome-Scale Metabolic Models:- I designed and implemented a

protocol that uses both the library of biological parts and the GPR logic matrix to

determine which reactions and metabolites would be present given a list of E. Coli

specific metabolic genes.

v. Genetic Algorithm Optimisation:- I designed and implemented a genetic

algorithm from scratch to optimise a population of binary chromosomes.

vi. A Population of Potential Solutions:- At the end of an optimisation run, a

collection of populations each representing a generation is generated as an output.

vii. Generational Phenotype Profile-based Validation:- The closer a population is to

the final generational run, the more optimised members of the population become. I

implemented a validation system that tracks genetic patterns through a series of

generations, rather than focus on a single generational snapshot. The designs

produced are validated in-silico against published data.

viii. Optimal Solutions:- A set of possible solutions, i.e. designs generated to address

the needs of a desired phenotypic behaviour.
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3.2.3 Constructing the Methodology: Observations and their Quantified

Significance.
Investigating the practicality of the methodology proposed in this thesis, first required

identifying observable phenomena that conceptualised important aspects of the

methodology. Through careful observation, these phenomena were deciphered, measured

and quantified in order to generate realistic and testable hypotheses from which experiments

were built from. All experiments were conducted in silico.

3.2.3.1 GENOME LEVEL: Gene-Protein-Reaction Relationships

I. Observations

Central dogma describes the process by which the information encoded in long

strands of DNA, is translated into large complex molecules called proteins. Proteins

are function-specific, three-dimensional structured macromolecules, composed of

chains of chemical building blocks called amino acids. The structure and function of

each protein are determined by the properties of the sequence of amino acids that

make up its composition.

As an early example of how sensitive the central dogma is, in 1957, a German

American professor of biology, Vernon Ingram, studied the protein haemoglobin: the

enzyme responsible for the transportation of oxygen in red blood cells (Griffiths et al.,

2015). He compared haemoglobin A with haemoglobin S; a mutation responsible for

sickle-cell anaemia in which red blood cells lose their globular shape and take on a

sickle-cell alternative. Ingram observed that at the molecular level, a single amino

acid differed from both protein fingerprints (Griffiths et al., 2015).

With this accomplishment, we can conclude that by determining the specific primary

sequences of amino acids, genes can control enzyme functions by manipulating

the primary structure of proteins (Griffiths et al., 2015). This mechanism is vital to the

survivability of organisms. Environmental parameters are always changing and

without the ability to control enzymatic functions, organisms will be unable to adapt.

II. Quantifying GPR Relationships.

With the increasing availability of genomic sequences for E. coli strains, it has been

demonstrated that the percentage of metabolic genes common to all E.coli strains,

constitutes only a fraction of the entire E.coli species gene pool (Monk et al., 2013).
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This, in turn, means that strains share some similarities (i.e., a core metabolic

capability) amongst each other but also exhibit a large variety of genetic diversity

(i.e., a pan metabolic capability ), that is responsible for the functional differences

between them. Tapping into that species-level potential requires the metabolic

components of multiple E. coli strain variants.

The GEM reconstruction of 58 Escherichia coli strain variants was used to

generate a knowledge base of species-specific metabolic components which

was stored in a database. From that complex knowledge base, gene-protein-reaction

relationships were converted into a boolean format and stored as a “Gene Protein

Reaction Logic Matrix” (GPR-LM). The GPR-LM encapsulates the metabolic

potential of E. coli as a species. It is the link between the Genome and Reactome

levels of its metabolic diversity. A mathematical interpretation of these complex

relationships allows the GPR logic matrix to be used in a wide range of computational

tools. Coupled with the Reaction Identification Protocol (RIP), the GPR logic

matrix enables the accurate selection of metabolic reactions given any set of E. Coli

(species-specific) metabolic genes. Note: A detailed explanation of the RIP is in

Chapter 4: Work Implemented.

3.2.3.2 REACTOME LEVEL: Regulation and Control of Metabolism

I. Observations

Understanding the metabolism of microbial organisms requires a reductionist

strategy. The complex interactions observed in metabolic pathways need to be

broken down into individual reactions and then characterised to identify the

enzymes responsible for their catalysis, and finally the genes responsible for

encoding them (Fell, 2007). An understanding of what regulates and controls the

flow of metabolites through a metabolic network requires more than just an

understanding of the pathways present and what compounds are involved.

II. Catabolite Repression

Bacteria adapt to environmental changes by repressing the expression of genes

involved in breaking down a less preferred carbon source. This process is referred to

as catabolite repression. In this process, the metabolism of one sugar represses

the genes involved in metabolising another sugar (Ammar et al., 2018). Bacteria will

often consume the carbon source available to it sequentially. Starting with the sugar
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that yields the highest growth rate, then the sugar with the next highest growth rate,

etc (Stülke and Hillen, 1999).

This phenomenon can be observed in the diauxic growth Escherichia coli

undergoes when it is grown on mixtures of glucose and another sugar e.g, Lactose.

The cells first grow on glucose and after its consumption, followed by a short period

of growth stagnation, the cell switches and grows on lactose. The aim of this

mechanism is to maximise the growth rate by ensuring the organism directs its

limited metabolic resources towards the preferred carbon source (Ammar et al.,

2018).

In E. coli, this process is modulated by the phosphotransferase system (PTS): a

complex system deeply integrated into the cell's physiology that imposes metabolic

and regulatory constraints. The Phosphotransferase System was employed as a use

case in Chapter 5: Testing and Validation.

III. Quantifying metabolism

Genome-scale metabolic models (GEM) facilitate the employment of a systems

approach in quantifying the metabolic potential of an organism in a structured

format. They are network reconstructions that contain all of the known metabolic

reactions present in a microbial organism as well as the genes that encode them

(Orth et al., 2010).  They are biochemically and genetically structured

knowledgebase (Orth et al., 2011).

GEMs encapsulate the metabolic biochemistry at both the systems and molecular

levels. At the systems level, they contain information on biochemical networks, whole

pathways and the associations between genes, proteins and reactions.  At the

molecular level, they contain detailed information on the stoichiometry of reactions,

the chemical formulas and charges of metabolites. This makes GEMs ideal for

investigating the metabolic capability of a microbial organism.

3.3 Methodical choice: Quantitative Systems Approach.

A quantitative systems approach requires the availability of detailed information on the

observable characteristics of the system in order to build a constraint-based, structured,

mathematical description of it (Fell, 2007). The representation of a biochemical network in a

mathematical format enables the use of a large range of computational tools to evaluate the

networks properties and functions (Feist et al., 2009). It creates an opportunity via Flux
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Balance Analysis, to predict metabolic flux distributions, substrate uptake rates, product

secretion rates and a biomass objective function required to compute the ability of a network

to support growth. Without attempting to incorporate a fully detailed model of all types of

behaviours at every molecular level, Genome-scale Metabolic Models establish network

reconstructions that describe genotype to phenotype relationships at steady state. Their

quantitative nature makes it possible to identify differences between similar models and the

level of consistency they have with experimental observations.

3.4 Research Design

Systems Diagram

Figure 24: A diagram of the entire system from the strain variant knowledgebase to the genetic algorithm

optimisation.

Introduction

The research design phase was subdivided into 2 distinct setups that will be elaborated in

detail below.

● Data Collection

● Data Validation

82



3.4.1 DATA COLLECTION STEPS
Five steps taken to generate and present the required data for analysis :-

i. Strain variant Knowledgebase (Database).

ii. Epistasis Modelling (GPR Logic Matrix)

iii. Reaction Identification Protocol

iv. High-dimensional SNP Selection (Population-based Optimisation via GA).

v. Data Collection: Generations of optimised Populations.

3.4.1.1 Strain variant Knowledgebase.

In a study carried out by Jonathan (Monk et al., 2013), a set of 55 E. coli

genome-scale metabolic reconstruction was built and used to compare gene,

reaction and metabolite content between strain variants. The metabolic components

between the set of reconstructions enabled a systems approach to determine

functional differences between strains and characterise the PAN and CORE

metabolic potential of E. coli as a species (Monk et al., 2013). They achieved this by

computing growth phenotypes on each strain variant both anaerobically and

aerobically on more than 650 different nutrients.

The CORE metabolic components categorise the intersection of metabolic

components (e.g., genes, reactions and metabolites) shared by all GEM

reconstructions. The core characterises the metabolic foundation of E. coli as a

species (Monk et al., 2013).

The PAN metabolic components encapsulate the union of metabolic components

(e.g genes, reactions and metabolites) from every GEM reconstruction. The pan

characterises the full metabolic potential of E. coli as a species.

Metabolic models of E. coli strains are distinguished by their ability to catabolize

different nutrients. The variation is as a result of the core similarities and pan

differences observed between each strain. The core Reactome is responsible for

36% of reactions in carbohydrate metabolism and over 80% in

cell-wall/membrane/envelope metabolism. In comparison, the pan Reactome

accounts for 64% of the reactions in carbohydrate metabolism and only 18% in

cell-wall/membrane/envelope metabolism (Monk et al., 2013).
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A large majority of pan reactions being responsible for the metabolism of alternative

carbon sources are theorised to be responsible for the adaptation that allows E.coli

strains to survive in different nutritional environments. This observation was

capitalised on to generate a database of diverse metabolic parts.

3.4.1.2 GPR Logic Matrix.

A collection of established biochemical, genetic and genomic data from 58

genome-scale metabolic reconstructions of E. coli strain variants, obtained from the

BiGG database, was used to populate a MySQL database of E.coli specific

metabolic components. The MySQL database holds the pan and core sets of

metabolic components and shows a clear relation between genes, proteins and

reactions. As more strains get GEM reconstructions and more knowledge is

compiled about the organism, the species reconstruction becomes more diverse.

Figure 25: Gene Protein Reaction Logic Matrix. The columns are gene names and the rows are reaction ids. The "1"
indicates the presence of the corresponding gene while zero indicates the absence of a gene.

The wealth of data compiled to the MySQL database is extracted and represented

as a “Gene Protein Reaction Logic Matrix”. The matrix mathematically represents

the complex relationships between genes and the reactions they encode present in

every strain variant. In the matrix, columns represent a unique list of genes compiled

from every strain available in the database while rows represent a unique list of
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reactions (i.e the metabolic pan) accumulated from each reconstructed strain

present in the database. The GPR logic matrix is a species-level metabolic blueprint.

INDEXED GPR LOGIC MATRIX

As more E.coli GEM strains are included in the database and reconstructions

become more detailed and complete, the relative size of the logic matrix will

substantially increase. The time required to iterate through the logic matrix, in search

of any gene reaction relationships, will also be substantial. Thus, indexing the logic

matrix was a necessity. The Index Logic Matrix (ILM) is used to determine the

combination of genes required to activate any given reaction. It is a list of genes and

reactions arranged in accordance to their positions in the logic matrix. It was

generated through the process below.

i. All reactions and their corresponding list of required genes (i.e gene

reaction rule) were assigned an index based on their positions in the logic

matrix.

ii. Each gene from the logic matrix was then assigned a list of positions that

point to the index of every reaction they are involved with.

iii. Thus, genes that are part of the same gene reaction rule (i.e genes with
AND relationships between them) are assigned a list of similar positions
that point to the same reaction.

iv. Since genes point to the same reaction or set of reactions they catalyse, a
single gene from a list of required genes is all that is needed to identify the
rest of its corresponding members.

Table 9 Illustration of the gene and reaction Indexed Logic Matrix.
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3.4.1.3 Reaction Identification Protocol.

RIP WORKFLOW

Figure 26: Reaction Identification Workflow Process

The Reaction Identification Protocol (RIP): is a set of instructions that I wrote in

the Python programming language that uses the GPR logic matrix to determine the

correct set of reactions to activate, given any set of species-specific metabolic

genes.  A unique set of reactions can be associated with several sets of metabolic

genes. RIP checks to determine if a set of genes requirements have been met and

only selects a single reaction from that set.

Given a set of metabolic genes, RIP scans each gene in the list and compares it with

every other gene present in the same list, to determine what genetic combination

criteria has been met, and what reactions to select as a result. The network of a

genome-scale metabolic model can be adjusted to reflect the genetic state of its set

of genes. This is achieved by modifying the maximum and minimum values of the

model reaction flux bounds. Reactions that are selected by RIP get assigned a flux
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bound greater than zero to activate their flux reactivity. Reactions that are absent

from the selected set, are assigned a flux bound of “0” to deactivate their flux

reactivity. The GPR logic matrix in combination with the Reaction Identification

protocol, make up the heart of the methodology and pave the way for the next

important step; the optimisation of a population of genome-scale metabolic models.

RIP STEPS

These are the steps that make up the reaction identification process that is

responsible for scanning any given list of metabolic genes and selecting the

corresponding set of reactions based on their genetic availability in the list. The

process uses the indexed logic matrix to quickly identify the positions of genes and

their corresponding reactions.

i. Iterate through the given gene list, one gene at a time.

ii. Search ILM and locate the reaction index linked to the gene.

iii. Retrieve the reaction and its list of required genes (i.e gene reaction

rule).

iv. Use the list of required genes (i.e gene reaction rule) to identify all

remaining members (genes).

v. Search the given gene list and determine if the remaining members of the

required list of genes are present.

vi. If all required genes are present in the given gene list, the reaction is

accepted.

vii. However, if some of the required genes are absent from the given gene

list, the reaction is rejected.

Note: It is important to note that because the protocol described above is applied to

every gene in the list, it will lead to the advent of duplicate reactions. To avoid this,

reactions are only included to the generated reaction list if they pass a duplication

check.

3.4.1.4 Strain Optimisation.

This thesis aims to design microbial strains by taking advantage of optimisation

techniques and genome scale metabolic reconstructions to engineer solutions that
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improve their productivity. The search for optimal solutions to this design effort

manifests as a bi-level optimisation problem, where the inner problem

maximises a desired metabolic phenotype and the outer problem maximises a

fitness score by optimising a metabolic network structure via gene manipulation.

Although it is often difficult to predict the effects genetic manipulations have on a

desired phenotype, metaheuristics search techniques like Evolutionary Algorithm

and Simulated Annealing have proven useful in identifying gene manipulation

strategies that improve phenotype performance (Rocha et al., 2008).

Using Hill Climbing or Gradient Descent heuristic search techniques, to solve

bi-level optimisation problems comes with disadvantages. One of which is their

tendency to become trapped at a local maximum where all available moves appear

to make things worse. Such drawbacks can be further exacerbated by the complex

relationships metabolic genes have with reactions, where several gene

combinations can be required to activate a single reaction. This can make potential

ridges difficult to climb especially if access to such a state requires a specific

mutation sequence to reach (i.e multiple specific genes to be activated at the same

time). The heuristic functions could be encoded with information that addresses the

unique gene to protein relationships observed, but the necessary mathematical

transformations would only further increase the complexity of the problem formulation

(Alter et al., 2018).

Genetic Algorithm (GA)
By contrast, GA searches parallel from a population of points and thus has the ability

to avoid being trapped at local maximums unlike other heuristic search methods that

start from a single point, where their performance is dependent on the initial values of

their design variables.

By adopting Charles Darwin’s theory of evolution (Patil et al., 2005) GA reflects

the natural process of selection where the fittest individuals are selected for

reproduction in order to produce offspring for the next generation. It achieves this by

evolving a population of possible solutions to meet the demands of a desired

engineering objective by systematically and repeatedly calibrating individuals via

selection, crossover and mutation operations (Patil et al., 2005).
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Why Genetic Algorithms?

The crossover operation exchanges parts of two parent solutions to generate two

offspring solutions. If two identical parent solutions crossover, the offsprings

generated will be identical irrespective of the crossover method used. This means

that in the absence of mutation, crossover works in a subspace, and solutions that

have converged will remain converged. Offspring solutions generated through

crossover have the potential benefit of retaining complex genetic combinations

acquired from parent solutions. This is a vital distinction between GA and other

types of heuristic search methods, that gives it an advantage when solving the

problem at hand. Thus, GA was selected as the search heuristic strategy for this

thesis. They are characterised by three main features (Gad, 2018).

i. Solutions: Solutions are genome-scale metabolic models with a binary

chromosome and fitness value.

ii. Population: The population is a set of initial solutions from which better solutions

are generated through an optimisation process. The more diverse the initial

population is, the wider the net of possible solutions.

iii. Fitness value: Solutions compete with one another in order to survive through

generations. Each individual solution is associated with a calculated fitness value

that serves to reflect its performance.

iv. Genetic Algorithm Operators: Individual solutions undergo protocols that

induce variations with the intention of generating new solutions.

Three important genetic algorithm variables :-

I. Solution encoding.

Solution: A one dimensional vector representing the state of a chromosome.

The vector is referred to as a binary chromosome and is made up of a list of

integers with a unique arrangement of zeros or ones. Each index in the binary

chromosome represents a gene in the genome-scale metabolic model.

Chassis: During optimisation, a single genome-scale metabolic model is used

as the framework from which all solution-based modifications are implemented

on. This framework is referred to as a chassis.

89

https://www.zotero.org/google-docs/?R56w0R


The chassis represents the strain variant to be optimised. Using a binary

chromosome, the reaction identification protocol can determine the state of an

individual's metabolic network. It achieves this by selecting the required set of

reactions based on the chromosome and alters the flux state of those same

reactions in the chassis. Once the metabolic topology is modified, the chassis is

returned to its default state for the next solution to utilise.

Figure 27: Binary Chromosome representation

II. Population Initialisation.
The genetic algorithm is initialised with a predefined number of individuals

(chromosomes). Each gene in the chromosome is randomly assigned a binary

value. Each individual in the population is a possible solution to the problem. The

phenotype can be calculated using Flux Balance Analysis to assign a fitness

score.

III. Fitness Value.
The simulation of the mutant strain is performed using Flux Balance Analysis.

FBA uses linear programming to determine the flux distribution of a

genome-scale metabolic network in steady state by maximising an objective

function. The output is a set of fluxes for all reactions including the biomass

reaction.

Normally with FBA, the biomass reaction function; a weighted sum of all the

metabolic composition that describes the growth requirements of the cell,  is

selected as the objective function to maximise. However, in this case, the focus

is not to maximise the growth of the cell but rather maximise the yield of a target

product. Thus the objective function is the reaction that produces the target

product. Since FBA is a single objective, linear optimisation method,

maximising the target product reaction can inadvertently cause the biomass
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function to be dramatically minimised as a result. Accounting for this required the

lower bounds of the biomass reaction be set to an acceptable minimum rate, to

constrain the solution space to only account for solutions that maximise the

product yield as well as maintain an acceptable growth rate.

Calculating the fitness value requires coupling the flux of both the biomass

reaction function and the target product reaction. This means the fitness

function exhibits a nonlinear relationship.

Fitness Value = Biomass * Product yield (Feist et al., 2010).

Coupling the biomass with the product yield ensures that the cell must produce

the target molecule and the biomass components required for growth to achieve

its fitness value. Strains that generate higher target production yield and higher

biomass production rates would ultimately result in a higher fitness value

calculated. Optimised strains with these characteristics would outperform less

optimised strains in future generation passes.

To achieve this level of coupling, mutant strains were evaluated by two different

production phenotypes.

a. Product yield.

b. Biomass

Fitness Value Calculation :-

A. Product yield

This is the maximum amount of product that can be generated. It is the

reaction flux representing the sum of the rate of excretion from every

reaction that produces the desired product. The Product yield is the sum of all

flux rates that belong to a set of reactions that are responsible for the

production of the desired compound.

Formula

Where “R(Product rate)” is the flux of a reaction that produces the desired

product.
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Product Logic Gate
Before a reaction is accepted as part of the production pool, it goes through a

logic test to determine if the product in question is being consumed or

produced by that reaction. The product logic gate takes into account a

combination of factors unique to reactions.

● The position of the selected compound in the reactions chemical

formula.

● The flow and direction of the flux after a flux balance analysis.

Figure 28: Product Logic Gate

B. Biomass

Biomass production is the rate at which metabolic compounds are converted

into biomass constituents (i.e, proteins, lipids and nucleic acids). To simulate

biomass production, the biomass reaction drains precursor metabolites from

the system at a rate that is relative to their stoichiometries (Orth et al., 2010).

Biomass production is used to predict growth rates.

Biomass (mmol gDW-1 hr-1) = Biomass function flux rate
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Fitness Function
The Fitness Function is calculated by coupling the flux of both the biomass

reaction function and the target product reaction.

Biomass Product (BP) = Biomass * Product yield

Example
Biomass Reaction (mmol gDW-1 hr-1) :R_Biomass_Ecoli_core_w_GAM

Target Product Reactions (mmol gDW-1 hr-1) : R_ENO (Enolase)

Substrate Biomass Target Product Fitness Value (B*P)

Acetate 0.173 - 0.720 -0.1245

Acetaldehyde 0.284 - 1.18 -0.3351

2-Oxoglutarate 0.529 - 2.20 -1.1638

Ethanol 0.330 - 1.37 -0.4521

D-Fructose 0.874 14.7 12.8478

Fumarate 0.371 - 1.54 0.5713

D-Glucose 0.874 14.7 12.8478

Table 10: The maximum growth rate of the ‘e_coli_core’ model of the K-12 substrain of

Escherichia coli, on 7 different external organic substrates. The ‘-ve’ and ‘+ve’ sign indicates

the flux direction metabolites flow towards. A ‘+ve’ sign means the reaction contributes

positively to maximise or minimise the objective function, while a ‘-ve’ sign means the reaction

contributes negatively to maximise or minimise the objective value.

The ‘e_coli_core’ model of the K-12 substrain of Escherichia coli, has 13

different external organic substrates. The maximum growth rate on 7 of the 13

organic substrates can be seen in the table 10. Each external substrate is

switched on (i.e, the substrate uptake rate is set to 10 mmol gDW-1 hr-1) as the

only active external organic substrate before the growth rate is computed by

FBA.

In the example seen in table 10, the model achieved its highest fitness value

while on ‘D-Fructose or D-Glucose’.
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IV. Genetic Algorithm Operators.

The population undergoes a transformation through a series of operations with

the expectation that individuals converge towards an optimal solution. The

optimisation algorithm used in this stage is a generational based genetic

algorithm where a large portion of the population is selected each generation to

undergo the optimisation process.

a. Crossover: The most important phase. Individuals in the population pair

up and mate to create offspring.

b. Mutation: Random genes are introduced to the population to avoid

sub-optimal solution peaks.

c. Survival: Individuals and their offsprings with higher fitness values, move

to the next generation. While low fitness individuals are removed from the

population.

The three operators of genetic algorithms :-

A. Crossover.

During this stage, individuals in the population are crossed to produce new

offspring. Binary information between two individuals’ is donated to create a

new offspring. The frequency of this operator is determined by a crossover

probability rate. Crossover rates are problem-specific and thus are usually

identified through trial and error. If the crossover rate is too high, population

convergence could occur too rapidly. This could inadvertently guide the

population to a sub optimal peak. On the other hand, a low crossover rate can

lead to population stagnation, caused by a lack of guidance.

The crossover operation is a very powerful mechanism that enables efficient

exploration of the solution space. The higher an individuals’ fitness score is,

the better chance it has of being included in the ‘crossover pool’.

B. Mutation.

When genes mutate, they can take on multiple forms. Even though these

gene variants code for the same traits (e.g., eye colour), they differ slightly in

their DNA sequence. This variation expresses itself as a different phenotype
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(e.g., blue eyes). Simply put, alleles are different versions of the same gene,

that are expressed as different phenotypic traits.

Pleiotropy
A gene can be regarded as pleiotropic if it affects more than one phenotypic

trait (Stearns, 2010). The pleiotropy of a gene can be classified according to

the types of traits affected e.g...

● Molecular pleiotropy: The number of metabolic reactions (catalyzed

by the same enzyme) affected as a consequence of the gene mutation

(Alzoubi et al., 2018).

● Selection pleiotropy: The number of essential biomass components

compromised by mutations to the gene (Alzoubi et al., 2018).

The degree of pleiotropy depends on the severity a given mutation of a

metabolic gene impacts protein activity (Alzoubi et al., 2018). The presence of

a deleterious allele could compromise a metabolic pathway to a degree that

would require more resources be channeled into the pathway as a means of

compensation. The increased drain of resources could consequently affect

other pathways as well. This indicates that genes can regulate pathways

either directly through gene associations or indirectly through metabolite

dependency. Pleiotropy is a complex phenomenon that often leads to indirect

consequences that varies between different alleles of the same gene.

The physiological effects caused by full gene knockouts of metabolic genes

(i.e., genetic modification) will in most cases differ in outcome when

contrasted with the type of effects induced by alleles (i.e., genetic

expansion) that cause only partial alteration of enzymatic expression

(Alzoubi et al., 2018). Thus both forms of mutations have to be taken into

account.

Mutation route
In the mutation stage, individual chromosomes are randomly mutated based

on a mutation probability rate. Mutation rates are also problem-specific and

require trial and error in order to obtain a satisfactory rate. If the rate is too

high, mutation becomes rampant and favourable genes can be lost as a

result. If the rate is too low, the population might end up stuck in a suboptimal

solution.
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The mutation operation takes two possible routes.

i. Genetic Expansion: Introduces and inserts a new gene from a

pre-calculated set of related genes to an individual’s chromosome.

ii. Genetic Modification: Mutate a gene from an individual’s

chromosome. If the randomly selected element is a zero, then it is

flipped to a one and vice versa.

Figure 29: A mutation Operation logic. It has a 50/50 chance to either insert a new gene

from a set of precalculated genes or alter the state of gene present in the chromosome.

i. Genetic Expansion

New genes not present in the given solution space, are introduced into the

genetic pool via alleles (if available) of reactions that are in the solution

space. These alleles could be from the same strain or a completely different

one. These new genes are inserted into the chassis (genome scale

metabolic model) but have their binary values in all individuals

chromosomes set to ‘0’ (i.e., switched off). During the mutation phase, if the

expansion route is selected for an individual, the chromosome value

belonging to a randomly selected allele is set to ‘1’ (i.e., switched on).  Since
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all genes and reactions in the GPR logic matrix are from the same species,

inserting new genetic material from different strains has a lower chance of

being rejected if replicated in vivo.

ii. Genetic Modification

The second route that can be taken during the mutation phase of

optimisation, is to simply alter the state of a gene already present in the

chromosome of an individual i.e, a ‘1’ to a ‘0’ and a ‘0’ to a ‘1’. Switching from

‘0’ to ‘1’ is akin to a knock-in genetic engineering method that involves a one

to one genetic substitution in order to gain a function mutation. Alternatively

switching from a ‘1’ to a ‘0’ is akin to a knock-out genetic engineering method

that deletes part of the DNA sequence to disrupt the expression of a specific

genetic locus.

C. Survival: New Population.

The reproduction operators, i.e., Crossover and mutation give rise to new

members of the population. The new individuals will increase the total

population count. At this stage, the fitness value of each member of the

population is checked, and the individuals with the best fitness scores remain

while those with low fitness scores are terminated. Lacklustre Individuals are

terminated until the population size returns to the initially redefined number.

The new population will display patterns of behaviours that are more like

those of the successful individuals of the previous generations and less like

those of the unsuccessful ones. A new population marks the end of one

generational loop and the beginning of another.
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V. Data Collection: Generations of optimised Populations.

Figure 30: Best and Average Fitness scores through the generations. A flatline can be observed

from generation 160 to generation 270. Indicating the absence of fitness improvement for 110

generations in a row.

The data to be analysed is a population of possible solutions for each

generation. The stopping criteria to the optimisation phase depend on a

behavioural pattern observed between a range of latter generations. A good

indication that a population has converged towards an optimal solution is when

for several generations in a row, the average of all fitness scores for that

generation converges and flatlines with the fitness score of the best performing

individual in the same generation.

Strain Optimisation Summary

The relationships that connect both the genome and reactome levels allow for a

multi leveled approach to optimisation.

Multi Levelled Optimisation Loop:

i. Binary chromosomes determine the genes accessible to the Individual

they represent.

ii. Genes determine the reactions present in an individual's metabolic

network.
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iii. Reactions determine the allowable solution space accessible to flux

balance analysis.

iv. Flux balance analysis seeks for an optimal flux distribution that

maximises the objective function.

v. The objective function, in this case, is a linear combination of fluxes that

maximises the production of a specific metabolite. The objective function

coupled with the biomass reaction is used to compute the fitness score of

the individuals they represent.

vi. The fitness score determines the set of individuals that will pass on their

genes to their offsprings.

vii. Offsprings usher in a new generation of individuals with unique binary

chromosomes.

3.4.2 DATA ANALYSIS and VALIDATION STEPS

The data presented in this section has been generated for demonstrative purposes. It has

been selected to aid in properly demonstrating the methods used during the validation phase

of my methodology. Its purpose is to provide context that elaborates on the techniques used

to generate and validate “real data” in both Chapter 3: Work Implemented and Chapter

4: Testing and Validation.

Methods for data analysis and validation

i. Hamming Distance and Multidimensional Scaling

ii. Population Cluster

iii. Data Frame

iv. Results

3.4.2.1 Hamming Distance and Multidimensional Scaling

Hamming distance (Burch Kelly, 2020) is the metric for representing the number of

points at which two corresponding binary data strings differ from one another. It is

calculated by counting the set of corresponding digits that differ and the set that are

identical. Models were then grouped together based on their hamming distance

metric from one another. With the Hamming distance calculated, I could identify
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models that shared similar fitness scores as well as similar gene expressions within

the population and cluster them accordingly.

Hamming Distance Example.

The Hamming distance between 2 solutions (e.g Model_8 (M8) and Model_30

(M30)) with the binary chromosome values of 1100001 and 0100011 is ‘2’. This is

because the binary numbers are different in two places. This technique was used to

calculate the distance between models in a population through their individual binary

chromosomes. With a hamming distance of 2, M8 and M30 would end up in the

same cluster.

MDS: Using a multidimensional scaling algorithm, the hamming distance matrix was

transformed into a 2-dimensional vector of coordinates that were then able to be

represented on a scatter plot.

3.4.2.2 Population K-Means Cluster

The number of clusters per generation isn't fixed because it is determined by a

silhouette plot analysis. The silhouette plot “measures how close each point in one

cluster is to points in other neighbouring clusters” (Pedregosa et al., 2011). Clustering

using K-means presents a way to visually determine the number of clusters in a

population. Each cluster competes to represent its generation.

3.4.2.3 Data Format

The data collected transforms from a collection of individuals in a population, to a

collection of best-performing clusters from a set of generations. Each cluster

has a set of gene expression percentages that represent the frequency at which each

gene in the list shows up in the cluster.

i. Cluster Fingerprint

Every cluster has a unique fingerprint that is determined by the frequency

of genes in the solution space from every model present in the cluster. The

fingerprint expresses the genetic correlation between members of a cluster.

The fitness of each cluster is calculated and the fingerprint of the best

performing cluster is selected to represent the overall fingerprint of its

generation.
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ii. Cluster Fitness

a. Single Cluster

The more models that make up a cluster, the higher the granularity of

genetic variation observed. Thus, the fitness score of a cluster is

determined by summing up the Fitness Scores of all solutions

present in a cluster.

b. Multiple Clusters

If there are multiple clusters with the same fitness score, then the

generation is represented by only one of the randomly selected

clusters. For example, assume that in a given Generation N,

Clusters 1,2 and 3 share the highest fitness scores. In this case, only

one of the three is randomly selected to represent its generation.

Table 11 is an example of how a cluster fingerprint is organised and

represented.

Generation_70/Cluster_4 (ID: 70-4)

g1 g2 g3 g4 g5 ... g(n-1) Biomass Product Fitness Score
(BP)

M8 1 1 0 0 0 ... 1 0.102023061 1.6273189684 0.166024063045

M25 0 1 1 0 0 ... 1 0.102023061 1.6273189684 0.166024063045

M30 1 1 0 1 0 ... 1 0.102023061 1.6273189684 0.166024063045

M38 1 1 0 1 0 ... 1 0.102023061 1.6273189684 0.166024063045

AGP
(%) 75.0 100.0 25.0 50.0 0.0 ... 100.0 Cluster Total Fitness: 0.664096252

Table 11: Cluster 4 of Generation 70: The columns represented in this cluster are only from

the first 6 genes in a set of genes. Models M8, M25, M30 and M38 belong in the same cluster.

Together their gene expression frequency makes up the fingerprint of the cluster they share.

Cluster Fingerprint
Table 11 presents specific data retrieved from every individual that makes up

the cluster. i.e...

1. The Binary Chromosome: Determines what genes are activated for

the individual.
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2. Biomass Reaction Flux: The rate at which metabolic compounds are

converted into biomass constituents such as proteins, lipids and

nucleic acids. In other words, the growth rate of the individual.

3. Product Reaction Flux: The rate of production of the desired product

(i.e., pep) represented by the flux of the reaction.

4. The Fitness Function BP: Biomass Reaction Flux x Product

Reaction Flux

The Activated Gene Percentage (AGP%): The portion of individuals in the

cluster that have the specific gene activated. The adoption percentage for the

complete list of genes acts as a sort of fingerprint for the cluster.

iii. Generation Performance.

Every generation is assigned a set of values that represents the genetic

frequency of the best cluster the generation had to offer.  The cluster creates

a snapshot of the best set of genetic solutions clustered in each generation.

This data is then used to generate a radar chart for each generation in order

to visually represent the genetic frequencies of the generation. Table 12

represents how generations are organised.

Generation Performance Table.

Generations Cluster_ID g1 g2 g3 g4 g5 ... g (n-1)

Gen_1 1-3 67.5 42.5 51.67 40 52.5 ... 54.17

Gen_2 2-7 77.78 41.67 53.33 50 53.89 ... 60.56

Gen_3 3-9 63.89 47.22 48.15 52.78 59.26 ... 49.07

... ... ... ... ... ... ... ... ...

Gen_70 70-4 75.0 100.0 25.0 50.0 0.0 ... 100

... ... ... ... ... ... ... ... ...

Gen_n-1 g-c 77.0 100 20.6 52.26 0.0 ... 100

Table 12: A table of the fingerprints of best performing clusters from every generation.

a. Generation Radar Chart
Every generation is represented graphically with a Radar Chart. Radar

Chart also referred to as a Spider Chart, is a graphical method of
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“displaying multivariate data in the form of a two-dimensional chart of

three or more quantitative variables represented on axes starting from

the same point.” (Porter and Niksiar, 2018). Each axis around the

border of the chart represents a gene and the rings within the chart

indicate the various frequencies (from 0% to 100%) achievable. The

diagram below is a chart of the fingerprint of Generation_70. The chart

indicates in a simplified manner, the genes that are most common to

members of cluster 70-4.

Generation_70

Figure 31: This Radar Chart is a graphical representation of a generation, that

indicates the frequency at which genes (from the genetic solution space) are

expressed in the best cluster of a population.

3.4.2.4 Results

The charts below represent the type of expected behaviour a set of genes can

undergo as they move through generations. The data can give important insights into
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what genes could be modified (i.e expressed or repressed), as generations become

more optimised for a desired solution.

Result Expectations

As is the nature of genetic optimisation, the first generation is populated by randomly

generated solutions. This mostly results in an initial string of generations with noisy

genetic correlations that later converge towards a similar optimal solution as the

population transitions from one generation to another. I expect as each new

generation evolves and individuals in the population approach an optimal solution,

genes that contribute the most towards that effort will be maximised in the population

as it becomes further optimised. In the first generation genes are randomly

expressed. Neither one is under or over represented. This is depicted as a fairly

compact radar chart with no major spikes to its borders. As generations roll by and

the population is optimised, the chart should begin to take shape as genes that have

a positive impact on the fitness scores are identified.

Graphical Radar Chart Representation of First and Penultimate Generations

Generation_1 Generation_n-1

.

Figure 32: Radar Charts comparing the first generation with the penultimate generation.
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3.5 Summary and Limitation

Figure 33: From genome to reactome.

Microbial cells alter their pathways as a means of thriving under changing conditions. They

achieve this by a process called catabolite repression. In E.coli, this mechanism is

regulated by a multi protein phosphorylation system known as the phosphotransferase

system (PTS). The ability to regulate gene expression in order to quickly react to changing

external conditions, makes microbial cells (e.g, E.coli) prime candidates for

biomanufacturing.

The genetic diversity between strains is responsible for their functional differences. It

characterises the pan and core metabolic potential of a species. The metabolic content

between a collection of strains uncovers the complex relationships observed between their

genes, reactions and metabolites. That complexity is represented as a Gene Protein

Reaction logic matrix. The logic matrix, along with the metabolic data makes up a strain

variant knowledge base that encapsulates the metabolic potential of the species.

In order to enable a systems approach that determines the functional differences between

strain variants, Genome Scale Metabolic models (GEM) were constructed for each strain.

This enabled, through Flux Balance Analysis (FBA), the design and construction of a

method to identify phenotypic patterns between members of a species. A quantitative

systems approach also enables the use of heuristic optimisation techniques (e.g Genetic

algorithms) commonly used in the field of computer science, to generate high quality

solutions to optimisation problems.
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This is a multi-levelled problem that spans both the genome and reactome levels of the

organism. The genome layer constitutes a set of binary chromosomes, that represents the

genetic modifications applied to the GEMs metabolic genes list. The metabolic reactome

layer however, is a list of active metabolic reactions present in the GEM. The state of the

genome layer determines the topology of the reactome layer in the GEM.

Each layer uses a different optimisation approach. Optimising the genome layer required

the use of a genetic algorithm, where members of the population are GEMs represented by

their unique binary chromosome. Each model has a unique metabolic topology that reflects

the state of its binary chromosome.

The reactome layer however, is simulated via Flux Balance Analysis, in order to maximise a

selected objective function; which in this case would be a specified compound produced

by the organism. The flux values of both the objective and biomass function at the

reactome layer are multiplied together and used as the fitness value that drives the genetic

algorithm of the genome layer.

The multi-levelled optimisation process generates a list of populations, each one more

optimised than its predecessor, containing a collection of possible solutions. As we move

through the list and individuals in the population approach an optimal solution, genes that

contribute the most towards that effort will be maximised. Variation between the former

population diversity and latter population harmony observed during optimisation, plays a key

role in identifying important genes and thus competent solutions.

3.5.1 Study Limitations

i. It is important to note that optimising mutant strains might have a substantial effect

on their substrate intake rates. It is difficult to predict such changes. As a result,

stoichiometric models cannot predict rates without an assumption of a fixed substrate

uptake rate. One of the ways to bypass this problem is to couple both the Product

Yield with the Biomass Growth (Patil et al., 2005).

ii. Flux Balance Analysis does not use kinetic parameters, and thus cannot predict

metabolite concentrations. It can only determine the flow of metabolites, represented

as fluxes at steady state. FBA predictions may not always be accurate because they

do not account for regulatory effects (i.e.,protein kinase activation of enzymes) (Orth

et al., 2010).
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iii. Another major limitation of the FBA approach is that fluxes calculated are those that

support maximum growth for a very particular genotype. It assumes that the mutant

strain displays an optimal metabolic state. However mutants generated artificially in

the laboratory are generally not subjected to the same evolutionary pressures that

shaped the wild type. As such, these calculated, in silico, fluxes are not necessarily

the same as the actual, in vivo, fluxes in the organism. This is especially so, for

genetically disturbed systems, where knockouts do not result in a mechanism for

immediate regulation of fluxes toward the optimal growth configuration (Alper et al.,

2005). This is important because genetically disturbed systems i.e. systems with

gene knockouts or over-expressions, are similar to the ones found in the

population of models during optimisation.
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4 Work Implemented
In this chapter, I will go into detail on the algorithms and implementations of each level of the

methodology.

i. Database: A MySQL library of Escherichia coli metabolic components.

ii. GPR Logic Matrix: A mathematical encapsulation of the relationships between the

metabolic components in the MySQL library.

iii. Design driven Implementation: Methodology implementation approach that uses a

collection of strain variants metabolic parts to guide the transfer of metabolic

components into the chassis strain, for the purpose of generating solutions to

metabolic production challenges.

● Input Data

● Solution Space

● Strain Optimisation

● Output

4.1 Database: Strain variant Knowledgebase.

The focus of this thesis only required network reconstructions of all Escherichia coli strains

available in the BiGG knowledgebase. With BiGG database web APIs, I programmatically

accessed a specific subset of the BiGG database and used the information to generate

my database utilising MySQL as a framework. The data extracted were metabolic

components (i.e, genes, reactions, metabolites and gene protein reaction relationships) from

58 Escherichia coli strains. Rather than download the entire database directly, I settled on

only accessing the components required to generate an E.coli specific “Gene Protein

Reaction Logic Matrix”. This gave me control over the entire workflow including how often I

updated my extract from BiGG.

4.1.1 BiGG Web API

The BiGG database can be accessed by web APIs. The APIs give access to reactions,

metabolites, genes and Genome Scale Metabolic Models (GEM) published in the database.

All queries below were from the “v2” version of the API and all the data accumulated were
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from the database last updated on “2019-10-31”. The images below show examples of both

a model, reaction and metabolite GET queries and their ‘curl’.

I. MODEL
Result of accessing a list of model information returned i.e., big id, organism, metabolite

count, gene count and reaction count.

Figure 34:  BiGG API to programmatically access information on a model.

II. GENES and REACTIONS

a. Result of accessing a list of all reactions in a model.

Figure 35: BiGG API to programmatically access all reactions in a model.
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b. Result of accessing detailed information about a reaction e.g. all the metabolites

and genes associated with it.

Figure 36: BiGG API to programmatically access information on a reaction.

III. METABOLITES

a. Result of accessing all metabolites present in a model.

Figure 37: BiGG API to programmatically access all metabolites in a  model.
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b. Access to detailed information about a metabolite e.g Formula, compartment,
name..etc

Figure 38: BiGG API to programmatically access information on a metabolite.

4.1.2 MySQL Database
I developed several scripts to query the BiGG database using its API and extracted each

data as required. One major advantage of using BiGG is that reactions and metabolites use

standardised identifiers that make comparisons consistent across models in the database

(King et al., 2016). BiGG database is a resource for curated, accessible Genome scale

metabolic models, generated in a standardized format that supports computational analysis

like Flux Balance Analysis and Flux Variability Analysis. MySQL database has tables to

manage a large variety of relationships. These are the tables below.

I. Models: - This table holds information on all 58 unique models used to populate the

database.

Columns:

a. Number of metabolites present

b. Genome

c. Number of genes present

d. Model BiGG id

e. Organism

f. Number of reactions present
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II. Model Gene: - This table holds the genes that are present in each model in the

database.

Columns:

a. Model BiGG id

b. Gene BiGG id

c. Gene universal name 

III. Model Reactions: - This table holds the types of reactions that make up the model.

The bounds and gene reaction rules are stored in this table.

Columns:

a. Model BiGG id

b. Reaction BiGG id

c. Flux lower bounds

d. Flux upper bounds

e. Gene reaction rule association.

IV. Model Metabolite: - The compartments where each metabolite is located in for

each model is stored in this table.

Columns:

a. Model BiGG id

b. Metabolite BiGG id

c. Metabolite compartment location (i.e cytoplasm, periplasm, external)

V. Reactions: - This is where the "pan" set of unique reactions are stored. The pan

represents the metabolic components of all available Escherichia coli strains present

in the database. The reaction table will grow over time as more metabolic information

about the organism is acquired.

Columns:

a. Reaction BiGG id

b. Reaction universal name

c. Gene reaction rule association

d. Pathway located (Subsystem) 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VI. Reaction Metabolite: - This table holds the metabolites that make up each

reaction in the PAN. The stoichiometric coefficient of each metabolite is stored in this

table.

Columns:

a. Reaction BiGG id

b. Metabolite BiGG id

c. Metabolite stoichiometry

d. Metabolite compartment location (i.e cytoplasm, periplasm, external)

VII. Metabolites: - All unique metabolites associated with every metabolic reaction from

all available strains of the target organism, are stored in this table.

Columns:

a. Metabolite universal name

b. Metabolite BiGG id

c. Metabolite chemical formula

VIII. Genes: - All unique metabolic genes (i.e, no duplicates) associated with every

available strain of the target organism are stored in this table.

Columns:

a. Gene universal name.

IX. Gene Reaction: - The relationships between all unique genes from the “Genes

Table” and all unique reactions from the "Reactions Table". This table is very

important because it holds the data required to generate The

Gene-Protein-Reaction Logic Matrix of the entire species of the target organism.

Columns:

a. Reaction BiGG id

b. Gene universal name.

X. Gene Reaction Rule: - The relationships between all unique models from the

“Models Table” and each unique reaction from the “Reactions Table” are stored here.

Columns:

a. Model BiGG id

b. Reaction BiGG id

c. Gene reaction rule association
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MySQL database is a repository of Escherichia coli specific metabolic components extracted

from 58 variant strains. Unlike the BiGG database, MySQL database does not contain fully

constructed GEMs because it is not a resource for highly curated metabolic models. The

data stored in MySQL database represents the metabolic potential of Escherichia coli as a

species. That potential was encapsulated and presented in the form of a logic matrix named

The GPR Logic Matrix. The MySQL database design and the specific data extracted from

the BiGG database were vital in mapping out an accurate species metabolic representation.

The GPR Logic Matrix is the key to the methodology described in this thesis. It connected

two very important levels together (i.e, Genome level and Reactome Level) and unlocked the

practicality for gene based optimisation of a population of strain variants.

Figure 39: Entity Relation Diagram of the current build of the database. It contains the name of the table, their
relationships and the type of data stored in each table.
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Database Summary
Total Number of Tables: 10

Number of Relationship Tables: 6

Number of Unique Tables: 4

Number of Models: 47

Number of unique Genes: 2118

Number of unique Reactions (PAN): 2914

Number of unique Metabolites: 1299

4.2 Gene Protein Reaction Logic Matrix
The next step was to capture the complex relationships between metabolic components in

the database and express that information mathematically. Given nothing but a list of

species specific metabolic genes, can we accurately select all possible corresponding

reactions. The challenge was to mathematically encapsulate the link between genes,

reactions and metabolites.

Table 13: Examples of genes and their model specific locus identifiers.

There are currently 58 unique genome scale metabolic (GEM) Escherichia coli

reconstructions in the database, each with their sets of genes and reactions.

4.2.1 GENOME: GENETIC DIVERSITY
With the exemption of external and spontaneous reactions, each GEM reaction is

governed by a gene-reaction rule that indicates the combination of genes required for the

reaction to be activated. The genes present in those models are represented by their locus

identifiers rather than their universal names. From the table presented above, “ENO”, a

metabolic reaction part of the glycolysis subsystem responsible for the phosphorylation of

glucose, is translated from a gene named “eno”. However “eno” is represented differently in

each GEM reconstruction. In order to guarantee universality, every  locus identifier from

each model in the database, had to be programmatically extracted and converted to their

115



universal counterparts. Once compiled, duplicate genes were deleted to generate a list of

“2118” unique genes. The list represents the species' genetic diversity.

4.2.2 REACTOME: METABOLIC POTENTIAL

Reactions share the same identifiers between GEM reconstructions. Genes on the other

hand only share the same identifier with other substrains members (e.g, Escherichia coli str.

K-12 substr. MG1655) because their locus represent a unique chromosomal address that

defines the position of a gene in all members of the same substrain (Malik et al., 2013).

Some genes can share the same descriptive name with other members of a species. Once

every GEM reaction was extracted from all 58 strains, duplicates were once again deleted to

generate a list of “2914” unique metabolic reactions referred to as the metabolic pan of the

species. Consequently, reactions from the pan that are also common to all 58

reconstructions make up the metabolic core of the species. The metabolic core is very

important because it reveals metabolic diversity between strains of the same species. This

in turn helps identify genes that are responsible for phenotypic differences between strains

(Monk et al., 2013). Together, both the pan and core reaction sets indicate a species

metabolic potential.

4.2.3 GENE PROTEIN REACTION LOGIC MATRIX

Figure 40: Gene Protein Reaction Logic Matrix. The columns are gene names and the rows are reaction ids. The

"1" indicates the presence of the corresponding gene while space (zero) indicates the absence of a gene.

In the GPR Logic Matrix, rows represent a unique list of genes compiled from every strain

available in the database while columns represent a unique list of reactions (i.e the

metabolic pan) accumulated from each reconstructed strain present in the database.
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OPERATORS

Each entry in the matrix can either be a “1” or a “0”. The binary representation indicates the

presence or absence of a gene in a given reaction. Gene reaction rules have varying levels

of complexity to their expressions. Genetic relationships are expressed through boolean

operators (AND & OR).

i. AND: An “AND” relationship indicates the necessity for all genes in a set be present

before the corresponding reaction is activated. This is represented in the row of the

logic matrix as a single instance of the reaction with its appropriate genetic binary

entries.

Example

ii. OR:  In an “OR” genetic relationship, a reaction only requires the presence of a single

gene from a set in order to be activated. This is represented in the row of the logic

matrix as multiple instances of the reaction, each with their corresponding genetic

binary entries.

Example

With these two methods, a wide array of relationships can be expressed logically. The GPR

logic matrix is the key used to determine what reactions satisfy the genetic disposition of any

set of metabolic genes given.

4.3 Design driven Implementation
The design driven multi level optimisation methodology was implemented and tested with

algorithms written in python. There are three main sections to the structure of this algorithm.

1. Input Data

2. Solution Space

3. Strain Optimisation
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4.3.1 ALGORITHM: Input Data

Genome scale metabolic reconstruction (GEM) : Escherichia coli k-12 MG1655 is the

most detailed metabolic reconstruction of any organism to date. Through extensive research,

It has undergone numerous updates that expanded the scope of its network. Its current

iteration, named iJO1366, accounts for 1366 genes, 2251 metabolic reactions and 1136

unique metabolites (Orth et al., 2011). For this reason, the GEM was selected as the

chassis for optimisation.

I. Solution Space: Transcriptomic data of an organism is used to generate the gene

protein reaction associations present in genome scale metabolic models. The

metabolic reactions associated with those genes make up the metabolic network of the

GEM. The solution space is a set of genes that once decoded, represents a

collection of metabolic reactions and their allowable flux states that indicates

the phenotypic potential of the organism (Tepper, N 2010). The solution space

could be the entire network of a GEM reconstruction or subsets of it.

II. Solution Space Genes List: The genes that make up the illustrative solution space

example in this thesis are that of the Phospho-Transferase System (PTS). PTS has

been a target for modification because properties of its system impose metabolic

constraints that can hinder strain productivity (Gosset, 2005). There will be more

information on this system in “Chapter 5: Testing and Validation”.

III. Solution Space Reaction List: Using the GPR logic matrix, and given a set of

genes (e.g, Solution Space Genes List) , the reaction identification process can

determine if the reaction can occur and either accept or deny candidate reactions from

being included in a model. As more E.coli GEM strains are included in the database

and reconstructions become more detailed and complete, the relative size of the logic

matrix will substantially increase. The time required to iterate through the logic matrix,

in search of any gene reaction relationships, will also be substantial. Thus, indexing

the logic matrix was a necessity. Please refer to Chapter 3: Methodology for more

information on the Index Logic Matrix.

The logic matrix is at the heart of the methodology. It is responsible for bridging the genome

level with the reactome level present in genome scale metabolic models. The logic matrix

encapsulates the metabolic components of several strains of E.coli into a single pool of data.

This means that the reaction identification process inspects the metabolic components of not
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only the strain used as the chassis (i.e iJO1366), but of every available strain present in the

logic matrix. The multi strain metabolic knowledge-base that makes up the GPR Logic Matrix

creates a unique opportunity to introduce a diverse set of metabolic components to the

solution space. Reactions that are unique to certain strains can be introduced into the

chassis assuming their genetic criteria has been met. With the solution space genes list and

the GPR Logic Matrix, the Reaction Identification Process is able to identify all reactions that

make up the solution space.

4.3.2 ALGORITHM: Solution Space

Genetic Algorithms (GA) are a class of heuristic algorithms that are very good at solving

problems that have a large set of candidate solutions. GA is a powerful tool with which to

discover satisfactory solutions to a wide variety of problems. Depending on the level of

complexity, a genome scale reconstruction may house a relatively large solution space. It is

important to note that the larger the solution space, the more time it takes the GA to search

through for a solution.

4.3.2.1 Solution Space Expansion.

Genes

Using the GPR logic matrix, every gene in the chromosome is evaluated one after

the other, to identify the reaction or set of reactions they encode. The reactions are

assessed to determine if they are also encoded by an allele. If an allele is available,

it is incorporated into the genetic pool and the altered reaction it encodes, is inserted

into the chassis (genome scale metabolic model), albeit in a deactivated state (i.e

Upper and Lower Bounds set to ‘0’). Allele reactions are functionally represented as

a copy of a reaction present in the chassis with different upper and lower bound

values. The effects of this can cause a reaction to either gain or lose a

thermodynamic irreversibility constraint.

Reactions

With the GPR logic matrix, multi strain gene associations can be utilised to identify

reactions at a species level. RIP uses the given list of metabolic genes to select the

corresponding set of reactions from the multi strain metabolic knowledgebase.

Some of the reactions selected can be unique to certain strains and thus absent from

the chassis (a specific strain e.g., IJO1366) used. Any new reactions identified that

are missing from the chassis are then inserted.
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New reactions are identified and used to expand the solution space by two methods.

● Alleles encoded reactions

● Reactions unique to certain strains in the knowledgebase.

4.3.2.2 Solution Space Pre-processing.

Before optimisation, the GEM was first pre-processed. The motivation behind this is

to reduce the number of reactions and genes that make up the solution space. The

solution space is a subset of a model’s complete metabolic system that represents

the list of valid targets that will undergo gene optimisation. This could be a specific

pathway that is necessary for the production of a sought after compound, or even

multiple pathways that feed into one another. Operations that minimise the range

of the solution space are very important because their impact improves the

performance of GA and in turn reduces the number of generations needed to reach a

desired solution within a realistic time frame.

Three main pre-processing operations were implemented to tighten the solution

space.

I. Reactions :- Reactions that do not exhibit flux under required conditions

can be subject to removal. Some reactions can become incapable of carrying

flux activity under certain circumstances. Such reactions are excluded from

the solution space based specifically on the type of condition that caused it.

Blocked reactions could indicate omissions in the GEM reconstruction or

biologically signify the presence of an incomplete pathway at an intermediate

stage of evolution. They were systematically identified through a process

called Flux Variability Analysis (FVA) (Burgard, 2004). Please refer to

“Chapter 2: Survey of the State of the Art” for a broader explanation of the

technique.

Reaction inactivity can be triggered either conditionally or unconditionally.

Inactivity triggered by the former category can be reversed under certain

circumstances. However, inactivity caused by the latter category remains

irreversible.
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a. Conditional Reaction Inactivity

● Irreversibility mechanism

Irreversible reactions can become inactive if they belong to a less

efficient parallel pathway structure that is stoichiometrically redundant.

In the presence of alternate pathways, stoichiometrically efficient

pathways can lead to alternative optimal solutions while

stoichiometrically less efficient pathways can become inactive

(Mahadevan and Schilling, 2003).

● Cascading mechanism

Reaction inactivity caused as a result of the irreversibility mechanism

in certain pathways can trigger both a forward or backward cascading

effect. If a metabolite fails to be produced due to reaction inactivity,

any reaction that depends on the consumption of that metabolite, will

also become inactive. The case is also true in reverse. If a metabolite

fails to be consumed due to reaction inactivity, in order to avoid

metabolite accumulation and maintain steady state, all reactions that

produce the metabolite will also become inactive (Mahadevan and

Schilling, 2003).

During optimisation, pathways are manipulated in ways that alter their

efficiencies. This can provide the opportunity needed to reverse reaction

inactivity by altering the topology of the metabolic network and in the process,

undo any cascading effect. As a result, reaction inactivity caused by both

irreversibility and cascading mechanisms are temporary in nature and thus,

are NOT removed from the solution space during pre-processing.

b. Unconditional Reaction Inactivity

● Environmental mechanism

Reaction inactivity can be triggered by environmental conditions. If a

metabolite cannot be produced internally, reactions that depend on its

availability will become inactive if the corresponding metabolite is also

absent in the growth medium. The same is true for reactions involved

in aerobic growth. They will become inactive if placed under anaerobic

conditions (Mahadevan and Schilling, 2003).
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● Incomplete metabolic network

GEM reconstructions of very well studied model organisms contain

gaps and possible errors (Orth and Palsson, 2012). For example,

iJO1366 GEM reconstruction of the metabolic network of Escherichia

coli has over 208 blocked metabolites (Mahadevan and Schilling,

2003). E.coli has several genes with unknown functions that create

gaps in its metabolic GEM reconstruction. Those gaps could result in

reactions with no flux activity that carry metabolites that can never be

produced or consumed (Orth and Palsson, 2012).

Reaction inactivity triggered by either environmental conditions or an

incomplete metabolic network, are non reversible under any flux condition.

Because these types of reactions require intervention outside the optimisation

environment, they are ideal candidates for removal in the solution space

during pre-processing.

Note: It is important to note reactions that satisfy the criteria for removal are

only taken out of the list of reactions that make up the solution space. They

are not removed from the genome scale metabolic model.

Examples of biosynthesis reactions with no-consumption metabolites.

Biosynthesis reactions like Thiazole phosphate synthesis (id: THZPSN) and

5'-deoxyadenosine nuclosidase (id: 5DOAN) produce metabolites that

aren’t consumed. In order to satisfy the steady state assumption, those

blocked metabolites are accompanied by pseudo reactions that are created

to allow the metabolite’s leave the system (Orth and Palsson, 2012).

II. Essential Genes :- Essential genes and reactions that once deactivated

from the model would lead to a biomass flux rate of zero (meaning the death

of the organism), were left out of the  solution space (Joyce, 2008). Essential

genes within the selected GEM reconstruction solution space were predicted

both computationally through FBA and experimentally via the “Keio

collection mutants” (Baba et al., 2006) resource.
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a. Computationally: FBA

Every gene in the GEMs solution space would be knocked out one at

a time and simulated for growth via flux balance analysis. Genes

whose removal led to a growth rate of zero would be considered

essential and thus become candidates to be removed from the

solution space (Orth and Palsson, 2012).

b. Experimentally: Keio collection mutants resource

The Keio collection is a resource of experimental genomic data

obtained from duplicates of E. coli K-12 mutant strain (BW25113)

grown on synthetic and rich media and individually deleted of all

nonessential E.coli K-12 genes. The collection consists of 3985 Open

Reading Frame (ORF) single-gene deletions obtained from 4288

targeted genes (Baba et al., 2006).

The work done by Orth et al. (2011) indicated a high level of predictive

accuracy possible with the GEM reconstruction iJO1366. In their research,

computational knockout screens from GEM reconstruction iJO1366 were

compared to experimental essentiality data of the entire Keio Collection. They

discovered that most of the GEM predictions for growth on glucose minimal

media had a 91% match with the experimental data (Orth and Palsson, 2012).

Their (Orth et al. 2011) work identified 168 essential genes that matched with

experimental data. Those genes made up the final list of essential genes

utilised in this thesis. Examples of some of these essential genes required for

growth on glucose can be seen in table 14.

GLUCOSE MINIMAL MEDIA

thrB leuD murG lptF

thrC leuC murC lptG

ribF leuB coaE murE

dapB mraY panD murF

pdxA murD panC

Table 14: Genes that encode the enzymes that are responsible for introducing the compounds
that make up the Glucose minimal growth media.
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III. Orphan Reactions :- Orphan reactions with no gene reaction rule

associated with them (e.g., spontaneous reactions), were excluded from

consideration because they are biologically impossible to knockout. Within the

BiGG model database, the gene reaction rules for spontaneous reactions are

represented by the pseudogene “s0001”. A good portion of these types of

reactions take part in compound transportation via diffusion. Transport

reactions are important because they are responsible for moving compounds

from one compartment to another.

Examples of spontaneous transport reactions via diffusion.

● H2tpp: Hydrogen transport (periplasm).

● ETOHtrpp: Ethanol reversible transport (periplasm).

● MEOHtrpp: Methanol reversible transport (periplasm).

● ACALDtpp: Acetaldehyde reversible transport (periplasm).

● CO2tpp: CO2 transporter (periplasm).

● O2tpp: O2 transport (periplasm).

Pre-processing is necessary in order to detect and eliminate unwanted reactions

from the GEM reconstruction solution space, with the overall goal of reducing

computational time.
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4.3.2.3 GEM Parameter set-up

E.coli can use a number of carbon sources for growth, e.g., glucose, fructose,

glycerol, acetoacetate, melibiose, etc. The boundary reactions are responsible for

introducing growth supporting compounds into the metabolic network reconstruction.

A glucose aerobic minimum growth medium was used for the bacterial culture. The

composition of this medium is widely used experimentally. Table 15 lists the growth

supporting compounds that made up the medium.

Pseudoreactions Names

EX_cobalt2_e Co2+ exchange

EX_nh4_e Ammonia exchange

EX_ca2_e Calcium exchange

EX_cl_e Chloride exchange

EX_cu2 Cu2 + (Copper) exchange

EX_fe2_e Fe2+ (mitochondria) exchange

EX_fe3_e Fe3+ (Iron) exchange

EX_k_e K+ (Potassium) exchange

EX_mg2_e Magnesium exchange

EX_mn2_e Mn2+ (Manganese) exchange

EX_mobd_e Molybdate exchange

EX_na1_e Sodium exchange

EX_ni2_e Ni2+ (Nickel) exchange

EX_pi_e Phosphate exchange

EX_sel_e Selenate exchange

EX_slnt_e Selenite exchange

EX_so4_e Sulfate exchange

EX_tungs_e Tungstate exchange

EX_zn2_e Zinc exchange

EX_co2_e CO2 exchange

EX_h2o_e H2O exchange

EX_h_e H+ exchange

Table 15: External reactions introduce growth supporting compounds.
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Those compounds, as well as glucose as the carbon source, need to be introduced

to the genome scale model via exchange reactions. This is achieved by setting the

lower bounds of the exchange reactions with an allowed flux of ‘-1000

mmol/gDWh’ and the carbon source with a lower boundary of ‘-10 mmol/gDWh’. We

can also determine if the simulations would take place aerobically or anaerobically by

either activating or deactivating the oxygen bounds. Optimisation can be conducted

in different environmental conditions and on different carbon sources. When the

medium exchange reactions, the carbon source and oxygen intake have been

activated, the model is ready to be optimised.

4.4 GENETIC ALGORITHM: Strain Optimisation Loop

Figure 41: A detailed look at the workflow of Genetic algorithm and how Flux Balance Analysis is implemented to
evaluate the fitness of individuals in a population during the optimisation stage.

Optimisation Problem
Using Escherichia coli as the chassis, determine the best combination of genes (i.e.,

chromosome) for a given metabolic pathway, that will maximise the production of a specific

metabolite, while maintaining the growth of the organism.
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Optimisation Solution (Desired mutant strain)
The solution is a desired mutant strain i.e. a modified chromosome from an individual

within the population, that once translated by the organism, alters its metabolic pathway in

order to maximise the production of the desired metabolite at steady state.

The Evolutionary algorithm was written in python while the Flux Balance Analysis was

performed with the python version of the COBRA Toolbox; cobrapy (Ebrahim et al., 2013).

Only after the solution space is pre-processed and the GEM parameters set, can the strain

optimisation begin. GEM iJ01366 (Orth and Palsson, 2012) is the chassis from which all

solution-based modifications are tested on.

Optimisation Settings

● Population Size: 70

● Generations: 150

● Mutation Rate: 0.04

● Crossover Rate: 0.5

4.4.1 Genetic Algorithm Parameter Sensitivity Analysis

The quality of a solution is determined by the relationships between the different parameters

of Genetic Algorithm. Maintaining a balance in parameter values can improve the quality of

solutions obtained.

The important parameters used by Genetic Algorithm include:

● Generation Cycles

● Population Size

● Crossover Rate

● Mutation Rate

The generation cycles, crossover rate and population size were determined by Genetic

Algorithm optimisation experiments I conducted on a smaller chassis (i.e., e.coli_core

genome scale metabolic model). The ecoli_core is a reduced model based on the E.coli

metabolic reconstruction of iJO1366. It contains the central carbon pathways and other

immediate pathways to preserve consistency in terms of gene essentiality, product yields,

reaction flux and biomass (Ataman et al., 2017). It captures key properties of iJO1366 and

is frequently used to understand the metabolism of the organism as well as provide guidance
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for metabolic engineering purposes (Ataman et al., 2017). The mutation rate was

determined by commonly used formulas derived from multiple literature sources.

Figure 42: GA analysis with variable crossover rates and population size. Average fitness sensitivity analysis.

Genetic Algorithm parameters:

I. Generation Cycles: 150

The total number of cycles the Genetic Algorithm runs for before it terminates. The

number of generations depends on the problem type and its complexity. If the

termination of the Genetic Algorithm hinges on a specific criteria then the parameter

value is not specified.

Tests

The criteria used in this thesis to determine a termination point, was the generational

cycle where the average population fitness was equal to the best available

individual fitness. In order for GA to overcome any potential local optima

convergence, I allowed the algorithm cycle through a total of 150 generations. After

which, it terminates.
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II. Population Size: 70

The total number of allowed individuals in a population. This can also be defined as

the optimisation problem search space. If the size of the search space is too large,

the computational load becomes higher. Thus, the population size must be

reasonable.

Tests

I experimented with a range of values from 50 to 80 with an increment of 10. The

results concluded that the crossover rate affected the population size required to

overcome potential local optimas. Consequently, with a population size lower than

50, the GA could not locate a sufficient global optima under any crossover rates

experimented with. Generating clusters with fairly nuanced characteristics requires a

sufficient population size. Thus, even though a population of 50 (with a crossover

rate of 0.6) could have led to a much faster convergence point, a population size of

70 (with a crossover rate of 0.5) was selected instead.

III. Crossover Rate: 0.5

Figure 43: GA sensitivity analysis with crossover as 0.5

The number of times chromosomes exchange some parts of their genetic makeup in

a generation. Like mutation rate, this parameter is also a floating point number within

the range of ‘0’ and ‘1’. If the crossover rate is too low, the solution might take longer

to converge to a global optima. However, excessive crossover rates can reduce the
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quality of parents with confident fitness and lead to the production of worse

offsprings.

Tests

I experimented with a range of values from 0.3 to 0.6 with a steady increment of 0.1.

The results generated showed that a crossover rate that was less than 0.5 led to no

convergence regardless of the size of the population experimented with. Even though

a crossover rate of 0.6 resulted in a faster convergence point, a crossover rate of

0.5 was selected because it allowed for more individuals in the population.

IV. Mutation Rate: 0.04

The number of chromosomes to undergo mutation in a generation. This parameter is

usually a floating point number within the range of ‘0’ and ‘1’. Its purpose is to

prevent the Genetic Algorithm from prematurely converging towards a local optima.

However, if mutation occurs too frequently, desirable genes could get lost and

undercut any chance of reaching an optimal convergence. At that point, Genetic

Algorithm (GA) would effectively be a simple random search algorithm.

Related Work

The use of Meta-GAs to optimise parameters for simple GAs was first proposed by

Grefenstette in 1986 (Grefenstette, 1986). He concluded that mutation rates above

0.05 were generally detrimental to achieving optimal GA performance. He showed

that small population sizes were harmonious with high crossover rates and low

mutation rates. Schlierkamp-Voosen (Mühlenbein and Schlierkamp-Voosen, 1993)

arrived at a similar conclusion when he investigated the interactions between

mutation and crossover rates regarding binary functions. It showed that the

mutation rate generally increased with the size of the population and that the

mutation rate could be efficiently determined by the formula…

Mutation Rate = 1 / n (Mühlenbein and Schlierkamp-Voosen, 1993)

Where n is the size of the problem, or in the case of this thesis, the length of the

chromosome. The chromosome has a length of 25 genes and thus the Mutation rate

used in this thesis is

Mutation Rate = 0.04
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4.4.2 SUMMARY

Figure 44: GA analysis with variable crossover rates and population size. Best fitness sensitivity analysis

It is important to note that the GA convergence behaviour of the fittest individual in a

population exhibited fairly mild differences in their outcome irrespective of the population

size or crossover rate selected. Any significant differences in the convergence behaviour

was observed in the average population fitness as indicated in Figure 44.

Elitism: It should also be noted that these tests were also run utilising the Roulette

Wheel selection process as an alternative to Elitism. The results obtained showed no

major difference in convergence time. Crossover rate still had the largest impact

overall on the convergence behaviour.

The best population fitness identifies the behaviour of the elites in each generation while the

average population fitness describes the convergence behaviour of the population as a

whole. These tests revealed that the convergence behaviour of the elites in a population is
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not a good representation of the overall performance of the population. Identifying distinct

behavioural patterns between clusters of a generation, requires an active population and

thus, the average population fitness is a more accurate reflection of the type of activity

necessary for the validation phase.

4.4.3 GENETIC ALGORITHM IMPLEMENTATION

Below are the steps the protocol takes to implement the genetic algorithm (GA) as a

method to solve the given problem.

4.4.3.1 INITIAL POPULATION:

A fixed list of arrays of binary integer numbers is randomly generated. This list

makes up the initial chromosome state of individuals in the population. The

number of individuals in a population varies depending on the size of the solution

space. Below is the GA optimisation loop that follows after population initialisation.

4.4.3.2 GENETIC OPERATIONS:

The population initially undergoes two genetic operations. Crossover and Mutation.

I. Crossover (Uniform Crossover)

Crossover is one way to stochastically generate new solutions from a pre-existing

population. The goal here is to create new individuals by crossing over binary

information from two parents to create an offspring. The offspring has transcriptional

information from both its parents and adds to the total number of individuals that

make up the population. The amount of genetic information donated by each parent

to their offspring is determined by a crossover rate. This algorithm uses the uniform

crossover technique where for every gene in the chromosome, an offspring has a

50% chance the gene is inherited either from parent one or parent two.

II. Mutation

After the crossover operation, the number of individuals in the population increases.

To prevent duplicates and guarantee that individuals do not have identical binary

chromosomes, a small chance of mutation is allowed. The binary chromosomes, of

every individual from the population, is scanned. Each digit is given an opportunity to

flip its value to its opposite (i.e 1 or 0). Mutation is also assigned a fixed probability

rate. Mutation is vital in ensuring genetic diversity within a population. By introducing

stochasticity, mutation operation aids in overcoming local optimums.

132



4.4.3.3 POPULATION EVALUATION:

Each individual has its transcriptional information read and fitness evaluation

examined.

I. Reaction Identification Process

The reaction identification protocol (RIP) uses the binary chromosome unique to

every individual to determine the state (i.e activated or deactivated) of each gene

present in the solution space. RIP then uses the transcriptional information

present in the GEM to identify the list of activated reactions and alter the metabolic

networks structure accordingly.

II. Flux Balance Analysis

Reactions that are not in the list are deactivated by setting their lower and upper

bounds to zero. This prevents those reactions from carrying any flux during

simulation. Flux Balance Analysis is then run on the GEM with the biomass as the

objective function. The flux of the desired product and the biomass objective

flux make up the result needed to calculate the fitness of the individual. The

fitness is calculated using the Biomass Product equation (Patil et al., 2005) and

stored for the next step.

III. Fitness Evaluation

The calculated fitness score for each individual is stored as a list. The population

undergoes a fitness evaluation and ranks each individual by their fitness score in

descending order. If there are more individuals in the list than the initial population

count, the number of individuals are reduced to reflect the fixed number set in the

original population count. After the fitness evaluation, only the best strains are kept.

4.4.3.4 SURVIVAL:

New Population

Survival is the final operation and it ensures that only the strong survive by

eliminating individuals with the lowest fitness scores from the population. The

crossover operation creates additional individuals via offsprings. The point of this

operation is to return the total number of individuals in the population back to its

original count by killing off solutions that do not meet the quota until the initial

population count is reached.
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4.4.3.5 NEW GENERATION:

If the predetermined number of generations hasn't been exhausted, the new

population loops back to continue the optimisation process all over again.

4.4.4 Output Results

Figure 45: Input requirements and output results.

4.4.4.1 Requirements and Results

I. Input Requirements: They are the independent items needed for the

implementation to commence.

● A genome scale metabolic model chassis on which potential solutions

can be implemented and evaluated on.

● Metabolic Genes that make up the allowable solution space. This

could be the entire GEM or a subset of it.

● Genome scale metabolic reconstruction set up variables, e.g., Carbon

source used for feeding, Minimum growth medium composition (i.e.,

External Reactions in GEMS) and aerobic/anaerobic respiration.

II. Optimisation: The chassis then undergoes optimisation in search for a
solution to a desired phenotypic behaviour. The genetic algorithm will iterate
until the total preset number of generations is exhausted. This produces
a lot of data that is compiled and presented as an Output Result.
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III. Output Results: The expected output consists of...

● A list of optimised populations with the binary chromosomes of their

individuals as possible solutions.

● A Fitness Graph generated from the best individual in a population and

the average fitness of all individuals that make up the population.

● Radar Chart that indicates the genetic expression percentage of all

models in a cluster.

● Genes List of identified genetic modification solutions that contribute

the most to the production of a desired metabolic compound.

4.4.4.2 Fitness Graph
In every generation, the individual with the best fitness has its score saved to

represent that best that generation had to offer. Also, the average fitness score from

all individuals is calculated and saved as well. The population average fitness curve

tends to trail behind the individual fitness curve. This is to be expected because the

average fitness score represents a population based convergence towards an

optimal peak. It indicates how similar individual chromosomes in the population are

to the best performing individual. The shape of the curve usually mimics that of a

typical bacterial growth curve without the death phase. A bacterial growth curve

first has a lag phase, followed by a log phase then a stationary phase before finally

entering a death phase (which is absent from the fitness curve). Both the

optimisation fitness curve and bacterial growth curve might have similar phases to

them, but they do so for completely different reasons, as indicated in table 16.

Microbial Growth Curve vs Fitness Curve
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Phase Bacterial Growth Curve Fitness Curve

Lag Phase

This is the resting phase where
bacteria prepare metabolically to take
advantage of the nutrients surrounding
them. In this phase, they only increase
in size and not in numbers.

In the first phase, population
scale binary chromosomes are
randomly initialised. Gene
allocation is noisy, thus most
individuals have incomplete
pathways with almost no biomass
production and very poor fitness
scores.

Log Phase

In this phase, Bacteria rapidly divide
until either the nutrients are exhausted
or waste products alter the environment
and become toxic to them.

After a few generations of
crossovers and mutations, the
population becomes metabolically
active as individuals converge
towards an optimal peak.

Stationary Phase
At this phase after nutrients have been
exhausted the bacteria becomes
dormant and stops growing.

In this final stage, after an optimal
peak is discovered and the
average population fitness score
matches that of the best
individual fitness score, the graph
flat lines at its optimal peak.

Death Phase

In this final stage without external
Intervention the accumulation of waste
overtime poisons the environment until
it becomes toxic and the bacteria
begins to die.

Table 16: Similarities between a bacterial growth curve and an optimisation fitness curve.

SUMMARY

The output at the end of the implementation run, is a list of optimised populations, each with

"50" individuals represented by the state of their binary chromosomes. The total number of

individuals in the population grows during crossover operation but is however, brought back

down to its default amount during the survival operation. The number of total populations

available is dependent on the number of generations the algorithm ran for. Each consecutive

population is more optimised than its predecessor. An enormous amount of data is

generated at the end of this implementation. Understanding that data required a statistical

approach. The next chapter discusses the techniques used in verifying and understanding

the data generated.
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5 Testing and Validation.
This chapter focuses on designing a use case to properly test and validate the systems

created.

5.1 Model Validation.

Am I building the right product? The essence of this is to verify, as expressed in the

requirements,  if the software fulfils its goals and needs when placed in its proper

environment. Does the methodology answer the thesis question and goals. As a reminder,

the question and goals are as follows.

i. Question: Can computational large-scale genome metabolic models of naturally

evolving strain variants, facilitate the rational design of synthetic biological systems.

ii. Goal: The goal is to construct a “design driven methodology” to generate and

optimise genome-scale metabolic models of naturally evolving strain variants in

different nutritional environments.

The ‘research question’ will be answered at the end of this chapter. Evaluating the

‘research goal’ required I separate it into two clear sections.

i. Reaction Identification Validation.

ii. Validation of Optimisation technique.

5.1.1 Reaction Identification Validation.

The purpose of this validation process is to determine how accurate the Reaction

Identification Process (RIP) is at selecting the required metabolic reactions from a given

list of metabolic genes. The Reaction Identification Process (RIP) in tandem with the GPR

Logic Matrix, can accurately determine, within the boundaries of the data present in the

database, what metabolic reactions would be selected, given a set of E.coli specific

metabolic genes.

In order to test the validity of the RIP, I first selected a metabolic pathway. I decided to

explore a pathway that is important and well defined in its operation and reaction

composition. I used the Krebs Cycle as a use case. All the genes, reactions and

metabolites present in my E.Coli specific database follow the BiGG Database naming

conventions.
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USE CASE: Krebs Cycle

27 metabolic genes that encode the various enzymes responsible for catalysing 16

chemical reactions that occur in the Kreb Cycle. The table 17 below are BiGG

representations of those reactions.

# R_id R_Name R_Equation Genes

1 FUM Fumarase fum_c + h2o_c ⇌ mal__L_c fumA,
fumB,
fumC

2 ME1 Malic enzyme (NAD) mal__L_c + nad_c → co2_c + nadh_c +
pyr_c

maeA

3 MDH Malate dehydrogenase mal__L_c + nad_c ⇌ h_c + nadh_c + oaa_c mdh

4 MDH2 Malate dehydrogenase
(UBIQUINONE 8 as
acceptor)

mal__L_c + q8_c → oaa_c + q8h2_c
mqo

5 MDH3 Malate dehydrogenase
(MENAQUINONE 8 as
acceptor)

mal__L_c + mqn8_c → mql8_c + oaa_c

6 CS Citrate synthase accoa_c + h2o_c + oaa_c → cit_c + coa_c +
h_c

gltA

7 CITL Citrate lyase cit_c → ac_c + oaa_c citDEF
X

8 ACONTa Aconitase (half-reaction
A, Citrate hydro-lyase)

cit_c ⇌ acon_C_c + h2o_c acnA,
acnB

9 ACONTb Aconitase (half-reaction
B, Isocitrate hydro-lyase)

acon_C_c + h2o_c ⇌ icit_c

10 ICDHyr Isocitrate
dehydrogenase (NADP)

icit_c + nadp_c ⇌ akg_c + co2_c + nadph_c icd

11 AKGDH 2-Oxoglutarate
dehydrogenase

akg_c + coa_c + nad_c → co2_c + nadh_c +
succoa_c

lpd &
sucAB

12 SUCOAS Succinyl-CoA
synthetase
(ADP-forming)

atp_c + coa_c + succ_c ⇌ adp_c + pi_c +
succoa_c

sucCD

13 SUCDi Succinate
dehydrogenase
(irreversible)

q8_c + succ_c → fum_c + q8h2_c
sdhAB

CD

14 SUCD1 Succinate
dehydrogenase

fad_c + succ_c ⇌ fadh2_c + fum_c

15 FRD2
Fumarate reductase

fum_c + mql8_c → mqn8_c + succ_c
frdABC

D16 FRD3 2dmmql8_c + fum_c → 2dmmq8_c + succ_c

Table 17: A Table of the genes and reactions that make up the Kreb Cycle pathway. Both Reaction name and id
were retrieved from BiGG Models
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Krebs cycle, also known as the TriCarboxylic Acid cycle, is a series of chemical reactions

used to oxidise acetyl CoA (produced from the breakdown of carbohydrates, fats and

proteins), into Carbon Dioxide (CO2) and Water (H2O). Its purpose is to release stored

chemical energy in the form of adenosine triphosphate (ATP) (Aryal, 2018). I used the

EcoCyc database to identify the enzymes responsible for the reactions in the Krebs Cycle,

and then cross referenced those reactions to find their counterparts in the BiGG database.

i. BiGG Database: BiGG is a Biochemically, Genetically and Genomically structured

database of genome-scale metabolic network reconstructions (King et al., 2016).

ii. EcoCyc Database: EcoCyc is a scientific database for the bacterium Escherichia coli

K-12 MG1655 (Karp et al., 1996).

Test

Given a list of 27 E.coli specific metabolic genes, can the Reaction Identification

Process (RIP) decode and select all 16 metabolic reactions that would be activated if

those genes were available. The reactions to identify and the genes to be decoded are

presented in table 17.

Results

With the 27 metabolic genes, RIP ran all possible genetic combinations to determine what

reactions they encoded. RIP was able to not only accurately select all 16 chemical

reactions, but identified an additional 8 chemical reactions.

FUM ME1 MDH MDH2 MDH3

CS CITL ACONT ACONTa ACONTb

ICDHyr AKGDH SUCOAS SUCDi SUCD1

FRD2 FRD3 FRD7 NMNHYD SUCD4

GLCOAS NICRNS DMALRED DTARTD MICITDr

Table 18: A Table of the reactions that RIP decoded from the 27 metabolic genes given as its input.

These additional reactions were picked up by RIP because the structured knowledge base it

searches through holds metabolic information for multiple strains of E.coli. This means that

both reactions that are from different pathways, and reactions that are unique to specific

E.coli strains, show up during the search so long as their genetic composition is met. The

combination of a species level knowledge base and a reaction identification protocol, can
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lead to a more diverse selection of parts (i.e reactions and metabolites), when expanding the

solution space from a set of metabolic genes. Below are the 8 additional chemical reactions

selected with the subsystems they belong to.

Additional Reactions
● FRD7: (Oxidative Phosphorylation)

● SUCD4: (Oxidative Phosphorylation)

● GLCOAS:  (Lysine Metabolism)

● DTARTD: (Alternate Carbon Metabolism)

● MICITDr:  (Alternate Carbon Metabolism)

● NMNHYD: (Not Available)

● NICRNS: (NAD Metabolism)

● DMALRED: (Not Available)

5.1.2 Validation of Optimisation Technique.

The simulation leads to the identification of potential gene deletions or expressions that

affect the production flux or the biomass growth rate of the organism under different

substrate levels. After candidate genes / reactions have been predicted, their validity needs

to be strengthened by cross referencing with data from the corresponding culture

experiments from literature.

Gene Manipulation Analysis.
A proof of validity of the optimisation system is that it successfully predicts genes that

influence the production of a given substrate. The steps below elaborate the process

employed.

i. Identify the main pathway responsible for the production of the desired substrate as

well as any other secondary pathway that directly or indirectly affects (e.g via

metabolite dependency) the productivity of the main pathway.

ii. Identify two sets of genes.

- Pathway Genes: The genes that encode the main and secondary pathways

selected.

- Influential Genes: Genes identified from the literature that exhibit

considerable sensitivity to the productivity of the selected pathways.

These genes are referred to as “Influential genes” due to their ability to

significantly impact the production of the desired substrate.
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Influential genes used in this thesis were identified from a 2005 publication by

Guillermo Gosset where he targeted the phosphotransferase system (PTS)

for modification with the purpose of improving strain productivity (Gosset,

2005). PTS influential genes are presented in more detail in the following

section “5.2.1 USE CASE: Phosphoenol pyruvate: sugar

phosphotransferase system (PTS)”.

The reactions encoded from both the Pathway and Influential genes make up the

solution space. By limiting our focus to only pathway genes and influential genes,

we can keep the size of the solution space as small as possible and speed up

optimisation runtime.

iii. At the beginning of the optimisation phase, all genes in the solution space will be

switched on, giving us a base phenotypic behaviour that acts as the default reference

point.

iv. The test is to validate if the system would be able to optimise the base model

phenotypic behaviour by either introducing or neglecting the corresponding essential

or detrimental genes respectively.

v. A successful run should generate results that would exhibit a phenotypic behaviour

better than those observed in the base model.

The information gotten from publications regarding genetic targets that improve production

yield was utilised to design a “Use Case”.

5.2 Designing a use case.
A use case includes a clear description of what the system does in response to each user

action. It represents how a system interacts with its environment by illustrating the activities

that are performed by the users and the system’s responses (Liu, 2016). I went to several

publications in search of the right usage requirements.

This requires replicating the composition of every component of the experiment. Examples of

such components are:

i. Organism condition: The metabolic topology of the organism i.e. genes, reactions,

metabolites and biomass must be replicated.

ii. Medium condition: The composition of the synthetic medium used for the

pre-culture of the organism must be the same.

iii. Culture conditions: Aerobic or Anaerobic conditions.

iv. Supply conditions: Type of Carbon sources used during experiments.
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5.2.1 USE CASE: Metabolic Pathway of Phosphoenol pyruvate: sugar

phosphotransferase system (PTS).

Figure 46: Central pathways related to PTS glucose transport and metabolism generated from BiGG using Escher
pathway visualisation tool (King et al., 2015).

In a 2005 publication by Guillermo Gosset, it was shown that the properties of the

phosphoenolpyruvate: sugar phosphotransferase system; PTS for short, imposed metabolic

and regulatory constraints that could hinder strain productivity. As a result, PTS was targeted

for modification with the purpose of improving strain productivity as well as strategies to

overcome characteristics that limit strain productivity (Gosset, 2005).

5.2.2 PTS Transportation and Phosphorylation Systems

In E. coli, the PTS is involved in phosphoenolpyruvate-dependent sugar transport. It is a

complex system deeply integrated into the cell's physiology. PTS activity has an important
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impact on carbon flux distribution in the phosphoenolpyruvate and pyruvate nodes (Gosset,

2005).

It has been determined that carbon flux partitioning at the PEP node is the major

determinant of yield for aromatic compounds synthesized from glucose in E. coli.

Stoichiometric analyses of the metabolic network involved in the synthesis of aromatics

indicates that the maximum theoretical molar yield from glucose could double in a

strain that transports glucose without coupling this process to PEP utilization

(Gosset, 2005).

5.2.2.1 Reducing PEP Utilisation

PEP is a link between the EMP glycolytic pathway and PTS, together forming a

phosphorylation circuit. It is a precursor in several biosynthetic pathways and also

participates directly in energy-generating reactions such as substrate-level

phosphorylation of ADP (PYK:Pyruvate Kinase) or indirectly as a precursor of

acetyl-CoA (via PYK, PYRt2m, PDHm). When E. coli grows in a minimal medium

containing glucose as the carbon source PEP (Phosphoenol pyruvate) consumption

varies between reactions (Gosset, 2005).

i. PTS consumes 50% of available PEP

ii. Reactions catalysed by PEP carboxylase (PPC, PPCK): 16%

iii. Pyruvate kinases (PYK): 15%

iv. UDP-N-acetylglucosamine enolpyruvyl transferase (UAGCVT): 16%

v. 3-deoxy-D-arabino-heptulosonate 7-phosphate synthase (DDPA): 3%.

5.2.2.2 What makes up the PTS?

PTS is associated with the phosphorylation and transportation of several sugars.

PTS is encoded by genes ptsHI.

a. Phosphorylation through PEP : This enzyme complex catalyses a

PEP-dependent phosphorylation of glucose.

● Enzyme I (EI) : Soluble and non sugar specific protein components.

● HPr : Phosphohistidine carrier protein.
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b. Transport : There are 21 different identified Enzymes II complexes encoded

in the E. coli chromosome, that are involved in the transport of about 20

different carbohydrates.

The Enzyme II complex that transports glucose is the IIGlc complex.

● IIGlc complex = IIAGlc (encoded in ‘crr’ operon) + IICBGlc

(encoded by gene ‘ptsG’)

c. In addition to transporting mannose, the IIMan complex can also transport

with similar efficiency glucose, fructose, Nacetylglucosamine and

glucosamine.

● IIMan complex = IIABMan + IICDMan (encoded by ‘manXYZ’

operon)

5.2.3 Bypassing PTS: Alternate Glucose Transportation and

Phosphorylation Systems.

Glucose can be transported into the cytoplasm by systems that are normally involved in

galactose internalisation. The genes that are responsible for encoding the transporters and

galactose metabolism enzymes, are expressed by the presence of galactose. However,

analysis of strains growing in glucose-limited conditions revealed that induction of these

genes can also be caused by the intracellular synthesis of galactose that functions as an

auto-inducer of the system (Gosset, 2005).

I. Proton Symporter Transport System

Faced with glucose limitations, E.coli induces a low affinity ‘galactose:H+ symporter’

encoded by gene ‘galp’.

II. MGL Transport System

The  MGL system is involved in both galactose and glucose internalisation through a

periplasmic binding protein, encoded by genes ‘mglABC’.

III. Phosphorylation through ATP

Glucose transported via the ‘proton symporter transport system’ or the ‘MGL

transport system’, must first be phosphorylated to enter the glycolytic pathway. This is

achieved by the glucokinase enzyme that catalyses an ATP-dependant

phosphorylation of glucose. This enzyme is encoded by the gene ‘glk’.
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● Glucose concentration levels.

The ATP- dependent phosphorylation of glucose becomes essential during

low glucose concentration levels. However, during high glucose concentration

levels, PTS is the most efficient system for transporting and phosphorylating

glucose into the cytoplasm. As a consequence of this, mutant strains devoid of

PTS and the glucokinase enzyme, during conditions of glucose limitation, are

severely diminished in their ability to grow. Another way of countering low levels of

glucose concentration, is by coupling the MGL transportation system (mglABC)

with the outer membrane glycoporin transportation system encoded by gene

‘lamB’. This establishes a high-affinity glucose transport system (Gosset,

2005).

5.2.4 Summary

The genes in table 19 below are influential genes that are affected (in E. coli) in the

presence of severe glucose limitations.

These were selected from two main pathways.

i. Phosphotransferase System (PTS+): Important for the transport and

phosphorylation of about 20 different carbohydrates through the utilisation of

Phosphoenol pyruvate (PEP). PTS consumes the most amount of PEP available in

the system. In the presence of severe glucose limitations, strains that keep the PTS

activated exhibit low productivity due to the low concentration of PEP that would

be available.

ii. Alternative Glucose Transportation and Phosphorylation Systems (GLC+): In

the absence of PTS, alternative means that do not depend on PEP for the

transportation and phosphorylation of glucose, need to be activated to compensate.

Strains that have alternative phosphorylation systems activated during severe

glucose limitations, exhibit higher productivity compared to their PTS activated

counterparts.
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Influential Genes

GENES SUMMARY

PTS +

ptsHI +
manXYZ

● PTS participates in the transport and phosphorylation of about 20
different carbohydrates.

● Chemical Transport Reactions: GLCptspp (glucose specific
transportation), ACMANAptspp, FRUpts2pp, GAMptspp,
MANptspp.

ptsHI +
ptsG-crr

● Chemical Transport Reactions: GLCptspp (glucose specific
transportation), ACGAptspp.

GLC +

lamB

● This enzyme diffuses several carbohydrates including maltose,
maltodextrins and glucose.

● Under severe glucose limitations, LamB contributes about 70% of
the total glucose import capacity of the cell.

● Chemical Reactions: 14GLUCANtexi, GLCtex, MALTHtexi,
MALTPtexi, MALTTRtexi, MALTTTRtexi, MALTtexi

galP

● Galp constitutes an essential membrane protein belonging to the
Major Facilitator Superfamily (MFS) of the electrochemical
potential-driven class of transporters.

● Chemical Reactions: GALt2pp and GLCt2pp

mglABC

The MGL System belongs to the ATP-Binding Cassette (ABC)
superfamily of the primary active class of transporters (Gosset, 2005).
The system is characterised by...

● ATP-binding protein.
● A  galactose and glucose periplasmic binding protein.
● A membrane transporter protein.

● Chemical Reactions: GALabcpp and GLCabcpp

glk

● The enzyme glucokinase catalyzes the ATP-dependent
phosphorylation of glucose in the cytoplasm.

● Chemical Reaction: HEX1

lamB +
mglABC

● High-affinity glucose transport system induced when glucose
concentration is very low (Gosset, 2005).

Table 19: A list of influential genes and their purpose (Gosset, 2005).
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5.2.5 Strains and their Effects on PEP Utilisation
Several research groups have explored strategies for developing E. coli strains that can

uptake glucose without coupling this process to PEP-dependent phosphorylation. The

common aromatic pathway known as the shikimate pathway is a source of commercial

compounds such as phenylalanine, aromatic amino acids tryptophan, and tyrosine.

Guillermo Gosset determined that flux distribution at the PEP node is the major determinant

factor for the synthesis of commercial shikimate compounds from glucose in E. coli (Gosset,

2005).

i. PTS- GLC- Strains: Inactivation of the ptsHI-crr operon is the most common approach

for generating PTS- strains. Strains with this genetic modification lack the general PTS

proteins involved in the phosphotransfer relay to any of the PTS complexes. Therefore

the resulting PTS- strains will exhibit a very limited capacity to transport and

phosphorylate glucose (PTS-Glc- phenotype), supported mainly by the GalP, Mgl and

glucokinase systems (glk). The severely reduced capacity to transport glucose would

be a serious drawback, rendering a PTS- Glc- strain unsuitable for production

purposes as it would display very low specific growth rate and productivity.

ii. PTS- GLC+ Strains: E. coli strains lacking a functional PTS (PTS-) but capable of

internalising glucose at a rate similar to that of a PTS+ strain. Characterisation of these

mutants has revealed that glucose is transported and phosphorylated by an alternative

transport system: galactose permease (GalP) and glucokinase (Glk), that uses ATP as

phosphate donor instead of PEP. These studies showed that the yield from glucose in

the synthesis of DAHP and phenylalanine increased by 65% and 57%, respectively,

when compared to isogenic PTS+ strains (Gosset, 2005). Thus, this renders PTS-

GLC+ strains viable for production purposes.

5.2.6 Strain Validation
Validating these strains required that I verified their phenotypic behaviours as indicated by

the publication (Gosset, 2005). This meant proving that there is a significant correlation

between:

i. The genes that affect PEP yield,

ii. Level of glucose concentration in the system,

iii. Biomass growth flux,

iv. The reactions that are located in the shikimate pathway.

v. PEP production reactions.
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Utilising the GPR Logic matrix, I was able to determine what reactions were encoded from

the list of influential genes. Those reactions as well as other pathways that are affected by

the influential genes ended up populating the solution space during optimisation. As a

reminder, the Logic Table is an automatically generated gene-reaction table that indicates

the logical relationships between the cumulative genes that are present in several E. coli

strains and the reactions they encode.

The data in the table below was generated by running Flux Balance Analysis on the genome

scale metabolic model of Escherichia coli K-12 MG1655 I.e. IJO1366. The flux bounds of

reactions that were deactivated as a result of their genes absence were set to zero before

FBA commenced. Also during FBA, both the flux and percentage activity on the reactions

that are producing and consuming PEP are stored and displayed in table 20 below.

PEP availability table for the production.

Strains Biomass
(1/h)

Product_Reaction
(PEP)

Flux
(mmol/gdcw)

Production
(%)

Reactions Consumption
(%)

PTS+
GLC+ 0.1020230 GLCpts - 0.084847376 100

DDPA 45

PSCVT 45

PTS+
GLC- 1.3467e-1 ENO 3.1064991e-16 100 PYK 98

PTS-
GLC+ 0.1020230 PPS 0.08484737699 100

DDPA 45

PSCVT 45

PTS-
GLC- -5.2417e-1

PYK -1.9971109e-16 98

ENO 100DDPA -2.3112789e-18 1

PSCVT -2.3112789e-18 1

Table 20: Model performance through gene availability. Red highlights undesirable flux values and green
highlights favourable flux values.

From the results above, strains that are lacking a functional PTS i.e. (PTS- GLC+) are still

capable of internalizing glucose at a similar rate comparable to that of PTS+ strains.  PTS-

strains are favourable due to their capacity to grow rapidly using glucose as the sole carbon

source. They achieve this by using ATP as a phosphate donor in replace of PEP. This in turn

directs the flow of carbon source to the Shikimate pathway and produces similar yield.
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5.2.7 IMPLEMENTATION

Introduction

i. Optimisation Run

ii. Hamming Distance Between Models

iii. Model Population Cluster

iv. Data Frame

5.2.7.1 Optimisation Run

The genetic optimisation algorithm is left to run for a ‘G’ number of generations,

after which Figure 47 is generated once the algorithm completes its run. During the

optimisation run, the algorithm keeps track of a number of data points. Such as:

1. The fitness of the best performing model in each generation.

2. The fitness population average of each generation.

Each Generation holds an ‘N’ number of models that all together make up a

population. A model consists of a fitness score and a binary chromosome that

regulates its metabolic topology. Once determined, the number of models in any

given population remains fixed at the end of every generation. The crossover

operation stochastically generates new solutions. An offspring is generated

from two parent models. This naturally leads to an increase in population size.

However the overall population is brought back down to the default ‘N’ number of

models during the survival operation. Thus, the total number of models available

after a successful op[timisation run is G X N.

Figure 47: Average and Best fitness through 150 generations.
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5.2.7.2 Hamming Distance and Multidimensional Scaling Between Models.

The Hamming Distance between two binary vectors is the number of points both

vectors differ. It is calculated by first identifying the number of bits that differ between

both vectors and then summing the number of times it occurs. The example below is

the pairwise hamming distance matrix of generation 149. Here, the chromosome

of each individual in the population, (i.e., M0, M1, M2, etc) is used to calculate the

distance matrix for that generation. If...

M0 = [1, 1, 1, 0, 0, 1, 1, 1, 1, 1, 1, 1, 0, 1, 0, 0, 1, 1, 1, 0, 1, 1, 1, 1, 1]

M1 = [1, 0, 0, 0, 0, 0, 1, 1, 1, 1, 1, 0, 1, 0, 0, 1, 0, 1, 0, 0, 1, 1, 0, 1, 1]

The Hamming distance between individual M0 and M1 is 8 as indicated in the matrix

below.

I. Hamming Distance

M0 M1 M2 M3 ... M69*

M0 0 10 9 4 ... 15

M1 10 0 7 12 ... 15

M2 9 7 0 7 ... 14

M3 4 12 7 0 ... 13

... ... ... ... ... 0 ...

M69* 15 15 14 13 ... 0

Table 21: A table from a snippet of the hamming distances between models in a single generation, i.e.,

generation 150.

Utilising a Multidimensional Scaling (MDS) algorithm in Python, the hamming

distance matrix was converted into a 2 dimensional representation which were

then used as input for a scatter plot.
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II. Multidimensional Scaling

Models Attribute 1 Attribute 2

M0 7.00244 3.47995

M1 7.06271 0.12822

M2 4.64418 0.96467

M3 4.37612 3.15425

M4 2.01508 7.00441

M5 9.14483 1.38482

... ... ...

M69* -5.94072 -7.24882

Table 22: A table with X and Y coordinates generated via MDS for generation 150

5.2.7.3 Model Population Cluster

With the Hamming distance, models are then grouped together via K-Means to form

several clusters. The number of clusters in a generation isn't fixed but rather

determined by a calculated silhouette value. A range of predefined clusters (i.e., 2,

3, 4, 5, 6 and 7), are tested for each generation's data points. The cluster with the

highest silhouette score is selected as that generation's cluster parameter. Table 23

shows the result of the silhouette evaluation for generations in the genetic algorithm

optimisation run.

I. Silhouette Evaluation.

Generations Clusters Silhouette Scores

GEN_1 7 0.39932607346367505

GEN_2 3 0.3943319225662704

GEN_3 3 0.3845260960601286

GEN_4 7 0.4153341549787665

GEN_5 3 0.38848468731559505

GEN_6 4 0.3748753178367016

... ... ...

GEN_150 4 0.4041225688921731

Table 23: The calculated best silhouette value for generations in a GA run.
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Each cluster is defined by its unique centroid and aims to encapsulate a phenotypic

behaviour that is common to its members. Individuals are assigned clusters based

on their distance relative to the cluster’s centroid. However, a data point can

sometimes be within the required distance to more than one cluster, giving the

impression of an overlap. In those uncommon situations, the data point is still

assigned to the closest cluster and not to multiple.

Figure 48: A graph indicating the number of model clusters generated in a generation using the

Hamming Distance between models.

Only one of the 3 clusters will be used to represent the best group of individuals in

that generation. The best cluster of individuals in a generation is determined by

summing up the fitness scores of all members of that cluster. In the example

below, cluster 3 was selected to represent generation 150.
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II. DATA FRAME: Cluster Data for Generation 150.

GENERATION 150: CLUSTER_1 (15 Models) DENIED CLUSTER

Model ptsh ptsi crr manx many manz ... eno Biomass Product Fitness

M4 0 0 1 0 1 0 ... 1 0.0643077 3.895223 0.25049018

M11 0 0 1 0 0 0 ... 1 0.0643070 3.895223 0.25049018

M15 0 0 1 0 0 1 ... 1 0.0643070 3.895223 0.25049018

... ... ... ... ... ... ... ... ... ... ... ...

M59 1 0 1 1 1 0 ... 1 0.0643070 3.895223 0.25049018

AGP 53.3 13 93 13.3 46.67 26.6 ... 100 TOTAL FITNESS: 3.75735271

GENERATION 150: CLUSTER_2 (14 Models) DENIED CLUSTER

M6 1 1 0 1 1 1 ... 1 0.0643070 3.895223 0.25049018

M10 1 1 0 0 0 1 ... 1 0.0643070 3.895223 0.25049018

M13 1 1 0 0 1 0 ... 1 0.0643070 3.895223 0.25049018

... ... ... ... ... ... ... ... ... ... ... ...

M62 0 1 0 1 0 0 ... 1 0.0643070 3.895223 0.25049018

AGP 78.5 92 0 50 42.86 42.8 ... 100 TOTAL FITNESS: 3.50686253

GENERATION 150: CLUSTER_3 (19 Models) ACCEPTED CLUSTER

M3 1 0 0 0 0 1 ... 1 0.0643070 3.895223 0.25049018

M5 1 0 0 1 1 0 ... 1 0.0643070 3.895223 0.25049018

M7 1 0 1 1 0 0 ... 1 0.0643070 3.895223 0.25049018

... ... ... ... ... ... ... ... ... ... ... ...

M61 1 0 0 1 1 0 ... 1 0.0643070 3.895223 0.25049018

AGP 89.4 0 10 57 47.37 36.8 ... 100 TOTAL FITNESS: 4.75931343

GENERATION 150: CLUSTER_4 (17 Models) DENIED CLUSTER

M0 0 1 1 0 0 1 ... 1 0.0643070 3.895223 0.25049018

M1 0 1 0 0 1 0 ... 1 0.0643070 3.895223 0.25049018

M2 1 1 1 0 1 1 ... 1 0.0643070 3.895223 0.25049018

... ... ... ... ... ... ... ... ... ... ... ...

M64 1 1 1 0 0 1 ... 1 0.0643070 3.895223 0.25049018

AGP 58.8 100 94 11.7 64.71 41.1 ... 100 TOTAL FITNESS: 4.25833307

Table 24: Data Frame: Generation 150
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Table 24 presents specific data retrieved from every individual that makes up the

cluster. i.e...

i. The Binary Chromosome: Determines what genes are activated for the

individual.

ii. Biomass Reaction Flux: The rate at which metabolic compounds are

converted into biomass constituents such as proteins, lipids and nucleic

acids. In other words, the growth rate of the individual.

iii. Product Reaction Flux: The rate of production of the desired product (i.e.,

pep) represented by the flux of the reaction.

iv. The Fitness Function BP: Biomass Reaction Flux x Product Reaction Flux.

The Activated Gene Percentage (AGP%): The portion of individuals in the cluster

that have the specific gene activated. The adoption percentage for the complete list

of genes acts as a sort of fingerprint for the cluster.

Summary

Every generation has a population of individuals with unique chromosomes that determine

its genetic makeup and in turn, its phenotypic behaviour. Individuals that have similar genetic

patterns are clustered together. The genetic homogeneity of a cluster is expressed via the

“Activated Gene Percentage (AGP)” that can be visualised as a fingerprint unique to that

cluster. The best performing cluster is identified and its AGP is used to represent the genetic

expression of the elites of that generation. The final result will be a table of AGPs each

representing the genetic expression of the best that generation had to offer.

5.2.8 RESULTS

PTS GLC

GENERATIONS ptsH ptsI crr manX manY lamB galp glf glk ... eno

Generation_1 63.64 36.36 54.55 81.82 72.73 63.6 72.7 36.3 36.3 ... 45.45

Generation_2 54.17 58.33 33.33 79.17 50 45.8 41.6 54.1 70.8 ... 58.33

Generation_3 62.5 25 33.33 79.17 79.17 79.1 62.5 54.1 29.1 ... 37.5

Generation_4 40 40 20 70 90 80 30 60 40 ... 80

Generation_5 38.1 23.81 28.57 76.19 71.43 100 57.1 80.9 42.8 ... 47.62

... ... ... ... ... ... ... ... ... ... ... ...

Generation_150 89.47 0 10.53 57.89 47.37 100 0 78.9 100 ... 100

Table 25: Generations are represented by the genetic frequency of their best cluster.
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Every generation in table 25 is assigned a set of values that represents the activated gene

percentage of its best cluster. The cluster represents a snapshot of the best set of genetic

solutions in each generation. The optimisation algorithm ran for 150 consecutive

generations. Each generation represents a row in table 25. As an example, it can be

observed that in “Generation 150”, 4.17% of the models that made up the selected cluster

expressed genes ‘crr’. On the other hand, gene ‘lamB’ has a ‘100%’ expression frequency,

indicating its importance towards maximising pep production.

Furthermore, the results observed that certain genes had a reduced expression percentage

while others had an increased expression percentage the closer a generation was to the end

of the optimisation run. Table 25 sheds some insights into the behaviour of each gene during

the optimisation process. Due to the nature of genetic optimisation, early generations exhibit

random genetic expressions. Eventually generations converge towards an optimal peak and

slowly reveal evolutionary patterns. As indicated in table 25 , the higher the generation

number is (i.e the closer a generation is to the end of the optimisation run), the more

optimised the population becomes at producing the desired PEP product.

Two types of analysis were conducted:-

I. PTS Genes Expression through Generations

II. GLC Genes Expression through Generations

RADAR CHART: COMPARISON BETWEEN GENERATION 10 AND 149.

Figure 49 : Comparison Radar Chart comparing the 10th generation with the last generation (generation 149)
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5.2.9 Gene Expression Evaluation.
It is important to note, during the analysis section, that enzymatic reactions that are encoded

by multiple genes that share an AND relationship with one another, are only activated when

all required genes are present. This means an operon (a cluster of functionally related

genes) is only as ‘activated’ as its weakest link suggests. Assuming a reaction relies on

operon ‘geneABC’, a diminished expression of one of its genes renders the expression of

the other genes; regardless of how high their expression frequency is, nonessential.

5.2.9.1 PTS- Genes Expression through Generations

PTS is Important for the transportation and phosphorylation of about 20 different

carbohydrates through the utilisation of Phosphoenol pyruvate (PEP). PTS

consumes the most amount of PEP available in the system. In the presence of

severe glucose limitations, strains that keep the PTS activated exhibit low

productivity due to the low concentration of PEP that would be available. It can be

observed from the results that under low glucose concentration levels, genes that

encode for pep dependent phosphorylation, (i.e., ptsHI) and the transportation

of glucose (i.e ‘crr’ and manXYZ), diminish in their expression frequency in the final

generation (GEN 149) when compared to earlier generations (GEN 10).

I. PEP-Dependent Phosphorylation of Glucose.

● Enzyme I complex (EI): ptsHI

Figure 50 : Generation adoption frequency of operon ptsHI-crr

PTS requires all three genes to be present for it to be activated. It can be
observed from the figure 50 above, that ‘ptsH increased from an already
high population expression level of 78% in generation 10 to 89% in
generation 149. Its presence and increase in frequency was inconsequential
because ‘ptsI’ the gene it requires to complete the ‘Enzyme I (EI)’ complex
that would catalyse the phosphorylation of glucose, had low expression
levels both in earlier generations (GEN 10), and in the final generational run

(GEN 149).
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II. PTS-Dependent Transportation of Glucose.

● Enzyme II complex (IIGlc): crr

Without Enzyme I complex mentioned above, the transportation of pep

phosphorylated glucose via the ‘Enzyme II complex’ encoded by gene ‘crr’,

becomes impaired and in turn diminishes its expression levels. This can be

observed in figure 49 where the expression level of gene ‘crr’ decreased

from ‘43%’ of the population in earlier generations, to a mere ‘10%’ in the final

generation.

● IIMan complex (IIMan): manXYZ

Figure 51 : Generation adoption frequency of operon manXYZ

Consequently, a similar pattern of behaviour can be observed for operon

‘manXYZ’. It encodes for the transportation enzyme ‘IIMan complex’ that

also relies on Enzyme I complex. Its effects can be observed in figure 51

where the presence of all three genes (manX, manYand manZ) were

diminished from (91%, 65% and 60%) in earlier generations to (57%, 47%

and 36%) respectively, in later generations.

5.2.9.2 GLC+ Genes Expression through Generations

In the absence of PTS, alternative means that do not depend on PEP for the

transportation and phosphorylation of glucose, need to be activated to compensate.

Strains that have alternative phosphorylation systems activated during severe

glucose limitations, exhibit higher productivity compared to their PTS activated

counterparts.

Figure 49 indicates genes that catalyse the ATP-dependent phosphorylation of

glucose (glk), and genes that contribute about 70% of the total glucose import
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capacity of the cell (lamB), are expressed at higher numbers in later generations

compared to earlier ones.

I. Phosphorylation via ATP: glk

Figure 52 : Generation adoption frequency of gene glk

The phosphorylation of glucose via an ATP-dependent process is catalysed

by the ‘glucokinase enzyme’. This enzyme is encoded by the gene ‘glk’. In

figure 52, it can be observed that ‘glk’ is overrepresented in the final

generation with an expression percentage of 100% when compared to earlier

generations. In generation 10, ‘glk’ had an expression percentage of 26%.

II. MGL Glucose Transport System: mglABC

Figure 53 : Generation adoption frequency of operon mglABC

The MGL transport system is involved in both galactose and glucose

internalisation through a periplasmic binding protein, encoded by operon

‘mglABC’. Following an identical pattern with the adoption rate of gene ‘glk’,

operon ‘mglABC’ is overrepresented as an essential operon required to

maximise the production of pep within the system. Observed in figure 53 , the

expression percentage of all three genes (mglA, mglB and mglC) increased

from (65%, 8% and 82%) in earlier generations to (100%, 100% and 100%)

respectively, by the final generation.
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III. High Affinity: Glucose Transport System: mglABC + lamB

Figure 54 : Generation adoption frequency for gene lamB

Another way of countering low levels of glucose concentration, is by coupling

the ‘MGL transportation system’ (mglABC) with the outer membrane

glycoporin transportation system encoded by gene ‘lamB’. This establishes a

high-affinity glucose transport system. It can be observed in figure 54, that

just like with operon ‘mglABC’, gene ‘lamB’ has a 100% expression adoption

rate. Under severe glucose limitations, lamB contributes about 70% of the

total glucose import capacity of the cell. Thus, even as early as the 10th

generation cycle, ‘lamb’ was at a 100% adoption rate.

IV. Low Affinity: Proton Symporter Transport System: galp

Figure 55 : Generation adoption frequency for gene galp.

Faced with glucose limitations, E.coli induces a low affinity ‘galactose:H+

symporter’ encoded by gene ‘galp’. However, in the presence of a high

affinity transport system, like the one mentioned above (i.e mglABC + lamB),

the lower affinity system is deactivated as a result of its inefficiency. This

pattern of behaviour is observed in figure 55 where ‘galp’ starts with an

expression percentage of 69% but ends at 0% when a higher affinity transport

system is found.

159



5.3 Genetic Algorithm Experiments Comparison

Figure 56 : Average Fitness graph for 4 Genetic Algorithm runs with optimal settings.

In order to evaluate the consistency of the results generated, the genetic algorithm

optimisation was conducted multiple times. The result showed a consistency at both the

fitness convergence behaviour of the population represented by the graph in figure 56

and the population genetic adoption rate represented by the radar charts in figure 57.

Some variations were observed in the adoption rate of less essential genes, however the

more essential ones remained consistent through every optimisation run. This indicates the

consistency of the methodology to identify the essential genes required to obtain a desired

phenotypic behaviour.
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Multiple Genetic Algorithm Runs

The radar charts below are the genetic expressions of the final generation from four

independent genetic algorithms optimization runs. It can be observed in figure 57, in

every case, the genes responsible for expressing phenotype GLC + remained consistent

through all four independent GA runs. Consequently, the genes responsible for manifesting

phenotype PTS - were both inconsistent and diminished in their expressions.

Figure 57 : Final generation radar chart for of all four genetic algorithm runs. Indicates consistency in results

obtained.

The initial population of genetic algorithms are randomly generated and thus, the
generations before population convergence tend to be noisy in their genetic expressions.
Genetic cohesion is normally observed at the latter end of the optimisation run. When we
compare the shapes of the genetic radar charts between earlier generations, the genetic
expressions from one generation to another bear almost no similarities between one
another. This is also true across unique GA optimisation runs.
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However, when the shapes of the genetic radar charts between latter generations are

compared between one another, genetic expression consistency is observed. This is also

true across unique GA optimisation runs as indicated in figure 57 above.

5.4 Conclusion

In E.coli, the properties of the phosphoenolpyruvate:sugar phosphotransferase system

(PTS) impose metabolic and regulatory constraints that can affect the productivity of a strain.

Phosphoenolpyruvate (PEP) is a precursor in several biosynthetic pathways including the

common aromatic pathway; a source for compounds with commercial applications (Gosset

2005). Faced with anaemic levels of glucose concentration, PTS consumes 50% of available

PEP and thus, decreases its accessibility to other pathways. PTS plays a vital role in

enabling micro-organisms the ability to quickly adapt to a preferred carbon source (i.e

catabolite repression) and thus, has been a target for modification with the purpose of

improving strain productivity. For this reason, it was selected as a prime use case to

validate the computational design methodology proposed in this thesis.

Problem

Computationally, the modification of the PTS, was expressed as a PEP maximisation

problem with the PTS metabolic genes as the solution space. The design methodology

presented in this thesis was tasked with generating optimised in-silico solutions that

maximised PEP production.

Solution

Mutant strains characterised with increased availability of PEP achieved it by repressing

PTS encoding genes (phenotype PTS- ), thus rendering it inactive and expressing genes

responsible for both high glucose diffusion rates and non PEP dependent glucose

transportation systems (phenotype GLC+ ).

As indicated earlier in the chapter from studies conducted in 2005 by Guillermo Gosset,

under conditions of glucose limitations, the outer membrane glycoporin (encoded by lamB)

contributes about 70% of the total glucose import capacity. This is a very important passive

process required for glucose internalisation into the periplasm. Coupling the outer membrane
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glycoporin transportation system with the MGL transportation system (mglABC) establishes

a high-affinity glucose transport system

Furthermore, E.coli strains that replaced PEP dependent transport and phosphorylation of

glucose, with alternative ATP dependent transport systems: galactose permease (encoded

by galP) and glucokinase (encoded by glk), increased PEP availability and strain

productivity.

These two sets of observations characterised the type of mutation strain (PTS- GLC+) that

would constitute a potential solution to the PEP maximisation problem.

Result

Solutions generated via the computational driven approach presented in this thesis,

expressed the desired (PTS- GLC+) phenotype necessary to maximise the production of

PEP. The phenotype is characterised with the following:

i. The Inactivation of the ptsHI operon to reduce PEP consumption by the PTS. This

inturn renders any transport related enzyme II complexes: glucose IIGlc (encoded by

crr) and mannose IIMan (encoded by manXYZ), docile (Gosset 2005).

This is observed in figure 49 , where the percentage of individuals that expressed

those genes (i.e ptsHI-crr and manXYZ) diminished significantly through the

generations.

ii. The activation of genes that are induced under conditions of glucose limitations and

don’t depend on PEP for the transportation and phosphorylation of glucose (e.g.,

galactose permease system (encoded by galP), glucokinase system (encoded by

glk) and MGL transport system (mglABC) coupled with the outer membrane

glycoporin transport systems.

This is observed in figure 49 , where the percentage of individuals that expressed

the necessary genes (i.e., galp and glk) increased through the generation.

Using a computational design driven methodology, it was possible to generate in-silico

solutions that increased the production of a desired product. The genetic modifications made

via optimisation mirrored the strategies implemented in vitro (Gosset 2005).
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6 Summary,Conclusions and Future Work
“If the history of molecular biology is any guide, synthetic biology research will generate a

vast amount of new information about life processes — from the role of specific genes in the

metabolism of whole organisms.” (Tucker, 2016).

6.1 Summary
In this thesis, I have investigated the role that computational large-scale genome metabolic

models of naturally evolving strain variants have in facilitating the rational design and

validation of synthetic biological systems?

I have described a new multilevel design-driven methodology that facilitates the engineering

of modified bacterial strains with improved phenotypic behaviour. This is achieved by means

of genome-level designs derived by the population-based evolutionary optimisation of

desired metabolic behaviour. A genome-scale metabolic model can mathematically

encapsulate the behaviour of an organism, and through simulations help to discover viable

reactions required to maximise compound production in an affordable and hasty

environment. Using the biochemical metabolic data from 58 unique E. Coli genome-scale

metabolic models, I compiled a library of E. Coli specific metabolic components. The library

is a repository that aims to encapsulate the metabolic capabilities of Escherichia coli as a

species. The relationships between genes, proteins and reactions from the MySQL library,

were used to generate a binary-based gene protein reaction logic matrix. The matrix enables

the accurate selection of reactions, based on any given set of metabolic genes present in

the repository. It is the link between the Genome and Reactome levels of the metabolic

model.

Utilising strain optimisation algorithms such as genetic algorithms that rely on transcriptional

information, my system generates multiple practical solutions that can be both biologically

feasible and implementable in the lab. Combining the logic matrix with the library of

metabolic components enabled the generation of genome level designs of metabolic models

via evolutionary population-based optimisation. This synergy allows for biological parts

unique to different strains from the same species, to be made available during optimisation,

thus increasing the pool of genetic diversity possible. I used a random set of binary

chromosomes as the initial population and optimised them through a fixed number of

generations. Each binary chromosome represents the genetic state of a genome-scale

metabolic model.
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The computation generates a collection of populations from all generations which undergoes

validation by a system that tracks genetic patterns through a series of generations, rather

than a single generational snapshot. From these patterns, genome-level designs are

extracted and used as possible solutions towards a desired metabolic behaviour.

6.2 Conclusions

By adopting Charles Darwin’s theory of evolution, Genetic algorithms reflect the natural

process of selection where the fittest individuals are selected for reproduction in order to

produce offspring for the next generation. The crossover operation exchanges the genetic

material of two parent solutions in order to generate two offspring solutions. If two identical

parent solutions crossover, the offsprings generated will be identical irrespective of the

crossover method used. Consequently, this means that in the absence of mutation,

crossover works in a subspace, and solutions that have converged will remain converged.

Offspring solutions generated through crossover have the potential benefit of retaining

complex genetic combinations acquired from parent solutions. A feature that lends

itself well to the challenges of optimising a population of mutant strain reconstructions.

The multi-levelled optimisation process used in this thesis generates a list of populations that

have undergone generational based Genetic Algorithm optimisation. Each subsequent

population contains individuals that have converged closer to a desired global optima that

satisfies the parameters of the objective function. As the population as a whole moves closer

to a global optima, genes that contribute the most towards that effort will be maximised and

shared among individuals. Genetic Algorithms tend to locate more than one solution to an

optimisation problem. This is because it searches parallel from a population of points,

thus, suggesting the existence of multiple evolutionary pathways to similar phenotypic

behaviours. Clusters of individuals might evolve one way or another and the inherent genetic

patterns that accompany each potential evolutionary pathway can be cross referenced to

identify commonalities between them and discover those essential genes that are mandatory

to achieving the desired phenotype. The resulting transitional journey observed between the

genetic diversity of former populations and the genetic homogeneity of latter populations

during the optimisation process, plays a key role in identifying the important sets of genes

required to obtain a desired phenotypic behaviour and thus lead to the generation of more

competent solutions.
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6.3 Future Work

6.3.1 Advanced Optimisation Techniques.

Alternate Optimisation Techniques

I. Incorporating Signal Transduction via Quorum Sensing.

Signal transduction is the ability of a cell to alter its behaviour in response to a

receptor interaction that leads to a transformative cascade of cellular functionality.

Bacteria communicate with one another by releasing varying concentration levels of

chemical autoinducers into the environment. High concentration levels indicate the

presence of many other cells and once a threshold is reached, it triggers a group

level behaviour by first binding to a receptor protein that elicits an alteration in the

expression of genes responsible for enabling group behaviours (Papenfort et al.,

2017). Incorporating a signal transduction process to the optimisation phase could

help regulate the process of introducing new genes into the search space and

systematically expand the boundaries of potential solutions.

II. Simulated Annealing (SA): SA is a trajectory based, random search optimisation

technique modeled after the annealing process of heating and cooling a material to

alter its physical properties. The algorithm involves the careful control of a

temperature variable to simulate the heating and cooling process as a means of

controlling the frequency of accepting solutions that are worst off during high

temperatures, and allowing the algorithm to gradually focus on a search space during

low temperatures (Yang, 2014). Simulated annealing algorithms are effective at both

avoiding local optima pitfalls and at finding solutions that are close to the global

optima. SA is a competent method for solving constrained and unconstrained

optimisation problems. SA implementation would require the validation method shift

from that of a population based evaluation process to a state based evaluation

process.

III. Three parent crossover: This technique is quite complicated because unlike every

other crossover variant, the child is derived from three randomly chosen parent

individuals. Each bit of the first parent is compared with the same bit of the second

parent, and if those bits are the same, it is donated to the offspring. However, if it isn't

the same bit of the third parent individual is donated instead.
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6.3.2 Alternative Optimisation via Reaction Flux.

By running a Flux Variability Analysis, we can identify an upper and lower flux limit for any

reaction in a genome scale model. Once those limits have been identified, optimizing to an

optimal flux bounds may generate improved reaction performance. I would like to focus on

this task after my current tests and validations are complete.

6.3.3 A different approach: Minimisation of metabolic adjustment (MOMA).

The Minimisation of Metabolic Adjustment (MOMA) is a flux-based technique that possesses

the same stoichiometric constraints as Flux Balance Analysis. As a means to solve the

problem of mutant strains and wild types potentially having different flux distributions for

maximum growth, MOMA “relaxes the optimal growth flux rate for mutants and seeks an

approximation solution for a sub-optimal flux that is nearest in flux distribution to the wild

type state” (Raman, 2009). The assumption is that a mutant strain is likely to initially display

a suboptimal flux distribution that is somehow intermediate between the wild-type optimum

and the mutant optimum. MOMA provides a mathematically tractable approximation for this

intermediate suboptimal state, based on the conjecture that the mutant remains initially as

close as possible to the wild-type optimum in terms of flux values. MOMA can serve as a

more precise method for predicting the metabolic phenotype of “gene knockout bacteria”.

6.4 Closing Remarks
Solutions obtained through “reaction deletion” optimisation can become problematic

because wet lab implementations often rely on genetic manipulations. At the very least,

optimised in silico solutions could point biologists in the right direction by eliminating fruitless

pathways and highlighting potentially rewarding ones. This study could reduce the amount of

communication needed between the wet-lab scientist and computational analyst and as

such, boost efficiency and creativity by encouraging risk-taking.

Although synthetic biologists have accomplished a great deal in a short amount of time,

there are obstacles that will continue to stifle its practical applications. Engineered

microorganisms are self-replicating and capable of evolution; they can mutate rapidly and

behave in very unpredictable ways. Misuse can result in risks that range from accidental

release to adverse environmental side effects during bioremediation. The need for prediction

with reasonable certainty before organic implementation, becomes apparent when we weigh

the risks of uncertainty. A methodology that uses the wealth of biological data available to

create predictive models and optimises them with the objective of obtaining desirable

phenotypes could be implemented in tools and would make a significant contribution to the

efficiency and reliability of the Synthetic Biology ecosystem.
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DATA GENERATED AND
ANALYSED



1. Population Clusters



ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M14 1 0 1 1 1 1 1 0 0 0 0 0 0 1 0 1 0 0 0 1 0 1 0 0 1 1.42E-15 0.876 1.24E-15
Cluster_0 M21 0 0 1 0 1 1 1 1 1 0 1 0 1 0 0 0 0 0 1 1 1 1 1 0 0 9.94E-15 1.48E-14 1.47E-28
Cluster_0 M32 0 1 1 1 0 1 0 1 1 0 1 1 0 1 0 1 1 0 0 0 1 1 0 0 0 0 0 0
Cluster_0 M34 1 0 1 0 1 0 0 1 1 0 0 0 1 0 0 1 0 0 0 1 0 0 0 0 1 0 0.268085106 0
Cluster_0 M46 1 0 1 0 1 0 0 1 1 0 1 0 0 1 0 1 0 0 0 1 1 0 0 1 1 0 0.268085106 0
Cluster_0 M50 1 0 1 1 1 1 0 1 0 0 0 1 0 0 0 1 0 0 1 1 0 1 1 1 1 0 0.257142857 0
Cluster_0 M52 1 0 1 0 1 1 1 1 0 0 1 1 0 1 0 1 0 0 0 0 1 0 1 1 0 1.07E-30 0 0
Cluster_0 M62 1 1 1 0 1 1 1 0 1 0 0 0 0 0 1 1 1 0 0 1 1 0 0 1 0 -1.37E-15 0 0
Cluster_0 M64 0 0 1 0 1 0 1 1 0 0 1 0 1 1 0 1 1 0 1 1 1 1 0 1 0 0.052083915 0 0
Cluster_0 Percentage_0 66.67 22.22 100 33.33 88.89 66.67 55.56 77.78 55.56 0 55.56 33.33 33.33 55.56 11.11 88.89 33.33 0 33.33 77.78 66.67 55.56 33.33 55.56 44.44 1.24E-15
Cluster_0
Cluster_1 M19 0 1 0 1 0 1 1 0 0 1 0 1 1 0 0 1 0 1 1 0 0 0 1 0 0 1.56E-16 0.076363636 1.19E-17
Cluster_1 M24 1 1 1 0 1 0 0 1 1 1 1 0 1 1 0 0 0 1 1 0 0 0 0 0 0 1.23E-16 7.47E-16 9.22E-32
Cluster_1 M26 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 0 1 0 0 1 0 1 1.25E-16 2.75E-16 3.43E-32
Cluster_1 M33 1 1 0 0 0 0 0 1 0 1 0 1 1 1 1 0 1 1 0 1 1 1 0 0 1 0 0.237735849 0
Cluster_1 M37 1 1 1 0 1 0 0 1 1 1 0 1 1 0 0 0 0 1 1 1 0 0 0 0 0 0 7.22E-17 0
Cluster_1 M40 1 0 0 0 0 1 0 1 0 1 1 0 1 1 1 0 0 0 0 1 1 0 1 0 0 0 0 0
Cluster_1 M41 0 1 0 0 0 1 0 1 0 1 1 1 1 1 0 0 1 1 1 0 0 1 0 0 1 0 0.24950495 0
Cluster_1 M55 1 1 0 0 0 1 0 1 0 1 1 1 1 1 0 0 1 1 0 1 0 1 1 0 1 0 0.24950495 0
Cluster_1 M58 0 1 0 1 1 1 0 0 1 1 1 1 1 0 0 0 0 1 0 0 1 0 1 0 0 0 0 0
Cluster_1 Percentage_1 66.67 77.78 22.22 33.33 33.33 66.67 11.11 77.78 44.44 100 66.67 77.78 100 66.67 33.33 22.22 44.44 88.89 44.44 55.56 33.33 33.33 55.56 0 44.44 1.19E-17
Cluster_1
Cluster_2 M12 0 1 1 0 1 1 1 1 0 0 1 1 0 0 0 0 1 1 0 1 0 1 0 0 0 0.017482179 0.052478705 0.000917442
Cluster_2 M16 1 0 0 1 1 0 1 1 0 0 1 1 1 1 1 0 1 0 0 0 1 1 0 0 0 2.90E-15 0.15453125 4.48E-16
Cluster_2 M17 1 0 0 1 1 0 1 1 0 0 1 1 1 1 1 0 1 0 1 0 1 1 1 0 0 2.56E-15 0.061124845 1.56E-16
Cluster_2 M25 1 0 1 1 1 0 0 1 1 1 1 1 0 0 0 1 1 1 1 1 0 1 1 0 0 1.73E-16 3.79E-16 6.56E-32
Cluster_2 M44 0 0 1 1 0 1 0 1 0 0 0 1 1 0 1 1 1 1 1 1 0 0 0 1 0 0 0 0
Cluster_2 M47 1 0 0 1 0 0 0 0 1 0 0 1 1 1 0 1 1 1 0 1 0 1 0 0 1 0 0.257142857 0
Cluster_2 M48 1 0 1 0 1 0 0 0 0 1 1 1 0 1 0 0 1 1 1 1 0 1 0 0 0 0 2.48E-16 0
Cluster_2 Percentage_2 71.43 14.29 57.14 71.43 71.43 28.57 42.86 71.43 28.57 28.57 71.43 100 57.14 57.14 42.86 42.86 100 71.43 57.14 71.43 28.57 85.71 28.57 14.29 14.29 0.000917442
Cluster_2
Cluster_3 M3 0 1 1 1 1 1 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 0 1 0.060992798 1.103748141 0.067320688
Cluster_3 M6 0 1 0 1 1 1 1 1 1 1 0 1 0 0 0 0 1 1 0 1 0 1 0 0 1 0.02094322 1.199073114 0.025112452
Cluster_3 M8 1 0 0 1 1 0 1 1 0 1 0 1 0 0 1 1 1 1 1 1 0 1 1 0 0 0.050637115 0.168105245 0.008512365
Cluster_3 M9 0 1 0 1 1 1 1 1 1 1 1 1 0 0 0 1 0 1 0 0 0 0 1 1 0 0.077484965 0.061668579 0.004778388
Cluster_3 M18 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 0 0 1 1 0 0 0 7.17E-16 0.152675815 1.09E-16
Cluster_3 M29 1 0 0 1 0 1 1 0 0 1 0 1 0 0 0 1 0 0 0 1 1 1 1 0 0 0 0.153658537 0
Cluster_3 M30 0 0 0 1 1 0 0 0 0 1 0 0 0 1 0 1 1 1 1 0 1 0 1 1 1 0 0.268085106 0
Cluster_3 M31 0 1 0 1 1 1 0 1 0 1 0 1 1 0 0 1 1 0 0 1 1 0 1 1 1 0 0.268085106 0
Cluster_3 M36 0 1 0 1 1 0 1 0 0 1 0 0 1 1 0 0 0 1 0 1 1 1 1 1 0 0.051978891 0 0
Cluster_3 M39 1 0 0 1 0 1 0 1 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 0 0 0 0 0
Cluster_3 M43 0 1 1 1 1 1 0 1 0 1 0 0 0 0 1 0 0 1 1 1 1 1 1 0 1 0 0.237735849 0
Cluster_3 Percentage_3 27.27 63.64 18.18 100 81.82 72.73 63.64 72.73 36.36 100 18.18 54.55 45.45 27.27 45.45 72.73 54.55 81.82 36.36 72.73 72.73 72.73 81.82 36.36 45.45 0.105723892
Cluster_3
Cluster_4 M0 1 0 0 1 1 0 1 0 0 0 1 0 0 0 0 0 0 1 0 0 1 1 1 1 1 0.06350645 1.158306479 0.073559933
Cluster_4 M1 1 0 0 0 1 0 1 1 0 0 0 1 0 0 1 1 0 1 0 1 0 1 0 1 1 0.061010591 1.193367934 0.072808083
Cluster_4 M2 1 1 1 1 0 1 1 1 1 0 0 0 0 1 0 1 1 1 0 0 0 1 1 1 1 0.060985261 1.180637191 0.072001467
Cluster_4 M10 0 0 0 1 0 0 1 1 0 1 1 0 1 0 0 1 0 1 0 0 0 1 0 1 0 0.047460027 0.067752558 0.003215538
Cluster_4 M11 1 1 1 1 1 1 1 1 0 0 1 0 0 1 1 1 1 1 0 1 0 1 0 1 0 0.053771664 0.042795684 0.002301195
Cluster_4 M20 0 0 1 1 1 1 1 1 0 1 1 1 0 1 1 0 0 1 0 0 1 1 0 1 0 1.24E-17 0.15453125 1.92E-18
Cluster_4 M27 1 0 0 1 0 0 1 0 1 1 1 0 0 0 0 1 1 0 0 0 0 1 0 1 0 4.71E-18 1.18E-20 5.56E-38
Cluster_4 M28 1 0 1 1 1 0 0 1 0 0 1 0 1 1 0 1 1 1 0 0 0 1 0 0 1 0 0.24950495 0
Cluster_4 M45 0 0 0 1 1 0 0 0 0 0 1 1 0 0 1 1 1 1 0 0 1 1 0 0 1 0 0.231192661 0
Cluster_4 M49 1 1 1 1 1 0 0 1 0 0 0 1 1 0 0 0 0 1 0 0 1 1 0 1 0 0 0 0
Cluster_4 M59 0 1 1 0 1 0 0 1 0 1 1 0 1 1 0 1 1 1 0 1 1 1 0 1 0 0 0 0
Cluster_4 Percentage_4 63.64 36.36 54.55 81.82 72.73 27.27 63.64 72.73 18.18 36.36 72.73 36.36 36.36 45.45 36.36 72.73 54.55 90.91 0 27.27 45.45 100 18.18 81.82 45.45 0.223886217
Cluster_4
Cluster_5 M13 1 1 1 0 0 1 1 1 0 0 1 1 0 0 1 1 0 1 1 0 0 0 1 0 1 1.18E-15 1.192200691 1.40E-15
Cluster_5 M35 1 1 1 1 0 1 0 0 0 0 1 1 1 1 1 1 0 1 0 1 0 0 1 0 1 0 0.265263158 0
Cluster_5 M38 0 1 0 0 1 1 0 0 0 0 1 1 1 0 1 0 0 0 1 0 0 0 1 0 0 0 8.40E-18 0
Cluster_5 M51 1 1 0 0 1 1 1 0 1 0 1 1 0 0 1 0 0 1 1 1 0 1 0 1 0 9.32E-16 0 0
Cluster_5 M53 1 0 1 1 0 0 0 0 1 0 1 1 0 0 0 0 0 0 1 0 0 0 1 0 0 0 5.22E-17 0
Cluster_5 M54 1 0 0 0 1 1 0 0 1 0 1 1 1 1 1 0 1 0 1 1 0 0 1 1 1 0 0.310472279 0
Cluster_5 M56 0 1 0 0 1 1 0 0 0 1 0 1 1 1 1 1 1 0 1 0 0 0 0 1 0 0 3.10E-18 0
Cluster_5 M60 1 1 1 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 1 0 0 1 1 0 1 0 0.24950495 0
Cluster_5 M61 1 0 0 0 0 1 0 0 1 0 1 1 0 0 1 0 0 1 0 0 0 0 1 1 1 0 0.268085106 0
Cluster_5 M63 0 1 1 1 1 0 0 0 0 0 0 1 0 0 1 1 1 0 1 0 0 0 1 0 0 0 0 0
Cluster_5 Percentage_5 70 70 50 30 50 70 20 10 40 10 80 100 50 40 90 50 40 40 80 30 0 20 80 40 50 1.40E-15



Cluster_5
Cluster_6 M4 0 0 1 0 0 1 1 0 1 0 0 1 0 1 1 0 1 0 1 1 1 1 0 0 1 0.021089059 1.197255501 0.025248992
Cluster_6 M5 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 0 0 1 0.021089059 1.197255501 0.025248992
Cluster_6 M7 1 1 0 0 0 0 1 0 0 0 1 0 1 0 1 1 1 0 1 1 0 0 0 0 1 0.02052486 1.203131763 0.02469411
Cluster_6 M15 1 1 0 0 0 0 1 1 0 0 1 1 0 0 1 0 0 0 0 0 1 1 0 0 1 7.64E-16 1.135555556 8.67E-16
Cluster_6 M22 1 1 0 1 0 1 1 1 1 0 1 1 0 1 0 0 0 0 1 1 1 1 0 0 0 1.00E-15 1.81E-14 1.82E-29
Cluster_6 M23 1 0 0 0 0 1 1 0 1 0 1 1 0 1 0 0 0 0 1 1 1 1 0 0 0 1.00E-15 1.81E-14 1.82E-29
Cluster_6 M42 0 0 1 0 0 0 0 0 0 0 0 1 1 0 1 1 0 0 1 0 1 0 0 1 1 0 0.268085106 0
Cluster_6 M57 0 1 1 1 0 0 0 1 1 0 0 1 1 1 0 1 0 0 1 0 1 0 0 0 0 0 0 0
Cluster_6 Percentage_6 50 62.5 50 37.5 0 50 75 50 62.5 0 50 87.5 50 62.5 62.5 50 37.5 0 87.5 62.5 87.5 62.5 0 12.5 62.5 0.075192095
Cluster_6
GEN_1 GEN_1 63.64 36.36 54.55 81.82 72.73 27.27 63.64 72.73 18.18 36.36 72.73 36.36 36.36 45.45 36.36 72.73 54.55 90.91 0 27.27 45.45 100 18.18 81.82 45.45 0.223886217

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M0 0 1 1 1 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 0 1 0.061762485 1.235498926 0.076307484
Cluster_0 M3 1 1 1 1 0 1 1 1 1 0 0 0 0 1 0 1 1 1 0 0 0 1 1 1 1 0.060985261 1.180637191 0.072001467
Cluster_0 M6 0 1 0 1 1 1 1 1 1 1 0 1 0 0 0 0 1 1 0 1 0 1 0 0 1 0.02094322 1.199073114 0.025112452
Cluster_0 M9 1 0 0 1 1 0 1 1 0 1 0 1 0 0 1 1 1 1 1 1 0 1 1 0 0 0.050637115 0.168105245 0.008512365
Cluster_0 M11 0 1 0 1 1 1 1 1 1 1 1 1 0 0 0 1 0 1 0 0 0 0 1 1 0 0.077484965 0.061668579 0.004778388
Cluster_0 M12 0 0 0 1 0 0 1 1 0 1 1 0 1 0 0 1 0 1 0 0 0 1 0 1 0 0.047460027 0.067752558 0.003215538
Cluster_0 M13 0 1 0 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0 1 0 1 0 1 0 0.050828547 0.050361941 0.002559824
Cluster_0 M20 1 0 1 1 0 0 1 1 0 1 1 0 1 0 1 1 0 1 0 0 0 1 1 0 1 1.18E-15 1.192200691 1.40E-15
Cluster_0 M25 0 1 0 1 0 0 1 0 0 1 0 0 1 1 0 0 0 1 0 1 1 1 1 0 0 1.25E-15 0.153658537 1.92E-16
Cluster_0 M28 0 1 0 1 0 1 1 1 0 1 0 1 1 0 0 1 0 1 1 0 0 0 1 0 0 1.56E-16 0.076363636 1.19E-17
Cluster_0 M32 1 0 1 1 1 0 0 1 1 1 1 1 0 0 0 1 1 1 1 1 0 1 1 0 0 1.73E-16 3.79E-16 6.56E-32
Cluster_0 M33 1 1 1 0 1 1 0 1 1 1 1 0 1 0 0 1 1 1 1 1 0 1 1 0 0 1.73E-16 3.79E-16 6.56E-32
Cluster_0 M34 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 0 1 0 0 1 0 1 1.25E-16 2.75E-16 3.43E-32
Cluster_0 M35 1 0 0 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0 0 0 1 0 0 0 1.34E-16 3.96E-17 5.31E-33
Cluster_0 M38 1 0 1 1 1 0 0 1 0 0 1 0 1 1 0 1 1 1 0 0 0 1 0 0 1 0 0.24950495 0
Cluster_0 M40 0 0 0 1 1 0 0 0 0 1 0 0 0 1 0 1 1 1 1 0 1 0 1 1 1 0 0.268085106 0
Cluster_0 M41 0 1 0 1 1 1 0 1 0 1 0 1 1 0 0 1 1 0 0 1 1 0 1 1 1 0 0.268085106 0
Cluster_0 M43 1 1 0 0 0 0 0 1 0 1 0 1 1 1 1 0 1 1 0 1 1 1 0 0 1 0 0.237735849 0
Cluster_0 M45 1 1 1 1 0 1 0 0 0 0 1 0 1 1 1 1 0 1 0 0 0 0 1 0 1 0 0.265263158 0
Cluster_0 M48 1 0 0 1 0 1 0 1 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 0 0 0 0 0
Cluster_0 M50 0 1 0 0 0 1 0 1 0 1 0 1 1 0 0 0 1 1 1 0 0 1 0 0 1 0 0.257142857 0
Cluster_0 M52 0 1 1 1 1 1 0 1 0 1 0 0 0 0 1 0 0 1 1 1 1 1 1 0 1 0 0.237735849 0
Cluster_0 M56 1 0 0 1 0 0 0 0 1 0 0 1 1 1 0 1 1 1 0 1 0 1 0 0 1 0 0.257142857 0
Cluster_0 M64 1 1 0 0 0 1 0 1 0 1 1 1 1 1 0 0 1 1 0 1 0 1 1 0 1 0 0.24950495 0
Cluster_0 Percentage_0 54.17 58.33 33.33 79.17 50 62.5 45.83 83.33 45.83 83.33 41.67 54.17 70.83 50 33.33 75 66.67 95.83 33.33 58.33 29.17 75 66.67 25 58.33 0.192487518
Cluster_0
Cluster_1 M1 1 0 0 1 1 0 1 0 0 0 1 0 0 0 0 0 0 1 0 0 1 1 1 1 1 0.06350645 1.158306479 0.073559933
Cluster_1 M2 1 0 0 0 1 0 1 1 0 0 0 1 0 0 1 1 0 1 0 1 0 1 0 1 1 0.061010591 1.193367934 0.072808083
Cluster_1 M10 1 0 0 1 0 1 1 1 1 1 1 1 0 0 0 1 1 0 1 0 0 1 0 1 0 0.075609084 0.107937336 0.008161043
Cluster_1 M14 1 1 1 1 1 1 1 1 0 0 1 0 0 1 1 1 1 1 0 1 0 0 0 1 0 0.053683996 0.042725911 0.002293698
Cluster_1 M15 0 1 1 1 0 1 1 0 0 0 1 1 0 1 0 0 1 1 1 1 0 1 0 0 0 0.017482179 0.052478705 0.000917442
Cluster_1 M17 1 0 0 0 0 1 1 0 1 0 0 1 0 1 0 0 0 0 0 1 1 1 0 0 0 2.26E-14 0.153658537 3.48E-15
Cluster_1 M18 1 0 1 0 1 1 1 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 1.39E-14 0.190909091 2.65E-15
Cluster_1 M21 1 0 1 1 1 1 1 0 0 0 0 0 0 1 0 1 0 0 0 1 0 1 0 0 1 1.42E-15 0.876 1.24E-15
Cluster_1 M22 1 1 0 0 0 0 1 1 0 0 1 1 0 0 1 0 0 0 0 0 1 1 0 0 1 7.64E-16 1.135555556 8.67E-16
Cluster_1 M24 1 0 0 1 1 0 1 1 0 0 1 1 0 1 1 0 1 0 0 1 1 1 0 0 0 1.92E-15 0.15453125 2.97E-16
Cluster_1 M26 0 1 0 1 1 1 1 0 0 0 1 1 1 1 1 0 1 0 0 0 0 0 1 0 0 3.15E-15 0.057604167 1.81E-16
Cluster_1 M27 1 0 0 1 1 0 1 1 0 0 1 1 1 1 1 0 1 0 1 0 1 1 1 0 0 2.56E-15 0.061124845 1.56E-16
Cluster_1 M29 0 0 1 1 1 1 1 1 0 1 1 1 0 1 1 0 0 1 0 0 1 1 0 1 0 1.24E-17 0.15453125 1.92E-18
Cluster_1 M31 1 1 0 1 0 1 1 1 1 0 1 1 0 1 0 0 0 0 1 1 1 1 0 0 0 1.00E-15 1.81E-14 1.82E-29
Cluster_1 M36 1 0 0 1 0 0 1 0 1 1 1 0 0 0 0 1 1 0 0 0 0 1 0 1 0 4.71E-18 1.18E-20 5.56E-38
Cluster_1 M39 1 0 0 1 0 1 1 0 0 1 0 1 0 0 0 1 0 0 0 1 1 1 1 0 0 0 0.153658537 0
Cluster_1 M42 0 1 1 1 0 1 0 1 1 0 1 1 0 1 0 1 1 0 0 0 1 1 0 0 0 0 0 0
Cluster_1 M49 1 0 0 0 0 1 0 1 0 1 1 0 1 1 1 0 0 0 0 1 1 0 1 0 0 0 0 0
Cluster_1 M54 0 0 0 1 1 0 0 0 0 0 1 1 0 0 1 1 1 1 0 0 1 1 0 0 1 0 0.231192661 0
Cluster_1 M55 1 0 1 0 1 0 0 1 1 0 1 0 0 1 0 1 0 0 0 1 1 0 0 1 1 0 0.268085106 0
Cluster_1 M61 1 0 1 0 1 1 1 1 0 0 1 1 0 1 0 1 0 0 0 0 1 0 1 1 0 1.07E-30 0 0
Cluster_1 Percentage_1 76.19 28.57 38.1 66.67 57.14 61.9 80.95 57.14 28.57 23.81 76.19 66.67 19.05 66.67 47.62 47.62 42.86 28.57 19.05 47.62 61.9 71.43 28.57 38.1 28.57 0.157740199
Cluster_1
Cluster_2 M4 0 0 1 0 0 1 1 0 1 0 0 1 0 1 1 0 1 0 1 1 1 1 0 0 1 0.021089059 1.197255501 0.025248992
Cluster_2 M5 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 0 0 1 0.021089059 1.197255501 0.025248992
Cluster_2 M7 1 1 0 0 0 0 1 0 0 0 1 1 1 0 1 1 1 0 1 1 0 0 0 0 1 0.02052486 1.203131763 0.02469411
Cluster_2 M8 0 0 1 1 0 1 1 0 0 0 1 1 1 0 1 1 1 0 1 1 0 0 0 0 1 0.02052486 1.203131763 0.02469411
Cluster_2 M16 1 0 0 0 1 0 1 1 1 0 1 1 1 0 1 0 1 0 1 1 0 0 0 0 0 0.017445152 0.052367556 0.00091356
Cluster_2 M19 1 1 1 0 0 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 0 0 1 0 1 1.18E-15 1.192200691 1.40E-15



Cluster_2 M23 0 1 1 1 1 0 1 1 1 1 0 0 1 1 1 0 0 1 1 0 1 0 0 0 1 3.78E-16 1.135555556 4.29E-16
Cluster_2 M30 0 0 1 0 1 1 1 1 1 0 1 0 1 0 0 0 0 0 1 1 1 1 1 0 0 9.94E-15 1.48E-14 1.47E-28
Cluster_2 M37 1 1 1 0 1 0 0 0 1 1 1 0 1 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0
Cluster_2 M44 1 0 1 0 1 0 0 1 1 0 0 0 1 0 0 1 0 0 0 1 0 0 0 0 1 0 0.268085106 0
Cluster_2 M46 1 1 1 0 1 0 0 1 1 1 0 1 1 0 0 0 0 1 1 1 0 0 0 0 0 0 7.22E-17 0
Cluster_2 M47 0 1 0 0 1 1 0 0 0 0 1 1 1 0 1 0 0 0 1 0 0 0 1 0 0 0 8.40E-18 0
Cluster_2 M51 0 0 1 0 0 0 0 0 0 0 0 1 1 0 1 1 0 0 1 0 1 0 0 1 1 0 0.268085106 0
Cluster_2 M53 0 0 1 1 0 1 0 1 0 0 0 1 1 0 1 1 1 1 1 1 0 0 0 0 0 0 1.53E-16 0
Cluster_2 M57 1 0 1 0 1 0 0 0 0 1 1 1 0 1 0 0 1 1 1 1 0 1 0 0 0 0 2.48E-16 0
Cluster_2 M58 1 1 1 1 1 0 0 1 0 0 0 1 1 0 0 0 0 1 0 0 1 1 0 1 0 0 0 0
Cluster_2 M59 1 0 1 1 1 1 0 1 0 0 0 1 0 0 0 1 0 0 1 1 0 1 1 1 1 0 0.257142857 0
Cluster_2 M60 1 1 0 0 1 1 1 0 1 0 1 1 0 0 1 0 0 1 1 1 0 1 0 1 0 9.32E-16 0 0
Cluster_2 M62 1 0 1 1 0 0 0 0 1 0 1 1 0 0 1 0 0 0 1 0 0 0 1 0 0 0 8.40E-18 0
Cluster_2 M63 1 0 0 0 1 1 0 0 1 0 1 1 1 1 1 0 1 0 1 1 0 0 1 1 1 0 0.310472279 0
Cluster_2 Percentage_2 60 45 75 35 60 50 45 50 55 20 55 80 75 30 65 40 40 40 90 65 30 35 30 25 50 0.100799765
Cluster_2
GEN_2 GEN_2 54.17 58.33 33.33 79.17 50 62.5 45.83 83.33 45.83 83.33 41.67 54.17 70.83 50 33.33 75 66.67 95.83 33.33 58.33 29.17 75 66.67 25 58.33 0.192487518

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M2 1 0 0 1 1 0 1 0 0 0 1 0 0 0 0 0 0 1 0 0 1 1 1 1 1 0.06350645 1.158306479 0.073559933
Cluster_0 M3 0 0 0 0 1 0 1 1 0 0 0 1 0 0 1 1 0 1 0 1 0 1 0 1 1 0.061010591 1.193367934 0.072808083
Cluster_0 M4 1 1 1 1 0 1 1 1 1 0 0 0 0 1 0 1 1 1 0 0 0 1 1 1 1 0.060985261 1.180637191 0.072001467
Cluster_0 M8 0 1 0 1 1 1 1 1 1 1 0 1 0 0 0 0 1 1 0 1 0 1 0 0 1 0.02094322 1.199073114 0.025112452
Cluster_0 M12 1 0 0 1 0 1 1 1 1 1 1 1 0 0 0 1 1 0 1 0 0 1 0 1 0 0.075609084 0.107937336 0.008161043
Cluster_0 M13 0 0 0 1 1 1 1 1 1 1 1 1 0 1 0 1 0 1 0 1 0 0 1 1 0 0.099893363 0.07950293 0.007941815
Cluster_0 M14 0 1 0 1 1 1 1 1 1 1 1 1 0 0 1 1 0 1 0 0 0 0 1 1 0 0.077484965 0.061668579 0.004778388
Cluster_0 M15 0 0 0 1 0 0 1 1 0 1 1 0 1 0 0 1 0 1 0 0 0 1 0 1 0 0.047460027 0.067752558 0.003215538
Cluster_0 M16 0 1 0 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0 1 0 1 0 1 0 0.050828547 0.050361941 0.002559824
Cluster_0 M17 1 1 1 1 1 1 1 1 0 0 1 0 0 1 1 1 1 1 0 1 0 0 0 1 0 0.053683996 0.042725911 0.002293698
Cluster_0 M18 1 1 0 1 0 1 1 1 1 0 1 1 0 0 0 1 0 0 1 1 0 1 0 0 0 0.017482179 0.052478705 0.000917442
Cluster_0 M19 1 0 1 0 1 1 1 0 1 1 1 1 0 0 0 0 1 1 1 1 0 1 0 0 0 0.017482179 0.052478705 0.000917442
Cluster_0 M21 1 0 0 0 1 1 1 1 1 0 0 1 1 1 0 1 0 0 0 0 0 1 0 0 1 5.79E-15 0.876 5.07E-15
Cluster_0 M24 1 0 1 0 1 1 1 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 1.39E-14 0.190909091 2.65E-15
Cluster_0 M28 1 0 1 1 1 1 1 0 0 0 0 0 0 1 0 1 0 0 0 1 0 1 0 0 1 1.42E-15 0.876 1.24E-15
Cluster_0 M39 1 0 0 1 1 0 1 1 0 0 1 0 0 1 0 1 1 0 0 1 1 1 0 0 0 1.12E-15 1.75E-15 1.95E-30
Cluster_0 M40 1 0 1 1 1 0 0 1 1 1 1 1 0 0 0 1 1 1 1 1 0 1 1 0 0 1.73E-16 3.79E-16 6.56E-32
Cluster_0 M43 1 0 0 1 1 1 1 1 1 1 1 1 1 1 0 1 0 1 0 0 0 1 0 0 0 1.34E-16 3.96E-17 5.31E-33
Cluster_0 M45 0 0 1 1 1 1 1 1 0 1 1 1 0 0 1 0 1 1 0 0 1 1 0 1 0 0.048460974 0 0
Cluster_0 M46 1 0 0 1 0 0 1 1 1 1 1 0 0 0 0 1 1 0 0 0 0 1 0 1 0 2.91E-15 0 0
Cluster_0 M48 1 0 1 1 1 0 0 1 0 0 1 0 1 1 0 1 1 1 0 0 0 1 0 0 1 0 0.24950495 0
Cluster_0 M50 0 0 0 1 1 0 0 0 0 1 0 0 0 1 0 1 1 1 0 0 0 0 1 0 1 0 0.268085106 0
Cluster_0 M58 1 0 0 1 1 1 0 1 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 0 0 0 0 0
Cluster_0 M64 0 0 0 1 1 0 0 0 0 0 1 1 0 0 1 1 1 1 0 0 0 1 0 0 1 0 0.24950495 0
Cluster_0 Percentage_0 62.5 25 33.33 79.17 79.17 62.5 79.17 75 54.17 54.17 62.5 54.17 29.17 45.83 29.17 79.17 58.33 70.83 16.67 45.83 16.67 79.17 29.17 45.83 37.5 0.274267126
Cluster_0
Cluster_1 M9 1 1 0 0 0 0 1 0 0 0 1 1 1 0 1 1 1 0 1 1 0 0 0 0 1 0.02052486 1.203131763 0.02469411
Cluster_1 M10 0 0 1 1 0 1 1 1 0 0 1 1 1 0 1 1 1 0 1 1 0 0 0 0 1 0.02052486 1.203131763 0.02469411
Cluster_1 M20 1 0 0 0 1 0 1 1 1 0 1 1 1 0 1 0 1 0 1 1 0 0 0 0 0 0.017445152 0.052367556 0.00091356
Cluster_1 M25 1 1 1 0 0 1 1 1 0 0 1 0 1 0 0 1 0 1 1 0 0 0 1 0 1 1.18E-15 1.192200691 1.40E-15
Cluster_1 M26 1 0 1 1 0 0 1 0 0 1 1 0 1 0 0 1 0 1 0 0 0 1 1 0 1 1.18E-15 1.192200691 1.40E-15
Cluster_1 M27 1 1 1 0 0 1 1 0 0 0 1 1 1 0 1 1 0 1 1 0 0 0 1 0 1 1.18E-15 1.192200691 1.40E-15
Cluster_1 M29 1 0 0 0 0 0 1 1 1 1 1 0 1 1 1 1 0 0 0 0 0 0 1 1 0 1.68E-14 0.061124845 1.03E-15
Cluster_1 M35 0 1 0 1 1 1 1 0 0 0 1 1 1 1 1 0 1 0 0 0 0 0 1 0 0 3.15E-15 0.057604167 1.81E-16
Cluster_1 M37 0 1 0 1 0 1 1 1 0 1 0 1 1 0 0 1 0 1 1 0 0 0 1 0 0 1.56E-16 0.076363636 1.19E-17
Cluster_1 M41 1 1 1 0 1 1 0 1 1 1 1 1 1 0 0 1 1 1 0 1 0 1 1 0 0 1.73E-16 3.79E-16 6.56E-32
Cluster_1 M42 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 0 1 0 0 1 0 1 1.25E-16 2.75E-16 3.43E-32
Cluster_1 M47 1 1 1 0 1 0 0 0 1 1 1 0 1 0 0 0 0 1 1 0 0 0 0 0 0 0 1.57E-16 0
Cluster_1 M51 0 1 0 1 1 1 0 1 0 1 0 1 1 0 0 1 1 0 1 1 1 0 1 1 1 0 0.268085106 0
Cluster_1 M54 1 0 1 0 1 0 0 1 1 0 0 0 1 0 0 1 0 0 0 1 0 0 0 0 1 0 0.268085106 0
Cluster_1 M55 1 1 1 1 0 1 0 0 0 0 1 0 1 1 1 1 0 1 0 0 0 0 1 0 1 0 0.265263158 0
Cluster_1 M56 1 1 1 0 1 0 0 1 1 1 0 1 1 0 0 0 0 1 1 1 0 0 0 0 0 0 7.22E-17 0
Cluster_1 M57 0 1 0 0 1 1 0 1 0 0 1 1 1 1 1 0 0 0 1 0 0 0 1 0 0 0 0 0
Cluster_1 M59 1 0 0 0 0 1 0 1 0 1 1 0 1 1 1 0 0 0 0 1 1 0 1 0 0 0 0 0
Cluster_1 M60 0 1 0 0 0 1 0 1 0 1 0 1 1 0 0 0 1 1 1 0 0 1 0 0 1 0 0.257142857 0
Cluster_1 M61 0 0 1 0 0 0 0 0 0 0 0 1 1 0 1 1 0 0 1 0 1 0 0 1 1 0 0.268085106 0
Cluster_1 M63 0 0 1 1 0 1 0 1 0 0 0 1 1 0 1 1 1 1 1 1 0 0 0 0 0 0 1.53E-16 0
Cluster_1 Percentage_1 61.9 57.14 52.38 38.1 38.1 61.9 42.86 66.67 33.33 47.62 66.67 66.67 100 28.57 57.14 66.67 42.86 52.38 61.9 47.62 14.29 14.29 57.14 14.29 52.38 0.050301781
Cluster_1
Cluster_2 M0 1 0 0 1 0 0 1 1 0 0 1 1 1 1 1 0 1 0 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389



Cluster_2 M1 0 1 1 1 1 1 1 1 1 1 0 0 0 1 1 1 0 1 1 1 1 1 1 0 1 0.061762485 1.235498926 0.076307484
Cluster_2 M5 0 0 1 0 0 1 1 0 1 0 0 1 0 1 1 0 1 0 1 1 1 1 0 0 1 0.021089059 1.197255501 0.025248992
Cluster_2 M6 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 0 0 1 0.021089059 1.197255501 0.025248992
Cluster_2 M7 0 1 1 1 0 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 0 0 1 0.021089059 1.197255501 0.025248992
Cluster_2 M11 1 0 0 1 1 0 1 1 0 1 0 1 0 0 1 0 1 1 1 1 0 1 1 0 0 0.050637115 0.168105245 0.008512365
Cluster_2 M22 1 0 0 0 0 1 1 0 1 0 0 1 0 1 0 0 0 0 0 1 1 1 0 0 0 2.26E-14 0.153658537 3.48E-15
Cluster_2 M23 1 1 0 0 1 0 1 1 1 0 0 1 1 1 0 1 1 0 0 1 1 1 0 0 1 3.56E-15 0.911107544 3.24E-15
Cluster_2 M30 1 1 0 0 0 0 1 1 0 0 1 1 0 0 1 0 0 0 0 0 1 1 0 0 1 7.64E-16 1.135555556 8.67E-16
Cluster_2 M31 0 1 1 1 1 0 1 1 1 1 0 0 1 1 1 0 0 1 1 0 1 0 0 0 1 3.78E-16 1.135555556 4.29E-16
Cluster_2 M32 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 0 0 1 1 0 1 0 0 0 4.05E-16 0.854479167 3.46E-16
Cluster_2 M33 1 0 0 1 1 0 1 1 0 0 1 1 0 1 1 0 1 0 0 1 1 1 0 0 0 1.92E-15 0.15453125 2.97E-16
Cluster_2 M34 0 1 0 1 0 0 1 0 0 1 0 0 1 1 0 0 0 0 1 1 1 1 1 0 0 1.25E-15 0.153658537 1.92E-16
Cluster_2 M36 1 0 0 1 1 0 1 1 0 0 1 1 1 1 1 0 1 0 1 0 1 1 1 0 0 2.56E-15 0.061124845 1.56E-16
Cluster_2 M38 0 0 1 0 1 1 1 1 1 0 1 0 1 0 0 0 0 0 1 1 1 1 1 0 0 9.94E-15 1.48E-14 1.47E-28
Cluster_2 M44 0 1 1 1 0 1 1 0 0 0 1 1 0 1 0 0 1 1 1 1 1 1 0 0 0 0.017772198 0 0
Cluster_2 M49 1 0 0 1 0 1 1 0 0 1 0 1 0 0 0 1 0 0 0 1 1 1 1 0 0 0 0.153658537 0
Cluster_2 M52 0 1 1 1 0 1 0 1 1 0 1 1 0 1 0 1 1 0 0 0 1 1 0 0 0 0 0 0
Cluster_2 M53 1 1 0 0 0 0 0 1 0 1 0 1 1 1 1 0 1 1 0 1 1 1 0 0 1 0 0.237735849 0
Cluster_2 M62 1 1 1 1 1 1 0 1 0 1 0 0 0 0 1 0 0 1 1 1 1 1 1 0 1 0 0.237735849 0
Cluster_2 Percentage_2 55 55 45 70 40 55 85 75 45 40 35 75 50 75 65 25 55 35 65 80 90 95 40 0 50 0.238969215
Cluster_2
GEN_3 GEN_3 62.5 25 33.33 79.17 79.17 62.5 79.17 75 54.17 54.17 62.5 54.17 29.17 45.83 29.17 79.17 58.33 70.83 16.67 45.83 16.67 79.17 29.17 45.83 37.5 0.274267126

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M13 0 0 0 0 0 0 1 0 0 0 1 1 1 0 1 1 1 0 1 1 1 0 0 0 1 0.020545488 1.202872946 0.024713612
Cluster_0 M14 1 1 0 0 0 0 1 0 0 0 1 1 1 0 1 1 1 0 1 1 0 0 0 0 1 0.02052486 1.203131763 0.02469411
Cluster_0 M15 0 0 1 1 0 1 1 1 0 0 1 1 1 0 1 1 1 0 1 1 0 0 0 0 1 0.02052486 1.203131763 0.02469411
Cluster_0 M26 0 0 1 1 0 0 1 1 0 0 0 0 1 0 1 1 1 0 1 1 0 0 1 0 0 0.050424695 0.040131905 0.002023639
Cluster_0 M29 0 0 0 0 1 1 1 0 1 0 1 1 0 0 1 0 1 1 1 1 0 0 0 0 0 0.017445152 0.052367556 0.00091356
Cluster_0 M30 1 0 0 0 1 0 1 1 1 0 1 1 1 0 1 0 1 0 1 1 0 0 0 0 0 0.017445152 0.052367556 0.00091356
Cluster_0 M35 1 0 1 0 1 1 1 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 1.39E-14 0.190909091 2.65E-15
Cluster_0 M48 0 1 0 1 1 1 1 0 0 0 1 1 1 1 1 0 1 0 0 0 0 0 1 0 0 3.15E-15 0.057604167 1.81E-16
Cluster_0 M49 1 1 1 0 1 0 1 1 1 0 0 1 1 1 0 0 0 0 1 1 0 0 0 0 0 3.90E-16 0.076363636 2.98E-17
Cluster_0 M50 0 1 1 0 1 1 1 1 1 0 1 0 1 0 0 0 0 0 1 1 1 1 1 0 0 9.94E-15 1.48E-14 1.47E-28
Cluster_0 M54 1 1 1 1 0 1 1 0 0 0 1 1 1 0 1 1 0 1 1 0 1 0 1 0 0 2.62E-15 0 0
Cluster_0 M55 1 1 0 1 1 0 1 1 0 0 1 1 1 1 1 0 1 0 1 0 1 1 1 1 0 0.054970341 0 0
Cluster_0 Percentage_0 50 50 50 41.67 58.33 50 100 50 33.33 0 75 75 91.67 33.33 83.33 41.67 66.67 16.67 83.33 66.67 33.33 16.67 41.67 8.33 25 0.077952592
Cluster_0
Cluster_1 M0 0 1 1 1 1 1 1 1 1 1 0 0 0 1 1 1 0 1 1 1 1 1 1 0 1 0.061762485 1.235498926 0.076307484
Cluster_1 M31 1 0 0 0 1 1 1 1 1 0 0 1 1 1 0 1 0 0 0 0 0 1 0 0 1 5.79E-15 0.876 5.07E-15
Cluster_1 M32 1 0 0 0 0 1 1 0 1 0 0 1 0 1 0 0 0 0 0 1 1 1 0 0 0 2.26E-14 0.153658537 3.48E-15
Cluster_1 M33 1 1 0 0 1 0 1 1 1 0 0 1 1 1 0 1 1 0 0 1 1 1 0 0 1 3.56E-15 0.911107544 3.24E-15
Cluster_1 M34 1 0 1 1 1 0 1 0 0 0 1 1 1 1 0 1 0 0 0 1 1 1 0 0 1 3.56E-15 0.911107544 3.24E-15
Cluster_1 M41 1 0 1 1 1 1 1 0 0 0 0 0 0 1 0 1 0 0 0 1 0 1 0 0 1 1.42E-15 0.876 1.24E-15
Cluster_1 M43 1 1 0 1 1 0 1 1 0 0 1 1 0 0 1 0 0 0 0 0 1 1 0 0 1 7.64E-16 1.135555556 8.67E-16
Cluster_1 M46 1 0 0 1 1 0 1 1 0 0 1 1 0 1 1 0 1 0 0 1 1 1 0 0 0 1.92E-15 0.15453125 2.97E-16
Cluster_1 M51 1 0 0 1 1 0 1 1 0 0 1 0 0 1 0 1 1 0 0 1 1 1 0 0 0 1.12E-15 1.75E-15 1.95E-30
Cluster_1 M63 1 0 0 1 0 1 1 0 0 1 0 1 0 0 0 1 0 0 0 1 1 1 1 0 0 0 0.153658537 0
Cluster_1 Percentage_1 90 30 30 70 80 50 100 60 40 20 40 70 30 80 30 70 30 10 10 80 80 100 20 0 60 0.076307484
Cluster_1
Cluster_2 M2 0 0 1 1 1 0 1 1 0 0 1 1 0 0 0 1 1 1 1 1 0 1 0 1 1 0.06317052 1.183928487 0.074789378
Cluster_2 M12 1 0 1 1 1 1 1 1 0 1 0 1 0 0 1 0 1 1 1 1 0 1 0 0 1 0.02094322 1.199073114 0.025112452
Cluster_2 M16 1 0 0 1 1 0 1 0 0 1 0 1 0 0 1 0 1 1 1 1 0 1 1 0 0 0.050637115 0.168105245 0.008512365
Cluster_2 M27 1 1 0 1 0 1 1 1 1 0 1 1 0 0 0 1 0 0 1 1 0 1 0 0 0 0.017482179 0.052478705 0.000917442
Cluster_2 M28 1 0 1 0 1 1 1 0 1 1 1 1 0 0 0 0 1 1 1 1 0 1 0 0 0 0.017482179 0.052478705 0.000917442
Cluster_2 Percentage_2 80 20 60 80 80 60 100 60 40 60 60 100 0 0 40 40 80 80 100 100 0 100 20 20 40 0.110249079
Cluster_2
Cluster_3 M1 1 0 0 1 0 1 1 1 0 0 0 0 0 1 1 0 1 0 1 1 0 1 1 0 1 0.060966463 1.238392029 0.075500382
Cluster_3 M7 0 0 1 0 0 1 1 0 1 0 0 1 0 1 1 0 1 0 1 1 1 1 0 0 1 0.021089059 1.197255501 0.025248992
Cluster_3 M8 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 0 0 1 0.021089059 1.197255501 0.025248992
Cluster_3 M9 1 1 1 1 0 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 0 0 1 0.021089059 1.197255501 0.025248992
Cluster_3 M10 0 0 1 0 0 1 1 1 1 0 0 0 1 1 1 1 0 0 1 1 1 1 0 0 1 0.021089059 1.197255501 0.025248992
Cluster_3 M36 0 1 0 0 0 1 1 0 0 0 0 1 0 1 1 0 0 1 0 1 1 1 0 0 0 2.58E-15 0.96504717 2.49E-15
Cluster_3 M44 0 1 1 1 1 0 1 1 1 1 0 0 1 1 1 0 0 1 1 0 1 0 0 0 1 3.78E-16 1.135555556 4.29E-16
Cluster_3 M45 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 0 0 1 1 0 1 0 0 0 4.05E-16 0.854479167 3.46E-16
Cluster_3 M47 0 1 0 1 0 0 1 0 0 1 0 0 1 1 0 0 0 0 1 1 1 1 1 0 0 1.25E-15 0.153658537 1.92E-16
Cluster_3 M53 1 0 0 1 0 0 0 1 0 0 1 1 1 1 1 0 1 0 1 1 1 1 1 0 1 0 0.231192661 0
Cluster_3 M58 0 1 1 1 0 1 1 0 0 0 1 1 0 1 0 0 1 1 1 1 1 1 0 0 0 0.017772198 0 0
Cluster_3 Percentage_3 36.36 54.55 54.55 72.73 9.09 72.73 90.91 63.64 45.45 27.27 18.18 63.64 63.64 100 81.82 18.18 54.55 36.36 90.91 90.91 81.82 90.91 27.27 0 63.64 0.176496351



Cluster_3
Cluster_4 M3 1 0 0 1 1 0 1 0 0 1 1 0 0 0 0 0 0 1 0 0 1 1 1 1 1 0.06350645 1.158306479 0.073559933
Cluster_4 M4 0 0 0 0 1 0 1 1 0 0 0 1 0 0 1 1 0 1 0 1 0 1 0 1 1 0.061010591 1.193367934 0.072808083
Cluster_4 M5 1 1 1 1 0 1 1 1 1 0 0 0 0 1 0 1 1 1 0 0 0 1 1 1 1 0.060985261 1.180637191 0.072001467
Cluster_4 M11 0 1 0 1 1 1 1 1 1 1 0 1 0 0 0 0 1 1 0 1 0 1 0 0 1 0.02094322 1.199073114 0.025112452
Cluster_4 M22 0 1 0 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0 1 0 1 0 1 0 0.050828547 0.050361941 0.002559824
Cluster_4 M23 0 1 0 0 1 1 1 1 1 1 0 1 0 0 0 0 1 1 0 1 0 1 0 1 0 0.050828547 0.050361941 0.002559824
Cluster_4 M39 1 0 0 1 1 0 1 1 1 1 1 1 1 1 0 1 0 1 0 0 0 1 0 0 1 1.18E-15 1.192200691 1.40E-15
Cluster_4 M40 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 0 1 0 0 0 1 0 0 1 1.18E-15 1.192200691 1.40E-15
Cluster_4 M62 1 0 1 1 1 0 0 1 0 0 1 0 1 1 0 1 1 1 0 0 0 1 0 0 1 0 0.24950495 0
Cluster_4 M64 0 0 0 1 1 0 0 0 0 1 0 0 0 1 0 1 1 1 0 0 0 0 1 0 1 0 0.268085106 0
Cluster_4 Percentage_4 40 40 20 70 90 50 80 80 60 70 30 60 40 60 20 70 60 100 0 40 10 90 30 50 80 0.248601584
Cluster_4
Cluster_5 M17 1 0 0 1 0 1 1 1 1 1 1 1 0 0 0 1 1 0 1 0 0 1 0 1 0 0.075609084 0.107937336 0.008161043
Cluster_5 M18 0 0 0 1 1 1 1 1 1 1 1 1 0 1 0 1 0 1 0 1 0 0 1 1 0 0.099893363 0.07950293 0.007941815
Cluster_5 M20 0 1 0 1 1 1 1 1 1 1 1 1 0 0 1 1 0 1 0 0 0 0 1 1 0 0.077484965 0.061668579 0.004778388
Cluster_5 M21 0 0 0 1 0 0 1 1 0 1 1 0 0 0 0 1 0 1 0 0 0 1 0 1 0 0.047460027 0.067752558 0.003215538
Cluster_5 M25 0 0 0 1 0 1 1 1 1 1 0 1 1 0 0 1 0 1 1 0 0 0 1 1 0 0.05148343 0.040974529 0.002109509
Cluster_5 M52 1 1 1 0 1 1 0 1 1 1 1 1 1 0 0 1 1 1 0 1 0 1 1 0 0 1.73E-16 3.79E-16 6.56E-32
Cluster_5 M56 1 0 1 1 1 0 0 1 0 1 1 1 0 0 0 1 1 1 1 1 0 1 1 0 0 0 2.79E-17 0
Cluster_5 M57 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 0 1 1.35E-16 0 0
Cluster_5 M59 0 0 1 1 1 1 1 1 0 1 1 1 0 0 1 0 1 1 0 0 1 1 0 1 0 0.048460974 0 0
Cluster_5 M60 1 0 0 1 0 0 1 1 1 1 1 0 0 0 0 1 1 0 0 0 0 1 0 1 0 2.91E-15 0 0
Cluster_5 Percentage_5 50 20 30 90 50 70 70 100 70 100 90 80 30 20 30 90 60 80 30 30 10 60 60 70 10 0.026206293
Cluster_5
Cluster_6 M6 0 1 1 1 1 0 1 0 1 1 1 1 0 0 0 1 0 1 1 1 0 0 1 0 1 0.058870663 1.112832133 0.065513166
Cluster_6 M19 1 0 0 0 0 0 1 1 1 1 1 0 1 1 1 1 0 0 1 0 0 0 1 1 0 0.077485064 0.061668658 0.0047784
Cluster_6 M24 1 1 1 0 0 1 1 1 0 0 1 0 0 1 1 1 1 1 0 1 0 0 0 1 0 0.053683996 0.042725911 0.002293698
Cluster_6 M37 1 1 1 0 0 1 1 1 0 0 1 0 1 0 0 1 0 1 1 0 0 0 1 0 1 1.18E-15 1.192200691 1.40E-15
Cluster_6 M38 1 0 1 1 0 0 1 0 0 1 1 0 1 0 0 1 0 1 1 0 0 1 1 0 1 1.18E-15 1.192200691 1.40E-15
Cluster_6 M42 1 0 1 0 0 0 1 1 0 0 1 0 1 1 1 1 0 0 0 0 0 0 1 1 0 1.68E-14 0.061124845 1.03E-15
Cluster_6 M61 1 1 1 0 1 0 0 0 1 1 1 0 1 0 0 0 0 1 1 0 0 0 0 0 0 0 1.57E-16 0
Cluster_6 Percentage_6 85.71 57.14 85.71 28.57 28.57 28.57 85.71 57.14 42.86 57.14 100 14.29 71.43 42.86 42.86 85.71 14.29 71.43 71.43 28.57 0 14.29 71.43 42.86 42.86 0.072585263
Cluster_6
GEN_4 GEN_4 40 40 20 70 90 50 80 80 60 70 30 60 40 60 20 70 60 100 0 40 10 90 30 50 80 0.248601584

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M2 0 0 1 1 1 0 1 1 0 0 1 1 0 0 0 1 1 1 1 1 0 1 0 1 1 0.06317052 1.183928487 0.074789378
Cluster_0 M4 1 0 0 1 1 0 1 0 0 1 1 0 0 0 0 0 0 1 0 0 1 1 1 1 1 0.06350645 1.158306479 0.073559933
Cluster_0 M5 0 0 0 0 1 0 1 1 0 0 0 1 0 0 1 1 0 1 0 1 0 1 0 1 1 0.061010591 1.193367934 0.072808083
Cluster_0 M6 1 1 1 1 0 1 1 1 1 0 0 0 0 1 0 1 1 1 0 0 0 1 1 1 1 0.060985261 1.180637191 0.072001467
Cluster_0 M7 0 0 1 1 1 0 1 1 1 0 0 0 1 0 0 1 1 1 1 0 0 1 0 1 1 0.056515384 1.165412203 0.065863718
Cluster_0 M8 0 1 1 1 1 0 1 0 1 1 1 1 0 0 0 1 0 1 1 1 0 0 1 0 1 0.058870663 1.112832133 0.065513166
Cluster_0 M14 1 0 1 1 1 1 1 1 1 1 0 1 0 0 1 0 1 1 1 1 0 1 0 0 1 0.02094322 1.199073114 0.025112452
Cluster_0 M19 1 0 1 1 1 1 1 1 1 1 1 1 1 0 0 1 1 1 0 1 0 1 1 0 0 0.101641367 0.080894127 0.00822219
Cluster_0 M20 0 0 0 0 0 1 1 1 1 1 1 1 0 0 0 1 1 1 0 1 0 0 0 1 0 0.099893363 0.07950293 0.007941815
Cluster_0 M21 0 0 0 1 1 1 1 1 1 1 1 1 0 1 0 1 0 1 0 1 0 0 1 1 0 0.099893363 0.07950293 0.007941815
Cluster_0 M22 1 0 0 0 0 0 1 1 1 1 1 0 1 1 1 1 0 0 1 0 0 0 1 1 0 0.077485064 0.061668658 0.0047784
Cluster_0 M23 0 0 0 1 1 0 1 1 1 1 1 1 0 0 1 1 0 1 0 0 0 0 1 1 0 0.077484965 0.061668579 0.004778388
Cluster_0 M24 0 1 0 0 1 1 1 1 0 1 0 1 1 1 0 1 1 1 0 1 0 1 0 1 0 0.050828547 0.09398898 0.004777323
Cluster_0 M26 0 0 0 1 0 0 1 1 0 1 1 1 0 0 0 1 0 1 0 0 0 1 0 1 0 0.047460027 0.067752558 0.003215538
Cluster_0 M27 0 1 0 1 1 1 1 1 1 1 0 1 0 1 0 0 0 1 0 1 0 1 1 1 0 0.050928096 0.050460576 0.002569861
Cluster_0 M28 0 1 0 0 1 1 1 1 1 1 0 1 0 0 0 0 1 1 0 1 0 1 0 1 0 0.050828547 0.050361941 0.002559824
Cluster_0 M30 1 0 0 1 1 0 1 0 1 1 1 1 1 1 1 1 0 1 1 0 0 0 1 1 0 0.053790897 0.042810992 0.002302842
Cluster_0 M31 0 0 0 1 0 1 1 1 1 1 0 1 1 0 0 1 0 1 1 0 0 0 1 1 0 0.05148343 0.040974529 0.002109509
Cluster_0 M44 1 0 0 1 0 1 1 1 1 1 1 1 1 0 1 1 1 0 0 0 0 1 0 0 1 3.08E-15 0.876 2.70E-15
Cluster_0 M47 1 0 0 1 1 0 1 1 1 1 1 1 1 1 0 1 0 1 0 0 0 1 0 0 1 1.18E-15 1.192200691 1.40E-15
Cluster_0 M48 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 0 1 0 0 0 1 0 0 1 1.18E-15 1.192200691 1.40E-15
Cluster_0 Percentage_0 38.1 23.81 28.57 76.19 71.43 52.38 100 85.71 76.19 80.95 57.14 80.95 42.86 38.1 33.33 80.95 42.86 90.48 33.33 47.62 4.76 66.67 47.62 71.43 47.62 0.500845704
Cluster_0
Cluster_1 M1 0 0 0 1 0 1 1 1 0 0 0 0 0 1 1 0 1 0 1 1 0 1 1 0 1 0.060966463 1.238392029 0.075500382
Cluster_1 M15 0 0 0 0 0 0 1 0 0 0 1 1 1 0 1 1 1 0 1 1 1 0 0 0 1 0.020545488 1.202872946 0.024713612
Cluster_1 M16 1 1 0 0 0 0 1 0 0 0 1 1 1 0 1 1 1 0 1 1 0 0 0 0 1 0.02052486 1.203131763 0.02469411
Cluster_1 M17 1 0 0 1 1 0 1 0 0 1 0 1 0 0 1 0 1 1 1 1 0 1 1 0 0 0.050637115 0.168105245 0.008512365
Cluster_1 M18 1 0 0 0 0 0 1 1 0 1 0 0 0 0 1 0 1 0 1 1 0 1 1 0 0 0.050637115 0.168105245 0.008512365
Cluster_1 M25 1 0 0 1 0 1 1 1 1 0 1 1 0 0 1 0 1 0 1 0 0 1 0 1 0 0.047460027 0.067752558 0.003215538
Cluster_1 M32 1 1 1 0 0 1 1 1 0 1 0 0 0 1 1 1 1 1 0 1 0 0 0 1 0 0.050690731 0.040343638 0.002045048
Cluster_1 M34 1 1 0 1 0 1 1 1 1 0 1 1 0 0 0 1 0 0 1 1 0 1 0 0 0 0.017482179 0.052478705 0.000917442
Cluster_1 M35 1 0 1 0 1 1 1 0 1 1 1 1 0 0 0 0 1 1 1 1 0 1 0 0 0 0.017482179 0.052478705 0.000917442



Cluster_1 M37 1 0 0 0 1 1 1 0 1 0 1 1 0 0 1 0 1 1 1 1 0 0 0 0 0 0.017445152 0.052367556 0.00091356
Cluster_1 M38 1 0 0 1 1 0 1 1 1 0 1 1 1 0 1 0 1 0 1 1 0 0 0 0 0 0.017445152 0.052367556 0.00091356
Cluster_1 M39 0 0 0 1 1 0 1 1 0 0 1 1 0 0 1 1 1 0 0 1 1 0 0 0 1 2.54E-14 0.919259259 2.34E-14
Cluster_1 M40 1 0 0 0 1 1 1 1 1 0 1 1 1 1 0 1 0 0 0 0 0 1 0 0 1 5.79E-15 0.876 5.07E-15
Cluster_1 M41 1 0 0 0 0 1 1 0 0 0 0 1 0 1 0 0 0 0 0 1 1 1 0 0 0 2.26E-14 0.153658537 3.48E-15
Cluster_1 M45 1 0 1 0 1 1 1 0 1 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 1.39E-14 0.190909091 2.65E-15
Cluster_1 M51 1 0 1 0 0 0 1 1 0 0 1 0 1 1 1 1 0 0 0 0 0 0 1 1 0 1.68E-14 0.061124845 1.03E-15
Cluster_1 M53 1 1 0 1 1 0 1 1 0 0 1 1 0 0 1 0 0 0 0 0 1 1 0 0 1 7.64E-16 1.135555556 8.67E-16
Cluster_1 M56 0 1 0 0 0 1 1 0 0 0 0 1 0 1 1 0 0 1 0 1 0 1 0 0 0 4.05E-16 0.854479167 3.46E-16
Cluster_1 M57 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 0 0 1 1 0 1 0 0 0 4.05E-16 0.854479167 3.46E-16
Cluster_1 M58 0 1 0 0 0 1 1 0 0 0 1 0 0 1 1 0 0 1 0 1 1 1 0 0 0 1.94E-15 0.15453125 3.00E-16
Cluster_1 M59 1 0 0 1 1 0 1 1 0 0 1 1 0 1 1 0 1 0 0 1 1 1 0 0 0 1.92E-15 0.15453125 2.97E-16
Cluster_1 M60 0 1 0 1 1 1 1 0 0 0 1 1 1 1 1 0 1 0 0 0 0 0 1 0 0 3.15E-15 0.057604167 1.81E-16
Cluster_1 M63 1 0 1 0 1 1 1 0 0 1 1 0 0 1 0 0 0 1 0 0 1 1 0 0 0 8.66E-15 1.83E-14 1.59E-28
Cluster_1 Percentage_1 73.91 30.43 21.74 43.48 47.83 60.87 100 52.17 34.78 21.74 65.22 69.57 30.43 52.17 78.26 30.43 56.52 30.43 47.83 69.57 30.43 60.87 21.74 13.04 26.09 0.150855424
Cluster_1
Cluster_2 M0 0 1 1 1 1 1 1 1 0 1 0 0 1 1 1 1 0 1 0 1 1 1 1 0 1 0.061762485 1.235498926 0.076307484
Cluster_2 M3 0 1 1 1 0 1 1 0 1 1 1 1 1 1 1 1 0 1 0 1 1 0 1 0 1 0.059770072 1.239381671 0.074077932
Cluster_2 M9 1 1 1 1 0 1 1 1 0 0 1 1 1 0 0 0 1 1 0 1 0 1 0 0 1 0.021684663 1.189835644 0.025801185
Cluster_2 M10 0 0 1 0 0 1 1 0 1 0 0 1 0 1 1 0 1 0 1 1 1 1 0 0 1 0.021089059 1.197255501 0.025248992
Cluster_2 M11 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 0 0 1 0.021089059 1.197255501 0.025248992
Cluster_2 M12 1 1 1 1 0 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 0 0 1 0.021089059 1.197255501 0.025248992
Cluster_2 M13 0 0 1 0 0 1 1 1 1 0 0 0 1 1 1 1 0 0 1 1 1 1 0 0 1 0.021089059 1.197255501 0.025248992
Cluster_2 M29 1 0 1 1 0 0 1 1 0 0 0 0 1 0 0 1 1 0 1 1 0 1 0 0 0 0.01739484 0.13449163 0.00233946
Cluster_2 M33 0 1 1 1 0 0 1 1 0 0 0 0 1 0 1 1 1 1 1 1 0 0 1 0 0 0.050424695 0.040131905 0.002023639
Cluster_2 M36 1 0 1 1 0 1 1 1 0 0 1 0 1 1 0 1 1 0 1 1 0 1 0 0 0 0.017482179 0.052478705 0.000917442
Cluster_2 M42 1 1 0 0 1 0 1 1 1 0 0 1 1 1 0 1 1 0 0 1 1 1 0 0 1 3.56E-15 0.911107544 3.24E-15
Cluster_2 M43 1 0 1 1 0 0 1 0 0 0 1 1 1 1 0 1 0 0 0 1 1 1 0 0 1 3.56E-15 0.911107544 3.24E-15
Cluster_2 M46 1 1 1 0 0 1 1 1 0 0 1 0 1 0 0 1 0 1 1 0 0 0 1 0 1 1.18E-15 1.192200691 1.40E-15
Cluster_2 M49 1 0 1 1 1 1 1 1 0 0 0 1 1 0 1 0 1 1 1 0 0 1 1 0 1 1.18E-15 1.192200691 1.40E-15
Cluster_2 M50 1 0 1 1 0 1 1 0 0 0 0 0 0 1 0 1 0 0 0 1 0 1 0 0 1 1.42E-15 0.876 1.24E-15
Cluster_2 M52 0 1 0 0 1 0 1 1 1 0 0 1 1 1 1 1 1 0 0 1 1 0 1 0 1 8.11E-16 1.264054983 1.03E-15
Cluster_2 M54 0 1 1 1 1 0 1 1 1 1 0 0 1 1 1 0 0 1 1 0 1 0 0 0 1 3.78E-16 1.135555556 4.29E-16
Cluster_2 M55 1 1 1 1 1 0 1 1 0 1 1 1 0 1 1 0 0 1 1 1 1 0 0 0 1 3.78E-16 1.135555556 4.29E-16
Cluster_2 M61 0 1 0 1 0 0 1 0 0 0 0 0 1 1 0 0 0 0 1 1 1 1 0 0 0 8.26E-16 0.153658537 1.27E-16
Cluster_2 M62 1 1 1 0 1 0 1 1 1 0 0 1 1 1 0 0 0 0 1 1 0 0 0 0 0 3.90E-16 0.076363636 2.98E-17
Cluster_2 M64 0 1 1 0 1 1 1 1 1 0 1 0 1 0 0 0 0 0 1 1 1 1 1 0 0 9.94E-15 1.48E-14 1.47E-28
Cluster_2 Percentage_2 52.38 66.67 85.71 66.67 38.1 57.14 100 76.19 42.86 23.81 33.33 52.38 85.71 71.43 52.38 57.14 47.62 42.86 66.67 85.71 61.9 66.67 33.33 0 71.43 0.282463111
Cluster_2
GEN_5 GEN_5 38.1 23.81 28.57 76.19 71.43 52.38 100 85.71 76.19 80.95 57.14 80.95 42.86 38.1 33.33 80.95 42.86 90.48 33.33 47.62 4.76 66.67 47.62 71.43 47.62 0.500845704

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M2 0 0 1 1 1 0 1 1 0 0 1 1 0 0 0 1 1 1 1 1 0 1 0 1 1 0.06317052 1.183928487 0.074789378
Cluster_0 M9 1 0 0 1 1 0 1 0 0 1 1 0 0 0 0 0 1 1 0 1 0 0 0 1 1 0.059350161 1.197288463 0.071059263
Cluster_0 M11 1 0 1 0 0 1 1 1 0 1 1 0 1 0 0 0 1 1 0 1 0 1 1 0 1 0.062311897 1.096041194 0.068296406
Cluster_0 M15 0 0 1 1 0 0 1 1 1 0 0 0 1 0 0 0 1 1 1 0 0 1 0 1 1 0.056515384 1.165412203 0.065863718
Cluster_0 M21 1 1 1 1 0 1 1 1 0 0 1 1 1 0 0 0 1 1 0 1 0 1 0 0 1 0.021684663 1.189835644 0.025801185
Cluster_0 M26 0 0 1 1 0 0 1 0 1 0 0 1 0 0 0 0 1 0 1 1 0 1 0 0 1 0.02094322 1.199073114 0.025112452
Cluster_0 M27 1 0 1 1 1 1 1 1 1 1 0 1 1 0 1 0 1 1 1 1 0 1 0 0 1 0.02094322 1.199073114 0.025112452
Cluster_0 M28 1 0 0 1 1 0 1 1 1 0 1 1 1 0 1 0 1 0 1 1 0 0 0 0 1 0.02052486 1.203131763 0.02469411
Cluster_0 M30 1 0 0 1 1 0 1 0 0 1 0 1 0 0 1 0 1 1 1 1 0 1 1 0 0 0.050637115 0.168105245 0.008512365
Cluster_0 M31 1 0 0 0 0 0 1 1 0 1 0 0 0 0 1 0 1 0 1 1 0 1 1 0 0 0.050637115 0.168105245 0.008512365
Cluster_0 M32 1 0 1 1 0 0 1 1 0 0 0 0 1 0 0 1 1 0 1 1 0 1 1 0 0 0.050637115 0.168105245 0.008512365
Cluster_0 M36 1 0 0 1 0 1 1 1 1 0 1 1 0 0 1 0 1 0 1 0 0 1 0 1 0 0.047460027 0.067752558 0.003215538
Cluster_0 M40 1 1 0 1 0 0 1 1 0 0 0 1 0 0 1 0 1 0 1 1 0 1 0 0 0 0.01739484 0.13449163 0.00233946
Cluster_0 M45 1 0 1 1 1 0 1 1 1 0 1 1 1 0 1 1 1 1 0 1 0 0 1 0 0 0.050949845 0.040549861 0.002066009
Cluster_0 M49 1 1 0 1 0 1 1 1 1 0 1 1 0 0 0 1 0 0 1 1 0 1 0 0 0 0.017482179 0.052478705 0.000917442
Cluster_0 M50 1 0 1 0 1 1 1 0 1 1 1 1 0 0 0 0 1 1 1 1 0 1 0 0 0 0.017482179 0.052478705 0.000917442
Cluster_0 M52 1 0 0 0 1 1 1 0 1 0 1 1 0 0 1 0 1 1 1 1 0 0 0 0 0 0.017445152 0.052367556 0.00091356
Cluster_0 M54 0 0 0 1 1 1 1 1 0 1 1 1 0 0 0 1 1 0 0 1 1 1 0 0 1 2.54E-14 0.919259259 2.34E-14
Cluster_0 M59 1 0 0 1 0 1 1 1 1 1 1 1 1 0 1 1 1 0 0 0 0 1 0 0 1 3.08E-15 0.876 2.70E-15
Cluster_0 Percentage_0 78.95 15.79 47.37 78.95 47.37 47.37 100 73.68 52.63 42.11 63.16 73.68 42.11 0 47.37 31.58 94.74 52.63 68.42 84.21 5.26 78.95 26.32 21.05 52.63 0.41663551
Cluster_0
Cluster_1 M0 0 1 1 1 1 1 1 1 0 1 0 0 1 1 1 1 0 1 0 1 1 1 1 0 1 0.061762485 1.235498926 0.076307484
Cluster_1 M3 0 1 1 1 0 1 1 0 1 1 1 1 1 1 1 1 0 1 0 1 1 0 1 0 1 0.059770072 1.239381671 0.074077932
Cluster_1 M5 1 1 1 1 1 1 1 1 0 0 1 1 0 1 0 1 1 1 0 0 0 1 1 1 1 0.063026541 1.171286446 0.073822133
Cluster_1 M7 0 1 1 1 0 1 1 0 1 1 1 1 0 1 1 1 0 1 0 1 0 0 1 0 1 0.059131243 1.241738512 0.073425541
Cluster_1 M8 1 1 1 1 0 1 1 1 1 0 0 0 0 1 0 1 1 1 0 0 0 1 1 1 1 0.060985261 1.180637191 0.072001467
Cluster_1 M12 0 1 1 1 1 1 1 1 0 1 0 1 1 0 1 1 0 1 1 1 1 1 1 0 1 0.060992798 1.103748141 0.067320688



Cluster_1 M13 0 0 1 0 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 0 1 1 0 1 1 0.057166269 1.16202151 0.066428434
Cluster_1 M29 0 1 0 0 0 1 1 0 0 0 0 1 0 1 1 1 0 1 0 1 0 1 0 0 0 0.017555655 0.592901162 0.010408768
Cluster_1 M34 0 1 0 0 1 1 1 1 0 1 0 1 1 1 0 1 1 1 0 1 0 1 0 1 0 0.050828547 0.09398898 0.004777323
Cluster_1 M46 1 1 1 0 0 1 1 1 0 1 0 0 0 1 1 1 1 1 0 1 0 0 0 1 0 0.050690731 0.040343638 0.002045048
Cluster_1 M55 1 0 0 0 1 1 1 1 1 0 1 1 1 1 0 1 0 0 0 0 0 1 0 0 1 5.79E-15 0.876 5.07E-15
Cluster_1 M62 1 1 1 0 0 1 1 1 0 0 1 0 1 0 0 1 0 1 1 0 0 0 1 0 1 1.18E-15 1.192200691 1.40E-15
Cluster_1 M64 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 0 1 0 0 0 1 0 0 1 1.18E-15 1.192200691 1.40E-15
Cluster_1 Percentage_1 38.46 76.92 69.23 53.85 53.85 100 100 76.92 46.15 53.85 38.46 61.54 61.54 84.62 61.54 100 38.46 92.31 23.08 53.85 30.77 69.23 53.85 38.46 76.92 0.520614819
Cluster_1
Cluster_2 M6 1 0 0 1 1 0 1 0 0 1 1 0 0 0 0 0 0 1 0 0 1 1 1 1 1 0.06350645 1.158306479 0.073559933
Cluster_2 M14 0 1 1 1 1 0 1 0 1 1 1 1 1 0 0 1 0 1 1 1 1 0 1 0 1 0.059376464 1.109851587 0.065899063
Cluster_2 M16 0 1 1 1 1 0 1 0 1 1 1 1 0 0 0 1 0 1 1 1 0 0 1 0 1 0.058870663 1.112832133 0.065513166
Cluster_2 M17 1 0 0 1 0 0 1 0 0 1 0 1 1 1 1 0 0 1 0 1 0 1 1 1 0 0.051539541 0.649864031 0.033493694
Cluster_2 M18 1 0 0 1 1 0 1 1 1 1 1 1 1 0 0 1 0 1 0 1 0 1 0 0 1 0.024739915 1.151770942 0.028494715
Cluster_2 M33 1 0 1 1 1 1 1 1 1 1 1 1 1 0 0 1 1 1 0 1 0 1 1 0 0 0.101641367 0.080894127 0.00822219
Cluster_2 M35 0 0 1 1 1 1 1 0 1 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 0.050828547 0.09398898 0.004777323
Cluster_2 M37 0 0 0 1 0 0 1 1 0 1 1 1 0 0 0 1 0 1 0 0 0 1 0 1 0 0.047460027 0.067752558 0.003215538
Cluster_2 M38 1 0 1 1 0 0 1 0 0 1 1 0 1 1 0 1 0 1 1 0 0 0 0 1 0 0.047330368 0.067567319 0.003197986
Cluster_2 M39 0 1 0 1 1 1 1 1 1 1 0 1 0 1 0 0 0 1 0 1 0 1 1 1 0 0.050928096 0.050460576 0.002569861
Cluster_2 M41 1 0 0 1 1 0 1 0 1 1 1 1 1 1 1 1 0 1 1 0 0 1 1 1 0 0.053799963 0.042818207 0.002303618
Cluster_2 M42 1 0 0 0 0 0 1 1 0 1 1 0 1 1 1 1 0 0 1 0 0 0 1 1 0 0.053790897 0.042810992 0.002302842
Cluster_2 M44 0 0 0 1 0 1 1 1 1 1 0 1 1 0 0 1 0 1 1 0 0 0 1 1 0 0.05148343 0.040974529 0.002109509
Cluster_2 M61 0 0 0 1 0 1 1 1 1 1 1 1 1 0 1 1 1 0 0 0 0 0 0 1 1 2.09E-15 0.876 1.83E-15
Cluster_2 M63 1 0 0 1 1 0 1 1 1 1 1 1 1 1 0 1 0 1 0 0 0 1 0 0 1 1.18E-15 1.192200691 1.40E-15
Cluster_2 Percentage_2 53.33 20 33.33 93.33 60 33.33 100 53.33 66.67 100 73.33 80 66.67 46.67 26.67 80 13.33 86.67 40 46.67 13.33 60 60 66.67 40 0.295659438
Cluster_2
Cluster_3 M1 0 0 0 1 0 1 1 1 0 0 0 0 0 1 1 0 1 0 1 1 1 1 1 0 1 0.061762485 1.235498926 0.076307484
Cluster_3 M4 0 1 1 0 0 1 1 0 0 0 1 1 1 1 1 0 1 0 1 1 0 0 1 0 1 0.059595338 1.240025471 0.073899738
Cluster_3 M10 1 1 0 0 0 0 1 0 0 0 0 1 1 0 1 1 1 0 1 1 0 0 0 1 1 0.059350161 1.197288463 0.071059263
Cluster_3 M19 0 0 0 0 0 0 1 0 0 0 1 1 1 0 1 1 1 0 1 1 1 1 0 0 1 0.021802011 1.188372969 0.025908921
Cluster_3 M20 0 1 0 0 0 0 1 0 1 0 1 1 1 1 0 1 1 0 1 1 1 1 0 0 1 0.021802011 1.188372969 0.025908921
Cluster_3 M22 0 0 1 0 1 1 1 0 0 0 0 1 0 1 1 0 1 1 1 1 1 1 0 0 1 0.021089059 1.197255501 0.025248992
Cluster_3 M23 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 0 0 1 0.021089059 1.197255501 0.025248992
Cluster_3 M24 1 1 1 1 0 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 0 0 1 0.021089059 1.197255501 0.025248992
Cluster_3 M25 0 0 1 0 0 1 1 1 1 0 0 0 1 1 1 1 0 0 1 1 1 1 0 0 1 0.021089059 1.197255501 0.025248992
Cluster_3 M43 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 0 0 0.053489042 0.042570752 0.002277069
Cluster_3 M47 0 1 1 1 0 0 1 1 0 0 0 0 1 0 1 1 1 1 1 1 0 0 1 0 0 0.050424695 0.040131905 0.002023639
Cluster_3 M48 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 0 0 0 0.018295698 0.054920757 0.001004814
Cluster_3 M51 1 0 1 1 0 1 1 1 0 0 1 0 1 1 0 1 1 0 1 1 0 1 0 0 0 0.017482179 0.052478705 0.000917442
Cluster_3 M53 0 0 0 1 1 0 1 1 0 0 1 1 0 0 1 1 1 0 0 1 1 0 0 0 1 2.54E-14 0.919259259 2.34E-14
Cluster_3 M56 1 0 0 0 0 1 1 0 0 0 0 1 0 1 0 0 0 0 0 1 1 1 0 0 0 2.26E-14 0.153658537 3.48E-15
Cluster_3 M57 1 1 0 0 1 0 1 1 1 0 0 1 1 1 0 1 1 0 0 1 1 1 0 0 1 3.56E-15 0.911107544 3.24E-15
Cluster_3 M58 1 0 1 1 0 0 1 0 0 0 1 1 1 1 0 1 0 0 0 1 1 1 0 0 1 3.56E-15 0.911107544 3.24E-15
Cluster_3 M60 1 0 0 0 1 0 1 1 0 0 0 1 1 0 1 1 1 0 0 0 0 1 0 0 1 3.08E-15 0.876 2.70E-15
Cluster_3 Percentage_3 50 44.44 44.44 50 27.78 55.56 100 61.11 33.33 5.56 44.44 77.78 77.78 72.22 72.22 66.67 83.33 22.22 72.22 94.44 61.11 77.78 22.22 5.56 72.22 0.380303259
Cluster_3
GEN_6 GEN_6 38.46 76.92 69.23 53.85 53.85 100 100 76.92 46.15 53.85 38.46 61.54 61.54 84.62 61.54 100 38.46 92.31 23.08 53.85 30.77 69.23 53.85 38.46 76.92 0.520614819

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M12 1 1 0 0 0 0 1 0 0 0 0 1 1 0 1 1 1 0 1 1 0 0 0 1 1 0.059350161 1.197288463 0.071059263
Cluster_0 M18 0 0 1 1 0 0 1 1 1 0 0 0 1 0 0 0 1 1 1 0 0 1 0 1 1 0.056515384 1.165412203 0.065863718
Cluster_0 M21 0 0 0 0 0 0 1 0 0 1 0 1 1 0 0 1 1 0 1 0 0 0 0 1 1 0.055195525 1.169189543 0.064534031
Cluster_0 M34 0 0 1 1 0 0 1 0 1 0 0 1 0 0 0 0 1 0 1 1 0 1 0 0 1 0.02094322 1.199073114 0.025112452
Cluster_0 M40 1 0 0 1 1 0 1 1 1 0 1 1 1 0 1 0 1 0 1 1 0 0 0 0 1 0.02052486 1.203131763 0.02469411
Cluster_0 M41 1 0 0 0 0 0 1 1 0 0 1 1 1 0 1 1 1 0 1 1 0 0 0 0 1 0.02052486 1.203131763 0.02469411
Cluster_0 M46 1 0 0 0 0 0 1 1 0 1 0 0 0 0 1 0 1 0 1 1 0 1 1 0 0 0.050637115 0.168105245 0.008512365
Cluster_0 M52 1 0 0 1 0 1 1 1 1 0 1 1 0 0 1 0 1 0 1 0 0 1 0 1 0 0.047460027 0.067752558 0.003215538
Cluster_0 M55 1 1 0 1 0 0 1 1 0 0 0 1 0 0 1 0 1 0 1 1 0 1 0 0 0 0.01739484 0.13449163 0.00233946
Cluster_0 M60 1 1 0 1 0 1 1 0 0 0 1 0 1 0 0 1 1 0 1 1 0 1 1 0 0 0.051033475 0.04061642 0.002072797
Cluster_0 Percentage_0 70 30 20 60 10 20 100 60 40 20 40 70 60 0 60 40 100 10 100 70 0 60 20 40 60 0.292097845
Cluster_0
Cluster_1 M2 0 0 1 1 1 0 1 1 0 0 1 1 0 0 0 1 1 1 1 1 0 1 0 1 1 0.06317052 1.183928487 0.074789378
Cluster_1 M13 1 0 1 0 0 1 1 1 0 0 1 0 1 0 0 0 1 1 0 1 0 1 1 0 1 0.062311897 1.096041194 0.068296406
Cluster_1 M19 0 0 1 1 1 0 1 1 1 1 0 1 1 0 1 0 1 1 1 0 0 1 0 1 1 0.056515384 1.165412203 0.065863718
Cluster_1 M23 1 0 0 1 1 0 1 1 1 1 1 1 1 0 0 1 0 1 0 1 0 1 0 0 1 0.024739915 1.151770942 0.028494715
Cluster_1 M27 1 1 1 1 0 1 1 1 0 0 1 1 1 0 0 0 1 1 0 1 0 1 0 0 1 0.021684663 1.189835644 0.025801185
Cluster_1 M28 1 0 1 1 0 1 1 1 0 0 1 1 1 1 0 0 1 1 0 1 0 1 0 0 1 0.021684663 1.189835644 0.025801185
Cluster_1 M35 1 0 1 1 0 1 1 1 1 0 0 0 1 0 0 0 1 1 1 1 0 1 0 0 1 0.02094322 1.199073114 0.025112452
Cluster_1 M36 1 0 1 1 1 1 1 1 1 1 0 1 1 0 1 0 1 1 1 1 0 1 0 0 1 0.02094322 1.199073114 0.025112452



Cluster_1 M48 1 0 1 1 1 1 1 1 1 1 1 1 1 0 0 1 1 1 0 1 0 1 1 0 0 0.101641367 0.080894127 0.00822219
Cluster_1 M62 1 0 1 1 1 0 1 1 1 0 1 1 1 0 1 1 1 1 0 1 0 0 1 0 0 0.050949845 0.040549861 0.002066009
Cluster_1 Percentage_1 80 10 90 90 60 60 100 100 60 40 70 80 90 10 30 40 90 100 40 90 0 90 30 20 80 0.34955969
Cluster_1
Cluster_2 M0 0 1 1 1 1 1 1 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 0 1 0.061762485 1.235498926 0.076307484
Cluster_2 M5 0 1 1 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 0 1 0 1 0.059770072 1.239381671 0.074077932
Cluster_2 M10 0 1 1 1 0 1 1 0 1 1 1 1 0 1 1 1 0 1 0 1 0 0 1 0 1 0.059131243 1.241738512 0.073425541
Cluster_2 M14 0 1 1 1 1 1 1 1 0 1 0 1 1 0 1 1 0 1 1 1 1 1 1 0 1 0.060992798 1.103748141 0.067320688
Cluster_2 M15 0 0 1 0 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 0 1 1 0 1 1 0.057166269 1.16202151 0.066428434
Cluster_2 M16 0 1 1 1 1 0 1 0 0 1 1 1 1 0 0 1 0 1 1 1 1 0 1 0 1 0.059376464 1.109851587 0.065899063
Cluster_2 M20 0 1 1 1 1 0 1 0 1 1 1 1 0 0 0 1 0 1 1 1 0 0 1 0 1 0.058870663 1.112832133 0.065513166
Cluster_2 M29 0 0 1 1 1 1 1 0 0 0 0 1 0 1 1 0 1 1 1 1 1 1 0 0 1 0.021089059 1.197255501 0.025248992
Cluster_2 M37 0 1 0 1 0 1 1 1 1 1 0 1 1 0 1 1 0 1 0 1 0 1 0 0 1 0.02094322 1.199073114 0.025112452
Cluster_2 M38 0 1 1 1 1 1 1 1 1 1 0 1 1 0 1 1 0 1 1 1 0 1 0 0 1 0.02094322 1.199073114 0.025112452
Cluster_2 M39 0 0 1 0 0 1 1 1 1 1 0 1 1 0 0 1 0 1 0 1 0 0 0 0 1 0.02094322 1.199073114 0.025112452
Cluster_2 M43 1 0 1 1 0 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0 0.053093961 0.364282755 0.019341215
Cluster_2 M44 0 1 0 0 0 1 1 0 0 0 0 1 0 1 1 1 0 1 0 1 0 1 0 0 0 0.017555655 0.592901162 0.010408768
Cluster_2 Percentage_2 7.69 69.23 84.62 76.92 53.85 84.62 100 46.15 53.85 76.92 30.77 84.62 69.23 53.85 76.92 84.62 30.77 100 61.54 92.31 53.85 61.54 53.85 15.38 84.62 0.619308638
Cluster_2
Cluster_3 M4 1 1 1 1 1 1 1 1 0 0 1 1 0 1 0 1 1 1 0 0 1 1 1 1 1 0.063639641 1.168477941 0.074361517
Cluster_3 M7 1 1 1 1 0 1 1 1 0 0 1 0 0 1 0 1 1 1 0 0 0 1 1 1 1 0.063026541 1.171286446 0.073822133
Cluster_3 M8 1 0 0 1 1 0 1 0 0 1 1 0 1 1 0 1 0 1 0 0 0 1 1 1 1 0.063026541 1.171286446 0.073822133
Cluster_3 M17 1 0 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0 0 0 1 0 1 1 0.056515384 1.165412203 0.065863718
Cluster_3 M50 0 0 1 1 1 1 1 0 1 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 0.050828547 0.09398898 0.004777323
Cluster_3 M51 1 0 1 1 1 1 1 0 0 1 1 1 1 1 0 1 0 0 1 0 0 1 0 1 0 0.047460027 0.067752558 0.003215538
Cluster_3 M53 1 0 1 1 0 0 1 0 0 1 1 0 1 1 0 1 0 1 1 0 0 0 0 1 0 0.047330368 0.067567319 0.003197986
Cluster_3 M54 0 1 0 1 1 1 1 1 1 1 0 1 0 0 0 0 0 1 0 1 0 1 1 1 0 0.050928029 0.050460509 0.002569854
Cluster_3 M57 1 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 0 1 0 1 0 1 0 1 0 0.053771664 0.042795684 0.002301195
Cluster_3 M61 1 1 1 1 1 1 1 0 0 0 1 0 0 1 0 1 0 1 1 0 0 1 1 1 0 0.050983706 0.04057681 0.002068756
Cluster_3 M64 1 1 1 0 0 1 1 1 0 1 0 0 0 1 1 1 1 1 0 1 0 0 0 1 0 0.050690731 0.040343638 0.002045048
Cluster_3 Percentage_3 81.82 45.45 72.73 90.91 63.64 81.82 100 45.45 27.27 72.73 63.64 54.55 45.45 90.91 27.27 90.91 36.36 90.91 27.27 36.36 9.09 81.82 45.45 100 36.36 0.308045203
Cluster_3
Cluster_4 M3 0 0 0 1 0 0 1 1 0 1 1 0 0 0 0 1 0 1 0 1 0 1 0 1 1 0.06317052 1.183928487 0.074789378
Cluster_4 M9 1 0 0 1 1 0 1 0 0 0 1 0 0 0 0 0 0 1 0 0 1 1 1 1 1 0.06350645 1.158306479 0.073559933
Cluster_4 M11 1 0 0 1 1 0 1 0 0 1 1 0 0 0 0 0 1 1 0 1 0 0 0 1 1 0.059350161 1.197288463 0.071059263
Cluster_4 M22 1 0 0 1 0 0 1 0 0 1 0 1 1 1 1 0 0 1 0 1 0 1 1 1 0 0.051539541 0.649864031 0.033493694
Cluster_4 M42 0 0 0 1 0 0 1 1 0 1 1 0 0 0 0 1 1 1 0 1 1 0 0 0 1 0.020423826 1.204395558 0.024598365
Cluster_4 M45 1 0 0 1 1 0 1 0 0 1 0 1 0 0 1 0 1 1 1 1 0 1 1 0 0 0.050637115 0.168105245 0.008512365
Cluster_4 M49 0 1 0 0 1 1 1 1 0 1 0 1 1 0 0 0 1 1 0 1 0 1 0 1 0 0.050828547 0.09398898 0.004777323
Cluster_4 M56 1 0 0 0 0 0 1 1 0 1 1 0 1 1 1 1 0 0 1 0 0 0 1 1 0 0.053790897 0.042810992 0.002302842
Cluster_4 M59 0 0 0 1 0 1 1 1 1 1 0 1 1 0 0 1 0 1 1 0 0 0 1 1 0 0.05148343 0.040974529 0.002109509
Cluster_4 M63 1 0 0 1 0 1 1 1 1 0 0 1 1 0 1 1 0 1 1 1 0 0 1 1 0 0.050883517 0.040497072 0.002060633
Cluster_4 Percentage_4 60 10 0 80 40 30 100 60 20 80 50 50 50 20 40 50 40 90 40 70 20 50 60 80 40 0.297263305
Cluster_4
Cluster_5 M1 0 0 0 1 0 1 1 1 0 0 0 0 0 1 1 0 1 0 1 1 1 1 1 0 1 0.061762485 1.235498926 0.076307484
Cluster_5 M6 0 1 1 0 0 1 1 0 0 0 1 1 1 1 1 0 1 0 1 1 0 0 1 0 1 0.059595338 1.240025471 0.073899738
Cluster_5 M24 0 0 0 0 0 0 1 0 0 0 1 1 1 0 1 1 1 0 1 1 1 1 0 0 1 0.021802011 1.188372969 0.025908921
Cluster_5 M25 0 1 0 1 0 0 1 0 1 0 1 1 1 1 0 1 1 0 1 1 1 1 0 0 1 0.021802011 1.188372969 0.025908921
Cluster_5 M26 1 1 0 0 0 1 1 1 1 0 1 1 1 1 0 1 0 0 1 1 1 1 0 0 1 0.021802011 1.188372969 0.025908921
Cluster_5 M30 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 0 0 1 0.021089059 1.197255501 0.025248992
Cluster_5 M31 1 1 1 1 0 1 1 1 0 1 0 1 1 1 1 0 1 0 1 1 1 1 0 0 1 0.021089059 1.197255501 0.025248992
Cluster_5 M32 0 0 1 0 0 1 1 1 1 0 0 0 1 1 1 1 0 0 1 1 1 1 0 0 1 0.021089059 1.197255501 0.025248992
Cluster_5 M33 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 0 0 1 0.021089059 1.197255501 0.025248992
Cluster_5 M47 0 1 1 1 0 0 1 1 0 0 0 0 1 0 1 1 1 1 1 1 0 1 1 0 0 0.050637115 0.168105245 0.008512365
Cluster_5 M58 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 0 0 0.053489042 0.042570752 0.002277069
Cluster_5 Percentage_5 27.27 63.64 54.55 63.64 18.18 72.73 100 72.73 54.55 9.09 45.45 72.73 90.91 81.82 81.82 72.73 81.82 9.09 100 100 72.73 90.91 36.36 0 81.82 0.339719387
Cluster_5
GEN_7 GEN_7 7.69 69.23 84.62 76.92 53.85 84.62 100 46.15 53.85 76.92 30.77 84.62 69.23 53.85 76.92 84.62 30.77 100 61.54 92.31 53.85 61.54 53.85 15.38 84.62 0.619308638

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M5 0 0 1 1 1 0 1 1 0 0 1 1 0 0 0 1 1 0 1 1 0 1 0 1 1 0.06317052 1.183928487 0.074789378
Cluster_0 M18 1 1 0 0 0 0 1 0 0 0 0 1 1 0 1 1 1 0 1 1 0 0 0 1 1 0.059350161 1.197288463 0.071059263
Cluster_0 M19 1 0 0 1 0 1 1 0 0 0 1 1 1 0 0 1 0 0 1 1 1 1 1 0 1 0.063054765 1.091704431 0.068837167
Cluster_0 M20 1 0 1 0 0 1 1 1 0 0 1 0 1 0 0 0 1 1 0 1 0 1 1 0 1 0.062311897 1.096041194 0.068296406
Cluster_0 M30 0 0 1 1 0 0 1 1 1 0 0 0 1 0 0 0 1 1 1 0 0 1 0 1 1 0.056515384 1.165412203 0.065863718
Cluster_0 M33 0 0 0 0 0 0 1 0 0 1 0 1 1 0 0 1 1 0 1 0 0 0 0 1 1 0.055195525 1.169189543 0.064534031
Cluster_0 M34 0 0 1 0 1 0 1 0 1 0 0 1 1 0 1 0 1 0 1 0 0 0 0 1 1 0.055195525 1.169189543 0.064534031
Cluster_0 M37 0 0 0 0 0 0 1 0 0 0 1 1 1 0 1 1 1 0 1 1 1 1 0 0 1 0.021802011 1.188372969 0.025908921
Cluster_0 M47 0 0 1 1 0 0 1 0 1 0 0 1 0 0 0 0 1 0 1 1 0 1 0 0 1 0.02094322 1.199073114 0.025112452



Cluster_0 M53 1 0 0 1 1 0 1 1 1 0 1 1 1 0 1 0 1 0 1 1 0 0 0 0 1 0.02052486 1.203131763 0.02469411
Cluster_0 M54 1 0 0 0 0 0 1 1 0 0 1 1 1 0 1 1 1 0 1 1 0 0 0 0 1 0.02052486 1.203131763 0.02469411
Cluster_0 M58 1 0 1 1 0 1 1 1 0 0 1 1 0 1 0 0 1 1 1 1 0 0 0 0 1 0.020382548 1.204912783 0.024559193
Cluster_0 M61 1 0 0 1 1 0 1 0 0 1 0 1 0 0 1 0 1 1 1 1 0 1 1 0 0 0.050637115 0.168105245 0.008512365
Cluster_0 M62 1 0 0 0 0 0 1 1 0 1 0 0 0 0 1 0 1 0 1 1 0 1 1 0 0 0.050637115 0.168105245 0.008512365
Cluster_0 Percentage_0 57.14 7.14 42.86 50 28.57 21.43 100 50 28.57 21.43 50 78.57 64.29 7.14 50 42.86 92.86 28.57 92.86 78.57 14.29 57.14 28.57 35.71 85.71 0.61990751
Cluster_0
Cluster_1 M1 0 1 1 1 1 1 1 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 0 1 0.061762485 1.235498926 0.076307484
Cluster_1 M9 0 1 1 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 0 1 0 1 0.059770072 1.239381671 0.074077932
Cluster_1 M15 0 1 0 1 1 1 1 1 0 1 0 1 0 0 1 0 0 1 0 1 1 1 1 1 1 0.061629763 1.167221861 0.071935607
Cluster_1 M21 1 0 1 1 0 1 1 1 1 0 1 1 1 0 1 1 1 1 0 1 0 1 1 0 1 0.062311897 1.096041194 0.068296406
Cluster_1 M22 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0 1 0 0 1 1 0 1 1 0.059098873 1.151947832 0.068078819
Cluster_1 M23 0 1 1 1 0 1 1 0 1 1 1 1 0 1 1 1 0 1 0 1 0 0 1 1 1 0.059671379 1.132066964 0.067551996
Cluster_1 M24 0 1 1 1 1 1 1 1 0 1 0 1 1 0 1 1 0 1 1 1 1 1 1 0 1 0.060992798 1.103748141 0.067320688
Cluster_1 M25 0 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 0 1 0 1 0 1 1 0 1 0.060181326 1.108485687 0.066710139
Cluster_1 M29 1 0 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0 0 0 1 0 1 1 0.056515384 1.165412203 0.065863718
Cluster_1 M32 1 1 0 1 1 0 1 1 1 1 0 1 1 0 1 1 0 1 0 0 0 1 0 1 1 0.056515384 1.165412203 0.065863718
Cluster_1 M35 1 0 0 1 0 0 1 0 1 1 0 1 1 1 1 0 0 1 0 1 0 1 1 1 0 0.051539541 0.649864031 0.033493694
Cluster_1 M48 1 0 1 1 1 1 1 1 1 1 0 1 1 0 1 0 1 1 1 1 0 1 0 0 1 0.02094322 1.199073114 0.025112452
Cluster_1 M49 0 1 1 1 1 1 1 1 1 1 0 1 1 0 1 1 0 1 1 1 0 1 0 0 1 0.02094322 1.199073114 0.025112452
Cluster_1 M50 0 1 1 0 0 1 1 1 1 1 0 1 1 0 0 1 0 1 0 1 0 0 0 0 1 0.02094322 1.199073114 0.025112452
Cluster_1 M59 1 0 1 1 1 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0 0.053093961 0.364282755 0.019341215
Cluster_1 M64 1 0 1 1 1 1 1 1 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 0 0 0.101641367 0.080894127 0.00822219
Cluster_1 Percentage_1 50 56.25 75 93.75 68.75 87.5 100 68.75 68.75 93.75 31.25 93.75 75 43.75 93.75 75 37.5 100 31.25 81.25 37.5 81.25 62.5 43.75 81.25 0.828400962
Cluster_1
Cluster_2 M3 1 1 0 1 1 0 1 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M4 0 0 0 1 1 0 1 1 0 0 1 1 0 0 1 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M6 0 0 0 1 0 0 1 1 0 1 1 0 0 0 0 1 0 1 0 1 0 1 0 1 1 0.06317052 1.183928487 0.074789378
Cluster_2 M7 0 0 0 1 0 0 1 1 0 1 1 1 0 0 0 1 0 1 0 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_2 M8 1 1 1 1 1 1 1 1 0 0 1 0 0 1 0 1 1 1 0 0 1 1 1 1 1 0.063639641 1.168477941 0.074361517
Cluster_2 M11 1 1 1 1 1 1 1 0 0 0 1 0 1 0 0 1 0 1 1 0 0 1 1 1 1 0.063026541 1.171286446 0.073822133
Cluster_2 M12 1 0 1 1 1 1 1 1 0 1 1 0 1 0 1 0 1 1 0 0 0 1 1 1 1 0.063026541 1.171286446 0.073822133
Cluster_2 M13 1 0 0 1 1 0 1 0 0 0 1 0 0 0 0 0 0 1 0 1 1 1 1 1 1 0.06350645 1.158306479 0.073559933
Cluster_2 M14 1 1 0 1 0 0 1 1 0 1 0 1 1 0 1 1 1 1 1 1 0 1 0 1 1 0.061010591 1.193367934 0.072808083
Cluster_2 M16 1 0 1 1 1 1 1 1 0 1 1 1 1 0 0 1 0 1 1 1 1 0 0 1 1 0.059946689 1.194649478 0.071615281
Cluster_2 M17 1 0 0 1 1 0 1 0 0 1 1 0 0 0 0 0 1 1 0 1 0 0 0 1 1 0.059350161 1.197288463 0.071059263
Cluster_2 M28 0 1 1 1 1 0 1 0 0 1 1 1 1 0 0 1 0 1 1 1 1 0 1 0 1 0.059376464 1.109851587 0.065899063
Cluster_2 M31 0 0 1 1 1 0 1 1 1 1 0 1 1 0 1 0 1 1 1 0 0 1 0 1 1 0.056515384 1.165412203 0.065863718
Cluster_2 M36 1 0 0 1 1 0 1 1 1 1 1 1 1 0 0 1 0 1 0 1 0 1 0 0 1 0.024739915 1.151770942 0.028494715
Cluster_2 M40 1 1 1 1 1 1 1 1 0 0 1 0 1 0 0 0 1 1 0 1 0 1 0 0 1 0.021684663 1.189835644 0.025801185
Cluster_2 M55 0 0 0 1 0 0 1 1 0 1 1 0 0 0 0 1 1 1 0 1 1 0 0 0 1 0.020423826 1.204395558 0.024598365
Cluster_2 M57 0 1 1 1 1 0 1 0 1 1 1 0 0 0 0 1 0 1 0 1 0 0 0 0 1 0.020382548 1.204912783 0.024559193
Cluster_2 Percentage_2 58.82 41.18 47.06 100 76.47 29.41 100 64.71 17.65 70.59 88.24 41.18 47.06 5.88 23.53 70.59 52.94 100 41.18 76.47 41.18 70.59 35.29 70.59 100 1.046571719
Cluster_2
Cluster_3 M0 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 0 1 0.063124829 1.230546547 0.077678041
Cluster_3 M2 0 0 0 1 0 1 1 1 0 0 0 0 0 1 1 0 1 0 1 1 1 1 1 0 1 0.061762485 1.235498926 0.076307484
Cluster_3 M10 0 1 1 0 0 1 1 0 0 0 1 1 1 1 1 0 1 0 1 1 0 0 1 0 1 0.059595338 1.240025471 0.073899738
Cluster_3 M26 0 0 1 1 0 1 1 1 0 0 0 0 0 1 0 0 1 0 1 1 0 1 1 0 1 0.060181326 1.108485687 0.066710139
Cluster_3 M27 0 0 1 0 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 0 1 1 0 1 1 0.057166269 1.16202151 0.066428434
Cluster_3 M38 0 1 0 1 0 0 1 0 1 0 1 1 1 1 0 1 1 0 1 1 1 1 0 0 1 0.021802011 1.188372969 0.025908921
Cluster_3 M39 1 1 0 0 0 1 1 1 1 0 1 1 1 1 0 1 0 0 1 1 1 1 0 0 1 0.021802011 1.188372969 0.025908921
Cluster_3 M41 0 0 1 1 1 1 1 0 0 0 1 0 1 1 0 1 0 1 1 1 0 1 0 0 1 0.021684663 1.189835644 0.025801185
Cluster_3 M42 0 0 1 1 0 1 1 0 1 0 0 1 1 0 0 0 1 1 1 1 1 1 0 0 1 0.021089059 1.197255501 0.025248992
Cluster_3 M43 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 0 0 1 0.021089059 1.197255501 0.025248992
Cluster_3 M44 0 0 1 0 0 1 1 1 1 0 0 0 1 1 1 1 0 0 1 1 1 1 0 0 1 0.021089059 1.197255501 0.025248992
Cluster_3 M45 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 1 1 0 0 1 0.021089059 1.197255501 0.025248992
Cluster_3 M46 0 0 1 1 1 1 1 0 0 0 0 1 0 1 0 0 1 1 1 1 1 1 0 0 1 0.021089059 1.197255501 0.025248992
Cluster_3 M51 1 1 1 1 0 1 1 1 1 0 0 1 0 1 0 1 1 1 1 1 0 1 0 0 1 0.02094322 1.199073114 0.025112452
Cluster_3 M52 1 0 1 1 1 1 1 1 0 0 0 0 0 1 1 0 1 1 0 1 0 1 0 0 1 0.02094322 1.199073114 0.025112452
Cluster_3 M56 1 0 1 1 0 1 1 1 1 0 0 0 1 0 0 0 1 1 1 1 0 0 0 0 1 0.020382548 1.204912783 0.024559193
Cluster_3 M60 0 1 0 0 0 1 1 0 0 0 0 1 0 1 1 1 0 1 0 1 0 1 0 0 0 0.017555655 0.592901162 0.010408768
Cluster_3 M63 0 1 1 1 0 0 1 1 0 0 0 0 1 0 1 1 1 1 1 1 0 1 1 0 0 0.050637115 0.168105245 0.008512365
Cluster_3 Percentage_3 27.78 50 72.22 72.22 33.33 88.89 100 66.67 55.56 0 27.78 55.56 66.67 83.33 55.56 55.56 77.78 50 88.89 94.44 50 88.89 27.78 5.56 88.89 0.658593054
Cluster_3
GEN_8 GEN_8 58.82 41.18 47.06 100 76.47 29.41 100 64.71 17.65 70.59 88.24 41.18 47.06 5.88 23.53 70.59 52.94 100 41.18 76.47 41.18 70.59 35.29 70.59 100 1.046571719

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M3 1 1 0 0 0 0 1 0 0 1 1 0 0 0 0 1 1 0 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_0 M4 0 0 0 1 1 0 1 1 0 0 1 1 0 0 1 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419



Cluster_0 M7 0 1 0 1 0 0 1 1 0 1 1 1 1 0 0 1 0 1 0 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_0 M8 0 0 1 1 1 0 1 1 0 0 1 1 0 0 0 1 1 0 1 1 0 1 0 1 1 0.06317052 1.183928487 0.074789378
Cluster_0 M9 0 0 0 1 0 0 1 1 0 1 1 1 0 0 0 1 0 1 0 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_0 M10 0 0 0 1 0 0 1 1 0 1 1 1 0 0 0 1 0 1 0 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_0 M11 1 0 0 1 0 0 1 1 0 1 1 0 1 0 0 1 0 1 0 1 0 1 0 1 1 0.06317052 1.183928487 0.074789378
Cluster_0 M13 1 0 1 1 1 1 1 1 0 1 1 0 1 0 1 0 1 1 0 0 0 1 1 1 1 0.063026541 1.171286446 0.073822133
Cluster_0 M14 1 0 0 1 1 0 1 0 0 0 1 0 0 0 0 0 0 1 0 1 1 1 1 1 1 0.06350645 1.158306479 0.073559933
Cluster_0 M18 1 0 1 1 0 1 1 1 1 0 0 0 1 0 0 0 1 1 1 1 0 1 0 1 1 0.061010591 1.193367934 0.072808083
Cluster_0 M20 1 0 1 1 1 1 1 1 0 1 1 1 1 0 0 1 0 1 1 1 1 0 0 1 1 0.059946689 1.194649478 0.071615281
Cluster_0 M21 0 1 1 1 1 0 1 0 1 0 1 0 1 0 0 1 0 1 1 1 0 0 0 1 1 0.059770924 1.195425967 0.071451715
Cluster_0 M24 1 0 0 1 1 0 1 0 0 1 1 0 0 0 0 0 1 1 0 1 0 0 0 1 1 0.059350161 1.197288463 0.071059263
Cluster_0 M25 1 1 1 1 1 1 1 1 0 0 1 0 0 1 0 1 1 1 0 0 1 0 1 1 1 0.059574914 1.183750826 0.070521854
Cluster_0 M28 1 0 1 0 0 0 1 1 0 0 1 0 1 0 0 0 1 1 0 1 0 1 1 0 1 0.062311897 1.096041194 0.068296406
Cluster_0 M30 1 0 0 1 1 0 1 1 1 0 1 1 0 0 1 1 1 1 0 0 1 1 0 1 1 0.059098873 1.151947832 0.068078819
Cluster_0 M31 1 1 1 1 1 1 1 0 1 0 1 0 1 0 0 1 0 1 1 0 0 1 0 1 1 0.058516171 1.154983052 0.067585186
Cluster_0 M37 0 1 1 1 1 0 1 0 0 1 1 1 1 0 0 1 0 1 1 1 1 0 1 0 1 0.059376464 1.109851587 0.065899063
Cluster_0 M40 0 0 1 1 0 0 1 1 1 0 0 0 1 0 0 0 1 1 1 0 0 1 0 1 1 0.056515384 1.165412203 0.065863718
Cluster_0 M45 1 0 0 1 1 0 1 1 1 1 1 1 1 0 0 1 0 1 0 1 0 1 0 0 1 0.024739915 1.151770942 0.028494715
Cluster_0 M49 1 1 1 1 1 1 1 1 0 0 1 0 1 0 0 0 1 1 0 1 0 1 0 0 1 0.021684663 1.189835644 0.025801185
Cluster_0 M50 1 1 1 1 0 1 1 1 0 0 1 0 0 0 0 0 1 1 0 1 0 1 0 0 1 0.021684663 1.189835644 0.025801185
Cluster_0 Percentage_0 63.64 36.36 54.55 90.91 59.09 31.82 100 72.73 27.27 45.45 90.91 40.91 54.55 4.55 13.64 63.64 54.55 90.91 40.91 77.27 36.36 77.27 36.36 77.27 100 1.445908623
Cluster_0
Cluster_1 M1 0 1 1 0 1 1 1 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 0 1 0.061762485 1.235498926 0.076307484
Cluster_1 M2 1 0 0 1 0 1 1 1 0 0 0 0 0 1 1 0 1 0 1 1 1 1 1 0 1 0.061762485 1.235498926 0.076307484
Cluster_1 M5 0 0 1 1 1 1 1 0 1 0 1 1 0 1 0 0 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M15 0 1 1 0 0 1 1 0 0 0 1 1 0 1 1 0 1 0 1 1 0 0 1 0 1 0.059131243 1.241738512 0.073425541
Cluster_1 M26 1 0 0 1 0 1 1 0 0 0 1 1 1 0 0 1 0 0 1 1 1 1 1 0 1 0.063054765 1.091704431 0.068837167
Cluster_1 M27 0 0 1 1 0 1 1 0 0 0 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 0.063054765 1.091704431 0.068837167
Cluster_1 M35 1 0 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 0 1 0.060181326 1.108485687 0.066710139
Cluster_1 M36 1 0 0 0 1 1 1 1 1 0 0 0 1 0 1 1 1 1 1 0 1 1 0 1 1 0.057166269 1.16202151 0.066428434
Cluster_1 M43 0 0 1 0 1 0 1 0 1 0 0 1 1 0 1 0 1 0 1 0 0 0 0 1 1 0.055195525 1.169189543 0.064534031
Cluster_1 M46 0 0 0 0 1 0 1 0 0 1 1 1 1 0 1 1 1 0 1 1 1 1 0 0 1 0.021802011 1.188372969 0.025908921
Cluster_1 M47 0 1 0 1 0 0 1 0 1 0 1 1 1 1 0 1 1 0 1 1 1 1 0 0 1 0.021802011 1.188372969 0.025908921
Cluster_1 M48 1 1 0 0 0 1 1 1 1 0 1 1 1 1 0 1 0 0 1 1 1 1 0 0 1 0.021802011 1.188372969 0.025908921
Cluster_1 M51 0 0 0 0 0 1 1 1 0 0 1 0 1 0 0 1 1 1 1 1 0 1 0 0 1 0.021684663 1.189835644 0.025801185
Cluster_1 M52 0 1 1 1 1 1 1 0 0 0 1 0 1 1 0 1 0 1 1 1 0 1 0 0 1 0.021684663 1.189835644 0.025801185
Cluster_1 M53 0 0 1 1 0 1 1 0 1 0 0 1 1 0 0 0 1 1 1 1 1 1 0 0 1 0.021089059 1.197255501 0.025248992
Cluster_1 M54 0 1 0 1 1 0 1 0 0 1 0 0 1 0 0 1 1 1 1 1 1 1 0 0 1 0.021089059 1.197255501 0.025248992
Cluster_1 M55 1 0 1 0 0 1 1 1 0 0 0 0 1 0 1 1 0 0 1 1 1 1 0 0 1 0.021089059 1.197255501 0.025248992
Cluster_1 M56 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 0 0 1 0.021089059 1.197255501 0.025248992
Cluster_1 M57 0 0 1 0 0 1 1 1 1 0 0 0 1 1 1 1 0 0 1 1 1 1 0 0 1 0.021089059 1.197255501 0.025248992
Cluster_1 M58 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 1 1 0 0 1 0.021089059 1.197255501 0.025248992
Cluster_1 M59 1 1 1 1 1 1 1 0 0 0 0 1 0 1 0 0 1 1 1 1 1 1 0 0 1 0.021089059 1.197255501 0.025248992
Cluster_1 M60 0 0 1 1 0 0 1 0 1 0 0 1 0 0 0 0 1 0 1 1 0 1 0 0 1 0.02094322 1.199073114 0.025112452
Cluster_1 M61 1 0 1 1 1 1 1 0 1 1 0 1 1 0 1 0 1 1 1 1 0 1 0 0 1 0.02094322 1.199073114 0.025112452
Cluster_1 Percentage_1 34.78 39.13 65.22 56.52 47.83 78.26 100 43.48 52.17 17.39 39.13 65.22 73.91 52.17 52.17 60.87 73.91 43.48 100 91.3 69.57 91.3 26.09 13.04 100 0.993048619
Cluster_1
Cluster_2 M0 0 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 0 1 0 1 0 1 1 0 1 0.10164135 0.778328327 0.079110342
Cluster_2 M6 1 1 1 1 1 1 1 1 0 1 1 1 0 0 1 1 0 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M12 0 1 1 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 0 1 0 1 0.059770072 1.239381671 0.074077932
Cluster_2 M16 1 1 0 1 0 0 1 1 0 1 0 1 1 0 1 1 1 1 1 1 0 1 0 1 1 0.061010591 1.193367934 0.072808083
Cluster_2 M17 0 1 0 1 1 1 1 1 0 1 0 1 1 0 1 1 0 1 1 1 0 1 0 1 1 0.061010591 1.193367934 0.072808083
Cluster_2 M19 0 1 0 1 1 1 1 1 0 1 0 1 0 0 1 0 0 1 0 1 1 1 1 1 1 0.061629763 1.167221861 0.071935607
Cluster_2 M22 1 0 0 0 0 1 1 0 0 1 0 1 1 0 1 0 1 1 1 1 1 0 1 1 1 0.059701979 1.195732674 0.071387607
Cluster_2 M23 0 1 0 1 1 0 1 1 1 1 0 1 1 0 1 0 0 1 1 0 0 1 1 1 1 0.060964975 1.170381651 0.071352288
Cluster_2 M29 1 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 0 1 0 0 1 1 0 1 1 0.059098873 1.151947832 0.068078819
Cluster_2 M32 1 1 1 1 0 0 1 1 0 1 1 1 0 1 1 1 0 1 0 1 0 0 1 1 1 0.059671379 1.132066964 0.067551996
Cluster_2 M33 0 1 1 1 1 1 1 1 0 1 0 1 1 0 1 1 0 1 1 1 1 1 1 0 1 0.060992798 1.103748141 0.067320688
Cluster_2 M34 0 1 0 1 1 0 1 1 1 1 0 1 1 0 1 1 0 1 0 1 0 1 1 0 1 0.060181326 1.108485687 0.066710139
Cluster_2 M38 1 0 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0 0 0 1 0 1 1 0.056515384 1.165412203 0.065863718
Cluster_2 M39 1 0 1 1 1 1 1 0 0 1 0 1 0 1 1 1 0 1 0 0 0 1 0 1 1 0.056515384 1.165412203 0.065863718
Cluster_2 M41 0 0 1 1 1 0 1 1 1 1 0 1 1 0 1 0 1 1 1 0 0 1 0 1 1 0.056515384 1.165412203 0.065863718
Cluster_2 M42 1 1 0 1 1 0 1 1 1 1 0 1 1 0 1 1 0 1 0 0 0 1 0 1 1 0.056515384 1.165412203 0.065863718
Cluster_2 M44 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 1 1 0 1 0 0.092182223 0.451666469 0.041635619
Cluster_2 M62 0 1 1 1 1 1 1 1 1 1 0 1 1 0 1 1 0 1 1 1 0 1 0 0 1 0.02094322 1.199073114 0.025112452
Cluster_2 M63 0 0 1 1 1 1 1 1 1 1 0 1 1 0 1 1 1 1 0 1 0 1 0 0 1 0.02094322 1.199073114 0.025112452
Cluster_2 M64 0 1 1 0 0 1 1 1 1 1 0 1 1 0 0 1 0 1 0 1 0 0 0 0 1 0.02094322 1.199073114 0.025112452
Cluster_2 Percentage_2 45 65 65 85 70 70 100 80 50 100 30 100 75 35 95 80 35 100 40 65 35 80 45 65 95 1.238933624
Cluster_2



GEN_9 GEN_9 63.64 36.36 54.55 90.91 59.09 31.82 100 72.73 27.27 45.45 90.91 40.91 54.55 4.55 13.64 63.64 54.55 90.91 40.91 77.27 36.36 77.27 36.36 77.27 100 1.445908623

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M1 0 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 0 1 0 1 0 1 1 0 1 0.10164135 0.778328327 0.079110342
Cluster_0 M2 0 1 1 1 0 1 1 0 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_0 M3 1 1 1 1 1 1 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_0 M4 0 1 1 0 1 1 1 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 0 1 0.061762485 1.235498926 0.076307484
Cluster_0 M5 1 0 0 1 0 1 1 1 0 0 0 0 0 1 1 0 1 0 1 1 1 1 1 0 1 0.061762485 1.235498926 0.076307484
Cluster_0 M6 0 0 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0 1 1 1 1 0 1 0.061762485 1.235498926 0.076307484
Cluster_0 M7 1 1 0 0 0 0 1 0 0 1 1 0 0 0 1 1 1 0 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_0 M8 0 0 0 1 1 0 1 1 0 0 1 1 0 0 1 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_0 M9 0 0 1 1 1 1 1 0 1 0 1 1 0 1 0 0 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_0 M21 0 1 1 0 0 1 1 0 0 0 1 1 0 1 1 0 1 0 1 1 0 0 1 0 1 0.059131243 1.241738512 0.073425541
Cluster_0 M28 0 0 1 1 1 0 1 1 0 1 1 1 1 0 1 1 0 0 1 1 1 0 0 1 1 0.059946689 1.194649478 0.071615281
Cluster_0 M29 0 1 0 1 0 0 1 0 0 1 1 1 1 0 0 1 1 0 1 1 1 0 0 1 1 0.059946689 1.194649478 0.071615281
Cluster_0 M38 1 0 0 1 0 1 1 0 0 0 1 1 1 0 0 1 0 0 1 1 1 1 1 0 1 0.063054765 1.091704431 0.068837167
Cluster_0 M39 0 0 1 1 0 1 1 0 0 0 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 0.063054765 1.091704431 0.068837167
Cluster_0 M40 0 1 0 0 1 0 1 0 0 1 1 0 0 0 0 1 0 1 1 1 1 1 1 0 1 0.063054765 1.091704431 0.068837167
Cluster_0 M46 0 1 1 1 1 1 1 1 0 1 0 1 1 0 1 1 0 1 1 1 1 1 1 0 1 0.060992798 1.103748141 0.067320688
Cluster_0 M51 0 1 1 1 1 0 1 0 1 1 1 1 1 0 0 1 0 0 1 1 1 0 1 0 1 0.059376464 1.109851587 0.065899063
Cluster_0 M61 0 0 0 0 1 0 1 0 0 1 1 1 1 0 1 1 1 0 1 1 1 1 0 0 1 0.021802011 1.188372969 0.025908921
Cluster_0 M62 1 0 0 0 1 1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 0 0 1 0.021802011 1.188372969 0.025908921
Cluster_0 M63 0 1 0 1 0 0 1 0 1 0 1 1 1 1 0 1 1 0 1 1 1 1 0 0 1 0.021802011 1.188372969 0.025908921
Cluster_0 M64 1 1 0 0 0 1 1 1 1 0 1 1 1 1 0 1 0 0 1 1 1 1 0 0 1 0.021802011 1.188372969 0.025908921
Cluster_0 Percentage_0 28.57 57.14 52.38 61.9 52.38 61.9 100 38.1 28.57 52.38 80.95 80.95 61.9 47.62 61.9 85.71 57.14 42.86 90.48 100 90.48 80.95 57.14 23.81 100 1.350953181
Cluster_0
Cluster_1 M12 0 0 1 1 0 0 1 1 0 0 1 1 0 0 0 1 1 0 1 1 0 1 0 1 1 0.06317052 1.183928487 0.074789378
Cluster_1 M15 0 0 0 1 1 0 1 1 1 0 1 0 0 0 0 1 1 1 1 1 0 1 0 1 1 0.06317052 1.183928487 0.074789378
Cluster_1 M16 0 1 1 1 1 0 1 0 1 0 1 0 1 1 0 1 0 0 1 1 0 1 0 1 1 0.06317052 1.183928487 0.074789378
Cluster_1 M22 1 1 0 1 0 0 1 1 0 1 0 1 1 0 1 1 1 1 1 1 0 1 0 1 1 0.061010591 1.193367934 0.072808083
Cluster_1 M23 0 1 0 1 1 1 1 1 0 1 0 1 1 0 1 1 0 1 1 1 0 1 0 1 1 0.061010591 1.193367934 0.072808083
Cluster_1 M24 1 0 1 1 0 1 1 1 1 0 0 0 1 0 0 0 1 1 1 1 0 1 0 1 1 0.061010591 1.193367934 0.072808083
Cluster_1 M25 0 0 0 0 1 0 1 1 1 1 0 1 1 0 1 0 1 1 0 1 0 1 0 1 1 0.061010591 1.193367934 0.072808083
Cluster_1 M32 0 1 0 1 1 0 1 1 1 1 0 1 1 0 1 0 0 1 1 0 0 1 1 1 1 0.060964975 1.170381651 0.071352288
Cluster_1 M43 1 1 1 1 1 1 1 0 1 0 1 0 1 0 0 1 0 1 1 0 0 1 0 1 1 0.058516171 1.154983052 0.067585186
Cluster_1 M44 1 0 1 1 0 0 1 1 0 1 1 0 1 0 0 1 1 1 1 0 0 1 0 1 1 0.058516171 1.154983052 0.067585186
Cluster_1 M47 0 1 0 1 1 0 1 1 1 1 0 1 1 0 1 1 0 1 0 1 0 1 1 0 1 0.060181326 1.108485687 0.066710139
Cluster_1 M48 1 0 1 0 0 0 1 1 0 1 0 0 1 0 0 0 1 1 0 1 0 1 1 0 1 0.060181326 1.108485687 0.066710139
Cluster_1 M49 0 0 1 0 0 1 1 1 1 0 0 1 1 1 0 0 1 1 1 1 0 1 1 0 1 0.060181326 1.108485687 0.066710139
Cluster_1 M50 1 0 0 0 1 1 1 1 1 0 0 0 1 0 1 1 1 1 1 0 1 1 0 1 1 0.057166269 1.16202151 0.066428434
Cluster_1 M53 0 0 1 1 0 0 1 1 1 0 0 0 1 0 0 0 1 1 1 0 0 1 0 1 1 0.056515384 1.165412203 0.065863718
Cluster_1 M54 0 0 1 1 1 0 1 1 1 1 0 1 1 0 1 0 1 1 1 0 0 1 0 1 1 0.056515384 1.165412203 0.065863718
Cluster_1 M55 1 1 0 1 1 0 1 1 1 1 0 1 1 0 1 1 0 1 0 0 0 1 0 1 1 0.056515384 1.165412203 0.065863718
Cluster_1 M56 0 1 1 0 1 0 1 1 1 0 0 1 1 0 1 0 1 0 1 0 0 1 0 1 1 0.056515384 1.165412203 0.065863718
Cluster_1 M57 1 1 1 1 1 1 1 1 0 1 0 1 1 0 1 1 0 1 1 0 0 1 0 1 1 0.056515384 1.165412203 0.065863718
Cluster_1 M58 0 1 1 1 1 0 1 0 1 0 1 0 1 0 0 1 0 1 0 0 0 0 0 1 1 0.05553092 1.167422439 0.064828042
Cluster_1 M60 1 0 0 1 1 0 1 1 1 1 1 1 1 0 0 1 0 1 0 1 0 1 0 0 1 0.024739915 1.151770942 0.028494715
Cluster_1 Percentage_1 42.86 47.62 57.14 76.19 66.67 28.57 100 85.71 71.43 52.38 33.33 57.14 90.48 9.52 47.62 61.9 57.14 85.71 71.43 52.38 4.76 95.24 19.05 80.95 100 1.411323329
Cluster_1
Cluster_2 M0 1 0 0 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 0 0 1 1 0 1 1 0.092182223 1.029880449 0.09493667
Cluster_2 M10 1 1 1 1 1 1 1 1 0 1 1 1 0 0 1 1 0 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M11 0 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 0 1 0 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M13 0 0 0 1 0 0 1 1 0 1 1 1 0 0 0 1 0 1 0 1 0 1 0 1 1 0.06317052 1.183928487 0.074789378
Cluster_2 M14 0 0 0 1 0 0 1 1 0 1 1 1 0 0 0 1 0 1 0 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_2 M17 1 0 0 1 0 0 1 1 0 1 1 0 1 0 0 1 0 1 0 1 0 1 0 1 1 0.06317052 1.183928487 0.074789378
Cluster_2 M18 1 0 1 1 1 1 1 1 0 1 1 0 1 0 1 0 1 1 0 0 0 1 1 1 1 0.063026541 1.171286446 0.073822133
Cluster_2 M19 1 0 0 1 1 0 1 0 0 0 1 0 0 0 0 0 0 1 0 1 1 1 1 1 1 0.06350645 1.158306479 0.073559933
Cluster_2 M20 1 0 1 1 0 1 1 1 0 1 0 1 0 0 1 0 1 1 1 1 1 1 0 1 1 0.061719215 1.190272546 0.073462687
Cluster_2 M26 0 1 0 1 1 1 1 1 0 1 0 1 0 0 1 0 0 1 0 1 1 1 1 1 1 0.061629763 1.167221861 0.071935607
Cluster_2 M27 0 1 0 1 0 0 1 1 0 1 0 1 0 1 0 0 0 1 0 1 1 1 1 1 1 0.061629763 1.167221861 0.071935607
Cluster_2 M30 1 0 0 1 1 1 1 1 0 1 1 1 0 0 0 1 0 1 1 1 1 0 0 1 1 0.059701979 1.195732674 0.071387607
Cluster_2 M31 1 0 0 1 1 1 1 0 0 1 0 1 0 0 1 0 1 1 1 1 1 0 1 1 1 0.059701979 1.195732674 0.071387607
Cluster_2 M33 1 0 0 1 1 0 1 0 0 1 1 0 0 0 0 0 1 1 0 1 0 0 1 1 1 0.059350161 1.197288463 0.071059263
Cluster_2 M34 1 0 0 0 0 1 1 0 0 1 0 1 1 0 1 0 1 1 1 0 1 0 1 1 1 0.059574914 1.183750826 0.070521854
Cluster_2 M35 1 1 1 1 1 1 1 1 0 0 1 0 0 1 0 1 1 1 0 0 1 0 1 1 1 0.059574914 1.183750826 0.070521854
Cluster_2 M36 1 0 1 1 1 1 1 0 0 1 0 1 0 1 0 1 1 1 0 0 1 0 1 1 1 0.059574914 1.183750826 0.070521854
Cluster_2 M37 1 0 0 0 0 0 1 0 0 0 1 1 1 0 1 0 0 1 0 1 1 0 1 1 1 0.059763886 1.172726654 0.070086702
Cluster_2 M41 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0 1 0 0 1 1 0 1 1 0.059098873 1.151947832 0.068078819
Cluster_2 M42 1 1 1 1 1 1 1 0 0 0 1 0 0 1 1 1 1 1 0 0 0 1 0 1 1 0.058516171 1.154983052 0.067585186



Cluster_2 M45 1 1 1 1 0 0 1 1 0 1 1 1 0 1 1 1 0 1 0 1 0 0 1 1 1 0.059671379 1.132066964 0.067551996
Cluster_2 M52 1 0 1 1 1 1 1 0 0 1 0 1 0 1 1 1 0 1 0 0 0 1 0 1 1 0.056515384 1.165412203 0.065863718
Cluster_2 M59 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 1 1 0 1 0 0.092182223 0.451666469 0.041635619
Cluster_2 Percentage_2 78.26 30.43 43.48 91.3 65.22 60.87 100 65.22 8.7 82.61 69.57 73.91 26.09 34.78 60.87 60.87 43.48 100 21.74 60.87 65.22 65.22 60.87 100 95.65 1.640951232
Cluster_2
GEN_10 GEN_10 78.26 30.43 43.48 91.3 65.22 60.87 100 65.22 8.7 82.61 69.57 73.91 26.09 34.78 60.87 60.87 43.48 100 21.74 60.87 65.22 65.22 60.87 100 95.65 1.640951232

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M0 1 1 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M2 0 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 0 1 0 1 0 1 1 0 1 0.10164135 0.778328327 0.079110342
Cluster_0 M3 0 1 1 1 0 0 1 0 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_0 M4 0 1 1 0 1 1 1 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 0 1 0.061762485 1.235498926 0.076307484
Cluster_0 M5 1 0 0 1 0 1 1 1 0 0 0 0 0 1 1 0 1 0 1 1 1 1 1 0 1 0.061762485 1.235498926 0.076307484
Cluster_0 M6 0 0 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0 1 1 1 1 0 1 0.061762485 1.235498926 0.076307484
Cluster_0 M7 0 1 0 0 1 1 1 1 0 1 1 0 0 1 1 1 0 0 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_0 M11 1 1 1 1 1 1 1 0 0 1 1 1 0 0 1 1 0 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_0 M12 0 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 0 1 0 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_0 M14 1 0 1 1 1 1 1 1 0 1 1 1 0 0 1 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_0 M24 1 1 1 1 1 1 1 0 0 0 1 0 0 1 1 1 1 1 1 1 1 0 1 0 1 0.059480464 1.240450647 0.07378258
Cluster_0 M29 0 1 1 0 0 1 1 0 0 0 1 1 0 1 1 0 1 0 1 1 0 0 1 0 1 0.059131243 1.241738512 0.073425541
Cluster_0 M36 0 1 0 1 1 1 1 1 0 1 0 1 0 0 1 0 0 1 0 1 1 1 1 1 1 0.061629763 1.167221861 0.071935607
Cluster_0 M38 0 0 1 1 1 0 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 0 0 1 1 0.059946689 1.194649478 0.071615281
Cluster_0 M43 1 0 1 1 1 1 1 0 0 1 0 1 0 1 0 1 1 1 0 1 1 0 1 1 1 0.059701979 1.195732674 0.071387607
Cluster_0 M49 1 1 1 1 1 1 1 1 0 0 1 0 0 1 0 1 1 1 0 0 1 0 1 1 1 0.059574914 1.183750826 0.070521854
Cluster_0 M52 0 0 1 1 0 1 1 0 0 0 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 0.063054765 1.091704431 0.068837167
Cluster_0 M54 1 1 1 1 0 1 1 1 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 0 1 0.063054765 1.091704431 0.068837167
Cluster_0 M55 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0 1 0 0 1 1 0 1 1 0.059098873 1.151947832 0.068078819
Cluster_0 M60 0 1 1 1 1 1 1 1 0 1 0 1 1 0 1 1 0 1 1 1 1 1 1 0 1 0.060992798 1.103748141 0.067320688
Cluster_0 Percentage_0 45 65 80 80 70 90 100 70 10 60 70 75 40 70 85 85 35 70 60 90 90 75 80 50 100 1.641941301
Cluster_0
Cluster_1 M1 1 0 0 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 0 1 1 0.101641367 0.904832078 0.091968369
Cluster_1 M8 1 1 0 0 0 0 1 0 0 1 1 0 0 0 1 1 1 0 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M9 0 0 0 1 1 0 1 1 0 0 1 1 0 0 1 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M15 0 0 0 1 0 0 1 1 0 1 1 1 0 0 0 1 1 1 0 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M17 0 0 1 1 0 0 1 1 0 0 1 1 0 0 0 1 1 0 1 1 0 1 0 1 1 0.06317052 1.183928487 0.074789378
Cluster_1 M18 0 0 0 1 0 0 1 1 0 1 1 1 0 0 0 1 0 1 0 1 0 1 0 1 1 0.06317052 1.183928487 0.074789378
Cluster_1 M19 0 1 0 1 0 0 1 0 0 0 1 1 0 0 0 1 0 1 0 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_1 M20 0 0 0 1 1 0 1 1 1 0 1 0 0 0 0 1 1 1 1 1 0 1 0 1 1 0.06317052 1.183928487 0.074789378
Cluster_1 M22 0 1 1 1 1 0 1 0 1 0 1 0 1 1 0 1 0 0 1 1 0 1 0 1 1 0.06317052 1.183928487 0.074789378
Cluster_1 M25 1 1 0 1 1 0 1 0 0 0 1 0 0 0 0 0 0 1 0 1 1 1 1 1 1 0.06350645 1.158306479 0.073559933
Cluster_1 M28 0 1 0 1 1 0 1 1 1 0 0 1 0 0 1 1 0 1 0 1 1 1 0 1 1 0.061719215 1.190272546 0.073462687
Cluster_1 M31 1 1 0 1 0 0 1 1 0 1 0 1 1 0 1 1 1 1 1 1 0 1 0 1 1 0.061010591 1.193367934 0.072808083
Cluster_1 M32 0 1 0 1 1 1 1 1 0 1 0 1 1 0 1 1 0 1 1 1 0 1 0 1 1 0.061010591 1.193367934 0.072808083
Cluster_1 M34 0 0 0 0 1 0 1 1 1 1 0 1 1 0 1 0 1 1 0 1 0 1 0 1 1 0.061010591 1.193367934 0.072808083
Cluster_1 M37 0 1 0 1 0 0 1 1 0 0 0 1 1 1 0 0 0 1 0 1 1 1 1 1 1 0.061629763 1.167221861 0.071935607
Cluster_1 M39 0 1 0 1 0 0 1 0 0 1 1 1 1 0 0 1 1 0 1 1 1 0 0 1 1 0.059946689 1.194649478 0.071615281
Cluster_1 M40 0 1 0 1 0 0 1 0 0 1 1 1 1 0 0 1 0 0 1 1 0 0 1 1 1 0.059770924 1.195425967 0.071451715
Cluster_1 M41 1 0 0 1 1 1 1 1 0 1 1 1 0 0 0 1 0 1 1 1 1 0 0 1 1 0.059701979 1.195732674 0.071387607
Cluster_1 M45 0 1 0 1 1 0 1 1 1 1 0 1 1 0 0 0 0 1 1 0 0 1 1 1 1 0.060964975 1.170381651 0.071352288
Cluster_1 M47 0 0 0 1 0 0 1 1 0 1 0 0 1 0 0 1 0 1 0 1 0 0 0 1 1 0.059350161 1.197288463 0.071059263
Cluster_1 M53 0 1 0 0 1 0 1 0 0 1 1 0 0 0 0 1 0 1 1 1 1 1 1 0 1 0.063054765 1.091704431 0.068837167
Cluster_1 M59 0 1 0 1 1 0 1 1 1 0 1 1 0 0 0 1 0 1 1 0 0 1 0 1 1 0.058516171 1.154983052 0.067585186
Cluster_1 M61 0 1 0 1 1 0 1 1 1 1 0 1 1 0 1 1 0 1 0 1 0 1 1 0 1 0.060181326 1.108485687 0.066710139
Cluster_1 Percentage_1 21.74 60.87 8.7 86.96 56.52 8.7 100 69.57 34.78 60.87 65.22 73.91 43.48 8.7 34.78 82.61 39.13 78.26 56.52 91.3 43.48 82.61 30.43 91.3 100 1.689388954
Cluster_1
Cluster_2 M10 0 0 1 1 1 1 1 0 1 0 1 1 0 1 0 0 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M13 0 0 1 1 0 1 1 1 0 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M16 1 0 0 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M21 0 0 0 1 1 1 1 1 0 1 1 0 0 0 0 0 1 1 1 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_2 M23 1 0 1 1 1 1 1 1 0 1 1 0 1 0 1 0 1 1 0 0 0 1 1 1 1 0.063026541 1.171286446 0.073822133
Cluster_2 M26 1 0 1 1 1 0 1 0 1 1 0 1 0 1 0 0 1 1 1 1 1 1 0 1 1 0.061719215 1.190272546 0.073462687
Cluster_2 M27 1 0 1 1 0 1 1 1 0 1 0 1 0 0 1 0 1 1 1 1 1 1 0 1 1 0.061719215 1.190272546 0.073462687
Cluster_2 M30 0 0 0 1 0 1 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0 1 1 1 1 0.061010591 1.193367934 0.072808083
Cluster_2 M33 1 0 1 1 0 1 1 1 1 0 0 0 1 0 0 0 1 1 1 1 0 1 0 1 1 0.061010591 1.193367934 0.072808083
Cluster_2 M35 1 0 1 0 1 1 1 0 0 1 0 1 1 1 0 0 1 1 0 0 0 1 1 1 1 0.060985261 1.180637191 0.072001467
Cluster_2 M42 1 0 0 1 1 1 1 0 0 1 0 1 0 0 1 0 1 1 1 1 1 0 1 1 1 0.059701979 1.195732674 0.071387607
Cluster_2 M44 1 0 1 1 1 0 1 0 0 0 0 0 1 0 1 1 1 1 0 1 1 0 0 1 1 0.059701979 1.195732674 0.071387607
Cluster_2 M46 1 0 0 1 1 0 1 0 0 1 1 0 0 0 0 0 1 1 0 1 0 0 1 1 1 0.059350161 1.197288463 0.071059263
Cluster_2 M48 1 0 0 0 0 1 1 0 0 1 0 1 1 0 1 0 1 1 1 0 1 0 1 1 1 0.059574914 1.183750826 0.070521854



Cluster_2 M50 1 0 1 1 1 1 1 1 0 1 0 0 0 0 1 0 1 1 0 0 0 0 1 1 1 0.059224586 1.185373612 0.070203261
Cluster_2 M51 1 0 1 1 0 0 1 1 0 1 1 1 0 1 1 0 0 1 0 1 0 0 1 1 1 0.059464143 1.174169154 0.069820963
Cluster_2 M56 1 1 1 1 1 1 1 0 1 0 1 0 1 0 0 1 1 1 1 0 0 1 0 1 1 0.058516171 1.154983052 0.067585186
Cluster_2 M57 1 0 1 1 0 0 1 1 0 1 1 0 1 0 0 1 1 1 1 0 0 1 0 1 1 0.058516171 1.154983052 0.067585186
Cluster_2 M58 0 0 1 1 0 1 1 1 1 0 1 1 1 0 0 0 1 1 1 0 0 1 0 1 1 0.058516171 1.154983052 0.067585186
Cluster_2 M62 1 0 1 0 0 0 1 1 0 1 0 0 1 0 0 0 1 1 0 1 0 1 1 0 1 0.060181326 1.108485687 0.066710139
Cluster_2 M63 0 0 1 0 0 1 1 1 1 0 0 1 1 1 0 0 1 1 1 1 0 1 1 0 1 0.060181326 1.108485687 0.066710139
Cluster_2 M64 1 0 0 0 1 1 1 1 1 0 0 0 1 0 1 1 1 1 1 0 1 1 0 1 1 0.057166269 1.16202151 0.066428434
Cluster_2 Percentage_2 72.73 4.55 68.18 77.27 54.55 72.73 100 59.09 36.36 63.64 45.45 50 59.09 22.73 45.45 27.27 95.45 100 68.18 63.64 40.91 72.73 59.09 90.91 100 1.566231916
Cluster_2
GEN_11 GEN_11 21.74 60.87 8.7 86.96 56.52 8.7 100 69.57 34.78 60.87 65.22 73.91 43.48 8.7 34.78 82.61 39.13 78.26 56.52 91.3 43.48 82.61 30.43 91.3 100 1.689388954

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M20 1 0 0 1 1 0 1 0 0 1 1 0 0 1 0 0 1 1 0 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_0 M23 1 0 1 1 0 0 1 1 0 0 1 0 0 1 0 1 1 1 0 1 0 1 0 1 1 0.06317052 1.183928487 0.074789378
Cluster_0 M28 0 0 0 1 1 1 1 1 0 1 1 0 0 0 0 0 1 1 1 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_0 M29 1 0 0 1 1 0 1 0 0 0 1 0 0 0 1 0 1 1 1 1 0 1 0 1 1 0.06317052 1.183928487 0.074789378
Cluster_0 M33 1 0 1 1 1 0 1 0 1 1 0 1 0 1 0 0 1 1 1 1 1 1 0 1 1 0.061719215 1.190272546 0.073462687
Cluster_0 M43 1 0 1 1 0 1 1 1 0 0 0 0 1 0 0 0 1 1 1 1 0 1 0 1 1 0.061010591 1.193367934 0.072808083
Cluster_0 M54 1 0 1 1 1 0 1 0 0 0 0 0 1 0 1 1 1 1 0 1 1 0 0 1 1 0.059701979 1.195732674 0.071387607
Cluster_0 M58 1 0 0 1 1 0 1 0 0 1 1 0 0 0 0 0 1 1 0 1 0 0 1 1 1 0.059350161 1.197288463 0.071059263
Cluster_0 M61 1 0 1 1 0 0 1 0 0 0 0 0 1 0 1 1 1 1 1 1 0 0 0 1 1 0.059350161 1.197288463 0.071059263
Cluster_0 M62 0 0 1 1 0 1 1 0 1 0 0 0 0 0 0 0 1 1 1 1 0 0 0 1 1 0.059350161 1.197288463 0.071059263
Cluster_0 Percentage_0 80 0 60 100 60 30 100 30 20 40 50 10 30 30 30 30 100 100 60 100 30 60 20 100 100 0.730568491
Cluster_0
Cluster_1 M0 1 1 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M2 0 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 0 1 0 1 0 1 1 0 1 0.10164135 0.778328327 0.079110342
Cluster_1 M3 0 1 1 1 0 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_1 M4 0 1 1 0 1 1 1 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 0 1 0.061762485 1.235498926 0.076307484
Cluster_1 M6 0 0 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0 1 0.061762485 1.235498926 0.076307484
Cluster_1 M7 0 1 1 1 1 1 1 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 0 1 0.061762485 1.235498926 0.076307484
Cluster_1 M8 0 1 0 0 1 1 1 1 0 1 1 0 0 1 1 1 0 0 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M22 0 0 1 1 1 0 1 1 0 0 1 1 1 0 1 1 0 0 1 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_1 M32 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 0 1 1 0.061719215 1.190272546 0.073462687
Cluster_1 Percentage_1 11.11 66.67 77.78 66.67 66.67 88.89 100 100 22.22 77.78 55.56 66.67 77.78 88.89 100 100 33.33 55.56 77.78 100 77.78 88.89 77.78 44.44 100 0.858358486
Cluster_1
Cluster_2 M12 0 0 1 1 0 1 1 1 0 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M13 1 0 1 1 1 1 1 1 0 1 1 1 0 0 1 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M15 1 0 0 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M16 1 0 1 1 1 1 1 1 0 1 1 1 0 0 0 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M19 0 1 1 1 1 1 1 1 0 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M34 1 1 1 1 1 1 1 0 0 1 0 1 0 0 1 1 0 1 1 1 1 1 1 1 1 0.061719215 1.190272546 0.073462687
Cluster_2 M40 0 0 0 1 0 1 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0 1 1 1 1 0.061010591 1.193367934 0.072808083
Cluster_2 M51 1 0 0 1 1 1 1 1 0 1 1 1 0 0 0 1 0 1 1 1 1 0 0 1 1 0.059701979 1.195732674 0.071387607
Cluster_2 Percentage_2 62.5 25 62.5 100 75 100 100 75 12.5 87.5 75 87.5 25 0 50 87.5 50 100 100 100 87.5 87.5 50 100 100 0.59447933
Cluster_2
Cluster_3 M1 1 0 0 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 0 1 1 0.101641367 0.904832078 0.091968369
Cluster_3 M10 0 0 0 1 0 0 1 1 1 0 1 1 0 0 1 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_3 M14 0 0 0 1 0 0 1 1 0 1 1 1 0 0 0 1 1 1 0 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_3 M24 0 0 1 1 1 0 1 1 0 0 1 1 0 0 0 1 1 0 1 1 0 1 0 1 1 0.06317052 1.183928487 0.074789378
Cluster_3 M25 0 0 0 1 0 0 1 1 0 1 1 1 0 0 0 1 0 1 0 1 0 1 0 1 1 0.06317052 1.183928487 0.074789378
Cluster_3 M27 0 0 0 1 1 0 1 1 1 0 1 0 0 0 0 1 1 1 1 1 0 1 0 1 1 0.06317052 1.183928487 0.074789378
Cluster_3 M31 1 1 0 1 1 0 1 0 0 0 1 0 0 0 0 0 0 1 0 1 1 1 1 1 1 0.06350645 1.158306479 0.073559933
Cluster_3 M37 0 0 1 1 0 0 1 1 1 1 0 1 0 0 0 1 1 1 1 1 1 1 0 1 1 0.061719215 1.190272546 0.073462687
Cluster_3 M44 1 0 0 1 1 0 1 1 1 0 0 0 1 0 0 1 1 1 1 1 0 1 0 1 1 0.061010591 1.193367934 0.072808083
Cluster_3 M46 0 0 0 0 1 0 1 1 1 1 0 1 1 0 1 0 1 1 0 1 0 1 0 1 1 0.061010591 1.193367934 0.072808083
Cluster_3 M55 0 0 0 1 1 0 1 1 0 1 1 1 0 0 0 1 1 1 0 1 1 0 1 1 1 0.059701979 1.195732674 0.071387607
Cluster_3 M59 0 0 0 1 0 0 1 1 0 0 1 1 0 0 0 1 1 1 1 1 0 0 0 1 1 0.059350161 1.197288463 0.071059263
Cluster_3 M63 1 0 0 1 0 0 1 1 0 1 0 0 1 0 0 1 0 1 1 1 0 0 0 1 1 0.059350161 1.197288463 0.071059263
Cluster_3 Percentage_3 30.77 7.69 15.38 92.31 53.85 0 100 92.31 46.15 53.85 69.23 69.23 23.08 0 23.08 84.62 76.92 92.31 53.85 100 46.15 76.92 15.38 100 100 0.973209804
Cluster_3
Cluster_4 M11 0 1 0 1 0 1 1 1 0 1 1 1 1 0 1 1 0 1 0 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_4 M17 1 0 0 1 1 0 1 0 1 0 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_4 M21 0 1 0 1 0 0 1 0 1 1 1 1 1 1 0 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_4 M26 0 1 0 1 0 0 1 0 0 0 1 1 0 0 0 1 0 1 0 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_4 M36 0 1 0 1 1 0 1 1 1 0 0 1 0 0 1 1 0 1 0 1 1 1 0 1 1 0.061719215 1.190272546 0.073462687
Cluster_4 M39 1 1 0 1 0 0 1 0 0 1 0 1 1 0 1 1 1 1 1 1 0 1 1 1 1 0.061010591 1.193367934 0.072808083
Cluster_4 M41 1 1 0 1 0 0 1 0 0 1 0 1 1 0 1 1 1 1 1 1 0 1 0 1 1 0.061010591 1.193367934 0.072808083
Cluster_4 M42 0 1 0 1 1 1 1 1 0 1 0 1 1 0 1 1 0 1 1 1 0 1 0 1 1 0.061010591 1.193367934 0.072808083



Cluster_4 M49 0 1 0 1 0 0 1 1 0 0 0 1 1 1 0 0 0 1 0 1 1 1 1 1 1 0.061629763 1.167221861 0.071935607
Cluster_4 M50 0 1 0 1 0 0 1 0 0 1 1 1 1 0 0 1 1 0 1 1 1 0 0 1 1 0.059946689 1.194649478 0.071615281
Cluster_4 M56 0 0 0 1 1 1 1 0 0 1 0 1 1 1 0 0 0 1 0 0 0 1 1 1 1 0.060964975 1.170381651 0.071352288
Cluster_4 M57 0 1 0 1 1 0 1 1 1 1 0 1 1 0 0 0 0 1 1 0 0 1 1 1 1 0.060964975 1.170381651 0.071352288
Cluster_4 Percentage_4 25 83.33 0 100 41.67 25 100 41.67 33.33 66.67 41.67 100 83.33 33.33 50 75 25 83.33 58.33 83.33 50 91.67 50 100 100 0.879024351
Cluster_4
Cluster_5 M5 1 0 0 1 0 1 1 1 0 0 0 0 0 1 1 0 1 0 1 1 1 1 1 0 1 0.061762485 1.235498926 0.076307484
Cluster_5 M9 1 1 0 0 0 1 1 0 0 1 1 0 0 0 1 1 1 0 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_5 M30 1 1 1 1 1 1 1 0 0 0 1 0 0 1 1 1 1 1 1 1 1 0 1 0 1 0.059480464 1.240450647 0.07378258
Cluster_5 M38 0 1 1 0 0 1 1 0 0 0 1 1 0 1 1 0 1 0 1 1 0 0 1 0 1 0.059131243 1.241738512 0.073425541
Cluster_5 Percentage_5 75 75 50 50 25 100 100 25 0 25 75 25 0 75 100 50 100 25 100 100 75 50 75 25 100 0.298879796
Cluster_5
Cluster_6 M18 1 0 1 1 0 1 1 0 0 0 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_6 M35 1 0 1 1 0 1 1 1 0 1 0 1 0 0 1 0 1 1 1 1 1 1 0 1 1 0.061719215 1.190272546 0.073462687
Cluster_6 M45 0 0 1 1 0 1 1 1 1 0 0 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0.061010591 1.193367934 0.072808083
Cluster_6 M47 1 0 1 1 1 1 1 1 0 1 0 1 1 0 1 0 1 1 0 0 0 1 1 1 1 0.060985261 1.180637191 0.072001467
Cluster_6 M48 1 0 1 0 1 1 1 0 0 1 0 1 1 1 0 1 1 1 0 0 0 1 1 1 1 0.060985261 1.180637191 0.072001467
Cluster_6 M52 1 0 0 1 1 1 1 0 0 1 0 1 0 0 1 0 1 1 1 1 1 0 1 1 1 0.059701979 1.195732674 0.071387607
Cluster_6 M53 1 0 1 1 1 1 1 0 0 1 0 1 0 1 0 1 1 1 0 1 1 0 1 1 1 0.059701979 1.195732674 0.071387607
Cluster_6 M60 0 0 1 1 1 1 1 0 0 1 1 1 0 0 0 0 1 0 1 1 0 0 1 1 1 0.059350161 1.197288463 0.071059263
Cluster_6 M64 1 0 0 0 0 1 1 0 0 1 0 1 1 0 1 1 1 1 1 0 1 0 1 1 1 0.059574914 1.183750826 0.070521854
Cluster_6 Percentage_6 77.78 0 77.78 77.78 55.56 100 100 33.33 11.11 77.78 22.22 88.89 44.44 33.33 55.56 44.44 88.89 88.89 66.67 66.67 55.56 55.56 88.89 100 100 0.649994226
Cluster_6
GEN_12 GEN_12 30.77 7.69 15.38 92.31 53.85 0 100 92.31 46.15 53.85 69.23 69.23 23.08 0 23.08 84.62 76.92 92.31 53.85 100 46.15 76.92 15.38 100 100 0.973209804

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M9 0 0 0 0 1 0 1 1 0 0 1 0 0 1 1 1 0 0 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_0 M10 1 1 0 0 0 1 1 0 0 1 1 0 0 0 1 1 1 0 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_0 M12 0 0 1 1 0 1 1 0 0 0 1 0 0 0 0 0 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_0 M25 1 0 1 1 0 0 1 1 0 0 1 0 0 1 0 1 1 1 0 1 0 1 0 1 1 0.06317052 1.183928487 0.074789378
Cluster_0 M26 0 0 1 1 1 0 1 1 0 0 1 1 0 0 0 1 1 0 1 1 0 1 0 1 1 0.06317052 1.183928487 0.074789378
Cluster_0 M31 1 0 0 1 1 0 1 0 0 0 1 0 0 0 1 0 1 1 1 1 0 1 0 1 1 0.06317052 1.183928487 0.074789378
Cluster_0 M32 1 0 1 1 1 1 1 0 0 1 1 0 0 0 0 1 1 1 1 1 0 1 0 1 1 0.06317052 1.183928487 0.074789378
Cluster_0 M34 1 0 0 1 0 1 1 0 0 0 1 1 0 0 0 1 0 1 1 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_0 M38 1 1 0 1 1 0 1 0 0 0 1 0 0 0 0 0 0 1 0 1 1 1 1 1 1 0.06350645 1.158306479 0.073559933
Cluster_0 M53 1 0 1 1 0 1 1 1 0 0 0 0 1 0 0 0 1 1 1 1 0 1 0 1 1 0.061010591 1.193367934 0.072808083
Cluster_0 Percentage_0 70 20 50 80 50 50 100 40 0 20 90 20 10 20 30 60 70 70 80 100 40 100 20 100 100 0.74640748
Cluster_0
Cluster_1 M14 0 0 1 1 0 0 1 1 1 0 1 1 0 0 0 1 1 1 0 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M17 1 0 0 1 1 0 1 0 1 0 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M19 0 0 1 1 1 0 1 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M27 0 0 0 1 0 0 1 1 0 1 1 1 0 0 0 1 0 1 0 1 0 1 0 1 1 0.06317052 1.183928487 0.074789378
Cluster_1 M28 0 1 0 1 0 0 1 0 0 0 1 1 0 0 0 1 0 1 0 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_1 M29 0 0 0 1 1 0 1 1 1 0 1 0 0 0 0 1 1 0 1 1 0 1 0 1 1 0.06317052 1.183928487 0.074789378
Cluster_1 M35 1 1 0 1 0 0 1 0 0 1 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_1 M41 0 0 0 1 0 0 1 1 1 0 0 1 0 0 1 1 1 1 1 1 1 1 0 1 1 0.061719215 1.190272546 0.073462687
Cluster_1 M42 1 0 0 1 1 0 1 0 1 1 0 1 0 0 0 0 1 1 1 1 1 1 0 1 1 0.061719215 1.190272546 0.073462687
Cluster_1 M45 0 0 1 1 0 0 1 1 1 1 0 1 0 0 0 1 1 1 1 1 1 1 0 1 1 0.061719215 1.190272546 0.073462687
Cluster_1 M46 1 0 1 1 0 0 1 0 1 0 0 1 0 0 0 1 1 0 1 1 1 1 0 1 1 0.061719215 1.190272546 0.073462687
Cluster_1 M54 1 0 0 1 1 0 1 1 1 0 0 0 1 0 0 1 1 1 1 1 0 1 0 1 1 0.061010591 1.193367934 0.072808083
Cluster_1 M56 1 0 0 1 0 0 1 0 1 0 0 1 0 0 0 1 1 1 1 1 0 1 1 1 1 0.061010591 1.193367934 0.072808083
Cluster_1 M64 0 1 0 1 0 0 1 0 0 1 1 1 1 0 0 1 1 0 1 1 1 0 0 1 1 0.059946689 1.194649478 0.071615281
Cluster_1 Percentage_1 42.86 21.43 28.57 100 35.71 0 100 50 71.43 35.71 57.14 85.71 28.57 7.14 21.43 92.86 78.57 71.43 78.57 100 57.14 92.86 21.43 100 100 1.036332282
Cluster_1
Cluster_2 M0 0 1 1 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M2 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M3 0 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 0 1 0 1 0 1 1 0 1 0.10164135 0.778328327 0.079110342
Cluster_2 M4 0 1 1 1 0 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_2 M5 0 1 1 0 1 1 1 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 0 1 0.061762485 1.235498926 0.076307484
Cluster_2 M7 0 0 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0 1 0.061762485 1.235498926 0.076307484
Cluster_2 M8 1 0 0 1 1 1 1 1 0 1 0 1 0 1 1 1 1 1 0 1 1 1 1 0 1 0.061762485 1.235498926 0.076307484
Cluster_2 M11 0 1 0 1 0 1 1 1 0 1 1 1 1 0 1 1 0 1 0 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M24 0 0 1 0 1 0 1 0 0 1 1 0 1 1 0 1 0 1 0 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_2 M49 1 1 1 1 1 1 1 1 0 1 0 1 1 0 1 0 1 1 0 1 0 1 1 1 1 0.061010591 1.193367934 0.072808083
Cluster_2 Percentage_2 36.36 72.73 81.82 72.73 72.73 90.91 100 81.82 9.09 81.82 54.55 72.73 90.91 81.82 90.91 90.91 45.45 90.91 45.45 100 72.73 100 100 54.55 100 1.35650111
Cluster_2
Cluster_3 M6 1 0 0 1 0 1 1 1 0 0 0 0 0 1 1 0 1 0 1 1 1 1 1 0 1 0.061762485 1.235498926 0.076307484
Cluster_3 M37 1 1 1 1 1 1 1 0 0 0 1 0 0 1 1 1 1 1 1 1 1 0 1 0 1 0.059480464 1.240450647 0.07378258



Cluster_3 M47 0 1 1 0 0 1 1 0 0 0 1 1 0 1 1 0 1 0 1 1 0 0 1 0 1 0.059131243 1.241738512 0.073425541
Cluster_3 M58 1 0 1 0 1 1 1 0 0 1 0 1 1 1 0 0 1 1 0 1 0 1 1 1 1 0.061010591 1.193367934 0.072808083
Cluster_3 M61 1 0 1 1 1 1 1 1 0 1 0 1 1 0 1 0 1 1 0 0 0 1 1 1 1 0.060985261 1.180637191 0.072001467
Cluster_3 Percentage_3 80 40 80 60 60 100 100 40 0 40 40 60 40 80 80 20 100 60 60 80 40 60 100 40 100 0.368325156
Cluster_3
Cluster_4 M13 1 0 1 1 1 1 1 1 0 1 1 1 0 0 1 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_4 M15 1 0 0 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_4 M16 1 0 1 1 1 1 1 1 0 1 1 1 0 0 0 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_4 M18 0 1 1 1 1 1 1 0 0 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_4 M21 1 0 1 1 0 1 1 0 0 0 1 0 0 0 1 1 0 1 1 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_4 M22 0 0 1 1 1 0 1 1 0 1 1 1 0 0 1 1 0 0 1 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_4 M23 0 0 1 1 1 0 1 1 0 0 1 1 1 0 1 1 0 0 1 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_4 M30 0 0 0 1 1 1 1 1 0 1 1 0 0 0 0 0 1 1 1 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_4 M33 0 0 1 1 1 1 1 1 0 1 1 1 0 0 0 1 1 1 0 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_4 M43 1 0 1 1 0 1 1 1 0 1 0 1 0 0 1 0 1 1 1 1 1 1 0 1 1 0.061719215 1.190272546 0.073462687
Cluster_4 Percentage_4 50 10 80 100 80 80 100 70 0 80 90 80 20 0 60 70 50 80 90 100 50 100 60 100 100 0.748866341
Cluster_4
Cluster_5 M20 0 1 0 1 0 0 1 0 1 1 1 1 1 1 0 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_5 M36 0 1 0 1 0 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_5 M39 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 0 1 1 0.061719215 1.190272546 0.073462687
Cluster_5 M40 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 0 1 1 0.061719215 1.190272546 0.073462687
Cluster_5 M44 0 1 0 1 1 0 1 1 1 0 0 1 0 0 1 1 0 1 0 1 1 1 0 1 1 0.061719215 1.190272546 0.073462687
Cluster_5 M48 1 1 0 1 0 0 1 0 0 1 0 1 1 0 1 1 1 1 1 1 0 1 1 1 1 0.061010591 1.193367934 0.072808083
Cluster_5 M50 0 0 0 1 0 1 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0 1 1 1 1 0.061010591 1.193367934 0.072808083
Cluster_5 M51 1 1 0 1 0 0 1 0 0 1 0 1 1 0 1 1 1 0 1 1 0 1 0 1 1 0.061010591 1.193367934 0.072808083
Cluster_5 M52 0 1 0 1 1 1 1 1 0 1 0 1 1 0 1 1 0 1 1 1 0 1 0 1 1 0.061010591 1.193367934 0.072808083
Cluster_5 M55 0 0 1 1 0 1 1 1 1 0 0 1 1 0 0 0 1 1 1 1 0 1 1 1 1 0.061010591 1.193367934 0.072808083
Cluster_5 M57 0 1 0 1 0 0 1 0 0 0 0 1 1 0 1 1 0 1 0 1 0 1 0 1 1 0.061010591 1.193367934 0.072808083
Cluster_5 M59 0 0 0 0 1 0 1 1 1 1 0 1 1 0 1 0 1 1 0 1 0 1 0 1 1 0.061010591 1.193367934 0.072808083
Cluster_5 M60 0 1 0 1 1 0 1 1 1 1 0 1 1 0 0 0 1 1 1 0 1 1 1 1 1 0.061669728 1.177503434 0.072616316
Cluster_5 M62 1 0 0 1 0 0 1 0 0 1 0 1 1 0 1 1 1 1 1 0 0 1 1 1 1 0.060985261 1.180637191 0.072001467
Cluster_5 M63 0 1 0 1 0 0 1 1 0 0 0 1 1 1 0 0 0 1 0 1 1 1 1 1 1 0.061629763 1.167221861 0.071935607
Cluster_5 Percentage_5 20 60 6.67 93.33 26.67 33.33 100 60 60 73.33 13.33 100 93.33 26.67 66.67 73.33 60 93.33 73.33 86.67 40 93.33 46.67 100 100 1.096751606
Cluster_5
GEN_13 GEN_13 36.36 72.73 81.82 72.73 72.73 90.91 100 81.82 9.09 81.82 54.55 72.73 90.91 81.82 90.91 90.91 45.45 90.91 45.45 100 72.73 100 100 54.55 100 1.35650111

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M0 0 1 1 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M2 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M5 0 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 0 1 0 1 0 1 1 0 1 0.10164135 0.778328327 0.079110342
Cluster_0 M6 0 0 1 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_0 M7 1 1 1 0 1 0 1 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_0 M8 0 1 1 0 1 1 1 1 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_0 M9 0 1 1 0 1 1 1 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 0 1 0.061762485 1.235498926 0.076307484
Cluster_0 M11 1 0 0 1 1 1 1 1 0 1 0 1 0 1 1 1 1 1 0 1 1 1 1 0 1 0.061762485 1.235498926 0.076307484
Cluster_0 M12 0 1 1 0 0 1 1 1 1 1 0 0 1 1 1 1 0 1 0 1 0 1 1 0 1 0.060966463 1.238392029 0.075500382
Cluster_0 M15 0 1 0 1 0 1 1 1 0 1 1 1 1 0 1 1 0 1 0 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_0 M31 0 0 1 1 1 1 1 1 0 0 1 1 0 0 1 1 1 1 0 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_0 M46 0 0 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 0 1 0 1 0.059480464 1.240450647 0.07378258
Cluster_0 M47 1 1 1 1 1 1 1 0 0 0 1 0 0 1 1 1 1 1 1 1 1 0 1 0 1 0.059480464 1.240450647 0.07378258
Cluster_0 M49 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 0 1 1 0.061719215 1.190272546 0.073462687
Cluster_0 M52 0 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 0.061719215 1.190272546 0.073462687
Cluster_0 M57 0 1 0 1 1 1 1 1 0 1 0 1 1 0 1 1 0 1 1 1 1 1 0 1 1 0.061719215 1.190272546 0.073462687
Cluster_0 M60 1 0 1 1 0 1 1 1 0 1 1 1 1 0 1 0 0 1 0 0 0 1 1 1 1 0.062911059 1.161136643 0.073048336
Cluster_0 M62 1 1 1 1 1 1 1 1 0 1 0 1 1 0 1 0 1 1 0 1 0 1 1 1 1 0.061010591 1.193367934 0.072808083
Cluster_0 Percentage_0 36.84 68.42 73.68 73.68 68.42 94.74 100 84.21 21.05 78.95 52.63 73.68 78.95 68.42 100 84.21 52.63 84.21 52.63 94.74 73.68 84.21 89.47 52.63 100 1.953500345
Cluster_0
Cluster_1 M10 1 0 0 1 0 1 1 1 0 0 0 0 0 1 1 0 1 0 1 1 1 1 1 0 1 0.061762485 1.235498926 0.076307484
Cluster_1 M14 1 1 0 0 0 1 1 0 0 1 1 0 0 0 1 1 1 0 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M16 0 0 1 1 0 1 1 0 0 0 1 0 0 0 0 0 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M17 1 0 1 1 1 1 1 0 0 1 1 1 0 0 1 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M18 1 0 0 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M19 1 0 1 1 1 1 1 1 0 1 1 1 0 0 0 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M21 0 1 1 1 0 1 1 0 0 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M25 0 1 0 1 0 0 1 0 0 1 1 0 0 0 1 0 1 0 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M29 1 0 1 1 0 1 1 0 0 0 1 0 0 0 1 1 0 1 1 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_1 M32 0 0 1 1 0 0 1 1 0 0 1 0 0 0 1 1 1 1 0 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_1 M35 1 0 1 1 0 0 1 1 0 0 1 0 0 0 0 1 1 1 0 1 0 1 0 1 1 0.06317052 1.183928487 0.074789378



Cluster_1 M38 0 0 0 1 1 1 1 1 0 1 1 0 0 0 0 0 1 1 1 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_1 M39 1 0 0 1 1 0 1 0 0 0 1 0 0 0 1 0 1 1 1 1 0 1 0 1 1 0.06317052 1.183928487 0.074789378
Cluster_1 M40 1 0 1 1 1 1 1 0 0 1 1 0 0 0 0 1 1 1 1 1 0 1 0 1 1 0.06317052 1.183928487 0.074789378
Cluster_1 M41 1 0 0 1 0 1 1 0 0 0 1 1 0 0 0 1 0 1 1 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_1 M42 1 1 0 1 0 0 1 0 0 1 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_1 M43 1 0 0 1 0 0 1 0 0 0 1 1 0 0 0 1 1 1 1 1 0 1 0 1 1 0.06317052 1.183928487 0.074789378
Cluster_1 M48 1 1 0 1 1 0 1 0 0 0 1 0 0 0 0 0 0 1 0 1 1 1 1 1 1 0.06350645 1.158306479 0.073559933
Cluster_1 M53 1 0 0 1 1 0 1 0 1 1 0 0 0 0 0 0 1 1 1 1 1 1 0 1 1 0.061719215 1.190272546 0.073462687
Cluster_1 M54 1 0 1 1 0 1 1 1 0 1 0 1 0 0 1 0 1 1 1 1 1 1 0 1 1 0.061719215 1.190272546 0.073462687
Cluster_1 M56 1 0 1 1 0 0 1 0 1 0 0 1 0 0 0 1 1 0 1 1 1 1 0 1 1 0.061719215 1.190272546 0.073462687
Cluster_1 M59 1 0 0 1 0 1 1 1 0 1 0 1 0 0 1 0 1 0 1 1 1 1 1 1 1 0.061719215 1.190272546 0.073462687
Cluster_1 M63 0 0 0 1 0 1 1 1 0 1 0 1 0 0 1 1 1 1 1 1 0 1 1 1 1 0.061010591 1.193367934 0.072808083
Cluster_1 Percentage_1 73.91 21.74 43.48 95.65 34.78 60.87 100 34.78 8.7 56.52 73.91 47.83 4.35 4.35 47.83 56.52 78.26 78.26 86.96 100 56.52 100 43.48 95.65 100 1.717179989
Cluster_1
Cluster_2 M3 0 0 0 1 0 0 1 0 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M4 0 0 1 1 0 0 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 0 1 1 0.101641367 0.904832078 0.091968369
Cluster_2 M13 0 0 0 0 1 0 1 1 0 0 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M20 1 0 0 1 1 0 1 0 1 0 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M22 0 0 1 1 1 0 1 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M23 0 0 1 0 1 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M24 1 1 0 1 1 0 1 0 0 1 1 1 1 0 1 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M26 0 1 0 1 0 0 1 0 1 1 1 1 1 1 0 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M27 0 0 0 1 0 1 1 0 0 0 1 1 0 1 0 1 0 1 0 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M28 0 1 0 1 0 0 1 0 1 0 1 1 1 1 0 1 0 1 0 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M30 0 0 1 1 1 0 1 1 0 1 1 1 0 0 1 1 0 0 1 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_2 M33 0 0 1 0 1 0 1 0 0 1 1 0 1 1 0 1 0 1 0 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_2 M34 1 0 1 1 1 0 1 1 0 1 1 1 0 1 0 1 0 0 1 1 0 1 0 1 1 0.06317052 1.183928487 0.074789378
Cluster_2 M36 0 0 1 1 1 0 1 1 0 0 1 1 0 0 0 1 0 0 1 1 0 1 0 1 1 0.06317052 1.183928487 0.074789378
Cluster_2 M37 0 0 0 1 0 0 1 1 1 0 1 0 0 0 0 1 1 0 1 1 0 1 0 1 1 0.06317052 1.183928487 0.074789378
Cluster_2 M44 0 1 0 1 0 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_2 M45 1 1 0 1 1 0 1 0 1 1 1 1 1 0 0 1 0 1 1 1 0 1 0 1 1 0.06317052 1.183928487 0.074789378
Cluster_2 M50 0 0 0 1 0 1 1 1 1 1 0 1 1 0 1 1 0 0 1 1 1 1 0 1 1 0.061719215 1.190272546 0.073462687
Cluster_2 M51 0 0 0 1 1 0 1 1 1 1 0 1 1 0 0 0 1 1 0 1 1 1 0 1 1 0.061719215 1.190272546 0.073462687
Cluster_2 M55 0 1 0 0 1 0 1 1 1 0 0 1 0 0 1 1 0 1 0 1 1 1 0 1 1 0.061719215 1.190272546 0.073462687
Cluster_2 M58 0 0 0 1 0 0 1 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 0.061719215 1.190272546 0.073462687
Cluster_2 M61 0 0 1 0 1 0 1 0 0 1 0 1 1 1 1 1 0 1 1 1 0 1 0 1 1 0.061010712 1.193368871 0.072808285
Cluster_2 M64 0 0 0 1 0 0 1 1 1 0 0 1 0 0 1 1 1 1 1 1 0 1 0 1 1 0.061010591 1.193367934 0.072808083
Cluster_2 Percentage_2 17.39 26.09 34.78 78.26 56.52 8.7 100 56.52 56.52 47.83 73.91 86.96 56.52 39.13 52.17 95.65 34.78 65.22 78.26 100 60.87 100 34.78 100 100 1.906181706
Cluster_2
GEN_14 GEN_14 36.84 68.42 73.68 73.68 68.42 94.74 100 84.21 21.05 78.95 52.63 73.68 78.95 68.42 100 84.21 52.63 84.21 52.63 94.74 73.68 84.21 89.47 52.63 100 1.953500345

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M0 0 1 1 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M1 1 1 1 1 1 1 1 1 0 1 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M2 0 1 1 0 1 1 1 1 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M3 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M5 0 0 0 0 0 0 1 1 0 1 1 0 0 1 1 1 0 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M8 0 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 0 1 0 1 0 1 1 0 1 0.10164135 0.778328327 0.079110342
Cluster_0 M9 0 0 1 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_0 M10 0 1 1 0 1 1 1 1 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_0 M11 0 0 1 0 0 1 1 0 0 1 1 1 0 1 1 1 0 1 0 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_0 M12 0 1 1 0 1 1 1 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 0 1 0.061762485 1.235498926 0.076307484
Cluster_0 M15 0 1 1 0 0 1 1 1 1 1 0 0 1 1 1 1 0 1 0 1 0 1 1 0 1 0.060966463 1.238392029 0.075500382
Cluster_0 M18 0 1 0 1 0 1 1 1 0 1 1 1 1 0 1 1 0 1 0 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_0 M50 0 0 1 0 1 0 1 0 0 1 1 0 1 1 0 1 0 1 0 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_0 Percentage_0 15.38 69.23 84.62 38.46 53.85 84.62 100 76.92 15.38 84.62 61.54 53.85 84.62 92.31 92.31 100 23.08 76.92 38.46 100 76.92 100 100 53.85 100 1.864363581
Cluster_0
Cluster_1 M7 1 0 1 1 0 1 1 1 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 0.101641367 0.904832078 0.091968369
Cluster_1 M13 1 0 0 1 0 1 1 1 0 0 0 0 0 1 1 0 1 0 1 1 1 1 1 0 1 0.061762485 1.235498926 0.076307484
Cluster_1 M14 1 0 0 1 1 1 1 1 0 1 0 1 0 1 1 1 1 1 0 1 1 1 1 0 1 0.061762485 1.235498926 0.076307484
Cluster_1 M20 1 1 1 1 1 1 1 0 0 1 1 1 0 0 1 1 0 0 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M21 1 0 1 1 1 1 1 1 0 1 1 1 0 0 0 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M23 0 1 1 1 0 1 1 0 0 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M25 0 0 1 0 1 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M31 0 0 1 1 1 1 1 1 0 1 1 1 0 0 1 1 0 1 0 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M32 1 0 1 0 1 1 1 0 0 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M39 1 1 1 0 1 0 1 0 0 1 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M44 1 0 1 1 0 1 1 0 0 0 1 0 0 0 1 1 0 1 1 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_1 M45 0 0 1 1 1 0 1 1 0 1 1 1 0 0 1 1 0 0 1 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378



Cluster_1 M46 0 0 1 1 1 1 1 1 0 0 1 1 0 0 1 1 1 1 0 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_1 M47 0 0 1 1 0 0 1 1 0 0 1 0 0 0 1 1 1 1 0 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_1 M48 1 1 1 1 1 1 1 1 0 1 1 1 1 0 1 0 1 1 0 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_1 M51 1 0 1 1 1 0 1 1 0 1 1 0 0 1 0 1 0 0 1 1 0 1 0 1 1 0.06317052 1.183928487 0.074789378
Cluster_1 M53 0 0 1 1 1 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0 1 0 1 1 0.06317052 1.183928487 0.074789378
Cluster_1 M60 1 0 1 1 1 1 1 1 0 0 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_1 Percentage_1 61.11 22.22 88.89 83.33 72.22 66.67 100 72.22 5.56 61.11 88.89 77.78 5.56 22.22 72.22 72.22 55.56 66.67 72.22 100 55.56 100 72.22 88.89 100 1.370447697
Cluster_1
Cluster_2 M6 0 0 1 1 0 0 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 0 1 1 0.101641367 0.904832078 0.091968369
Cluster_2 M17 1 1 0 0 0 1 1 0 0 1 1 0 0 0 1 1 1 0 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M19 0 0 1 1 0 1 1 0 0 0 1 0 0 0 0 0 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M27 0 1 0 1 0 0 1 0 0 1 1 0 0 0 1 0 1 0 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M28 0 0 0 1 1 1 1 0 0 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M30 1 0 0 1 1 1 1 0 0 0 1 0 0 0 0 0 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M33 0 0 1 1 1 0 1 1 1 0 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M38 0 1 0 1 0 0 1 0 0 1 1 0 0 0 1 0 1 0 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M52 1 0 1 1 0 0 1 1 1 0 1 0 0 0 0 1 1 1 0 1 0 1 0 1 1 0.06317052 1.183928487 0.074789378
Cluster_2 M54 0 0 0 1 0 0 1 1 1 0 1 0 0 0 0 1 1 0 1 1 0 1 0 1 1 0.06317052 1.183928487 0.074789378
Cluster_2 M55 1 0 0 1 1 0 1 0 0 0 1 0 0 0 1 0 1 1 1 1 0 1 0 1 1 0.06317052 1.183928487 0.074789378
Cluster_2 M56 0 0 1 1 1 1 1 0 1 1 1 0 0 0 0 1 1 1 1 1 0 1 0 1 1 0.06317052 1.183928487 0.074789378
Cluster_2 M57 1 0 0 1 0 1 1 0 0 0 1 1 0 0 0 1 0 1 1 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_2 M58 1 1 0 1 0 0 1 0 0 1 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_2 M59 1 0 0 1 0 0 1 0 0 0 1 1 0 0 0 1 1 1 1 1 0 1 0 1 1 0.06317052 1.183928487 0.074789378
Cluster_2 M61 0 0 1 0 1 0 1 0 0 1 1 0 0 0 1 1 1 1 1 1 0 1 0 1 1 0.06317052 1.183928487 0.074789378
Cluster_2 Percentage_2 43.75 25 37.5 87.5 37.5 37.5 100 25 31.25 50 100 31.25 0 0 31.25 62.5 93.75 75 93.75 100 50 100 31.25 100 100 1.217832729
Cluster_2
Cluster_3 M4 0 0 0 1 0 0 1 0 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_3 M16 0 1 0 0 1 0 1 1 0 0 1 0 0 0 1 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_3 M22 1 0 0 1 1 0 1 0 1 0 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_3 M24 0 0 1 1 1 0 1 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_3 M26 1 1 0 1 1 0 1 0 0 1 1 1 1 0 1 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_3 M29 1 1 0 1 1 0 1 0 0 1 1 1 0 0 1 1 0 1 0 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_3 M34 0 1 1 1 0 0 1 0 0 0 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_3 M35 0 0 0 1 1 0 1 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_3 M36 0 1 1 1 0 0 1 1 0 1 1 1 0 1 0 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_3 M37 0 1 0 1 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_3 M40 0 1 0 1 0 0 1 0 1 1 1 1 1 1 0 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_3 M41 0 0 0 1 0 1 1 0 0 0 1 1 0 1 0 1 0 1 0 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_3 M42 0 1 0 1 0 0 1 0 1 0 1 1 1 1 0 1 0 1 0 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_3 M43 0 0 0 1 0 1 1 0 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_3 M49 0 0 0 1 1 0 1 0 1 1 1 1 1 0 1 1 0 0 1 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_3 M62 0 0 1 0 1 0 1 0 0 0 1 0 1 1 0 1 0 1 1 1 0 1 0 1 1 0.06317052 1.183928487 0.074789378
Cluster_3 M63 0 1 0 1 0 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_3 M64 1 1 0 1 1 0 1 0 1 1 1 1 1 0 0 1 0 1 1 1 0 1 0 1 1 0.06317052 1.183928487 0.074789378
Cluster_3 Percentage_3 22.22 55.56 22.22 88.89 55.56 16.67 100 27.78 50 38.89 100 88.89 72.22 44.44 55.56 100 27.78 83.33 83.33 100 77.78 100 38.89 100 100 1.527199036
Cluster_3
GEN_15 GEN_15 15.38 69.23 84.62 38.46 53.85 84.62 100 76.92 15.38 84.62 61.54 53.85 84.62 92.31 92.31 100 23.08 76.92 38.46 100 76.92 100 100 53.85 100 1.864363581

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M4 0 0 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M13 1 1 0 0 0 1 1 0 0 1 1 0 0 0 1 1 1 0 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_0 M17 1 0 0 1 1 0 1 0 1 0 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_0 M19 0 0 1 1 1 0 1 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_0 M21 1 1 0 1 1 0 1 0 0 1 1 1 1 0 1 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_0 M22 0 1 0 1 0 0 1 0 0 1 1 0 0 0 1 0 1 0 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_0 M24 1 1 0 1 1 0 1 0 0 1 1 1 0 0 1 1 0 1 0 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_0 M29 0 0 0 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_0 M30 0 1 1 1 0 0 1 1 0 1 1 1 0 1 0 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_0 M31 0 1 0 1 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_0 M35 0 0 0 1 1 0 1 0 0 1 1 1 0 0 1 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_0 M36 0 1 0 1 1 0 1 0 0 0 1 0 1 0 1 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_0 M37 1 1 0 0 1 0 1 1 0 1 1 1 0 0 1 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_0 M38 0 1 0 1 0 0 1 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_0 M40 0 0 0 1 0 0 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_0 M41 0 1 0 1 0 0 1 0 1 0 1 1 1 1 0 1 0 1 0 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_0 M49 0 0 0 1 1 0 1 0 1 1 1 1 1 0 1 1 0 0 1 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_0 M64 0 1 0 1 0 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_0 Percentage_0 27.78 61.11 11.11 88.89 55.56 11.11 100 27.78 44.44 66.67 100 77.78 55.56 33.33 72.22 94.44 50 72.22 88.89 100 88.89 100 27.78 100 100 1.52834866
Cluster_0



Cluster_1 M6 0 0 1 1 0 0 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 0 1 1 0.101641367 0.904832078 0.091968369
Cluster_1 M15 0 0 1 1 0 1 1 0 0 0 1 0 0 0 0 0 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M23 0 0 0 1 1 1 1 0 0 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M25 1 0 0 1 1 1 1 0 0 0 1 0 0 0 0 0 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M28 0 0 1 1 1 0 1 1 1 0 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M32 1 0 1 0 0 0 1 0 0 1 1 1 0 1 0 0 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M39 0 0 0 1 1 0 1 0 1 0 1 0 0 0 0 0 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M51 1 0 1 1 1 0 1 1 0 1 1 0 0 1 0 1 0 0 1 1 0 1 0 1 1 0.06317052 1.183928487 0.074789378
Cluster_1 M53 1 0 1 1 0 0 1 1 1 0 1 0 0 0 0 1 1 1 0 1 0 1 0 1 1 0.06317052 1.183928487 0.074789378
Cluster_1 M54 0 0 0 1 0 0 1 1 1 0 1 0 0 0 0 1 1 0 1 1 0 1 0 1 1 0.06317052 1.183928487 0.074789378
Cluster_1 M55 0 0 1 1 1 1 1 0 1 1 1 0 0 0 0 1 1 1 1 1 0 1 0 1 1 0.06317052 1.183928487 0.074789378
Cluster_1 M57 1 1 0 1 0 0 1 0 0 1 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_1 M58 1 0 0 1 0 0 1 0 0 0 1 1 0 0 0 1 1 1 1 1 0 1 0 1 1 0.06317052 1.183928487 0.074789378
Cluster_1 M60 0 0 1 0 1 0 1 0 0 1 1 0 0 0 1 1 1 1 1 1 0 1 0 1 1 0.06317052 1.183928487 0.074789378
Cluster_1 M62 0 0 1 0 1 0 1 0 0 0 1 0 1 1 0 1 0 1 1 1 0 1 0 1 1 0.06317052 1.183928487 0.074789378
Cluster_1 M63 1 0 0 1 1 0 1 0 0 0 1 0 1 0 1 0 1 1 1 1 0 1 0 1 1 0.06317052 1.183928487 0.074789378
Cluster_1 Percentage_1 43.75 6.25 56.25 81.25 56.25 25 100 31.25 37.5 43.75 100 31.25 12.5 18.75 12.5 62.5 87.5 87.5 93.75 100 43.75 100 18.75 100 100 1.217257917
Cluster_1
Cluster_2 M0 0 1 1 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M1 0 0 0 0 0 1 1 1 0 1 0 0 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M3 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M5 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M8 0 0 1 1 0 1 1 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_2 M9 0 0 1 0 0 1 1 0 0 1 1 1 0 1 1 1 0 1 0 1 0 1 1 0 1 0.063124829 1.230546547 0.077678041
Cluster_2 M10 1 0 0 1 1 1 1 1 0 1 0 1 0 1 1 1 1 1 0 1 1 1 1 0 1 0.061762485 1.235498926 0.076307484
Cluster_2 M12 0 1 1 0 0 1 1 1 1 1 0 0 1 1 1 1 0 1 0 1 0 1 1 0 1 0.060966463 1.238392029 0.075500382
Cluster_2 M14 0 1 0 1 0 1 1 1 0 1 1 1 1 0 1 1 0 1 0 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M26 0 0 1 1 1 1 1 1 0 1 1 1 0 0 1 1 0 1 0 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M33 0 0 1 1 0 0 1 1 0 1 1 1 0 1 0 1 0 1 0 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M34 1 0 0 1 0 1 1 0 0 0 1 0 1 0 0 1 0 1 0 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M42 0 0 0 1 0 1 1 0 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M50 0 0 1 0 1 0 1 0 0 1 1 0 1 1 0 1 0 1 0 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_2 Percentage_2 28.57 35.71 64.29 71.43 42.86 85.71 100 50 7.14 78.57 71.43 71.43 64.29 78.57 71.43 100 28.57 92.86 35.71 100 78.57 100 85.71 71.43 100 1.757093082
Cluster_2
Cluster_3 M2 1 0 0 1 0 1 1 1 0 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M7 1 0 1 1 0 1 1 1 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 0.101641367 0.904832078 0.091968369
Cluster_3 M11 1 0 0 1 0 1 1 1 0 0 0 0 0 1 1 0 1 0 1 1 0 1 1 0 1 0.060966463 1.238392029 0.075500382
Cluster_3 M16 1 0 1 1 1 1 1 1 0 1 1 1 0 0 0 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_3 M18 0 1 1 1 0 1 1 0 0 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_3 M20 0 0 1 0 1 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_3 M27 1 0 1 0 1 1 1 0 0 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_3 M43 1 0 1 1 0 1 1 0 0 0 1 0 0 0 1 1 0 1 1 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_3 M44 0 0 1 1 1 1 1 1 0 0 1 1 0 0 1 1 1 1 0 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_3 M45 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 1 1 0 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_3 M46 1 0 1 1 1 1 1 1 0 0 1 1 0 0 1 1 1 1 0 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_3 M47 1 0 0 0 0 1 1 0 0 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_3 M48 0 0 1 1 1 1 1 0 1 1 1 0 0 0 1 0 1 0 1 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_3 M52 0 0 1 1 1 0 1 1 0 1 1 1 0 0 0 1 0 0 1 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_3 M56 1 0 0 1 0 1 1 0 0 0 1 1 0 0 0 1 0 1 1 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_3 M59 1 0 1 1 1 1 1 1 0 0 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_3 M61 0 0 1 1 0 1 1 1 0 0 1 1 0 0 0 1 0 1 1 1 0 1 0 1 1 0.06317052 1.183928487 0.074789378
Cluster_3 Percentage_3 58.82 5.88 76.47 82.35 47.06 82.35 100 64.71 11.76 41.18 88.24 82.35 5.88 11.76 64.71 70.59 64.71 70.59 82.35 100 35.29 100 88.24 94.12 100 1.467309477
Cluster_3
GEN_16 GEN_16 28.57 35.71 64.29 71.43 42.86 85.71 100 50 7.14 78.57 71.43 71.43 64.29 78.57 71.43 100 28.57 92.86 35.71 100 78.57 100 85.71 71.43 100 1.757093082

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M8 0 0 1 1 0 0 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 0 1 1 0.101641367 0.904832078 0.091968369
Cluster_0 M19 0 0 1 1 0 1 1 0 1 0 1 0 0 0 0 0 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_0 M20 1 1 0 1 1 1 1 1 0 1 1 1 0 0 0 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_0 M26 0 1 0 1 0 0 1 0 0 1 1 0 0 0 1 0 1 0 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_0 M27 0 0 0 1 1 1 1 0 0 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_0 M28 1 0 0 1 1 1 1 0 0 0 1 0 0 0 0 0 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_0 M32 0 1 0 1 0 0 1 1 0 1 1 1 0 1 0 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_0 M35 0 0 0 1 1 0 1 0 0 1 1 1 0 0 1 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_0 M37 0 1 0 1 0 0 1 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_0 M38 0 0 0 1 0 0 1 0 1 0 1 0 0 0 0 0 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_0 M44 1 0 0 1 0 0 1 0 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_0 M45 0 0 0 1 0 0 1 1 0 0 1 0 1 0 0 0 1 0 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_0 M46 0 0 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419



Cluster_0 M48 1 0 0 0 1 1 1 1 0 1 1 1 0 0 0 1 1 0 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_0 M49 0 0 1 1 0 1 1 0 0 0 1 0 1 0 0 0 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_0 M51 0 1 0 1 0 1 1 0 0 1 1 0 1 0 0 1 1 1 0 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_0 M52 0 0 0 1 0 0 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_0 Percentage_0 23.53 29.41 23.53 94.12 29.41 41.18 100 29.41 29.41 70.59 100 41.18 23.53 11.76 17.65 58.82 88.24 82.35 94.12 100 100 100 23.53 100 100 1.297795416
Cluster_0
Cluster_1 M0 0 1 1 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M2 1 0 0 1 0 1 1 1 0 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M3 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M4 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M5 0 1 0 1 0 0 1 0 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M6 0 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M10 0 0 1 1 0 1 1 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_1 M18 0 1 0 1 0 1 1 1 0 1 1 1 1 0 1 1 0 1 0 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M24 0 0 1 0 1 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M29 0 0 1 1 1 1 1 1 0 1 1 1 0 0 1 1 0 1 0 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M40 0 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 0 0 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M54 0 0 0 1 0 1 1 0 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M55 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M64 0 0 1 0 1 0 1 1 0 1 1 1 1 1 0 1 0 1 1 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_1 Percentage_1 28.57 35.71 71.43 85.71 64.29 78.57 100 50 7.14 64.29 85.71 100 71.43 71.43 78.57 92.86 42.86 64.29 85.71 100 92.86 100 92.86 92.86 100 2.09958546
Cluster_1
Cluster_2 M9 1 0 1 1 0 1 1 1 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 0.101641367 0.904832078 0.091968369
Cluster_2 M12 1 0 0 1 0 1 1 0 0 0 1 0 0 1 1 1 1 1 1 1 0 1 1 0 1 0.063124829 1.230546547 0.077678041
Cluster_2 M14 1 0 0 1 0 1 1 1 0 0 0 0 0 1 1 0 1 0 1 1 0 1 1 0 1 0.060966463 1.238392029 0.075500382
Cluster_2 M17 1 1 0 0 0 1 1 0 0 1 1 0 0 0 1 1 1 0 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M22 0 1 1 1 0 1 1 0 0 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M34 1 0 0 1 0 1 1 0 0 0 1 0 1 0 0 1 0 1 0 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M42 1 1 1 1 1 1 1 0 0 1 1 0 0 0 1 1 1 1 0 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M50 0 1 0 1 0 1 1 1 0 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M56 1 0 1 1 0 1 1 0 0 0 1 0 0 0 1 1 0 1 1 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_2 M57 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 1 1 0 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_2 M58 1 0 1 1 1 1 1 1 0 0 1 1 0 0 1 1 1 1 0 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_2 M59 1 0 0 0 0 0 1 0 0 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_2 M60 0 0 1 1 1 1 1 0 1 1 1 0 0 0 1 1 1 0 1 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_2 M62 0 0 0 1 1 0 1 0 0 1 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_2 Percentage_2 64.29 28.57 50 85.71 28.57 78.57 100 35.71 14.29 57.14 92.86 42.86 14.29 14.29 85.71 78.57 85.71 78.57 71.43 100 42.86 100 85.71 85.71 100 1.070704014
Cluster_2
Cluster_3 M7 0 0 0 1 0 0 1 1 1 1 1 1 1 1 0 1 1 0 1 1 1 1 1 1 1 0.101641367 0.904832078 0.091968369
Cluster_3 M21 1 0 0 1 1 0 1 0 1 0 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_3 M23 0 0 1 1 1 0 1 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_3 M25 1 1 0 1 1 0 1 0 0 1 1 1 1 0 1 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_3 M30 0 0 1 1 1 0 1 1 1 0 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_3 M31 0 0 0 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_3 M33 0 1 0 1 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_3 M36 0 1 0 1 1 0 1 0 0 0 1 1 1 0 1 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_3 M39 0 0 0 0 1 0 1 1 0 0 1 1 0 0 1 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_3 M41 1 0 0 1 1 1 1 0 1 0 1 1 0 1 0 1 0 0 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_3 M43 1 1 0 1 1 1 1 0 0 0 1 1 1 0 1 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_3 M47 0 0 0 1 1 0 1 0 0 1 1 1 0 0 1 1 0 0 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_3 M53 0 1 0 1 0 0 1 0 1 0 1 1 1 1 0 1 0 1 0 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_3 M61 0 0 0 1 1 0 1 0 1 1 1 1 1 0 1 1 0 0 1 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_3 Percentage_3 28.57 35.71 14.29 92.86 85.71 21.43 100 42.86 57.14 28.57 100 100 71.43 35.71 71.43 100 28.57 64.29 92.86 100 92.86 100 35.71 100 100 1.071128032
Cluster_3
Cluster_4 M1 0 0 0 0 0 1 1 1 0 1 0 0 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M11 0 0 1 0 0 1 1 0 0 1 1 1 0 1 1 1 0 1 0 1 0 1 1 0 1 0.063124829 1.230546547 0.077678041
Cluster_4 M13 1 1 0 1 1 1 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 0 1 0.061762485 1.235498926 0.076307484
Cluster_4 M15 0 1 1 0 0 1 1 0 0 1 0 1 1 1 1 1 1 1 0 1 0 1 1 0 1 0.060966463 1.238392029 0.075500382
Cluster_4 M16 0 1 1 0 0 1 1 1 1 1 0 0 1 1 1 1 0 1 0 1 0 1 1 0 1 0.060966463 1.238392029 0.075500382
Cluster_4 M63 0 0 1 0 1 0 1 0 0 1 1 0 1 1 0 1 0 1 0 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_4 Percentage_4 16.67 50 66.67 16.67 33.33 83.33 100 50 16.67 100 33.33 50 50 100 83.33 100 33.33 100 16.67 100 33.33 100 100 33.33 100 0.630265847
Cluster_4
GEN_17 GEN_17 28.57 35.71 71.43 85.71 64.29 78.57 100 50 7.14 64.29 85.71 100 71.43 71.43 78.57 92.86 42.86 64.29 85.71 100 92.86 100 92.86 92.86 100 2.09958546

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M0 0 1 1 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M1 0 1 1 1 0 0 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M2 0 1 1 1 1 1 1 0 0 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M4 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047



Cluster_0 M5 0 0 1 0 1 1 1 0 0 1 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M6 0 0 0 1 1 0 1 0 0 1 1 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M7 0 1 1 1 1 0 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M8 0 1 0 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M9 0 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M10 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M16 0 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 0 1 0 1 0 1 1 0 1 0.10164135 0.778328327 0.079110342
Cluster_0 M17 0 0 1 1 0 1 1 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_0 M18 0 0 1 0 0 1 1 0 0 1 1 1 0 1 1 1 0 1 0 1 0 1 1 0 1 0.063124829 1.230546547 0.077678041
Cluster_0 M19 1 0 0 1 0 1 1 0 0 0 1 0 0 1 1 1 1 1 1 1 0 1 1 0 1 0.063124829 1.230546547 0.077678041
Cluster_0 M20 0 1 1 0 0 1 1 0 0 1 0 1 1 1 1 1 1 1 0 1 0 1 1 0 1 0.060966463 1.238392029 0.075500382
Cluster_0 M21 0 1 1 0 0 1 1 0 0 1 0 1 1 1 1 1 0 1 0 1 0 1 1 0 1 0.060966463 1.238392029 0.075500382
Cluster_0 M39 0 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 0 0 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_0 M60 0 1 0 1 0 0 1 0 0 0 1 1 1 1 0 1 0 1 0 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_0 M61 0 0 0 1 0 1 1 0 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_0 M63 1 0 1 1 0 1 1 0 0 0 1 0 0 0 1 1 0 1 1 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_0 M64 1 0 1 1 1 1 1 1 0 0 1 1 0 0 1 1 1 1 0 1 0 1 1 1 1 0.06317052 1.183928487 0.074789378
Cluster_0 Percentage_0 19.05 47.62 76.19 71.43 52.38 80.95 100 19.05 9.52 57.14 76.19 85.71 57.14 85.71 90.48 100 33.33 85.71 71.43 100 66.67 100 100 71.43 100 3.329160776
Cluster_0
Cluster_1 M22 1 1 0 0 0 1 1 0 0 1 1 0 0 0 1 1 1 0 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M24 1 1 0 1 1 1 1 1 0 1 1 1 0 0 0 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M25 0 1 1 1 1 1 1 1 0 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M27 1 1 0 1 1 0 1 0 0 1 1 1 1 0 1 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M28 0 1 0 1 0 0 1 1 0 1 1 0 0 0 1 0 1 0 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M29 0 0 0 1 1 1 1 0 0 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M30 1 0 0 1 1 1 1 0 0 0 1 0 0 0 0 0 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M31 0 0 1 1 1 1 1 1 0 1 1 1 0 0 1 1 0 1 0 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M34 0 0 0 1 1 0 1 0 0 1 1 1 0 0 1 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M35 0 1 0 1 1 0 1 0 0 0 1 1 1 0 1 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M36 0 1 0 1 0 0 1 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M38 0 0 0 0 1 0 1 1 0 0 1 1 0 0 1 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M40 1 0 0 1 1 1 1 0 1 0 1 1 0 1 0 1 0 0 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M41 1 1 1 1 1 1 1 0 0 1 1 0 0 0 1 1 1 1 0 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M42 1 1 0 1 1 1 1 0 0 0 1 1 1 0 1 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M45 1 0 0 0 1 1 1 1 0 1 1 1 0 0 0 1 1 0 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M46 1 1 0 1 0 1 1 1 0 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M47 0 1 0 1 0 1 1 0 0 1 1 0 1 0 0 1 1 1 0 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M49 1 1 1 1 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M52 1 0 0 1 0 1 1 0 0 1 1 0 1 0 0 1 0 1 0 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M53 0 1 0 1 0 1 1 0 0 0 1 0 1 0 0 1 1 1 0 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M55 0 0 1 1 1 0 1 0 0 1 1 0 0 0 0 0 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M57 0 0 1 1 0 0 1 0 0 1 1 1 0 0 0 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 Percentage_1 47.83 56.52 26.09 86.96 65.22 65.22 100 34.78 4.35 73.91 100 56.52 30.43 4.35 47.83 82.61 56.52 82.61 78.26 100 100 100 17.39 100 100 1.73337638
Cluster_1
Cluster_2 M3 1 0 0 1 0 1 1 1 0 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M11 0 0 0 1 0 0 1 1 1 1 1 1 1 1 0 1 1 0 1 1 1 1 1 1 1 0.101641367 0.904832078 0.091968369
Cluster_2 M12 0 1 0 1 0 0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0.101641367 0.904832078 0.091968369
Cluster_2 M13 0 0 1 1 0 0 1 1 1 1 1 1 0 0 0 1 1 0 1 1 1 1 0 1 1 0.101641367 0.904832078 0.091968369
Cluster_2 M14 0 0 0 1 0 0 1 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 0 1 1 0.101641367 0.904832078 0.091968369
Cluster_2 M15 1 0 1 1 0 1 1 1 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 0.101641367 0.904832078 0.091968369
Cluster_2 M23 0 0 1 1 0 1 1 0 1 0 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M26 0 0 1 1 1 0 1 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M32 0 0 1 1 1 0 1 1 1 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M33 0 0 0 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M37 0 0 0 1 0 0 1 0 1 0 1 0 0 0 0 0 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M43 0 0 0 1 0 0 1 1 0 0 1 0 1 0 0 0 1 0 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M44 0 0 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M48 0 0 1 1 0 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M50 0 0 1 1 0 0 1 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M51 0 0 0 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M54 0 0 0 1 0 1 1 0 1 0 1 1 0 0 1 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M56 0 0 0 1 1 1 1 0 0 0 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M58 0 1 0 1 0 0 1 1 0 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M59 0 0 0 1 0 0 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M62 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 Percentage_2 9.52 9.52 42.86 100 28.57 28.57 100 57.14 76.19 47.62 100 80.95 52.38 38.1 42.86 61.9 100 80.95 95.24 100 100 100 57.14 100 100 1.838611748
Cluster_2
GEN_18 GEN_18 19.05 47.62 76.19 71.43 52.38 80.95 100 19.05 9.52 57.14 76.19 85.71 57.14 85.71 90.48 100 33.33 85.71 71.43 100 66.67 100 100 71.43 100 3.329160776



ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M0 0 1 1 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M1 0 1 0 1 0 0 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M2 0 1 1 1 1 1 1 0 0 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M3 0 1 1 1 1 0 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M4 0 1 1 1 1 1 1 0 0 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M5 0 0 1 0 1 1 1 0 0 1 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M6 0 0 0 1 1 0 1 0 0 1 1 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M7 0 1 0 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M8 0 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M9 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M11 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M12 0 1 1 0 1 1 1 0 0 0 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M13 0 1 1 1 0 1 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M21 0 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 0 1 0 1 0 1 1 0 1 0.10164135 0.778328327 0.079110342
Cluster_0 M22 0 0 1 0 0 1 1 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_0 M23 1 0 0 1 0 1 1 0 0 0 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 0.063124829 1.230546547 0.077678041
Cluster_0 M24 0 0 0 1 0 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 0 1 1 0 1 0.063124829 1.230546547 0.077678041
Cluster_0 M25 0 1 1 0 0 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 0 1 1 0 1 0.060966463 1.238392029 0.075500382
Cluster_0 M26 0 1 1 0 0 1 1 0 0 1 0 1 1 1 1 1 0 1 0 1 0 1 1 0 1 0.060966463 1.238392029 0.075500382
Cluster_0 M47 0 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 0 0 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_0 Percentage_0 5 55 75 65 60 85 100 10 10 70 65 90 65 95 100 100 40 85 80 100 75 100 100 70 100 3.778141047
Cluster_0
Cluster_1 M10 0 0 1 1 1 1 1 1 1 0 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M14 0 0 1 1 0 0 1 1 0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M15 0 0 0 1 0 0 1 1 1 1 1 1 1 1 0 1 1 0 1 1 1 1 1 1 1 0.101641367 0.904832078 0.091968369
Cluster_1 M16 0 1 0 1 0 0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0.101641367 0.904832078 0.091968369
Cluster_1 M18 0 0 0 1 0 0 1 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 0 1 1 0.101641367 0.904832078 0.091968369
Cluster_1 M19 0 0 0 1 0 0 1 1 1 1 1 1 1 0 0 0 1 0 1 1 1 1 0 1 1 0.101641367 0.904832078 0.091968369
Cluster_1 M20 1 0 1 1 0 1 1 1 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 0.101641367 0.904832078 0.091968369
Cluster_1 M30 1 0 0 1 0 1 1 1 0 0 1 1 1 0 1 0 1 0 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M32 0 0 1 1 0 1 1 0 1 0 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M35 0 0 1 1 1 0 1 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M37 0 1 0 1 0 0 1 1 0 1 1 0 0 0 1 0 1 0 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M41 0 0 1 1 1 0 1 1 1 0 1 1 0 0 0 0 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M42 0 0 0 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M50 0 0 0 1 0 0 1 1 0 0 1 0 1 0 0 0 1 0 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M51 0 0 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M54 0 0 1 1 0 0 1 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M55 0 0 0 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M57 0 1 0 1 0 1 1 0 0 0 1 0 1 0 0 1 1 1 0 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M59 0 0 0 1 1 1 1 0 0 0 1 0 1 0 1 0 1 0 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M61 0 0 0 1 0 1 1 1 1 0 1 1 0 0 1 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M62 0 0 0 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M64 0 0 0 1 1 1 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 Percentage_1 9.09 13.64 36.36 100 31.82 36.36 100 72.73 68.18 50 100 72.73 63.64 27.27 54.55 59.09 95.45 63.64 86.36 100 100 100 54.55 100 100 2.086918795
Cluster_1
Cluster_2 M17 1 1 0 1 1 0 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0 1 1 0.101641367 0.904832078 0.091968369
Cluster_2 M27 1 1 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M28 1 1 1 1 1 1 1 0 0 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M29 1 0 1 1 1 0 1 0 0 1 1 0 0 1 1 1 0 1 0 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M31 1 1 0 0 0 1 1 0 0 1 1 0 0 0 1 1 1 0 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M33 1 1 0 1 1 1 1 1 0 1 1 1 0 0 0 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M34 0 1 1 1 1 1 1 1 0 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M36 1 1 0 1 1 0 1 0 0 1 1 1 1 0 1 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M38 0 0 0 1 1 1 1 0 0 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M39 1 0 0 1 1 1 1 0 0 0 1 0 0 0 0 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M40 0 0 1 1 1 1 1 1 0 1 1 1 0 0 1 1 0 1 0 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M43 0 0 0 1 1 1 1 0 0 1 1 1 0 0 1 1 1 1 0 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M44 0 1 0 1 1 0 1 0 0 0 1 1 1 0 1 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M45 0 1 0 1 0 0 1 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M46 0 0 0 0 1 0 1 1 0 0 1 1 0 0 1 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M48 0 1 0 1 1 1 1 0 1 0 1 1 0 1 0 1 0 0 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M49 1 1 0 1 1 1 1 0 0 0 1 1 1 0 1 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M52 1 1 0 1 0 1 1 1 0 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M53 1 1 1 1 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M56 1 0 0 1 0 1 1 0 0 1 1 0 1 0 0 1 0 1 0 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M58 0 0 1 1 1 0 1 0 0 1 1 0 0 0 0 0 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M60 0 0 1 0 1 0 1 0 0 1 1 1 0 0 0 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419



Cluster_2 M63 0 1 0 1 0 1 1 0 0 1 1 1 0 1 0 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 Percentage_2 52.17 60.87 34.78 86.96 78.26 65.22 100 34.78 8.7 78.26 100 65.22 21.74 26.09 52.17 91.3 43.48 91.3 78.26 100 100 100 13.04 100 100 1.749980558
Cluster_2
GEN_19 GEN_19 5 55 75 65 60 85 100 10 10 70 65 90 65 95 100 100 40 85 80 100 75 100 100 70 100 3.778141047

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M0 0 1 1 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M2 0 1 1 1 1 1 1 0 0 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M3 0 1 1 1 1 0 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M4 0 1 1 1 1 1 1 0 0 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M5 0 0 1 0 1 1 1 0 0 1 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M6 0 1 0 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M7 0 0 1 0 1 1 1 0 0 1 1 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M8 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M10 0 1 1 0 1 1 1 0 0 0 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M11 0 1 1 1 0 1 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M13 1 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M14 0 0 1 1 0 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M23 0 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 0 1 0 1 0 1 1 0 1 0.10164135 0.778328327 0.079110342
Cluster_0 M24 0 0 1 0 0 0 1 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_0 M25 0 0 1 0 1 1 1 0 0 0 1 1 0 1 1 1 0 1 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_0 M26 1 0 0 1 0 1 1 0 0 0 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 0.063124829 1.230546547 0.077678041
Cluster_0 M27 1 0 0 1 0 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 0 1 1 0 1 0.063124829 1.230546547 0.077678041
Cluster_0 M28 0 1 1 0 0 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 0 1 1 0 1 0.060966463 1.238392029 0.075500382
Cluster_0 M29 0 1 1 0 0 1 1 0 0 1 0 1 1 1 1 1 0 1 0 1 0 1 1 0 1 0.060966463 1.238392029 0.075500382
Cluster_0 M30 1 1 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_0 M31 1 1 1 1 1 1 1 0 0 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_0 M64 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0 1 0 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_0 Percentage_0 27.27 63.64 86.36 63.64 63.64 90.91 100 9.09 4.55 72.73 77.27 81.82 54.55 100 100 100 45.45 95.45 63.64 100 77.27 100 86.36 68.18 100 3.754598503
Cluster_0
Cluster_1 M1 0 1 0 1 0 0 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M9 0 0 1 1 1 1 1 1 1 0 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M12 0 0 1 1 0 0 1 1 0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M15 0 1 0 1 0 0 1 0 1 0 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M17 0 1 0 1 0 0 1 1 1 1 1 1 1 1 0 1 1 0 1 1 1 1 1 1 1 0.101641367 0.904832078 0.091968369
Cluster_1 M18 0 1 0 1 0 0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0.101641367 0.904832078 0.091968369
Cluster_1 M19 1 1 0 1 1 0 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0 1 1 0.101641367 0.904832078 0.091968369
Cluster_1 M20 0 1 1 1 0 0 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0 1 1 0.101641367 0.904832078 0.091968369
Cluster_1 M21 0 0 0 1 0 0 1 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 0 1 1 0.101641367 0.904832078 0.091968369
Cluster_1 M22 0 0 0 1 0 0 1 1 1 1 1 1 0 0 0 0 1 0 1 1 1 1 0 1 1 0.101641367 0.904832078 0.091968369
Cluster_1 M37 0 0 1 1 1 0 1 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M41 0 0 1 1 1 0 1 1 1 0 1 1 0 0 0 0 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M42 0 0 0 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M44 0 1 0 1 1 0 1 0 0 0 1 1 1 0 1 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M46 0 0 0 0 1 0 1 1 0 0 1 1 0 0 1 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M47 0 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 0 0 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M48 0 1 1 1 1 1 1 0 1 0 1 1 0 1 0 1 0 0 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M51 0 0 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M57 0 0 1 0 1 0 1 0 0 1 1 1 0 0 0 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M58 0 0 0 1 0 1 1 1 1 0 1 1 0 0 1 0 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M59 0 0 0 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 Percentage_1 4.76 38.1 42.86 90.48 47.62 19.05 100 61.9 76.19 47.62 95.24 100 42.86 47.62 57.14 80.95 66.67 71.43 90.48 100 100 100 33.33 100 100 2.37622763
Cluster_1
Cluster_2 M16 1 0 1 1 1 1 1 1 1 1 1 1 0 0 1 0 0 1 1 1 1 1 1 1 1 0.100313312 1.057354978 0.10606678
Cluster_2 M32 1 0 0 1 0 1 1 1 0 0 1 1 1 0 1 0 1 0 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M33 1 1 0 0 0 1 1 0 0 1 1 0 0 0 1 1 1 0 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M34 0 0 1 1 0 1 1 0 1 0 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M35 1 1 0 1 1 1 1 1 0 1 1 1 0 0 0 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M36 0 1 0 1 1 1 1 1 0 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M38 1 1 0 1 0 0 1 0 0 1 1 1 1 0 1 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M39 1 0 0 1 1 1 1 0 0 0 1 0 0 0 0 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M40 0 0 1 1 1 1 1 1 0 1 1 1 0 0 1 1 0 1 0 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M43 0 0 0 1 1 1 1 0 0 1 1 1 0 0 1 1 1 1 0 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M45 0 1 0 1 0 0 1 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M49 1 1 0 1 1 1 1 0 0 0 1 1 1 0 1 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M50 0 0 0 1 0 1 1 1 0 0 1 0 1 0 0 0 1 0 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M52 1 1 0 1 0 1 1 1 0 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M53 1 1 1 1 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M54 1 0 0 1 0 1 1 0 0 1 1 0 1 0 0 1 0 1 0 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419



Cluster_2 M55 0 1 0 1 0 1 1 0 0 0 1 0 1 0 0 1 1 1 0 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M56 0 0 1 1 1 0 1 0 0 1 1 0 0 0 0 0 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M60 0 0 0 1 1 1 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M61 1 0 0 1 0 1 1 1 0 1 1 1 1 0 1 1 0 0 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M62 1 0 0 1 1 1 1 1 0 1 1 1 0 0 1 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M63 1 1 0 1 0 1 1 0 0 0 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 Percentage_2 59.09 45.45 22.73 95.45 50 86.36 100 50 9.09 68.18 100 59.09 45.45 0 50 77.27 59.09 81.82 81.82 100 100 100 40.91 100 100 1.688714779
Cluster_2
GEN_20 GEN_20 27.27 63.64 86.36 63.64 63.64 90.91 100 9.09 4.55 72.73 77.27 81.82 54.55 100 100 100 45.45 95.45 63.64 100 77.27 100 86.36 68.18 100 3.754598503

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M3 0 1 1 1 1 1 1 0 0 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M4 0 0 1 0 1 1 1 0 0 1 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M5 0 1 0 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M6 0 0 1 0 1 1 1 0 0 1 1 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M7 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M9 1 1 1 0 1 1 1 0 0 0 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M10 0 1 1 1 0 1 1 0 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M12 1 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M15 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M24 0 0 1 0 1 1 1 0 0 0 1 1 0 1 1 1 0 1 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_0 M27 0 1 1 0 0 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 0 1 1 0 1 0.060966463 1.238392029 0.075500382
Cluster_0 M28 0 1 1 0 0 1 1 0 0 1 0 1 1 1 1 1 0 1 0 1 0 1 1 0 1 0.060966463 1.238392029 0.075500382
Cluster_0 M29 1 1 1 1 1 0 1 1 0 0 1 1 0 1 1 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_0 M30 1 1 1 1 1 1 1 0 0 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_0 M49 0 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 0 0 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_0 M62 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0 1 0 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_0 Percentage_0 37.5 62.5 93.75 62.5 81.25 93.75 100 18.75 0 68.75 87.5 87.5 56.25 93.75 100 100 25 87.5 62.5 100 87.5 100 81.25 81.25 100 2.765623338
Cluster_0
Cluster_1 M19 0 1 1 1 0 0 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0 1 1 0.101641367 0.904832078 0.091968369
Cluster_1 M20 0 0 0 1 0 0 1 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 0 1 1 0.101641367 0.904832078 0.091968369
Cluster_1 M21 0 0 0 1 0 0 1 1 1 1 1 1 0 0 0 0 1 0 1 1 1 1 0 1 1 0.101641367 0.904832078 0.091968369
Cluster_1 M22 0 0 1 1 1 1 1 1 1 1 1 0 1 0 0 0 1 1 0 1 1 1 0 1 1 0.101641367 0.904832078 0.091968369
Cluster_1 M34 1 1 0 1 1 0 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M35 1 0 0 1 0 1 1 1 0 0 1 1 1 0 1 0 1 0 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M37 0 0 1 1 0 1 1 0 1 0 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M39 0 1 0 1 1 1 1 1 0 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M40 0 0 1 1 1 0 1 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M44 0 1 1 1 1 0 1 1 1 0 1 1 0 0 0 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M47 0 0 0 1 0 0 1 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M52 0 0 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M56 0 1 0 1 0 1 1 0 0 0 1 0 1 0 0 1 1 1 0 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M58 0 0 0 1 0 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M61 1 1 0 1 0 1 1 0 0 0 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M64 0 1 0 1 1 1 1 1 0 0 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 Percentage_1 18.75 43.75 37.5 100 37.5 50 100 56.25 62.5 56.25 100 75 43.75 12.5 31.25 68.75 100 87.5 75 100 100 100 43.75 100 100 1.272243761
Cluster_1
Cluster_2 M17 1 0 1 1 1 1 1 1 1 1 1 1 0 0 1 0 0 1 1 1 1 1 1 1 1 0.100313312 1.057354978 0.10606678
Cluster_2 M36 1 1 0 0 0 1 1 0 0 1 1 0 0 0 1 1 1 0 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M38 1 1 0 1 0 1 1 1 0 1 1 1 0 0 0 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M41 1 1 0 1 0 0 1 0 0 1 1 1 1 0 1 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M42 1 0 0 1 1 1 1 0 0 0 1 0 0 0 0 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M43 0 0 1 1 1 1 1 1 0 1 1 1 0 0 1 1 0 1 0 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M46 0 1 0 1 1 0 1 0 0 0 1 1 1 0 1 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M48 0 0 0 0 1 0 1 1 0 0 1 1 0 0 1 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M51 1 1 0 1 1 1 1 0 0 0 1 1 1 0 1 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M53 1 1 0 1 0 1 1 1 0 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M54 1 1 1 1 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M55 1 0 0 1 0 1 1 0 0 1 1 0 1 0 0 1 0 1 0 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M57 0 0 1 0 1 0 1 0 0 1 1 0 0 0 0 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M59 0 0 0 1 1 1 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M60 1 0 0 1 0 1 1 1 0 1 1 1 1 0 1 1 0 0 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M63 0 0 0 1 0 1 1 0 0 1 1 1 1 0 1 1 0 0 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 Percentage_2 62.5 43.75 25 81.25 56.25 75 100 50 6.25 75 100 68.75 50 0 68.75 93.75 12.5 81.25 87.5 100 100 100 18.75 100 100 1.236529637
Cluster_2
Cluster_3 M0 0 1 0 1 0 0 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M1 0 1 1 0 1 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M2 1 0 1 1 0 1 1 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M8 0 0 1 1 1 1 1 1 1 0 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047



Cluster_3 M11 0 0 1 1 0 0 1 1 0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_3 M13 0 0 1 1 0 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_3 M14 0 1 0 1 0 0 1 0 1 0 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_3 M16 0 1 1 1 1 0 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_3 M18 0 1 1 0 0 0 1 1 1 1 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 0.101641367 0.904832078 0.091968369
Cluster_3 M23 0 0 1 0 0 0 1 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_3 M25 1 0 0 1 0 1 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_3 M26 1 0 0 1 0 1 1 0 0 0 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 0.063124829 1.230546547 0.077678041
Cluster_3 M31 0 0 0 1 0 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_3 M32 0 0 0 1 1 0 1 0 1 1 1 1 0 1 1 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_3 M33 0 0 1 1 0 1 1 0 0 0 1 1 0 1 1 1 1 0 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_3 M45 0 0 0 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_3 M50 0 1 1 1 1 1 1 0 1 0 1 1 0 1 0 1 0 0 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_3 Percentage_3 17.65 35.29 58.82 82.35 35.29 47.06 100 23.53 58.82 41.18 82.35 94.12 23.53 100 88.24 88.24 76.47 58.82 94.12 100 94.12 100 70.59 82.35 100 2.696277918
Cluster_3
GEN_21 GEN_21 37.5 62.5 93.75 62.5 81.25 93.75 100 18.75 0 68.75 87.5 87.5 56.25 93.75 100 100 25 87.5 62.5 100 87.5 100 81.25 81.25 100 2.765623338

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M2 1 0 1 1 0 1 1 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M3 0 1 1 1 0 1 1 0 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M4 1 1 1 1 0 1 1 0 1 0 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M5 0 1 1 1 1 1 1 0 0 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M6 0 0 1 0 1 1 1 0 0 1 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M7 0 1 0 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M8 0 0 1 0 1 1 1 0 0 1 1 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M9 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M11 0 0 1 1 0 0 1 1 0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M12 1 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M13 0 0 1 1 0 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M16 0 0 0 1 0 1 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M17 1 1 1 1 0 1 1 0 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M22 0 0 1 0 0 0 1 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_0 M23 0 0 1 0 1 1 1 0 0 0 1 1 0 1 1 1 0 1 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_0 M24 1 0 0 1 0 1 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_0 M25 0 0 0 1 0 1 1 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_0 M26 1 0 0 0 0 1 1 0 0 0 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 0.063124829 1.230546547 0.077678041
Cluster_0 M27 1 0 1 1 0 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 0 1 1 0 1 0.063124829 1.230546547 0.077678041
Cluster_0 M28 0 1 1 0 0 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 0 1 1 0 1 0.060966463 1.238392029 0.075500382
Cluster_0 M29 0 1 1 0 0 1 1 0 0 1 0 1 1 1 1 1 0 1 0 1 0 1 1 0 1 0.060966463 1.238392029 0.075500382
Cluster_0 M32 0 0 1 1 0 1 1 0 0 1 1 1 0 1 1 0 1 0 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_0 Percentage_0 31.82 36.36 77.27 68.18 31.82 90.91 100 9.09 13.64 63.64 77.27 86.36 50 100 100 86.36 68.18 72.73 81.82 100 81.82 100 95.45 63.64 100 3.929871606
Cluster_0
Cluster_1 M0 0 1 0 1 0 0 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M1 0 1 1 0 1 0 1 0 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M10 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M14 0 1 0 1 0 0 1 0 1 0 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M15 0 1 1 1 1 0 1 0 0 0 1 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M18 1 0 1 1 1 1 1 1 1 1 1 1 0 0 1 0 0 1 1 1 1 1 1 1 1 0.100313312 1.057354978 0.10606678
Cluster_1 M19 0 1 1 0 0 0 1 1 1 1 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 0.101641367 0.904832078 0.091968369
Cluster_1 M20 0 1 1 1 0 0 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0 1 1 0.101641367 0.904832078 0.091968369
Cluster_1 M30 1 1 1 1 1 0 1 1 0 0 1 1 0 1 1 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M33 1 0 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M34 0 0 0 1 0 0 1 1 1 0 1 1 0 0 0 0 1 0 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M35 0 0 1 1 1 1 1 1 1 0 1 0 1 0 0 0 1 1 0 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M36 1 1 0 1 1 0 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M40 0 0 1 1 1 0 1 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M44 0 1 1 1 1 0 1 1 1 0 1 1 0 0 0 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M47 0 0 1 0 1 0 1 1 0 0 1 1 0 0 1 1 0 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M48 0 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 0 0 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M49 0 1 1 1 1 1 1 0 1 0 1 1 0 1 0 1 0 0 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M51 0 0 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M62 0 1 0 1 1 1 1 1 0 0 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M63 0 0 1 1 1 0 1 0 0 0 1 1 0 0 1 1 0 1 0 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 Percentage_1 23.81 52.38 76.19 85.71 66.67 28.57 100 57.14 71.43 33.33 90.48 95.24 14.29 52.38 66.67 66.67 61.9 76.19 90.48 100 100 100 52.38 100 100 2.515639496
Cluster_1
Cluster_2 M21 0 0 0 1 0 0 1 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 0 1 1 0.101641367 0.904832078 0.091968369
Cluster_2 M31 1 1 1 1 1 1 1 0 0 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M37 1 0 0 1 0 1 1 1 0 0 1 1 1 0 1 0 1 0 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M38 1 1 0 0 0 1 1 0 0 1 1 0 0 0 1 1 1 0 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419



Cluster_2 M39 1 1 0 1 0 1 1 1 0 1 1 1 0 0 0 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M41 1 1 0 1 1 0 1 0 0 1 1 1 1 0 1 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M42 1 0 1 1 1 1 1 0 0 0 1 0 0 0 0 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M43 0 0 1 1 1 1 1 1 0 1 1 1 0 0 1 1 0 1 0 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M45 0 1 0 1 1 0 1 0 0 0 1 1 1 0 1 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M46 0 0 0 1 0 0 1 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M50 1 1 0 1 1 1 1 0 0 0 1 1 1 0 1 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M52 1 1 0 1 0 1 1 1 0 1 1 1 0 0 1 1 0 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M53 1 1 1 1 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M54 1 0 0 1 0 1 1 0 0 1 1 0 1 0 0 1 0 1 0 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M55 0 0 1 0 1 0 1 0 0 1 1 0 0 0 0 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M56 0 0 0 1 0 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M57 0 0 0 1 1 1 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M58 1 0 0 1 0 1 1 1 0 1 1 0 1 0 1 1 0 0 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M59 1 1 0 1 0 1 1 0 0 0 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M60 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0 1 0 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M61 0 0 1 1 0 1 1 0 0 1 1 1 1 0 1 1 0 0 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M64 0 1 0 1 0 1 1 0 0 1 1 0 0 0 0 1 1 1 0 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 Percentage_2 59.09 50 31.82 90.91 45.45 77.27 100 36.36 9.09 77.27 100 59.09 54.55 9.09 59.09 95.45 40.91 81.82 68.18 100 100 100 22.73 100 100 1.674616368
Cluster_2
GEN_22 GEN_22 31.82 36.36 77.27 68.18 31.82 90.91 100 9.09 13.64 63.64 77.27 86.36 50 100 100 86.36 68.18 72.73 81.82 100 81.82 100 95.45 63.64 100 3.929871606

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M4 0 1 0 1 0 1 1 0 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M5 0 1 1 1 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M6 0 1 1 1 1 1 1 0 0 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M7 0 0 1 0 1 1 1 0 0 1 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M8 0 1 0 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M9 0 0 1 0 1 1 1 0 0 1 1 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M10 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M13 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M15 0 0 0 0 0 1 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M16 1 1 1 1 0 1 1 0 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M17 0 0 1 0 1 1 1 0 0 0 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M18 1 1 1 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M19 0 0 0 1 0 1 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M20 1 1 0 1 0 1 1 0 0 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M21 0 0 0 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M22 0 0 1 1 0 1 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M29 0 0 1 0 1 0 1 0 0 0 1 0 0 1 1 1 0 1 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_0 M34 1 0 0 0 0 1 1 0 0 0 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 0.063124829 1.230546547 0.077678041
Cluster_0 M35 1 0 1 1 0 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 0 1 1 0 1 0.063124829 1.230546547 0.077678041
Cluster_0 M36 0 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0 1 1 1 0 1 1 0 1 0.063124829 1.230546547 0.077678041
Cluster_0 M37 0 1 1 0 0 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 0 1 1 0 1 0.060966463 1.238392029 0.075500382
Cluster_0 M38 0 1 1 0 0 1 1 0 0 1 0 1 1 1 1 1 0 1 0 1 0 1 1 0 1 0.060966463 1.238392029 0.075500382
Cluster_0 Percentage_0 22.73 45.45 68.18 59.09 50 90.91 100 0 0 50 81.82 81.82 54.55 100 100 100 54.55 100 81.82 100 77.27 100 100 72.73 100 4.439716295
Cluster_0
Cluster_1 M24 1 0 1 1 1 1 1 1 1 1 1 1 0 0 1 0 0 1 1 1 1 1 1 1 1 0.100313312 1.057354978 0.10606678
Cluster_1 M25 0 1 1 0 0 0 1 1 1 1 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 0.101641367 0.904832078 0.091968369
Cluster_1 M26 0 1 1 1 0 0 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0 1 1 0.101641367 0.904832078 0.091968369
Cluster_1 M27 0 0 1 1 0 0 1 1 1 1 1 1 0 1 0 0 1 1 1 1 1 1 0 1 1 0.101641367 0.904832078 0.091968369
Cluster_1 M28 0 0 0 1 0 0 1 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 0 1 1 0.101641367 0.904832078 0.091968369
Cluster_1 M41 1 0 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M44 0 0 0 1 0 0 1 1 1 0 1 1 0 0 0 0 1 0 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M45 0 0 1 1 1 1 1 1 1 0 1 1 1 0 0 0 1 1 0 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M46 1 1 0 1 1 0 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M50 0 0 1 1 1 0 1 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M54 0 1 1 1 1 0 1 1 1 0 1 1 0 0 0 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M57 0 1 1 1 1 1 1 0 1 0 1 1 0 1 0 1 0 0 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 Percentage_1 25 41.67 75 83.33 50 25 100 75 100 58.33 100 100 25 50 25 66.67 83.33 75 83.33 100 100 100 25 100 100 1.001489589
Cluster_1
Cluster_2 M0 0 1 0 1 0 0 1 0 1 0 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M1 0 1 1 0 1 0 1 0 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M2 1 0 1 1 0 1 1 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M3 1 1 1 1 0 1 1 0 1 0 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M11 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M12 0 0 1 1 0 0 1 1 0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M14 0 1 1 1 1 0 1 0 0 0 1 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M23 0 0 1 0 1 0 1 1 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047



Cluster_2 M30 1 0 0 1 0 1 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_2 M31 0 0 0 1 0 1 1 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_2 M32 0 0 0 1 0 1 1 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_2 M33 0 0 1 0 0 0 1 0 0 0 1 1 1 1 1 0 1 0 1 1 0 1 1 0 1 0.063124829 1.230546547 0.077678041
Cluster_2 M40 0 0 1 1 0 1 1 0 0 1 1 1 0 1 1 0 1 0 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M43 0 1 1 1 0 1 1 0 0 1 1 1 0 1 1 1 1 0 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M47 1 0 0 1 0 1 1 1 0 0 1 1 1 0 1 0 1 0 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M59 0 0 1 1 0 0 1 0 0 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 Percentage_2 31.25 31.25 68.75 81.25 25 56.25 100 31.25 37.5 62.5 75 100 18.75 87.5 100 43.75 87.5 37.5 100 100 93.75 100 87.5 75 100 2.609530882
Cluster_2
Cluster_3 M39 1 1 1 1 1 1 1 0 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_3 M42 1 1 1 1 0 1 1 1 0 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_3 M48 1 1 0 0 0 1 1 0 0 1 1 1 0 0 0 1 1 0 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_3 M49 1 1 0 1 0 1 1 1 0 1 1 1 0 0 0 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_3 M51 1 1 0 1 1 0 1 0 0 1 1 1 1 0 1 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_3 M52 1 0 1 1 1 1 1 0 0 0 1 0 0 0 0 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_3 M53 0 0 1 1 1 1 1 1 0 1 1 1 0 0 1 1 0 1 0 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_3 M55 0 1 0 1 1 0 1 0 0 0 1 1 1 0 1 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_3 M56 0 0 0 1 0 0 1 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_3 M58 0 1 0 1 1 1 1 0 0 0 1 1 1 0 1 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_3 M60 1 1 0 1 0 1 1 1 0 1 1 1 0 0 1 1 0 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_3 M61 1 0 0 1 0 1 1 0 0 1 1 0 1 0 0 1 0 1 0 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_3 M62 0 0 1 1 1 0 1 0 0 1 1 0 0 0 0 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_3 M63 0 0 0 1 0 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_3 M64 0 0 0 0 1 1 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_3 Percentage_3 53.33 53.33 33.33 86.67 53.33 73.33 100 33.33 13.33 80 100 53.33 40 13.33 53.33 100 33.33 93.33 73.33 100 100 100 20 100 100 1.130462857
Cluster_3
GEN_23 GEN_23 22.73 45.45 68.18 59.09 50 90.91 100 0 0 50 81.82 81.82 54.55 100 100 100 54.55 100 81.82 100 77.27 100 100 72.73 100 4.439716295

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M1 0 1 1 0 1 0 1 0 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M4 0 1 1 1 0 1 1 0 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M5 0 1 1 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M7 0 1 0 1 0 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M8 0 1 1 0 1 1 1 0 0 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M9 0 1 1 1 1 1 1 0 0 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M10 0 0 1 0 1 1 1 0 0 1 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M11 0 0 1 0 1 1 1 0 0 1 1 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M14 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M15 0 0 0 0 0 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M18 0 0 0 1 0 1 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M20 0 0 1 1 0 1 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M23 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M24 0 0 1 1 0 1 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M26 0 1 0 1 0 1 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M28 0 0 0 0 0 1 1 0 1 0 1 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M30 0 0 1 0 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M36 0 0 0 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_0 M37 0 0 1 0 1 0 1 0 0 0 1 0 0 1 1 1 0 1 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_0 M39 0 0 0 1 0 1 1 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_0 M40 0 0 0 1 0 1 1 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_0 M41 0 0 1 1 0 0 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_0 M43 0 1 1 1 1 0 1 1 0 1 1 1 0 1 1 0 1 1 1 1 0 1 1 0 1 0.063124829 1.230546547 0.077678041
Cluster_0 M44 0 0 1 0 0 0 1 0 0 0 1 1 1 1 1 0 1 0 1 1 0 1 1 0 1 0.063124829 1.230546547 0.077678041
Cluster_0 M45 1 0 1 1 0 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 0 1 1 0 1 0.063124829 1.230546547 0.077678041
Cluster_0 M46 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0 1 1 1 0 1 1 0 1 0.063124829 1.230546547 0.077678041
Cluster_0 M47 0 0 1 0 0 1 1 0 0 1 1 1 0 1 1 1 0 1 0 1 0 1 1 0 1 0.063124829 1.230546547 0.077678041
Cluster_0 M48 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0 1 1 1 0 1 1 0 1 0.063124829 1.230546547 0.077678041
Cluster_0 M49 0 1 1 0 0 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 0 1 1 0 1 0.060966463 1.238392029 0.075500382
Cluster_0 M50 0 0 1 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 0 1 0 1 1 0 1 0.060966463 1.238392029 0.075500382
Cluster_0 Percentage_0 6.67 40 73.33 53.33 43.33 83.33 100 3.33 13.33 50 76.67 93.33 43.33 100 100 76.67 70 96.67 80 100 73.33 100 100 56.67 100 5.241216424
Cluster_0
Cluster_1 M2 1 0 1 1 0 1 1 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M12 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M13 0 0 1 1 0 0 1 1 0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M21 0 0 1 0 1 0 1 1 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M22 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M25 1 0 1 1 0 1 1 0 0 0 1 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M31 1 0 1 1 1 1 1 1 1 1 1 1 0 0 1 0 0 1 1 1 1 1 1 1 1 0.100313312 1.057354978 0.10606678



Cluster_1 M32 0 1 1 0 0 0 1 1 1 1 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 0.101641367 0.904832078 0.091968369
Cluster_1 M33 0 1 1 1 0 0 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0 1 1 0.101641367 0.904832078 0.091968369
Cluster_1 M34 0 0 0 1 0 0 1 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 0 1 1 0.101641367 0.904832078 0.091968369
Cluster_1 M35 1 0 0 1 0 0 1 1 1 1 1 1 1 0 0 1 0 1 0 1 1 1 0 1 1 0.101641367 0.904832078 0.091968369
Cluster_1 M38 1 0 0 1 0 1 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_1 M52 1 0 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M55 0 0 1 1 0 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M57 0 0 1 0 1 0 1 0 0 1 1 1 0 1 1 1 1 0 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M59 1 0 0 1 0 1 1 1 0 0 1 1 1 0 1 0 1 0 1 1 1 1 1 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 M62 0 0 1 1 1 0 1 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_1 Percentage_1 47.06 11.76 70.59 76.47 29.41 47.06 100 70.59 58.82 76.47 94.12 94.12 35.29 70.59 76.47 64.71 88.24 52.94 88.24 100 100 100 58.82 94.12 100 2.421189013
Cluster_1
Cluster_2 M0 0 1 0 1 0 0 1 0 1 0 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M3 1 1 1 1 0 1 1 0 1 1 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M6 0 1 0 1 1 1 1 0 1 1 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M16 1 1 1 1 0 1 1 0 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M17 1 1 0 1 1 0 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M19 1 1 0 1 0 1 1 0 0 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M27 0 1 1 1 1 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M29 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M42 1 1 0 1 0 1 1 0 0 1 1 0 0 1 1 1 0 1 0 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_2 M51 1 1 1 1 1 1 1 0 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M53 1 1 1 1 0 1 1 1 0 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M54 0 1 1 1 0 1 1 0 0 1 1 1 0 1 1 1 1 0 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M56 1 1 0 1 1 1 1 0 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M58 1 1 0 1 1 0 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M60 1 1 0 0 0 1 1 0 0 1 1 1 0 0 0 1 1 0 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M61 1 1 0 1 0 1 1 1 0 1 1 1 0 0 0 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M63 1 1 0 0 1 0 1 0 0 1 1 1 1 0 1 1 0 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 M64 1 0 1 1 1 1 1 0 0 0 1 0 0 0 0 1 1 1 1 1 1 1 0 1 1 0.063805614 1.18115296 0.07536419
Cluster_2 Percentage_2 72.22 94.44 38.89 88.89 50 72.22 100 11.11 38.89 83.33 83.33 50 16.67 77.78 77.78 100 50 72.22 88.89 100 100 100 50 94.44 100 2.749685881
Cluster_2
GEN_24 GEN_24 6.67 40 73.33 53.33 43.33 83.33 100 3.33 13.33 50 76.67 93.33 43.33 100 100 76.67 70 96.67 80 100 73.33 100 100 56.67 100 5.241216424

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M3 0 1 1 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M5 0 1 0 1 0 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M7 0 0 1 1 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M17 0 0 0 0 0 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M19 0 0 0 1 0 1 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M21 0 0 1 1 0 1 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M25 0 0 1 1 0 1 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M26 1 0 1 1 0 1 1 0 0 0 1 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M27 0 1 0 1 0 1 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M29 0 0 0 0 0 1 1 0 1 0 1 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M30 0 0 1 0 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M32 0 0 1 0 0 1 1 0 0 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M38 0 0 0 0 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M45 0 0 0 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_0 M46 0 0 1 0 1 0 1 0 0 0 1 0 0 1 1 1 0 1 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_0 M47 1 0 0 1 0 1 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_0 M48 0 0 0 1 0 1 1 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_0 M49 0 0 0 1 0 0 1 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_0 M51 0 1 1 0 0 1 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_0 M52 1 1 0 1 0 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_0 M53 0 0 1 1 1 0 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_0 M54 0 0 1 1 1 1 1 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_0 M55 0 0 1 0 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_0 M56 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 0 1 0.063124829 1.230546547 0.077678041
Cluster_0 M57 1 0 1 1 0 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 0 1 1 0 1 0.063124829 1.230546547 0.077678041
Cluster_0 M59 0 0 1 0 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 0 1 1 0 1 0.063124829 1.230546547 0.077678041
Cluster_0 M62 0 0 0 0 0 1 1 0 0 1 0 1 0 1 1 0 1 1 1 1 1 1 1 0 1 0.061762485 1.235498926 0.076307484
Cluster_0 M63 0 1 1 0 0 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 0 1 1 0 1 0.060966463 1.238392029 0.075500382
Cluster_0 M64 0 0 1 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 0 1 0 1 1 0 1 0.060966463 1.238392029 0.075500382
Cluster_0 Percentage_0 13.79 24.14 58.62 55.17 27.59 75.86 100 6.9 10.34 27.59 79.31 93.1 48.28 100 100 72.41 93.1 93.1 96.55 100 82.76 100 100 44.83 100 4.478907277
Cluster_0
Cluster_1 M0 0 1 1 0 1 0 1 0 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M1 1 0 1 1 0 1 1 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M8 1 0 1 1 0 1 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_1 M9 0 1 1 1 1 1 1 1 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M14 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M15 0 0 1 1 0 0 1 1 0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M22 0 0 1 0 1 0 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M23 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M31 1 0 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M34 0 0 1 1 0 0 1 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M40 1 0 1 1 1 1 1 1 1 1 1 1 0 0 1 0 0 1 1 1 1 1 1 1 1 0.100313312 1.057354978 0.10606678
Cluster_1 M41 0 1 1 0 0 0 1 1 1 1 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 0.101641367 0.904832078 0.091968369
Cluster_1 M42 0 0 0 1 0 0 1 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 0 1 1 0.101641367 0.904832078 0.091968369
Cluster_1 M43 1 0 0 1 0 0 1 1 1 1 1 1 1 0 0 1 0 1 0 1 1 1 0 1 1 0.101641367 0.904832078 0.091968369
Cluster_1 M44 1 0 1 1 1 0 1 1 1 1 1 1 1 0 0 1 0 1 0 1 1 1 1 1 1 0.101641367 0.904832078 0.091968369
Cluster_1 Percentage_1 46.67 20 80 73.33 40 40 100 86.67 60 80 73.33 93.33 33.33 73.33 73.33 73.33 80 60 80 100 100 100 86.67 100 100 2.965743261
Cluster_1
Cluster_2 M2 1 1 1 1 0 1 1 0 1 1 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M4 0 1 0 1 1 1 1 0 1 1 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M6 0 1 0 1 1 1 1 0 0 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M10 0 1 1 1 1 0 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M11 0 1 1 1 1 1 1 0 0 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M12 0 0 1 0 1 1 1 0 0 1 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M13 0 0 1 0 1 1 1 0 0 1 1 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M16 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M18 1 1 0 1 1 0 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M20 1 1 0 1 0 1 1 0 0 1 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M24 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M28 0 1 1 1 1 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M33 0 1 1 1 1 1 1 0 1 1 1 0 0 1 1 1 0 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M35 0 1 1 1 0 1 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M36 0 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M37 0 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M39 0 1 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M50 1 1 0 1 0 1 1 0 0 1 1 0 0 1 1 1 0 1 0 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_2 M58 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0 1 1 1 0 1 1 0 1 0.063124829 1.230546547 0.077678041
Cluster_2 M60 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 0 1 1 1 0 1 1 0 1 0.063124829 1.230546547 0.077678041
Cluster_2 M61 0 1 1 1 0 0 1 0 0 1 1 1 0 1 1 1 0 1 1 1 0 1 1 0 1 0.063124829 1.230546547 0.077678041
Cluster_2 Percentage_2 28.57 85.71 71.43 85.71 71.43 80.95 100 0 33.33 90.48 80.95 76.19 42.86 100 100 95.24 33.33 80.95 71.43 100 85.71 100 100 80.95 100 4.541388847
Cluster_2
GEN_25 GEN_25 28.57 85.71 71.43 85.71 71.43 80.95 100 0 33.33 90.48 80.95 76.19 42.86 100 100 95.24 33.33 80.95 71.43 100 85.71 100 100 80.95 100 4.541388847

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M25 0 0 1 0 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M27 0 0 1 0 0 1 1 0 0 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M43 0 0 1 1 0 0 1 0 0 0 1 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M49 0 0 0 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_0 M50 0 0 1 0 1 0 1 0 0 0 1 0 0 1 1 1 0 1 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_0 M53 0 0 0 1 0 0 1 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_0 M57 0 0 1 1 1 1 1 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_0 M58 0 0 1 0 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_0 M59 0 0 0 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_0 M60 0 0 1 0 1 1 1 0 0 0 1 0 0 1 1 1 0 1 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_0 M62 0 0 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_0 M63 0 0 0 0 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_0 Percentage_0 0 0 66.67 50 66.67 58.33 100 8.33 0 16.67 100 83.33 58.33 100 100 75 83.33 83.33 100 100 100 100 100 25 100 1.450542646
Cluster_0
Cluster_1 M3 0 1 0 1 1 1 1 0 1 1 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M11 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M28 0 1 1 1 1 1 1 0 1 1 1 0 0 1 1 1 0 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M30 0 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M32 0 1 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M36 0 1 1 1 1 1 1 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M37 1 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M44 1 0 1 1 1 1 1 1 1 1 1 1 0 0 1 0 0 1 1 1 1 1 1 1 1 0.100313312 1.057354978 0.10606678
Cluster_1 Percentage_1 37.5 75 87.5 87.5 87.5 100 100 37.5 87.5 75 87.5 87.5 12.5 87.5 100 87.5 37.5 37.5 75 100 100 100 100 100 100 1.846399243
Cluster_1
Cluster_2 M45 1 0 0 1 0 0 1 1 1 1 1 1 1 0 0 1 0 1 0 0 1 1 0 1 1 0.092182223 1.029880449 0.09493667
Cluster_2 M46 0 1 1 0 0 0 1 1 1 1 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 0.101641367 0.904832078 0.091968369
Cluster_2 M47 0 0 0 1 0 0 1 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 0 1 1 0.101641367 0.904832078 0.091968369
Cluster_2 M48 1 0 1 1 1 0 1 1 1 1 1 1 1 0 0 1 0 1 0 1 1 1 1 1 1 0.101641367 0.904832078 0.091968369
Cluster_2 Percentage_2 50 25 50 75 25 0 100 100 100 100 100 100 75 25 0 100 50 75 25 75 100 100 50 100 100 0.370841776



Cluster_2
Cluster_3 M2 0 1 1 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M4 0 1 0 1 0 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M5 0 0 0 1 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M7 0 0 0 0 0 1 1 0 0 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M14 0 0 0 0 0 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_3 M21 1 0 1 1 0 1 1 0 0 0 1 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_3 M22 0 1 0 1 0 1 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_3 M24 0 0 0 0 0 1 1 0 1 0 1 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_3 M35 1 0 0 1 0 1 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_3 M51 1 0 0 1 0 1 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_3 M52 0 0 0 1 0 1 1 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_3 M55 0 1 1 0 0 1 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_3 M56 1 1 0 1 0 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_3 M61 1 0 1 1 0 1 1 0 0 0 1 1 1 1 1 0 1 0 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_3 Percentage_3 35.71 35.71 28.57 64.29 0 100 100 0 21.43 21.43 71.43 92.86 28.57 100 100 57.14 100 92.86 100 100 100 100 100 64.29 100 2.635507906
Cluster_3
Cluster_4 M12 0 0 1 1 0 0 1 1 0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_4 M17 0 0 1 0 1 0 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_4 M18 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_4 M31 0 0 0 0 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_4 M33 0 0 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_4 M40 0 1 1 0 0 0 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_4 M41 0 1 0 1 1 0 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_4 M64 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 0 1 0.063124829 1.230546547 0.077678041
Cluster_4 Percentage_4 0 37.5 50 62.5 62.5 12.5 100 50 25 87.5 100 100 87.5 100 100 62.5 87.5 75 87.5 100 87.5 100 100 87.5 100 1.81582737
Cluster_4
Cluster_5 M0 1 0 1 1 0 1 1 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M1 1 1 1 1 0 1 1 0 1 1 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M6 1 0 1 1 0 1 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M8 1 1 1 1 1 1 1 0 0 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M9 0 0 1 0 0 1 1 0 1 1 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M15 1 1 0 1 0 1 1 0 0 1 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_5 M26 1 0 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_5 M54 1 1 0 1 0 1 1 0 0 1 1 0 0 1 1 1 0 1 0 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_5 Percentage_5 87.5 50 75 75 12.5 87.5 100 25 50 100 37.5 75 0 100 100 100 37.5 75 75 100 100 100 100 87.5 100 1.827467388
Cluster_5
Cluster_6 M10 0 0 1 0 1 1 1 0 0 1 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_6 M13 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_6 M16 0 0 1 1 0 1 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_6 M19 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_6 M20 0 0 1 1 0 1 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_6 M23 0 1 1 1 1 0 1 0 0 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_6 M29 0 1 1 1 0 1 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_6 M34 0 0 1 1 0 1 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_6 M38 0 0 1 0 1 1 1 0 0 0 1 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_6 M39 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_6 M42 0 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_6 Percentage_6 0 45.45 90.91 81.82 63.64 90.91 100 0 0 63.64 100 90.91 36.36 100 100 100 45.45 90.91 81.82 100 100 100 100 100 100 2.731377517
Cluster_6
GEN_26 GEN_26 0 45.45 90.91 81.82 63.64 90.91 100 0 0 63.64 100 90.91 36.36 100 100 100 45.45 90.91 81.82 100 100 100 100 100 100 2.731377517

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M0 1 1 1 1 0 1 1 0 1 1 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M2 0 1 0 1 1 1 1 0 1 1 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M5 1 1 1 1 1 1 1 0 0 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M6 0 0 1 0 0 1 1 0 1 1 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M9 0 1 0 1 1 1 1 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M10 0 1 0 0 1 1 1 0 1 1 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M11 0 0 1 0 1 1 1 0 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M17 1 1 0 1 0 1 1 0 0 1 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M20 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M23 0 1 1 1 1 0 1 0 0 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M27 0 1 1 1 1 1 1 0 1 1 1 0 0 1 1 1 0 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M28 0 1 1 1 0 1 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M29 0 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M31 0 1 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M35 1 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M36 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047



Cluster_0 M37 0 1 1 0 0 0 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M42 1 1 0 1 0 1 1 0 0 1 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M44 0 1 1 1 1 1 1 0 1 1 1 0 0 1 1 1 0 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M45 0 0 1 0 0 1 1 0 0 1 1 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M46 0 0 0 1 1 0 1 0 0 0 1 0 0 1 1 1 0 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M47 0 0 1 0 1 0 1 0 0 0 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M48 0 1 1 1 0 1 1 0 0 0 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M52 1 1 1 0 0 0 1 0 0 1 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M59 0 0 1 0 1 0 1 0 0 0 1 0 0 1 1 1 0 1 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_0 Percentage_0 24 76 76 64 60 76 100 0 36 84 72 72 24 100 100 100 16 80 68 100 100 100 100 96 100 6.053053455
Cluster_0
Cluster_1 M3 1 0 1 1 0 1 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M4 0 0 1 0 0 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M8 0 1 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M12 1 0 1 1 1 1 1 0 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M13 1 0 1 1 1 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M14 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M15 0 0 1 1 0 0 1 1 0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M19 0 0 1 0 1 0 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M34 0 1 1 1 1 1 1 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M43 0 0 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M49 1 0 1 0 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M53 1 0 1 1 1 1 1 1 1 1 1 1 0 0 1 0 0 1 1 1 1 1 1 1 1 0.100313312 1.057354978 0.10606678
Cluster_1 M54 0 1 1 0 0 0 1 1 1 1 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 0.101641367 0.904832078 0.091968369
Cluster_1 M55 0 0 0 1 0 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0 1 1 0.101641367 0.904832078 0.091968369
Cluster_1 M56 1 0 1 1 1 0 1 1 1 1 1 1 1 0 0 1 0 1 0 1 1 1 1 1 1 0.101641367 0.904832078 0.091968369
Cluster_1 M57 1 0 1 0 1 1 1 0 0 0 1 1 0 1 1 1 0 0 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_1 M60 1 0 1 1 0 1 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_1 Percentage_1 52.94 17.65 94.12 64.71 47.06 64.71 100 64.71 64.71 70.59 70.59 94.12 23.53 82.35 82.35 82.35 82.35 64.71 94.12 100 100 100 94.12 88.24 100 3.281069852
Cluster_1
Cluster_2 M1 0 1 1 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M7 0 0 0 1 0 1 1 1 0 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M16 0 0 0 0 0 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M18 0 0 1 1 0 1 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M21 1 0 1 1 0 1 1 0 0 0 1 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M22 0 1 0 1 0 1 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M24 0 0 0 0 0 1 1 0 1 0 1 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M25 0 0 1 0 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M26 0 0 1 0 0 1 1 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M30 0 0 0 0 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M32 0 0 1 1 0 1 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M33 1 0 0 1 0 1 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M38 0 1 0 1 1 0 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M39 0 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M40 0 0 1 1 0 0 1 0 0 0 1 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M41 0 0 0 1 0 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M50 0 1 0 1 0 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M51 0 0 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M58 0 0 0 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_2 M61 0 0 0 1 0 1 1 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_2 M62 0 0 0 1 0 0 1 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_2 M63 0 1 1 0 0 1 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_2 M64 1 1 0 1 0 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 0.063850347 1.227908585 0.078402389
Cluster_2 Percentage_2 13.04 26.09 39.13 69.57 26.09 82.61 100 4.35 17.39 21.74 91.3 95.65 56.52 100 100 60.87 91.3 91.3 95.65 100 100 100 100 78.26 100 4.865905061
Cluster_2
GEN_27 GEN_27 24 76 76 64 60 76 100 0 36 84 72 72 24 100 100 100 16 80 68 100 100 100 100 96 100 6.053053455

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M0 1 1 1 1 0 1 1 0 1 1 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M1 1 1 1 0 0 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M2 1 0 1 1 0 1 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M3 0 0 1 0 0 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M4 1 1 1 1 1 1 1 0 0 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M5 0 0 1 0 0 1 1 0 1 1 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M7 0 1 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M9 0 0 1 0 1 1 1 0 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M10 1 0 1 1 1 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M12 1 0 1 1 1 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M13 1 0 1 1 0 1 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_0 M14 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M19 0 0 1 0 1 0 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M29 0 1 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M44 1 0 1 0 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M59 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 Percentage_0 62.5 31.25 100 62.5 43.75 87.5 100 37.5 68.75 68.75 31.25 87.5 6.25 100 100 100 75 81.25 87.5 100 100 100 100 100 100 3.996927224
Cluster_0
Cluster_1 M8 0 0 0 0 1 1 1 0 1 1 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M11 0 1 0 0 1 1 1 0 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M17 1 1 0 1 0 1 1 0 0 1 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M20 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M26 0 1 1 1 0 1 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M27 0 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M28 0 0 0 0 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M32 1 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M33 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M34 0 1 1 0 0 0 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M38 1 1 0 1 0 1 1 0 0 1 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M40 0 1 1 1 1 1 1 0 1 1 1 0 0 1 1 1 0 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M41 0 0 0 1 1 0 1 0 0 0 1 0 0 1 1 1 0 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M42 0 0 1 0 1 0 1 0 0 0 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M43 0 1 1 1 0 1 1 0 0 0 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M47 1 1 1 0 0 0 1 0 0 1 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M54 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M57 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M58 0 1 0 1 1 1 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M60 0 1 1 1 1 0 1 0 0 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M61 0 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M63 0 0 1 1 1 1 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M64 0 0 1 0 1 0 1 0 0 0 1 0 0 1 1 1 0 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 Percentage_1 17.39 73.91 69.57 60.87 73.91 65.22 100 0 26.09 69.57 91.3 78.26 47.83 100 100 95.65 21.74 82.61 78.26 100 100 100 100 100 100 5.715428349
Cluster_1
Cluster_2 M6 0 0 0 1 0 1 1 1 0 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M15 0 0 1 1 0 0 1 1 0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M16 0 0 0 0 0 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M18 0 0 1 1 0 1 1 0 0 0 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M21 1 0 1 1 0 1 1 0 0 0 1 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M22 0 1 0 1 0 1 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M23 0 0 0 0 0 1 1 0 1 0 1 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M24 0 0 1 0 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M25 0 0 1 0 0 1 1 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M30 0 0 1 1 0 1 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M31 1 0 0 1 0 1 1 1 0 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M35 0 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M36 0 0 1 1 0 0 1 0 0 0 1 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M37 0 0 0 1 0 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M39 0 0 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M45 0 1 0 1 0 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M46 0 0 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M48 0 0 0 1 0 1 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M49 0 0 1 1 0 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M50 0 0 1 1 0 1 1 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M51 0 0 1 1 0 1 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M52 1 1 0 1 0 1 1 0 0 0 1 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M53 0 0 0 1 0 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M55 0 0 0 1 0 0 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M56 0 0 1 1 0 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M62 0 0 0 0 0 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 Percentage_2 11.54 11.54 50 76.92 11.54 84.62 100 15.38 15.38 26.92 96.15 92.31 50 100 100 61.54 88.46 84.62 92.31 100 100 100 100 100 100 6.458166356
Cluster_2
GEN_28 GEN_28 11.54 11.54 50 76.92 11.54 84.62 100 15.38 15.38 26.92 96.15 92.31 50 100 100 61.54 88.46 84.62 92.31 100 100 100 100 100 100 6.458166356

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M2 0 0 1 0 0 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M5 0 1 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M11 0 0 0 1 0 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M18 0 0 0 0 0 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M20 0 0 1 1 0 1 1 0 0 1 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M24 0 1 0 1 0 1 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047



Cluster_0 M34 0 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M48 0 0 1 1 0 1 1 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M49 0 0 1 1 0 1 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M52 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M56 0 0 1 1 1 0 1 0 0 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 Percentage_0 0 27.27 63.64 81.82 27.27 90.91 100 0 18.18 54.55 72.73 90.91 0 100 100 90.91 90.91 100 100 100 100 100 100 100 100 2.737926919
Cluster_0
Cluster_1 M3 1 1 1 1 1 1 1 0 0 0 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M4 0 0 1 0 0 1 1 0 1 1 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M6 0 0 1 0 1 1 1 0 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M8 0 1 0 0 1 1 1 0 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M9 1 1 1 1 1 1 1 0 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M12 0 0 0 0 1 1 1 0 1 1 0 0 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M19 1 1 0 1 0 1 1 0 0 1 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M30 0 1 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M33 1 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M39 0 1 1 1 1 1 1 0 1 1 1 0 0 1 1 1 0 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 Percentage_1 40 70 70 60 70 100 100 0 70 90 40 80 0 100 100 100 10 70 70 100 100 100 100 100 100 2.496169273
Cluster_1
Cluster_2 M22 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M28 0 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M37 1 1 0 1 0 1 1 0 0 1 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M54 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M57 0 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M63 0 1 0 1 1 0 1 0 0 0 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 Percentage_2 16.67 100 66.67 66.67 83.33 50 100 0 50 83.33 100 100 83.33 100 100 83.33 16.67 83.33 83.33 100 100 100 100 100 100 1.489842282
Cluster_2
Cluster_3 M25 0 0 1 0 1 1 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_3 M27 0 1 1 1 0 1 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_3 M31 0 0 1 1 0 1 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_3 M40 0 0 0 1 1 0 1 0 0 0 1 0 0 1 1 1 0 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_3 M41 0 0 1 0 1 0 1 0 0 0 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_3 M42 0 1 1 1 0 1 1 0 0 0 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_3 M45 0 0 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_3 M46 0 0 0 1 0 1 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_3 M55 0 1 0 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_3 M59 0 0 1 1 1 1 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_3 M60 0 0 1 0 1 0 1 0 0 0 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_3 M61 0 0 1 1 1 0 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_3 M64 0 0 1 1 1 1 1 0 0 0 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_3 Percentage_3 0 23.08 76.92 76.92 69.23 69.23 100 0 0 0 100 76.92 61.54 100 100 100 23.08 92.31 76.92 100 100 100 100 100 100 3.227991611
Cluster_3
Cluster_4 M0 0 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M1 1 0 1 1 0 1 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M7 1 0 1 1 1 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M10 1 0 1 1 1 1 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M13 0 1 1 1 0 1 1 0 0 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M14 1 0 1 1 0 1 1 1 0 1 0 0 0 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M16 1 1 1 1 1 1 1 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_4 M62 1 1 1 1 1 0 1 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_4 Percentage_4 75 37.5 87.5 87.5 62.5 87.5 100 75 50 75 25 62.5 12.5 100 100 87.5 100 62.5 75 100 100 100 100 100 100 1.999555179
Cluster_4
Cluster_5 M17 0 0 1 1 0 0 1 1 0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_5 M26 0 0 1 0 0 1 1 0 0 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_5 M29 0 0 0 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_5 M35 0 0 1 1 0 0 1 0 0 0 1 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_5 M36 0 0 0 1 0 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_5 M38 0 0 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_5 M44 0 1 0 1 0 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_5 M47 0 0 1 1 0 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_5 M51 0 0 0 1 0 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_5 M58 0 0 0 0 0 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_5 Percentage_5 0 10 50 60 10 70 100 30 10 40 100 90 90 100 100 50 100 70 100 100 100 100 100 100 100 2.48307047
Cluster_5
Cluster_6 M15 0 0 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M21 0 0 1 0 1 0 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_6 M23 1 0 1 1 0 1 1 1 0 0 1 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_6 M32 1 0 0 1 0 1 1 1 0 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_6 M43 1 0 1 0 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047



Cluster_6 M50 1 1 0 1 0 1 1 0 0 0 1 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_6 M53 0 0 0 1 0 0 1 0 1 1 1 1 0 1 1 0 1 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_6 Percentage_6 57.14 14.29 42.86 71.43 14.29 57.14 100 71.43 28.57 42.86 85.71 71.43 14.29 100 100 57.14 100 100 85.71 100 100 100 100 100 100 1.740332463
Cluster_6
GEN_29 GEN_29 0 23.08 76.92 76.92 69.23 69.23 100 0 0 0 100 76.92 61.54 100 100 100 23.08 92.31 76.92 100 100 100 100 100 100 3.227991611

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M1 0 0 1 0 0 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M2 0 0 1 0 0 1 1 0 1 1 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M4 0 0 1 0 1 1 1 0 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M6 0 1 0 0 1 1 1 0 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M9 0 0 0 0 1 1 1 0 1 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M10 0 1 1 1 0 1 1 0 0 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M13 0 1 1 1 1 1 1 0 0 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M14 0 1 1 0 0 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M17 0 0 1 0 1 0 1 0 0 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M25 1 1 0 1 0 1 1 0 0 1 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M29 0 1 1 0 1 1 1 0 1 1 1 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M30 0 1 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M33 1 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M34 0 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M50 0 0 0 1 0 0 1 0 1 1 1 1 0 1 1 0 1 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M51 0 1 1 0 1 0 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M53 0 0 1 1 1 0 1 0 0 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M54 0 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M56 0 0 1 0 1 0 1 0 0 0 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M61 0 0 1 0 1 0 1 1 0 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M63 0 1 0 0 1 0 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M64 0 1 0 1 0 1 1 0 0 1 1 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 Percentage_0 9.09 54.55 68.18 40.91 63.64 63.64 100 4.55 40.91 95.45 59.09 81.82 9.09 100 100 86.36 59.09 90.91 59.09 100 100 100 100 100 100 5.482403239
Cluster_0
Cluster_1 M23 0 0 1 1 0 0 1 1 0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M26 0 0 1 0 1 1 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M27 0 0 1 0 0 1 1 0 0 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M28 0 1 1 1 0 1 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M31 1 0 1 1 0 1 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M35 0 0 1 1 0 0 1 0 0 0 1 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M36 1 1 0 1 0 1 1 0 0 1 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M37 0 0 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M38 0 0 0 1 1 0 1 0 0 0 1 0 0 1 1 1 0 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M39 0 0 0 0 0 0 1 0 0 0 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M40 0 1 1 1 0 1 1 0 0 0 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M42 0 1 0 1 0 1 1 0 1 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M43 0 0 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M44 0 0 0 1 0 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M45 0 0 1 1 0 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M49 0 0 0 1 0 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M52 0 1 0 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M55 0 0 1 1 1 1 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M58 0 1 0 1 1 0 1 0 0 0 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M59 0 0 1 1 1 1 1 0 0 0 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M62 0 0 1 1 0 0 1 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 Percentage_1 9.52 28.57 61.9 80.95 33.33 71.43 100 19.05 4.76 14.29 100 80.95 71.43 100 100 80.95 47.62 71.43 85.71 100 100 100 100 100 100 5.214447987
Cluster_1
Cluster_2 M0 1 0 1 1 0 1 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M3 0 1 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M5 1 0 1 1 1 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M7 1 0 1 1 1 1 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M8 0 0 0 1 0 1 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M11 1 0 1 1 0 1 1 1 0 1 0 0 0 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M12 0 0 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M15 0 0 1 1 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M16 1 0 0 1 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M18 1 1 1 1 1 1 1 0 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M19 0 1 0 1 0 1 1 1 0 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M20 0 0 0 1 0 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M21 1 0 1 1 1 0 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M22 1 1 1 1 1 1 1 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M24 0 0 0 0 0 1 1 0 1 0 1 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047



Cluster_2 M32 1 0 0 1 0 1 1 1 0 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M41 1 0 1 0 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M46 0 0 1 1 0 1 1 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M47 0 0 1 1 0 1 1 1 0 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M48 1 1 0 1 0 1 1 0 0 0 1 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M57 1 1 1 1 1 0 1 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M60 1 0 0 1 0 1 1 1 1 0 1 1 0 1 1 0 1 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 Percentage_2 59.09 27.27 59.09 90.91 31.82 86.36 100 59.09 45.45 45.45 40.91 77.27 4.55 100 100 72.73 95.45 86.36 95.45 100 100 100 100 100 100 5.491135774
Cluster_2
GEN_30 GEN_30 59.09 27.27 59.09 90.91 31.82 86.36 100 59.09 45.45 45.45 40.91 77.27 4.55 100 100 72.73 95.45 86.36 95.45 100 100 100 100 100 100 5.491135774

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M30 1 1 1 1 1 1 1 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M34 0 1 1 0 1 1 1 0 1 1 1 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M37 1 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M54 0 1 1 0 1 0 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M57 0 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M60 1 1 1 1 1 0 1 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 Percentage_0 50 100 100 50 100 50 100 33.33 83.33 66.67 100 100 16.67 100 100 83.33 50 33.33 100 100 100 100 100 100 100 1.489842282
Cluster_0
Cluster_1 M32 0 0 1 0 0 1 1 0 0 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M41 0 0 0 1 0 0 1 0 0 0 1 0 0 1 1 1 0 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M42 0 0 0 0 0 0 1 0 0 0 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M45 0 1 0 1 0 1 1 0 1 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M46 1 0 1 1 0 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M47 0 0 0 1 0 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M52 0 0 0 1 0 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M64 0 0 1 1 0 0 1 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 Percentage_1 12.5 12.5 37.5 75 0 62.5 100 12.5 12.5 0 100 62.5 75 100 100 75 62.5 62.5 87.5 100 100 100 100 100 100 1.986456376
Cluster_1
Cluster_2 M0 1 0 1 1 0 1 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M6 1 0 1 1 1 1 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M9 0 1 1 1 0 1 1 0 0 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M10 1 0 1 1 0 1 1 1 0 1 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M14 1 0 0 1 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M21 0 0 0 1 0 1 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M24 0 0 1 1 1 0 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M25 0 0 1 1 0 0 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M26 1 0 1 1 0 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M28 1 0 1 0 0 1 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M44 1 0 1 0 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 Percentage_2 63.64 9.09 81.82 81.82 18.18 72.73 100 81.82 27.27 81.82 9.09 45.45 0 100 100 90.91 100 90.91 90.91 100 100 100 100 100 100 2.753208855
Cluster_2
Cluster_3 M20 0 0 1 0 1 1 1 0 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M23 0 0 0 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M29 0 0 1 0 0 1 1 0 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M31 1 1 0 1 0 1 1 0 0 1 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_3 M33 0 1 1 1 0 1 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_3 M36 1 0 1 1 1 1 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_3 M40 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_3 M43 0 1 1 1 0 1 1 0 0 0 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_3 M55 0 1 0 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_3 M58 0 0 1 1 1 1 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_3 M61 0 1 0 1 1 0 1 0 0 0 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_3 M62 0 0 1 1 1 1 1 1 0 0 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_3 Percentage_3 25 50 58.33 83.33 66.67 91.67 100 8.33 0 25 75 91.67 66.67 100 100 100 8.33 83.33 91.67 100 100 100 100 100 100 2.986233966
Cluster_3
Cluster_4 M1 0 0 1 0 0 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M3 0 1 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M4 1 0 1 1 1 1 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M11 0 1 1 1 1 1 1 0 0 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M12 0 1 1 0 0 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M13 0 0 1 1 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M35 0 1 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_4 M38 0 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_4 M56 0 0 1 1 1 0 1 0 0 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_4 Percentage_4 11.11 44.44 88.89 77.78 55.56 88.89 100 0 44.44 77.78 33.33 88.89 11.11 100 100 88.89 100 100 88.89 100 100 100 100 100 100 2.247862226
Cluster_4
Cluster_5 M7 0 0 0 1 0 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_5 M17 0 1 0 1 0 1 1 1 0 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M18 0 1 0 1 0 1 1 0 0 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M22 0 0 0 1 0 1 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M27 0 0 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M39 0 0 1 1 0 0 1 0 0 0 1 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_5 M48 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_5 M49 0 0 1 1 0 1 1 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_5 M50 0 0 1 1 0 1 1 1 0 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_5 M51 1 1 0 1 0 1 1 0 0 0 1 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_5 M53 0 0 0 1 0 0 1 0 1 1 1 1 0 1 1 0 1 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_5 M63 1 0 0 1 0 1 1 1 1 0 1 1 0 1 1 0 1 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_5 Percentage_5 16.67 25 41.67 100 0 83.33 100 50 33.33 25 58.33 83.33 16.67 100 100 50 91.67 91.67 75 100 100 100 100 100 100 2.990600233
Cluster_5
Cluster_6 M2 0 0 1 0 0 1 1 0 1 1 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M5 0 1 0 0 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M8 0 0 0 0 1 1 1 0 1 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M15 0 0 1 0 1 0 1 0 0 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M16 1 1 1 1 1 1 1 0 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M19 1 0 1 1 1 0 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M59 0 0 1 0 1 0 1 0 0 0 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_6 Percentage_6 28.57 28.57 71.43 28.57 85.71 57.14 100 14.29 57.14 85.71 14.29 71.43 0 100 100 85.71 71.43 100 57.14 100 100 100 100 100 100 1.751248132
Cluster_6
GEN_31 GEN_31 16.67 25 41.67 100 0 83.33 100 50 33.33 25 58.33 83.33 16.67 100 100 50 91.67 91.67 75 100 100 100 100 100 100 2.990600233

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M0 1 0 1 1 0 1 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M1 0 0 1 0 0 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M6 1 0 1 1 1 1 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M7 0 0 0 1 0 1 1 1 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M8 0 0 0 0 1 1 1 0 1 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M9 0 1 1 1 0 0 1 0 0 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M15 0 0 1 0 1 0 1 0 0 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M17 0 1 0 1 0 1 1 1 0 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M18 0 1 0 1 0 1 1 0 0 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M19 0 0 1 0 1 1 1 0 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M20 0 0 0 1 0 1 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M21 0 0 0 1 0 1 1 1 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M22 0 0 1 1 0 0 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M25 1 0 1 0 0 1 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M26 0 0 1 1 0 1 1 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M28 0 0 1 1 1 1 1 0 0 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M31 0 0 0 1 1 0 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M33 1 0 1 0 0 1 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M36 1 0 0 0 1 1 1 0 1 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M37 0 0 1 1 1 1 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M38 0 0 0 1 1 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M47 0 0 0 0 0 0 1 0 0 0 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M59 0 0 1 1 1 0 1 0 0 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 Percentage_0 21.74 13.04 56.52 65.22 43.48 73.91 100 52.17 8.7 60.87 8.7 39.13 8.7 100 100 95.65 78.26 95.65 78.26 100 100 100 100 100 100 5.756907892
Cluster_0
Cluster_1 M2 0 0 1 0 0 1 1 0 1 1 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M3 0 1 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M4 1 0 1 1 1 1 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M5 0 1 0 0 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M10 1 0 1 1 0 0 1 1 0 1 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M11 0 1 1 1 1 1 1 0 0 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M12 0 1 1 0 0 1 1 0 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M13 0 0 1 1 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M14 1 0 0 1 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M16 1 1 1 1 1 1 1 0 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M23 1 0 1 1 0 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M24 0 0 1 1 0 1 1 0 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M27 0 0 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M29 0 1 0 1 0 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M32 0 1 1 0 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M34 0 1 1 1 0 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M39 0 1 1 1 0 1 1 1 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M40 1 1 1 1 1 1 1 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M42 0 1 1 0 1 1 1 0 1 1 1 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047



Cluster_1 M43 0 1 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M49 1 0 1 0 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M57 0 1 1 0 0 0 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 M62 1 1 1 1 1 0 1 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 Percentage_1 34.78 60.87 86.96 69.57 39.13 82.61 100 34.78 82.61 60.87 26.09 86.96 4.35 100 100 73.91 91.3 78.26 91.3 100 100 100 100 100 100 5.748175356
Cluster_1
Cluster_2 M30 1 0 1 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M35 0 1 1 1 0 1 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M41 1 1 0 1 0 1 1 0 0 1 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M44 1 0 1 1 1 1 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M45 1 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M46 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M48 0 1 1 1 0 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M50 0 1 0 1 0 1 1 0 1 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M51 1 0 1 1 0 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M52 0 0 0 1 0 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M53 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M54 0 0 1 1 0 1 1 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M55 0 0 0 1 0 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M56 0 0 0 1 0 0 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M58 0 1 0 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M60 0 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M61 0 0 1 1 1 1 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M63 0 1 0 1 1 0 1 0 0 0 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M64 0 0 1 1 1 1 1 1 0 0 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 Percentage_2 31.58 42.11 57.89 94.74 47.37 84.21 100 21.05 15.79 36.84 89.47 100 68.42 100 100 78.95 42.11 84.21 89.47 100 100 100 100 100 100 4.722200161
Cluster_2
GEN_32 GEN_32 21.74 13.04 56.52 65.22 43.48 73.91 100 52.17 8.7 60.87 8.7 39.13 8.7 100 100 95.65 78.26 95.65 78.26 100 100 100 100 100 100 5.756907892

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M10 0 1 1 0 0 1 1 0 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M15 1 1 0 1 0 1 1 1 0 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M49 0 1 1 1 0 1 1 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M52 1 1 1 1 1 1 1 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M53 1 1 0 1 0 1 1 0 0 1 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M54 0 1 1 0 1 1 1 0 1 1 1 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M55 0 1 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M56 1 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 M64 0 0 1 1 0 1 1 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_0 Percentage_0 44.44 88.89 77.78 77.78 33.33 100 100 33.33 55.56 88.89 66.67 100 0 100 100 77.78 55.56 55.56 88.89 100 100 100 100 100 100 2.241312825
Cluster_0
Cluster_1 M6 0 0 0 0 1 1 1 0 1 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M16 0 1 0 1 0 1 1 0 0 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M23 0 0 1 1 1 1 1 0 0 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M24 0 1 0 1 0 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M40 0 0 1 1 0 1 1 0 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M45 0 1 1 0 1 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M48 0 1 1 1 1 1 1 0 0 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M51 0 0 1 0 1 1 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_1 Percentage_1 0 50 62.5 62.5 62.5 100 100 0 50 0 12.5 0 12.5 100 100 100 75 100 50 100 100 100 100 100 100 2.001738313
Cluster_1
Cluster_2 M3 1 0 1 1 1 1 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M4 0 1 0 0 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M8 1 0 1 1 0 0 1 1 0 1 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M9 0 1 1 1 1 1 1 0 0 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M12 1 0 0 1 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M14 1 1 1 1 1 1 1 0 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M36 1 1 1 1 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M47 0 1 1 0 1 1 1 0 0 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M50 1 0 0 1 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M57 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 M59 1 0 1 0 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_2 Percentage_2 72.73 45.45 63.64 72.73 72.73 72.73 100 54.55 63.64 90.91 18.18 100 9.09 100 100 63.64 100 90.91 100 100 100 100 100 100 100 2.751025722
Cluster_2
Cluster_3 M2 0 1 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M11 0 0 1 1 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M18 0 0 0 1 0 1 1 1 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M21 0 0 1 1 0 1 1 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M22 1 0 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_3 M29 0 1 1 1 0 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M34 0 1 1 1 0 1 1 1 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M38 0 1 1 1 0 1 1 0 1 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M41 0 0 1 1 1 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M42 0 0 0 1 0 1 1 1 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M43 0 1 1 1 0 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M44 0 0 1 1 0 1 1 1 1 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 Percentage_3 8.33 41.67 83.33 100 16.67 100 100 41.67 41.67 8.33 0 100 0 100 100 66.67 91.67 91.67 100 100 100 100 100 100 100 3.00588217
Cluster_3
Cluster_4 M0 1 0 1 1 0 1 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M1 0 0 1 0 0 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M7 0 1 1 1 0 0 1 0 0 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M13 0 0 1 0 1 0 1 0 0 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M17 0 0 0 1 0 1 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M19 0 0 1 1 0 0 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M20 1 0 1 0 0 1 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M26 0 0 0 1 1 0 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M27 0 1 1 0 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M28 1 0 1 0 0 1 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M31 1 0 0 0 1 1 1 0 1 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M32 0 0 1 1 1 1 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M33 0 0 0 1 1 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M35 0 0 1 1 1 1 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M46 0 1 0 1 0 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 Percentage_4 26.67 20 66.67 60 46.67 73.33 100 66.67 20 93.33 0 40 6.67 100 100 100 86.67 100 86.67 100 100 100 100 100 100 3.757352713
Cluster_4
Cluster_5 M37 1 1 0 1 0 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M58 0 1 1 1 0 1 1 1 0 0 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_5 M60 0 1 0 1 0 1 1 0 1 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_5 M61 1 0 1 1 0 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_5 M63 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_5 Percentage_5 40 60 60 100 0 100 100 40 60 0 80 100 60 100 100 60 60 80 100 100 100 100 100 100 100 1.243718369
Cluster_5
Cluster_6 M5 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M25 1 1 1 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M30 0 1 1 1 0 1 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M39 1 1 1 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M62 0 0 0 1 0 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.066260844 3.74741751 0.248307047
Cluster_6 Percentage_6 40 60 60 100 40 100 100 60 20 0 20 100 100 100 100 100 20 100 40 100 100 100 100 100 100 1.25026777
Cluster_6
GEN_33 GEN_33 26.67 20 66.67 60 46.67 73.33 100 66.67 20 93.33 0 40 6.67 100 100 100 86.67 100 86.67 100 100 100 100 100 100 3.757352713

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M3 0 1 0 0 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M4 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M6 1 0 1 1 0 0 1 1 0 1 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M12 1 1 0 1 0 1 1 1 0 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M14 0 0 0 1 0 1 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M15 0 0 0 1 0 1 1 1 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M16 0 0 1 1 0 0 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M17 1 0 1 0 0 1 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M18 0 0 1 1 0 0 1 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M23 0 0 0 1 1 0 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M26 0 1 1 1 0 1 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M28 0 1 1 1 0 1 1 1 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M35 0 0 0 1 0 1 1 1 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M37 0 0 1 1 0 1 1 1 1 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M39 0 1 0 1 0 1 1 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M42 0 1 1 1 0 1 1 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M44 0 0 0 1 0 0 1 1 0 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M49 0 1 1 1 0 1 1 1 1 0 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M50 0 1 0 1 0 1 1 1 0 0 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M58 0 0 0 1 0 1 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M59 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M64 0 1 1 1 0 0 1 1 0 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 13.64 40.91 45.45 90.91 4.55 72.73 100 100 31.82 50 0 81.82 18.18 100 100 68.18 81.82 77.27 86.36 100 100 100 100 100 100 5.510783978
Cluster_0
Cluster_1 M1 0 1 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M5 0 0 0 0 1 1 1 0 1 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_1 M9 0 0 1 1 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M13 0 1 0 1 0 1 1 0 0 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M19 1 0 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M20 0 0 1 1 1 1 1 0 0 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M21 0 1 0 1 0 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M22 1 1 1 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M31 1 1 0 1 0 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M32 0 1 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M33 1 1 1 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M34 0 0 1 1 1 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M36 0 1 1 1 0 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M38 0 1 1 0 1 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M41 0 1 1 1 1 1 1 0 0 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M45 0 0 1 1 1 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M46 0 1 0 1 1 1 1 0 0 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M48 0 1 0 0 1 1 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M51 1 0 1 1 1 1 1 0 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M53 1 0 1 1 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M56 1 1 1 1 0 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M57 0 1 1 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M61 1 1 0 0 0 1 1 0 1 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M63 0 0 1 1 0 1 1 0 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 33.33 62.5 70.83 83.33 58.33 100 100 4.17 45.83 8.33 0 58.33 12.5 100 100 100 70.83 100 66.67 100 100 100 100 100 100 6.01176434
Cluster_1
Cluster_2 M0 0 0 1 0 0 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M2 1 0 1 1 1 1 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M7 1 1 1 1 1 1 1 0 0 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M8 0 1 1 0 0 1 1 0 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M10 0 0 1 0 1 0 1 0 0 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M11 1 1 1 1 1 1 1 0 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M24 0 1 1 0 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M25 1 0 1 0 0 1 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M27 1 0 0 0 1 1 1 0 1 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M29 0 0 1 1 1 1 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M30 1 1 1 1 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M40 0 1 1 0 1 1 1 0 0 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M43 1 0 0 1 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M47 1 0 1 1 0 1 1 0 0 1 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M52 0 0 1 0 0 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M54 0 1 1 1 1 1 1 1 0 1 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M55 0 1 1 1 1 1 1 0 0 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M60 1 0 1 1 0 1 1 0 0 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M62 1 0 0 1 1 1 1 0 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 52.63 42.11 84.21 57.89 68.42 89.47 100 31.58 42.11 100 0 73.68 10.53 100 100 73.68 73.68 94.74 84.21 100 100 100 100 100 100 4.759313436
Cluster_2
GEN_34 GEN_34 33.33 62.5 70.83 83.33 58.33 100 100 4.17 45.83 8.33 0 58.33 12.5 100 100 100 70.83 100 66.67 100 100 100 100 100 100 6.01176434

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M0 0 0 1 0 0 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M4 1 0 1 1 0 0 1 1 0 1 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M11 0 0 1 1 0 0 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M12 1 0 1 0 0 1 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M17 0 0 0 1 1 0 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M18 1 0 1 0 0 1 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M20 0 0 1 1 1 1 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M31 1 0 0 1 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M32 0 0 0 1 0 0 1 1 0 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M40 0 1 1 1 1 1 1 1 0 1 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M44 0 0 0 1 0 1 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M49 0 1 1 1 0 0 1 1 0 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 33.33 16.67 66.67 75 33.33 50 100 91.67 8.33 91.67 0 75 8.33 100 100 83.33 75 83.33 100 100 100 100 100 100 100 3.00588217
Cluster_0
Cluster_1 M3 0 0 1 0 1 0 1 0 1 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M14 0 0 1 1 1 1 1 0 0 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M16 1 1 1 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M23 1 1 1 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M33 0 0 1 1 1 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M43 0 1 1 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M51 0 1 1 1 1 1 1 0 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_1 M57 0 1 1 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 25 62.5 100 87.5 100 87.5 100 0 25 12.5 0 62.5 75 100 100 100 37.5 100 25 100 100 100 100 100 100 2.003921447
Cluster_1
Cluster_2 M2 0 1 0 0 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M6 0 1 1 0 0 1 1 0 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M10 0 0 0 1 0 1 1 1 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M19 0 1 1 1 0 1 1 1 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M25 0 0 0 1 0 1 1 1 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M26 0 1 0 1 0 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M27 0 0 1 1 0 1 1 1 1 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M30 0 1 1 0 0 1 1 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M36 0 1 0 0 1 1 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M37 0 1 0 1 0 1 1 1 0 0 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M61 0 0 1 0 1 1 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M63 0 1 0 1 1 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M64 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 0 69.23 46.15 61.54 23.08 100 100 84.62 46.15 23.08 0 84.62 23.08 100 100 61.54 84.62 92.31 92.31 100 100 100 100 100 100 3.256372351
Cluster_2
Cluster_3 M13 1 0 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M24 0 0 1 1 1 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M34 0 0 0 1 1 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M39 1 0 1 1 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M42 1 1 0 1 0 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M50 0 0 0 1 1 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M52 1 0 1 1 0 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M54 1 0 1 1 1 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M55 0 0 1 1 1 1 1 0 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M62 0 0 0 1 1 1 1 0 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 Percentage_3 50 10 60 100 70 90 100 0 30 30 0 100 0 100 100 100 80 100 100 100 100 100 100 100 100 2.504901808
Cluster_3
Cluster_4 M1 0 1 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M9 0 1 0 1 0 1 1 0 0 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M15 0 1 0 1 0 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M22 1 1 0 1 0 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M28 0 1 1 0 1 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M45 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M48 0 0 1 1 0 1 1 0 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M53 0 1 1 0 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M56 0 0 0 1 0 1 1 0 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M59 1 1 0 0 0 1 1 0 1 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M60 1 1 0 1 0 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 Percentage_4 27.27 72.73 36.36 72.73 18.18 100 100 9.09 90.91 9.09 0 45.45 18.18 100 100 100 72.73 100 54.55 100 100 100 100 100 100 2.755391989
Cluster_4
Cluster_5 M5 1 1 1 1 1 1 1 0 0 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M7 0 0 0 1 1 0 1 0 0 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M8 1 1 1 1 1 1 1 0 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M21 1 1 1 1 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M29 0 1 1 0 1 1 1 0 0 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M35 1 0 1 1 0 1 1 0 0 1 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M38 1 0 1 0 0 1 1 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M41 0 1 1 1 1 1 1 0 0 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M46 1 0 1 1 0 0 1 0 0 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M47 1 0 0 1 1 1 1 0 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M58 1 0 1 0 0 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 Percentage_5 72.73 45.45 81.82 72.73 63.64 81.82 100 9.09 27.27 100 0 72.73 0 100 100 63.64 81.82 100 72.73 100 100 100 100 100 100 2.755391989
Cluster_5
GEN_35 GEN_35 0 69.23 46.15 61.54 23.08 100 100 84.62 46.15 23.08 0 84.62 23.08 100 100 61.54 84.62 92.31 92.31 100 100 100 100 100 100 3.256372351

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M2 0 1 0 0 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M6 0 1 0 1 0 1 1 0 0 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M9 1 0 1 0 0 1 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M15 0 1 1 1 0 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M21 0 1 0 1 0 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M29 0 1 0 0 1 1 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M30 0 1 0 1 0 1 1 1 0 0 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M37 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M46 0 0 0 0 0 0 1 0 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M51 0 1 0 1 1 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_0 M54 0 0 1 0 0 0 1 0 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M57 0 1 0 1 0 1 1 0 0 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 8.33 66.67 25 58.33 16.67 75 100 58.33 33.33 16.67 0 58.33 25 100 100 83.33 100 100 50 100 100 100 100 100 100 3.00588217
Cluster_0
Cluster_1 M11 0 0 1 1 1 1 1 0 0 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M12 1 1 1 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M16 0 0 1 1 1 1 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M18 1 1 1 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M19 0 0 1 1 1 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M23 0 1 1 0 1 1 1 0 0 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M26 0 0 1 1 1 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M28 1 0 1 1 0 1 1 0 0 1 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M32 0 1 1 1 1 1 1 1 0 1 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M33 0 1 1 1 1 1 1 0 0 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M35 0 1 1 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M41 0 1 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M45 0 0 1 1 1 1 1 0 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M47 0 1 1 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M50 0 0 0 1 1 1 1 0 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M58 0 0 1 1 1 1 1 0 0 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M59 0 1 1 1 1 1 1 1 0 0 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M62 1 1 1 1 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M63 0 0 1 1 1 1 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M64 0 0 0 1 1 1 1 0 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 20 50 90 95 95 90 100 20 5 40 0 80 50 100 100 90 45 95 50 100 100 100 100 100 100 5.009803617
Cluster_1
Cluster_2 M1 0 1 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M5 1 1 1 1 1 1 1 0 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M10 1 0 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M17 1 1 0 1 0 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M22 0 1 1 0 1 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M31 1 0 1 1 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M34 1 1 0 1 0 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M38 0 0 1 1 0 1 1 0 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M42 1 0 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M43 0 1 1 0 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M44 1 0 1 1 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M48 1 1 0 0 0 1 1 0 1 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M49 1 1 0 1 0 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M52 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M53 1 1 1 1 0 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 66.67 66.67 73.33 80 33.33 100 100 6.67 93.33 6.67 0 73.33 6.67 100 100 86.67 80 100 86.67 100 100 100 100 100 100 3.757352713
Cluster_2
Cluster_3 M0 0 0 1 1 0 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M3 1 0 1 1 0 0 1 1 0 1 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M4 0 0 0 1 1 0 1 1 0 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M7 0 0 0 1 0 1 1 1 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M8 0 0 1 1 0 0 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M13 0 0 0 1 1 0 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M14 0 0 1 0 0 1 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M20 0 0 0 1 0 1 1 1 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M24 1 0 0 1 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M25 0 0 0 1 0 0 1 1 0 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M27 0 0 0 1 1 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M36 0 0 0 1 0 1 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M39 0 1 1 1 0 0 1 1 0 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M40 0 0 0 1 1 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M55 1 0 1 1 0 0 1 0 0 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M56 0 0 1 1 0 0 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M60 0 0 1 1 0 1 1 1 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M61 0 1 0 1 0 1 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 Percentage_3 16.67 11.11 44.44 94.44 27.78 50 100 77.78 5.56 83.33 0 83.33 0 100 100 77.78 88.89 94.44 88.89 100 100 100 100 100 100 4.508823255
Cluster_3
GEN_36 GEN_36 20 50 90 95 95 90 100 20 5 40 0 80 50 100 100 90 45 95 50 100 100 100 100 100 100 5.009803617

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M2 0 1 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M10 1 0 1 0 0 1 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M11 1 0 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_0 M12 0 0 1 1 1 1 1 0 0 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M16 1 1 0 1 0 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M21 0 1 1 0 1 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M25 0 0 1 1 1 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M27 1 0 1 1 0 1 1 0 0 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M29 1 0 1 1 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M31 1 1 0 1 0 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M34 0 0 1 1 0 1 1 0 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M38 1 0 1 0 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M39 1 0 1 1 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M40 0 0 0 0 0 0 1 0 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M42 1 1 0 0 0 1 1 0 1 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M43 1 1 0 1 0 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M46 1 1 1 1 0 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M47 0 0 1 0 0 0 1 0 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M50 0 1 0 1 0 1 1 0 0 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M54 0 0 0 1 1 1 1 0 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M56 0 1 0 0 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M57 1 0 1 0 1 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M63 0 0 1 1 1 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 52.17 39.13 65.22 65.22 34.78 91.3 100 4.35 60.87 4.35 0 56.52 13.04 100 100 100 86.96 100 65.22 100 100 100 100 100 100 5.761274159
Cluster_0
Cluster_1 M0 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M6 1 1 1 1 1 1 1 0 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M7 0 1 0 1 0 1 1 0 0 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M13 1 1 1 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M15 0 0 1 1 1 1 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M17 1 1 1 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M28 0 1 0 1 1 1 1 1 0 0 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M30 0 1 1 1 1 1 1 1 0 1 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M32 1 1 1 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M37 0 1 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M41 0 1 1 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M44 0 0 0 1 0 1 1 0 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M45 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M51 0 1 1 1 1 1 1 1 0 0 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M53 0 0 1 1 1 1 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M58 0 1 1 1 0 1 1 1 0 0 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M62 0 1 0 1 1 1 1 0 0 1 0 1 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 23.53 76.47 70.59 100 76.47 94.12 100 47.06 23.53 47.06 0 94.12 70.59 100 100 76.47 35.29 94.12 41.18 100 100 100 100 100 100 4.258333074
Cluster_1
Cluster_2 M1 0 0 1 1 0 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M3 0 1 0 0 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M4 1 0 1 1 0 0 1 1 0 1 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M5 0 0 0 1 1 0 1 1 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M8 0 0 0 1 0 1 1 1 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M9 0 0 1 1 0 0 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M14 0 0 0 1 1 0 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M18 0 0 1 1 1 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M19 0 0 0 1 0 1 1 1 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M20 0 1 0 1 0 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M22 0 1 1 0 1 1 1 1 0 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M23 1 0 0 1 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M24 0 0 0 1 0 0 1 1 0 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M26 0 0 0 1 1 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M33 0 0 0 1 0 1 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M35 0 1 1 1 0 0 1 1 0 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M36 0 0 0 1 1 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M48 1 0 1 1 0 0 1 0 0 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M49 0 0 1 1 0 0 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M52 0 0 1 1 0 1 1 1 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M55 1 1 0 1 0 1 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M59 0 0 0 1 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M60 1 0 0 1 1 0 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M61 0 0 1 1 0 0 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M64 0 0 0 1 0 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 20 20 40 92 36 44 100 76 16 68 0 92 0 100 100 80 92 96 92 100 100 100 100 100 100 6.262254521
Cluster_2
GEN_37 GEN_37 20 20 40 92 36 44 100 76 16 68 0 92 0 100 100 80 92 96 92 100 100 100 100 100 100 6.262254521



ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M3 1 0 1 1 0 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M4 0 1 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M7 1 1 1 1 1 1 1 0 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M8 0 1 0 1 0 1 1 0 0 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M11 1 0 1 0 0 1 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M12 1 0 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M16 1 1 0 1 0 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M20 0 1 0 1 0 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M21 0 1 1 0 1 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M27 1 0 1 1 0 1 1 0 0 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M29 1 0 1 1 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M31 1 1 0 1 0 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M32 0 0 1 1 0 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M35 1 0 1 0 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M36 1 0 1 1 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M37 0 0 0 0 0 0 1 0 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M38 1 1 0 0 0 1 1 0 1 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M39 0 1 0 1 0 1 1 0 1 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M42 1 1 1 1 0 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M43 0 0 1 0 0 0 1 0 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M44 1 0 1 1 0 0 1 0 0 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M46 0 1 0 1 0 1 1 0 0 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M52 0 1 0 0 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M60 1 0 1 1 0 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 58.33 50 62.5 70.83 16.67 83.33 100 8.33 58.33 20.83 0 62.5 0 100 100 95.83 87.5 100 66.67 100 100 100 100 100 100 6.01176434
Cluster_0
Cluster_1 M1 0 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M13 0 0 1 1 1 1 1 0 0 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M14 1 1 1 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M15 0 0 1 1 1 1 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M17 1 1 1 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M18 0 0 1 1 1 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M25 0 0 1 1 1 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M28 0 1 0 1 1 1 1 1 0 0 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M30 0 1 1 1 1 1 1 1 0 1 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M34 0 1 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M41 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M47 0 1 1 1 1 0 1 1 0 0 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M48 0 0 1 1 0 1 1 1 0 0 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M49 0 0 1 1 1 1 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M50 0 0 0 1 1 1 1 0 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M53 1 0 1 0 1 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M58 0 0 1 1 1 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M61 0 1 1 1 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M62 0 0 1 1 1 1 1 0 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 15.79 47.37 89.47 94.74 89.47 84.21 100 42.11 26.32 21.05 0 78.95 68.42 100 100 89.47 63.16 94.74 47.37 100 100 100 100 100 100 4.759313436
Cluster_1
Cluster_2 M0 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M2 0 0 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M5 0 1 0 0 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M6 1 0 1 1 0 0 1 1 0 1 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M9 0 0 0 1 0 1 1 1 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M10 0 0 1 0 0 0 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M19 0 0 0 1 0 1 1 1 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M22 0 1 1 0 1 1 1 1 0 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M23 1 0 0 1 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M24 0 0 0 1 0 0 1 1 0 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M26 0 0 0 1 1 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M33 0 0 0 1 1 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M40 0 0 0 1 0 1 1 0 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M45 0 0 1 1 1 1 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M51 1 1 0 1 0 1 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M54 0 0 0 1 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M55 1 0 0 1 1 0 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M56 0 0 1 1 0 0 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M57 0 1 0 1 1 1 1 0 0 1 0 1 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M59 0 0 0 1 0 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_2 M63 1 0 0 0 1 1 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M64 0 0 0 1 1 0 1 0 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 22.73 18.18 22.73 81.82 50 59.09 100 77.27 31.82 77.27 0 90.91 13.64 100 100 77.27 81.82 95.45 95.45 100 100 100 100 100 100 5.510783978
Cluster_2
GEN_38 GEN_38 58.33 50 62.5 70.83 16.67 83.33 100 8.33 58.33 20.83 0 62.5 0 100 100 95.83 87.5 100 66.67 100 100 100 100 100 100 6.01176434

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M2 0 1 1 1 1 1 1 1 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M3 1 0 1 1 0 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M4 0 1 1 1 0 1 1 1 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M6 0 1 1 1 1 1 1 0 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M9 1 0 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M13 1 1 0 1 0 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M15 0 1 0 1 0 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M16 0 1 1 0 1 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M22 1 0 1 1 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M24 1 1 0 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M28 1 0 1 0 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M29 1 1 1 0 0 1 1 0 1 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M30 0 0 0 1 0 1 1 0 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M31 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M32 1 1 1 1 0 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M38 0 1 0 0 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M43 0 0 0 1 0 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M44 1 0 1 1 0 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M45 0 1 1 1 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M48 1 1 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M51 0 0 1 1 1 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M55 1 0 0 1 1 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M56 0 1 0 1 0 1 1 0 0 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M60 0 1 0 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 45.83 62.5 62.5 83.33 29.17 95.83 100 20.83 83.33 25 0 83.33 8.33 100 100 91.67 83.33 100 87.5 100 100 100 100 100 100 6.01176434
Cluster_0
Cluster_1 M0 0 0 0 1 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M1 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M5 1 0 1 1 0 0 1 1 0 1 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M7 0 0 0 1 0 1 1 1 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M8 1 0 1 0 0 1 1 1 0 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M12 0 0 1 1 1 1 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M17 0 1 1 0 1 1 1 1 0 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M18 0 0 0 1 0 0 1 1 0 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M20 0 0 0 1 1 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M21 1 0 0 1 0 1 1 0 0 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M23 0 1 1 1 1 1 1 1 0 1 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M26 0 0 0 1 1 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M37 1 1 0 1 0 1 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M40 0 0 0 1 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M41 1 0 0 1 1 0 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M46 1 0 0 0 1 1 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M50 0 0 0 1 0 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M54 0 0 1 1 0 0 1 1 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M57 0 0 0 0 0 1 1 0 0 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M61 0 0 1 1 0 0 1 1 0 1 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M62 1 0 1 0 0 0 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M63 0 0 1 1 1 0 1 1 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M64 1 0 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 39.13 17.39 39.13 78.26 52.17 60.87 100 78.26 21.74 95.65 0 82.61 17.39 100 100 78.26 82.61 82.61 86.96 100 100 100 100 100 100 5.761274159
Cluster_1
Cluster_2 M10 0 0 1 1 1 1 1 0 0 0 0 0 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M11 1 1 1 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M14 0 0 1 1 1 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M19 0 0 1 1 1 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M25 0 0 1 1 0 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M27 0 1 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M33 1 0 1 1 0 0 1 0 0 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M34 0 1 1 1 1 0 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M35 0 0 1 1 0 1 1 1 0 0 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M36 0 0 0 1 1 1 1 0 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M39 1 0 1 0 1 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_2 M42 0 0 1 1 1 0 1 1 0 0 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M47 0 0 0 1 1 0 1 0 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M49 0 0 1 1 1 0 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M52 1 0 1 1 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M53 0 0 1 1 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M58 1 0 1 1 1 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M59 0 1 0 1 0 0 1 0 0 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 27.78 22.22 83.33 94.44 66.67 50 100 27.78 11.11 11.11 0 50 50 100 100 94.44 61.11 94.44 61.11 100 100 100 100 100 100 4.508823255
Cluster_2
GEN_39 GEN_39 45.83 62.5 62.5 83.33 29.17 95.83 100 20.83 83.33 25 0 83.33 8.33 100 100 91.67 83.33 100 87.5 100 100 100 100 100 100 6.01176434

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M1 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M2 0 1 1 1 1 1 1 1 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M3 0 1 1 1 0 1 1 1 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M5 0 0 0 1 0 1 1 1 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M11 0 1 0 1 0 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M12 0 1 1 0 1 1 1 1 0 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M17 0 1 1 1 1 1 1 1 0 1 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M23 0 1 1 1 0 0 1 1 1 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M27 1 1 0 1 0 1 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M28 0 1 0 0 0 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M33 0 0 0 1 0 1 1 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M55 0 1 0 0 1 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M61 0 1 0 1 0 0 1 0 0 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 15.38 84.62 38.46 76.92 38.46 61.54 100 69.23 46.15 61.54 0 100 7.69 100 100 76.92 76.92 84.62 92.31 100 100 100 100 100 100 3.256372351
Cluster_0
Cluster_1 M7 0 0 1 1 1 1 1 0 0 0 0 0 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M8 1 1 1 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M14 0 0 1 1 1 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M16 1 0 1 1 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M18 0 0 1 1 0 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M29 1 0 1 0 1 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M42 1 0 1 1 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M52 1 0 1 1 0 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M54 0 0 1 1 0 1 1 0 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M64 0 0 1 0 1 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 50 10 100 80 60 90 100 20 40 0 0 50 50 100 100 90 80 100 70 100 100 100 100 100 100 2.504901808
Cluster_1
Cluster_2 M6 1 0 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M9 1 1 0 1 0 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M20 1 0 1 0 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M21 1 1 1 0 0 1 1 0 1 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M24 1 1 1 1 0 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M35 0 1 1 1 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M38 1 1 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M46 0 1 0 1 0 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M51 0 1 0 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M56 1 1 0 1 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M59 1 1 1 0 0 1 1 0 0 1 0 0 0 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M62 1 1 1 1 0 1 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M63 1 1 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 76.92 84.62 69.23 76.92 15.38 100 100 7.69 92.31 7.69 0 76.92 7.69 100 100 92.31 76.92 92.31 84.62 100 100 100 100 100 100 3.256372351
Cluster_2
Cluster_3 M10 0 0 1 1 1 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M15 0 0 0 1 1 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M19 0 0 0 1 1 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M26 0 0 0 1 1 1 1 0 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M34 0 0 1 1 0 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M40 0 0 0 1 0 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M41 0 0 1 1 1 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M44 1 0 0 1 1 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M50 1 0 0 1 0 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M53 0 0 1 1 0 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M57 0 0 0 1 0 1 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M60 0 0 1 1 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 Percentage_3 16.67 0 41.67 100 58.33 91.67 100 25 33.33 58.33 0 100 0 100 100 100 100 100 91.67 100 100 100 100 100 100 3.00588217
Cluster_3
Cluster_4 M4 1 0 1 1 0 0 1 1 0 1 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_4 M13 0 0 0 1 0 0 1 1 0 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M30 0 0 0 1 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M31 0 0 0 1 1 0 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M32 0 0 1 1 1 0 1 1 0 0 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M47 0 0 1 1 0 0 1 1 0 1 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M48 1 0 1 0 0 0 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M49 0 0 1 1 1 0 1 1 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M58 0 0 0 1 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 Percentage_4 22.22 0 55.56 88.89 44.44 0 100 100 33.33 88.89 0 100 0 100 100 77.78 66.67 66.67 100 100 100 100 100 100 100 2.254411628
Cluster_4
Cluster_5 M0 0 0 0 1 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M22 0 0 0 1 0 1 1 0 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M25 1 0 1 1 0 0 1 0 0 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M36 1 0 0 0 1 1 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M37 0 0 0 1 1 0 1 0 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M39 0 0 1 1 1 0 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M43 0 0 1 1 0 0 1 1 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M45 0 0 0 0 0 1 1 0 0 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 Percentage_5 25 0 37.5 75 50 50 100 37.5 37.5 75 0 50 37.5 100 100 87.5 62.5 100 62.5 100 100 100 100 100 100 2.003921447
Cluster_5
GEN_40 GEN_40 15.38 84.62 38.46 76.92 38.46 61.54 100 69.23 46.15 61.54 0 100 7.69 100 100 76.92 76.92 84.62 92.31 100 100 100 100 100 100 3.256372351

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M0 0 0 0 1 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M2 0 1 1 1 1 1 1 1 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M4 1 0 1 1 0 0 1 1 0 1 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M10 0 1 1 0 1 1 1 1 0 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M20 0 1 1 1 0 0 1 1 1 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M23 1 1 0 0 0 1 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M31 1 0 0 0 1 1 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M37 0 0 1 1 0 0 1 1 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M41 1 0 1 0 0 0 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M50 1 0 0 1 0 0 1 1 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 50 40 60 60 40 50 100 100 50 90 0 70 10 100 100 50 100 90 80 100 100 100 100 100 100 2.504901808
Cluster_0
Cluster_1 M6 1 0 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M8 1 1 0 1 0 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M14 1 0 1 1 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M18 1 0 1 0 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M21 1 1 1 1 0 1 1 0 1 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M30 0 1 1 1 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M33 1 1 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M36 1 0 1 1 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M44 0 1 0 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M46 0 0 1 1 0 1 1 0 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M48 1 1 0 1 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M54 1 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M55 1 1 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M63 1 0 1 1 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M64 1 0 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 80 53.33 80 93.33 20 100 100 6.67 80 0 0 93.33 20 100 100 100 73.33 93.33 86.67 100 100 100 100 100 100 3.757352713
Cluster_1
Cluster_2 M1 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M3 0 1 1 1 0 1 1 1 1 1 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M11 0 0 0 1 0 0 1 1 0 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M15 0 1 1 1 1 1 1 1 0 1 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M26 0 0 0 1 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M27 1 0 1 1 1 0 1 1 0 0 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M28 0 0 0 1 0 1 1 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M42 0 0 1 1 1 0 1 1 1 1 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M58 1 1 0 1 0 0 1 1 0 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 33.33 44.44 44.44 100 55.56 33.33 100 100 55.56 88.89 0 100 11.11 100 100 88.89 44.44 44.44 100 100 100 100 100 100 100 2.254411628
Cluster_2
Cluster_3 M5 0 0 0 1 0 1 1 1 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M13 0 0 0 1 1 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M17 0 0 0 1 1 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M29 0 0 1 1 0 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M34 0 0 0 1 0 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M35 0 0 1 1 1 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_3 M38 1 0 0 1 1 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M43 1 0 0 1 0 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M45 0 0 1 1 0 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M49 0 0 0 1 0 1 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M52 0 0 1 1 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M60 0 1 1 1 0 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M61 0 1 0 1 1 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M62 0 0 1 1 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 Percentage_3 14.29 14.29 42.86 100 50 100 100 28.57 35.71 64.29 0 100 0 100 100 92.86 100 100 100 100 100 100 100 100 100 3.506862532
Cluster_3
Cluster_4 M7 0 0 1 1 1 1 1 0 0 0 0 0 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M12 0 0 1 1 1 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M16 0 0 1 1 0 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M25 1 0 1 0 1 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M51 1 1 1 0 0 1 1 0 0 1 0 0 0 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M56 0 0 1 0 1 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 Percentage_4 33.33 16.67 100 50 66.67 100 100 33.33 33.33 16.67 0 0 33.33 100 100 66.67 100 83.33 66.67 100 100 100 100 100 100 1.502941085
Cluster_4
Cluster_5 M9 0 1 0 1 0 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M19 0 0 0 1 0 1 1 0 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M22 0 0 0 1 1 1 1 0 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M24 0 1 0 0 0 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M32 0 0 0 1 1 0 1 0 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M39 0 0 0 0 0 1 1 0 0 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M40 0 1 0 1 0 1 1 0 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M47 0 1 0 0 1 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M53 0 1 0 1 0 0 1 0 0 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M57 0 0 1 1 0 0 1 0 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M59 0 0 0 1 0 0 1 0 0 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 Percentage_5 0 45.45 9.09 72.73 27.27 45.45 100 0 27.27 45.45 0 100 18.18 100 100 100 54.55 90.91 81.82 100 100 100 100 100 100 2.755391989
Cluster_5
GEN_41 GEN_41 80 53.33 80 93.33 20 100 100 6.67 80 0 0 93.33 20 100 100 100 73.33 93.33 86.67 100 100 100 100 100 100 3.757352713

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M0 0 0 0 1 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M1 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M2 0 1 1 1 1 1 1 1 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M3 0 1 1 1 0 1 1 1 1 1 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M4 1 0 1 1 0 0 1 1 0 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M17 1 1 0 0 0 1 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M18 0 1 0 0 0 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M20 0 0 0 1 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M21 0 0 0 1 0 1 1 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M24 1 0 0 0 1 1 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M30 0 0 1 1 0 0 1 1 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M34 1 0 1 0 0 0 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M35 0 0 1 1 1 0 1 1 1 1 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M40 1 0 0 1 0 0 1 1 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M42 0 0 1 1 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M47 1 1 0 1 0 0 1 1 0 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M55 0 1 1 1 0 1 1 1 0 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M59 1 1 0 1 0 1 1 0 1 1 0 1 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 44.44 44.44 44.44 77.78 38.89 55.56 100 88.89 66.67 100 0 83.33 16.67 100 100 66.67 88.89 77.78 83.33 100 100 100 100 100 100 4.508823255
Cluster_0
Cluster_1 M5 0 0 0 1 0 1 1 1 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M7 0 0 1 1 1 1 1 0 0 0 0 0 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M9 0 0 1 1 1 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M10 0 0 0 1 1 1 1 0 0 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M12 0 0 0 1 1 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M14 0 0 0 1 0 1 1 0 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M16 0 0 0 1 1 1 1 0 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M22 0 0 1 1 0 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M25 0 0 0 1 1 0 1 0 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M27 0 0 0 1 0 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M28 0 0 1 1 1 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M32 0 0 0 0 0 1 1 0 0 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M37 0 0 1 1 0 1 1 0 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M38 0 0 1 1 0 1 1 0 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M45 0 0 1 0 1 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_1 M46 0 0 1 1 0 0 1 0 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M48 0 0 0 1 0 0 1 0 0 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M49 0 0 1 1 0 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M50 0 0 1 1 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M53 0 1 0 1 1 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M54 1 0 0 1 0 1 1 0 0 1 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M58 0 0 1 0 0 1 1 0 0 1 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M61 0 0 0 1 0 1 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M62 0 0 0 1 0 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 4.17 4.17 45.83 87.5 41.67 87.5 100 8.33 29.17 50 0 87.5 12.5 100 100 91.67 62.5 95.83 79.17 100 100 100 100 100 100 6.01176434
Cluster_1
Cluster_2 M6 1 0 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M8 1 1 0 1 0 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M11 0 1 1 1 0 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M13 1 0 1 0 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M15 1 1 1 1 0 1 1 0 1 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M19 1 0 1 0 1 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M23 0 1 1 1 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M26 1 1 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M29 1 0 1 1 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M31 1 0 0 1 1 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M33 0 1 0 1 0 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M36 0 1 0 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M39 1 1 0 1 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M41 1 1 1 0 0 1 1 0 0 1 0 0 0 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M43 1 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M44 1 1 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M51 1 0 1 1 0 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M52 1 0 1 0 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M56 1 0 1 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M57 1 0 1 1 0 0 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M60 1 1 1 1 0 0 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M63 1 0 1 0 0 1 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M64 1 0 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 82.61 52.17 78.26 73.91 26.09 91.3 100 30.43 65.22 4.35 0 78.26 26.09 100 100 95.65 86.96 91.3 86.96 100 100 100 100 100 100 5.761274159
Cluster_2
GEN_42 GEN_42 4.17 4.17 45.83 87.5 41.67 87.5 100 8.33 29.17 50 0 87.5 12.5 100 100 91.67 62.5 95.83 79.17 100 100 100 100 100 100 6.01176434

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M7 1 0 0 0 1 1 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M12 0 0 0 1 1 1 1 0 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M21 0 0 0 1 1 0 1 0 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M34 0 0 1 1 0 1 1 0 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M50 1 0 0 1 0 1 1 0 0 1 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M54 0 0 1 0 0 1 1 0 0 1 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M57 0 0 0 1 0 1 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M64 1 0 1 1 0 1 1 0 0 1 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 37.5 0 37.5 75 37.5 87.5 100 12.5 0 50 0 100 25 100 100 100 12.5 100 50 100 100 100 100 100 100 2.003921447
Cluster_0
Cluster_1 M3 1 0 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M5 1 1 0 1 0 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M8 0 1 1 1 0 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M11 1 1 1 1 0 1 1 0 1 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M19 0 1 1 1 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M22 1 1 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M29 0 1 0 1 0 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M32 0 1 0 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M35 1 1 0 1 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M39 1 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M40 1 1 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M60 1 0 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 66.67 83.33 66.67 100 16.67 100 100 16.67 100 0 0 83.33 16.67 100 100 100 75 91.67 83.33 100 100 100 100 100 100 3.00588217
Cluster_1
Cluster_2 M16 0 0 0 1 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M17 0 0 0 1 0 1 1 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M26 0 0 1 1 0 0 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M30 1 0 1 0 0 0 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M31 0 0 1 1 1 0 1 1 1 1 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M36 1 0 0 1 0 0 1 1 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_2 M43 1 1 0 1 0 0 1 1 0 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M62 0 0 0 1 1 1 1 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 37.5 12.5 37.5 87.5 37.5 25 100 100 75 100 0 87.5 0 100 100 75 87.5 62.5 100 100 100 100 100 100 100 2.003921447
Cluster_2
Cluster_3 M9 0 0 0 1 1 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M18 0 1 1 1 0 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M23 0 0 0 1 0 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M24 0 0 1 1 1 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M27 1 0 0 1 1 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M33 0 0 1 1 0 1 1 0 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M38 0 0 1 1 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M45 0 0 1 1 0 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M46 0 0 1 1 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M49 0 1 0 1 1 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M51 0 1 1 1 0 1 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M58 0 0 0 1 0 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M59 1 0 1 0 0 1 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M63 0 0 1 1 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 Percentage_3 14.29 21.43 64.29 92.86 50 100 100 35.71 57.14 71.43 0 100 0 100 100 100 92.86 100 100 100 100 100 100 100 100 3.506862532
Cluster_3
Cluster_4 M4 0 0 1 1 1 1 1 0 0 0 0 0 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M6 0 0 1 1 1 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M10 0 0 0 1 0 1 1 0 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M15 1 0 1 0 1 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M25 1 0 1 1 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M41 0 0 1 0 1 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M47 1 0 1 1 0 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M48 1 0 1 0 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M52 1 0 1 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M61 1 0 0 1 1 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 Percentage_4 60 0 80 60 80 100 100 10 30 0 0 50 60 100 100 90 90 100 90 100 100 100 100 100 100 2.504901808
Cluster_4
Cluster_5 M2 0 0 0 1 0 1 1 1 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M20 1 0 0 0 1 1 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M28 0 0 0 0 0 1 1 0 0 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M42 0 0 1 1 0 0 1 0 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M44 0 0 0 1 0 0 1 0 0 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M53 0 0 1 1 0 0 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M56 1 0 1 1 0 0 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 Percentage_5 28.57 0 42.86 71.43 14.29 42.86 100 57.14 0 42.86 0 85.71 0 100 100 85.71 85.71 85.71 85.71 100 100 100 100 100 100 1.753431266
Cluster_5
Cluster_6 M0 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M1 0 1 1 1 0 1 1 1 1 1 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M13 1 1 0 0 0 1 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M14 0 1 0 0 0 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M37 1 1 1 0 0 1 1 0 0 1 0 0 0 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M55 1 1 0 1 0 1 1 0 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 Percentage_6 66.67 100 33.33 50 16.67 100 100 50 66.67 100 0 83.33 16.67 100 100 83.33 83.33 66.67 83.33 100 100 100 100 100 100 1.502941085
Cluster_6
GEN_43 GEN_43 14.29 21.43 64.29 92.86 50 100 100 35.71 57.14 71.43 0 100 0 100 100 100 92.86 100 100 100 100 100 100 100 100 3.506862532

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M0 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M8 0 0 0 1 1 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M12 0 1 0 0 0 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M14 0 0 0 1 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M15 0 0 0 1 0 1 1 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M19 0 0 0 1 0 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M20 0 0 1 1 1 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M22 0 0 1 1 0 0 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M26 0 0 1 1 1 0 1 1 1 1 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M30 1 0 0 1 0 0 1 1 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M32 0 0 1 1 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M37 0 0 0 1 0 0 1 0 0 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M41 0 1 0 1 1 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M42 0 1 1 1 0 1 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M46 1 1 0 1 0 1 1 0 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M49 0 0 0 1 0 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M53 0 0 0 1 1 1 1 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_0 M54 0 0 1 1 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M56 0 1 1 1 0 1 1 1 1 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M57 0 0 1 1 0 0 1 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M61 0 0 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M63 0 0 0 0 1 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M64 0 0 1 1 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 13.04 26.09 39.13 91.3 52.17 73.91 100 60.87 78.26 100 0 91.3 8.7 100 100 95.65 86.96 82.61 95.65 100 100 100 100 100 100 5.761274159
Cluster_0
Cluster_1 M1 0 0 0 1 0 1 1 1 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M5 0 0 0 1 1 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M6 1 0 0 0 1 1 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M11 1 1 0 0 0 1 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M13 1 0 1 0 1 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M17 1 0 0 0 1 1 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M21 1 0 1 1 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M23 0 0 0 0 0 1 1 0 0 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M25 1 0 1 0 0 0 1 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M31 1 1 1 0 0 1 1 0 0 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M38 0 0 1 1 1 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M43 1 0 1 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M44 0 0 1 1 0 0 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M45 0 0 1 0 0 1 1 0 0 1 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M47 1 0 1 1 0 0 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M48 0 0 0 1 0 1 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M50 1 0 1 0 0 1 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M52 1 0 0 0 1 1 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M55 1 0 1 1 0 1 1 0 0 1 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 63.16 10.53 57.89 42.11 42.11 84.21 100 52.63 0 52.63 0 78.95 31.58 100 100 89.47 78.95 94.74 84.21 100 100 100 100 100 100 4.759313436
Cluster_1
Cluster_2 M2 1 0 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M3 0 0 1 1 1 1 1 0 0 0 0 0 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M4 1 1 0 1 0 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M7 0 1 1 1 0 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M9 0 0 0 1 0 1 1 0 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M10 1 1 1 1 0 1 1 0 1 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M16 0 1 1 1 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M18 1 1 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M24 0 1 0 1 0 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M27 0 1 0 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M28 0 0 1 1 0 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M29 0 0 1 1 0 1 1 0 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M33 1 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M34 1 1 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M35 0 0 1 0 1 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M36 0 0 1 1 0 0 1 0 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M39 0 0 1 1 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M40 1 0 1 1 0 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M51 1 0 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M58 0 1 1 1 0 1 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M59 1 0 0 1 0 1 1 0 1 0 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M60 1 1 1 1 0 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M62 0 0 1 1 0 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 43.48 47.83 78.26 95.65 17.39 95.65 100 13.04 73.91 0 0 69.57 21.74 100 100 91.3 69.57 86.96 86.96 100 100 100 100 100 100 5.761274159
Cluster_2
GEN_44 GEN_44 13.04 26.09 39.13 91.3 52.17 73.91 100 60.87 78.26 100 0 91.3 8.7 100 100 95.65 86.96 82.61 95.65 100 100 100 100 100 100 5.761274159

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M0 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M2 1 0 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M3 1 1 0 1 0 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M6 0 1 1 1 0 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M7 0 0 0 1 0 1 1 0 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M8 1 1 1 1 0 1 1 0 1 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M10 0 1 0 0 0 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M13 0 1 1 1 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M14 1 1 1 1 0 1 1 0 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M15 0 0 0 1 0 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M16 0 0 1 1 1 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M21 0 1 0 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_0 M22 0 0 1 1 1 1 1 0 1 0 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M26 1 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M27 1 1 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M28 0 0 0 0 1 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M32 0 0 1 1 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M39 1 1 0 1 0 1 1 0 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M41 0 0 0 1 0 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M43 1 0 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M50 1 0 0 1 1 1 1 0 1 0 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M53 0 0 1 1 0 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M57 1 1 1 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M58 1 0 1 1 1 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M63 0 1 1 1 0 1 1 0 1 1 0 0 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 48 52 60 92 36 100 100 16 100 32 0 72 16 100 100 92 80 88 76 100 100 100 100 100 100 6.262254521
Cluster_0
Cluster_1 M4 0 0 0 1 1 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M5 1 0 0 0 1 1 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M11 1 0 1 0 1 0 1 0 0 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M17 1 0 1 1 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M23 0 0 1 1 0 1 1 0 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M31 0 0 1 1 1 1 1 0 0 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M33 1 0 1 1 0 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M36 1 1 1 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M38 0 0 1 0 0 1 1 0 0 1 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M42 1 0 1 0 0 1 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M44 1 0 0 0 1 1 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M47 1 0 1 1 0 1 1 0 0 1 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M51 1 1 1 1 0 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M55 0 0 0 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M59 1 0 1 1 1 1 1 0 0 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M62 0 0 1 0 0 1 1 1 0 0 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M64 1 0 1 0 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 64.71 11.76 76.47 52.94 58.82 94.12 100 17.65 0 47.06 0 76.47 47.06 100 100 100 58.82 100 76.47 100 100 100 100 100 100 4.258333074
Cluster_1
Cluster_2 M1 0 0 0 1 0 1 1 1 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M9 1 1 0 0 0 1 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M12 0 0 0 1 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M18 0 0 1 1 0 0 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M19 1 0 1 0 0 0 1 1 0 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M20 0 0 1 1 1 0 1 1 1 1 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M24 1 0 0 1 0 0 1 1 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M25 0 0 1 1 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M29 0 0 1 1 0 0 1 0 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M30 0 0 0 1 0 0 1 0 0 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M34 0 1 0 1 1 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M35 0 1 1 1 1 1 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M37 0 0 1 0 0 0 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M40 1 0 1 1 0 0 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M45 0 0 0 1 1 1 1 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M46 0 0 1 1 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M48 0 1 0 1 0 0 1 1 1 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M49 0 0 1 1 0 0 1 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M52 0 0 0 1 0 1 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M54 0 0 1 1 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M56 0 1 0 1 0 1 1 1 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M60 0 0 0 0 1 0 1 1 1 1 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M61 1 1 1 1 0 1 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 21.74 26.09 52.17 82.61 39.13 47.83 100 86.96 47.83 78.26 0 86.96 4.35 100 100 91.3 73.91 73.91 100 100 100 100 100 100 100 5.761274159
Cluster_2
GEN_45 GEN_45 48 52 60 92 36 100 100 16 100 32 0 72 16 100 100 92 80 88 76 100 100 100 100 100 100 6.262254521

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M1 0 0 0 1 0 1 1 1 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M8 0 0 0 1 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M14 0 0 1 1 1 0 1 1 1 1 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M17 1 0 0 1 0 0 1 1 1 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M25 0 1 1 1 1 1 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M35 0 0 0 1 1 1 1 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M36 0 0 1 1 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_0 M38 0 1 0 1 0 0 1 1 1 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M39 0 0 1 1 0 0 1 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M43 0 0 1 1 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M48 0 0 0 0 1 0 1 1 1 1 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M56 0 0 1 1 0 1 1 1 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M61 0 0 0 1 0 1 1 1 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M63 0 0 1 0 0 1 1 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M64 0 0 1 1 1 1 1 1 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 6.67 13.33 53.33 86.67 53.33 60 100 100 80 86.67 0 80 0 100 100 86.67 66.67 66.67 93.33 100 100 100 100 100 100 3.757352713
Cluster_0
Cluster_1 M0 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M3 1 1 0 1 0 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M5 0 0 0 1 0 1 1 0 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M7 0 1 0 0 0 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M9 0 1 1 1 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M11 0 0 1 1 0 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M15 0 1 0 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M20 0 0 0 0 1 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M22 0 0 1 1 1 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M24 0 1 0 1 1 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M29 1 1 0 1 0 1 1 0 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M31 0 0 0 1 0 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M40 1 0 0 1 1 1 1 0 1 0 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M42 0 0 1 1 0 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M44 0 0 0 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M45 0 1 0 1 0 1 1 1 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M51 0 1 1 1 0 1 1 0 1 1 0 0 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M54 0 1 0 1 0 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M55 1 0 0 1 0 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M59 0 0 0 1 0 1 1 0 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 25 50 25 90 35 100 100 10 85 45 0 80 20 100 100 90 70 100 90 100 100 100 100 100 100 5.009803617
Cluster_1
Cluster_2 M2 1 0 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M4 0 1 1 1 0 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M6 1 1 1 1 0 1 1 0 1 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M10 1 1 1 1 0 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M12 1 0 1 1 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M16 0 0 1 1 0 1 1 0 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M19 1 1 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M23 1 0 1 1 0 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M26 1 1 1 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M28 0 0 1 0 0 1 1 0 0 1 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M33 1 0 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M37 1 0 1 1 0 1 1 0 0 1 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M41 1 1 1 1 0 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M47 1 0 1 1 1 1 1 0 0 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M53 1 1 1 0 0 1 1 0 0 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M57 1 1 1 1 0 1 1 0 0 0 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M60 1 1 1 1 1 1 1 0 0 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 82.35 52.94 100 82.35 23.53 100 100 5.88 35.29 17.65 0 58.82 17.65 100 100 100 58.82 94.12 64.71 100 100 100 100 100 100 4.258333074
Cluster_2
Cluster_3 M13 1 0 1 0 0 0 1 1 0 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M18 1 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M21 0 0 1 1 0 0 1 0 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M27 0 0 1 0 0 0 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M30 1 0 1 1 0 0 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M32 1 0 1 0 0 1 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M34 1 0 1 0 1 1 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M46 1 0 1 1 1 1 1 1 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M49 1 1 1 1 0 1 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M50 0 0 1 0 0 1 1 1 0 0 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M52 1 0 1 0 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M58 0 0 1 1 0 1 1 0 0 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M62 1 0 1 1 0 0 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 Percentage_3 69.23 15.38 100 53.85 23.08 61.54 100 76.92 15.38 46.15 0 92.31 15.38 100 100 100 76.92 76.92 84.62 100 100 100 100 100 100 3.256372351
Cluster_3
GEN_46 GEN_46 25 50 25 90 35 100 100 10 85 45 0 80 20 100 100 90 70 100 90 100 100 100 100 100 100 5.009803617

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness



Cluster_0 M0 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M4 1 1 0 1 0 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M6 0 0 0 1 0 1 1 0 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M7 1 1 0 1 0 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M9 0 1 1 1 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M10 1 1 1 1 0 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M14 0 1 0 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M18 1 1 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M19 0 0 0 0 1 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M21 0 1 0 1 1 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M26 0 1 0 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M34 1 0 0 1 1 1 1 0 1 0 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M36 0 0 1 1 0 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M38 0 0 0 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M39 0 1 0 1 0 1 1 1 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M44 0 1 1 1 0 1 1 0 1 1 0 0 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M46 0 1 0 1 0 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M50 0 0 0 1 0 1 1 0 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M59 1 0 0 1 0 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M64 1 1 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 40 65 30 95 30 100 100 10 85 25 0 65 20 100 100 90 75 100 95 100 100 100 100 100 100 5.009803617
Cluster_0
Cluster_1 M1 0 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M2 0 0 0 1 0 1 1 1 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M5 0 1 1 1 0 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M8 0 0 0 0 1 0 1 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M11 0 0 1 1 0 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M13 0 0 1 1 1 0 1 1 1 1 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M16 1 0 0 1 0 0 1 1 1 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M17 1 1 1 1 0 0 1 1 1 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M22 0 1 1 1 1 1 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M29 0 1 0 1 1 1 1 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M30 0 0 1 1 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M32 0 1 0 1 0 0 1 1 1 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M33 0 0 1 1 0 0 1 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M37 0 0 1 1 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M47 0 0 1 1 0 1 1 1 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M51 0 0 0 1 0 1 1 1 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M53 0 0 1 0 0 1 1 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M54 0 0 1 1 1 1 1 1 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M55 0 0 1 1 0 1 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M61 0 0 1 1 0 0 1 0 1 0 0 0 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 10 30 65 85 40 65 100 90 80 75 0 70 10 100 100 90 70 65 85 100 100 100 100 100 100 5.009803617
Cluster_1
Cluster_2 M3 1 0 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M12 1 0 1 1 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M15 0 0 1 1 0 1 1 0 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M20 1 0 1 1 0 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M23 1 1 1 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M24 0 0 1 0 0 0 1 1 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M25 1 0 1 1 0 0 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M27 1 0 1 0 0 1 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M28 1 0 1 0 1 1 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M31 1 0 1 1 0 1 1 0 0 1 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M35 1 1 1 1 0 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M40 1 0 1 1 1 1 1 1 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M41 1 0 1 1 1 1 1 0 0 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M42 1 1 1 1 0 1 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M43 0 0 1 0 1 1 1 1 0 0 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M45 1 0 1 0 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M48 1 1 1 1 0 1 1 0 0 0 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M49 0 0 1 1 0 1 1 0 0 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M52 1 0 1 1 0 0 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M56 1 0 1 0 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M57 1 0 1 1 1 0 1 1 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M58 1 0 1 1 0 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M60 1 0 1 0 0 1 1 0 0 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M62 0 0 1 1 1 0 1 0 0 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M63 1 1 1 1 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_2 Percentage_2 80 20 100 68 44 76 100 36 16 32 0 88 20 100 100 100 72 96 72 100 100 100 100 100 100 6.262254521
Cluster_2
GEN_47 GEN_47 80 20 100 68 44 76 100 36 16 32 0 88 20 100 100 100 72 96 72 100 100 100 100 100 100 6.262254521

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M16 1 1 1 1 0 0 1 1 1 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M22 0 0 1 0 0 0 1 1 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M23 1 0 1 1 0 0 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M25 1 0 1 0 0 1 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M28 1 0 1 1 0 1 1 0 0 1 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M36 1 0 1 1 1 1 1 1 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M38 1 1 1 1 0 1 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M39 0 0 1 0 1 1 1 1 0 0 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M45 1 0 1 1 0 0 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M49 1 0 1 1 1 0 1 1 1 0 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M53 0 0 1 1 0 0 1 0 1 0 0 0 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M54 0 0 1 1 1 0 1 0 0 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M60 1 1 1 1 0 1 1 1 0 0 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M64 1 0 1 1 0 0 1 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 71.43 21.43 100 78.57 28.57 42.86 100 78.57 35.71 35.71 0 85.71 7.14 100 100 100 50 85.71 50 100 100 100 100 100 100 3.506862532
Cluster_0
Cluster_1 M0 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M3 0 0 0 1 0 1 1 1 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M4 1 1 0 1 0 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M5 0 0 0 1 0 1 1 0 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M6 1 1 0 1 0 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M8 0 1 1 1 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M13 0 1 0 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M18 0 0 0 0 1 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M19 0 1 0 1 1 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M24 0 1 0 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M31 1 0 0 1 1 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M33 0 0 1 1 0 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M35 0 1 0 1 0 1 1 1 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M42 0 0 0 1 0 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M43 0 0 0 1 0 1 1 0 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M51 1 0 0 1 0 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M58 0 0 0 1 0 1 1 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 29.41 47.06 11.76 94.12 29.41 100 100 17.65 76.47 23.53 0 64.71 17.65 100 100 94.12 70.59 100 100 100 100 100 100 100 100 4.258333074
Cluster_1
Cluster_2 M1 0 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M2 0 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M7 0 0 0 0 1 0 1 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M10 0 0 1 1 0 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M12 0 0 1 1 1 0 1 1 1 1 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M15 1 0 0 1 0 0 1 1 1 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M20 0 0 1 1 1 1 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M26 0 1 0 1 1 1 1 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M27 0 1 1 1 0 1 1 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M29 0 1 0 1 0 0 1 1 1 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M30 0 0 1 1 0 0 1 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M34 0 0 1 1 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M40 0 1 1 1 0 1 1 0 1 1 0 0 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M46 0 0 1 0 0 1 1 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M47 0 0 1 1 1 1 1 1 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M57 0 1 1 1 1 0 1 0 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M63 0 0 1 1 0 1 1 0 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 5.88 41.18 70.59 76.47 47.06 64.71 100 76.47 94.12 100 0 70.59 11.76 100 100 88.24 70.59 52.94 94.12 100 100 100 100 100 100 4.258333074
Cluster_2
Cluster_3 M9 1 1 1 1 0 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M11 1 0 1 1 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M14 0 0 1 1 0 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M17 1 1 1 1 0 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M21 1 0 1 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M32 1 1 1 1 0 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M37 1 0 1 1 1 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M41 1 0 1 0 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M44 1 0 0 1 0 1 1 1 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M48 1 0 1 0 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_3 M50 1 0 1 1 0 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M52 1 1 1 0 0 1 1 0 0 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M55 1 1 1 1 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M56 1 1 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M59 1 0 1 1 0 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M61 1 1 1 0 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M62 1 1 1 1 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 Percentage_3 94.12 47.06 94.12 70.59 41.18 88.24 100 5.88 29.41 11.76 0 82.35 35.29 100 100 100 88.24 100 94.12 100 100 100 100 100 100 4.258333074
Cluster_3
GEN_48 GEN_48 5.88 41.18 70.59 76.47 47.06 64.71 100 76.47 94.12 100 0 70.59 11.76 100 100 88.24 70.59 52.94 94.12 100 100 100 100 100 100 4.258333074

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M8 1 0 1 1 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M14 1 0 1 0 1 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M17 1 0 1 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M18 1 0 1 0 0 0 1 1 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M19 1 0 1 1 0 0 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M21 1 0 1 0 0 1 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M23 1 0 1 1 0 1 1 0 0 1 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M27 1 1 1 1 0 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M29 1 0 1 1 1 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M30 0 0 1 0 1 1 1 1 0 0 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M32 1 0 1 0 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M34 1 0 0 1 0 1 1 1 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M38 1 0 1 0 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M39 1 0 1 1 0 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M41 1 1 1 0 0 1 1 0 0 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M43 1 1 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M47 1 0 1 1 0 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M49 1 1 1 1 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M51 1 0 1 1 0 0 1 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M54 0 1 1 0 0 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M57 1 0 1 0 0 1 1 1 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M62 1 0 1 1 0 1 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M63 1 1 1 1 0 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 91.3 26.09 95.65 56.52 34.78 73.91 100 39.13 8.7 13.04 0 91.3 26.09 100 100 100 86.96 95.65 78.26 100 100 100 100 100 100 5.761274159
Cluster_0
Cluster_1 M0 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M4 1 1 0 1 0 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M6 1 1 1 1 0 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M10 0 1 0 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M12 1 1 1 1 0 0 1 1 1 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M13 1 1 1 1 0 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M15 0 1 0 1 1 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M20 0 1 0 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M26 1 0 0 1 1 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M31 0 1 1 1 0 1 1 0 1 1 0 0 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M40 1 0 0 1 0 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M44 1 1 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M45 0 1 1 1 1 0 1 0 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M48 1 1 1 0 1 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M53 0 0 0 1 0 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M55 1 0 0 1 1 1 1 0 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M56 0 1 1 1 0 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M58 0 0 1 1 1 1 1 0 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M60 1 1 1 1 1 1 1 0 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M61 0 1 1 1 1 1 1 0 0 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M64 1 1 0 1 0 1 1 1 1 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 57.14 76.19 52.38 95.24 42.86 80.95 100 14.29 90.48 28.57 0 66.67 19.05 100 100 90.48 66.67 95.24 90.48 100 100 100 100 100 100 5.260293798
Cluster_1
Cluster_2 M1 0 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M2 0 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M3 0 0 0 1 0 1 1 1 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M5 0 0 0 0 1 0 1 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M7 0 0 1 1 0 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M9 0 0 1 1 1 0 1 1 1 1 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M11 1 0 0 1 0 0 1 1 1 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M16 0 0 1 1 1 1 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M22 0 1 1 1 0 1 1 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_2 M24 0 1 0 1 0 0 1 1 1 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M25 0 0 1 1 0 0 1 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M28 0 0 1 1 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M33 0 0 0 1 0 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M35 1 0 1 1 0 0 1 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M36 0 0 1 0 0 1 1 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M37 0 0 1 0 1 1 1 1 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M42 0 0 1 1 1 0 1 0 0 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M46 0 0 0 1 0 1 1 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M50 0 0 1 1 0 1 1 0 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M52 1 1 1 1 1 1 1 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M59 0 0 0 1 0 1 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 14.29 23.81 61.9 76.19 38.1 66.67 100 76.19 66.67 95.24 0 66.67 19.05 100 100 90.48 76.19 57.14 100 100 100 100 100 100 100 5.260293798
Cluster_2
GEN_49 GEN_49 91.3 26.09 95.65 56.52 34.78 73.91 100 39.13 8.7 13.04 0 91.3 26.09 100 100 100 86.96 95.65 78.26 100 100 100 100 100 100 5.761274159

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M4 1 1 0 1 0 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M8 1 0 1 1 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M12 1 1 1 1 0 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M13 1 0 1 0 0 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M16 1 0 1 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M17 1 0 1 0 0 0 1 1 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M18 1 0 1 1 0 0 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M19 1 0 1 0 0 1 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M21 1 0 1 1 0 1 1 0 0 1 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M24 1 0 1 1 1 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M26 1 0 1 0 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M28 1 0 0 1 0 1 1 1 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M29 1 0 1 1 0 1 1 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M32 1 0 1 0 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M33 1 0 1 1 0 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M35 1 1 1 0 0 1 1 0 0 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M37 1 1 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M38 1 1 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M41 1 1 1 0 1 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M45 0 1 1 0 0 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M46 1 0 1 0 0 1 1 1 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M49 1 1 1 0 1 1 1 0 1 0 0 1 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M51 1 0 1 1 0 1 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M52 1 1 1 1 0 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M54 1 0 1 1 1 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M56 1 1 1 1 1 0 1 0 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M59 0 1 1 1 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M60 1 0 0 0 0 0 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M61 0 1 1 0 0 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 89.66 41.38 89.66 55.17 34.48 79.31 100 31.03 31.03 10.34 0 86.21 31.03 100 100 96.55 86.21 96.55 79.31 100 100 100 100 100 100 7.264215244
Cluster_0
Cluster_1 M0 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M1 0 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M2 0 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M3 0 0 0 1 0 1 1 1 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M10 1 0 0 1 0 0 1 1 1 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M11 1 1 1 1 0 0 1 1 1 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M20 0 1 1 1 0 1 1 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M22 0 1 0 1 0 0 1 1 1 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M30 0 0 1 0 0 1 1 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M31 0 0 1 0 0 1 1 1 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M43 1 1 1 1 1 1 1 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M48 0 0 0 1 0 1 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M53 1 1 0 1 0 1 1 1 1 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M58 0 1 0 0 0 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M64 0 1 0 1 0 1 1 1 1 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 33.33 66.67 40 66.67 20 80 100 100 80 73.33 0 60 33.33 100 100 80 66.67 66.67 100 100 100 100 100 100 100 3.757352713
Cluster_1
Cluster_2 M5 0 0 0 0 1 0 1 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M6 0 1 1 1 0 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M7 0 0 1 1 0 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M9 0 1 0 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_2 M14 0 1 0 1 1 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M15 0 0 1 1 1 1 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M23 0 0 1 1 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M25 0 1 1 1 0 1 1 0 1 1 0 0 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M27 0 0 0 1 0 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M34 1 0 0 1 0 1 1 0 1 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M36 0 0 1 1 1 0 1 0 0 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M39 0 1 1 1 1 0 1 0 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M40 0 0 0 1 0 1 1 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M42 0 0 1 1 0 1 1 0 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M44 0 0 0 1 0 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M47 0 0 1 1 1 1 1 0 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M50 0 1 1 1 1 1 1 0 0 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M55 0 1 1 0 1 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M57 0 0 0 1 1 0 1 0 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M62 0 1 0 1 1 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M63 0 1 1 1 0 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 4.76 42.86 57.14 90.48 52.38 71.43 100 14.29 66.67 71.43 0 61.9 9.52 100 100 95.24 76.19 85.71 95.24 100 100 100 100 100 100 5.260293798
Cluster_2
GEN_50 GEN_50 89.66 41.38 89.66 55.17 34.48 79.31 100 31.03 31.03 10.34 0 86.21 31.03 100 100 96.55 86.21 96.55 79.31 100 100 100 100 100 100 7.264215244

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M3 1 1 0 1 0 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M7 0 0 1 0 0 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M10 1 1 1 1 0 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M11 1 0 1 0 0 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M13 1 0 1 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M14 1 1 1 0 0 0 1 1 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M15 1 0 1 1 0 0 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M16 1 0 1 0 0 1 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M18 1 0 1 1 0 1 1 0 0 1 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M21 1 0 0 1 1 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M23 1 0 1 0 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M24 1 0 0 1 0 1 1 1 0 0 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M25 1 0 1 1 0 1 1 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M28 1 0 1 0 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M29 1 0 1 1 0 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M30 1 0 0 1 0 1 1 0 1 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M31 1 1 1 0 0 1 1 0 0 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M33 1 1 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M34 1 1 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M36 1 1 1 0 1 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M39 0 1 1 0 0 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M40 1 0 1 0 0 1 1 1 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M42 1 1 1 0 1 1 1 0 1 0 0 1 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M44 1 0 1 1 0 1 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M45 1 1 1 1 0 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M47 1 0 1 1 1 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M50 0 1 1 1 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M51 1 0 0 0 0 0 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M52 0 1 1 0 0 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M53 0 1 0 1 1 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M57 1 1 1 1 1 1 1 0 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M58 1 0 1 0 1 1 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M59 1 1 1 0 0 0 1 0 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M61 1 1 1 1 0 1 1 0 0 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M64 0 0 1 0 1 1 1 1 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 82.86 45.71 82.86 51.43 34.29 80 100 28.57 28.57 11.43 0 85.71 28.57 100 100 94.29 82.86 94.29 77.14 100 100 100 100 100 100 8.767156329
Cluster_0
Cluster_1 M0 0 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M1 0 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M2 0 0 0 1 0 1 1 1 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M4 0 0 0 0 1 0 1 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M5 0 1 1 1 0 1 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M6 0 0 1 1 0 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M8 0 1 1 1 0 1 1 0 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M9 1 1 1 1 0 0 1 1 1 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M12 0 1 0 1 1 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M17 0 1 1 1 0 1 1 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_1 M19 0 1 0 1 0 0 1 1 1 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M20 0 0 1 1 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M22 0 1 1 1 0 1 1 0 1 1 0 0 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M26 0 0 1 0 1 1 1 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M27 0 0 1 0 0 1 1 1 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M32 0 0 0 1 0 0 1 0 0 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M35 0 0 0 1 0 1 1 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M37 0 0 1 1 0 1 1 0 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M38 1 1 1 1 1 1 1 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M41 0 0 1 1 1 1 1 0 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M43 0 1 1 0 1 0 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M46 1 1 0 1 0 1 1 1 1 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M48 0 0 0 1 1 0 1 0 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M49 0 1 0 0 0 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M54 0 0 0 0 0 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M55 0 1 1 1 1 1 1 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M56 0 1 1 1 1 1 1 0 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M60 0 0 0 1 1 1 1 0 0 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M62 0 0 1 1 0 1 1 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M63 0 1 1 0 0 1 1 1 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 10 53.33 60 73.33 43.33 80 100 60 76.67 83.33 0 63.33 16.67 100 100 90 76.67 60 96.67 100 100 100 100 100 100 7.514705425
Cluster_1
GEN_51 GEN_51 82.86 45.71 82.86 51.43 34.29 80 100 28.57 28.57 11.43 0 85.71 28.57 100 100 94.29 82.86 94.29 77.14 100 100 100 100 100 100 8.767156329

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M4 1 1 0 1 0 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M11 1 0 1 0 0 1 1 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M13 1 0 1 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M17 1 0 1 1 0 1 1 0 0 1 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M20 1 0 0 1 1 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M22 1 0 1 0 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M23 1 0 0 1 0 1 1 1 0 0 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M27 1 0 1 0 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M28 1 0 1 1 0 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M29 1 0 0 1 0 1 1 0 1 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M30 1 1 1 0 0 1 1 0 0 1 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M33 1 1 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M35 1 1 1 0 1 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M37 1 1 1 1 1 1 1 0 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M40 1 1 1 0 1 1 1 0 1 0 0 1 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M45 1 0 1 1 1 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M55 1 1 1 1 1 1 1 0 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M56 1 0 1 0 1 1 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M58 1 1 1 1 0 0 1 0 0 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M62 1 0 1 1 1 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M64 1 0 1 1 0 1 1 0 1 1 0 0 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 100 38.1 80.95 61.9 52.38 90.48 100 4.76 42.86 33.33 0 76.19 14.29 100 100 90.48 66.67 90.48 71.43 100 100 100 100 100 100 5.260293798
Cluster_0
Cluster_1 M0 0 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M1 0 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M2 0 0 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M3 0 0 0 1 0 1 1 1 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M5 0 0 0 0 1 0 1 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M7 0 0 1 1 0 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M9 0 1 0 1 0 1 1 0 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M12 0 1 0 1 1 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M18 0 1 0 1 0 0 1 1 1 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M19 0 0 1 1 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M21 0 1 1 1 0 1 1 0 1 1 0 0 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M25 0 0 1 0 1 1 1 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M26 0 0 1 0 0 1 1 1 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M31 0 0 0 1 0 0 1 0 0 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M34 0 0 0 1 0 1 1 0 0 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M36 0 0 1 1 0 1 1 0 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M44 0 1 0 1 0 1 1 1 1 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M46 0 0 0 1 1 0 1 0 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M52 0 0 0 0 0 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M54 0 1 1 1 1 1 1 0 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M57 0 0 0 1 1 1 1 0 0 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_1 M59 0 0 1 1 0 1 1 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M60 0 1 1 0 0 1 1 1 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 0 39.13 47.83 73.91 39.13 82.61 100 56.52 78.26 100 0 60.87 17.39 100 100 86.96 73.91 65.22 91.3 100 100 100 100 100 100 5.761274159
Cluster_1
Cluster_2 M6 0 1 1 1 0 1 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M8 0 0 1 0 0 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M10 1 1 1 1 0 0 1 1 1 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M14 1 1 1 0 0 0 1 1 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M15 1 0 1 1 0 0 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M16 1 0 1 0 0 1 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M24 1 0 1 1 0 1 1 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M32 1 1 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M38 0 1 1 0 0 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M39 1 0 1 0 0 1 1 1 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M41 0 1 1 0 1 0 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M42 1 0 1 1 0 1 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M43 1 1 1 1 0 0 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M47 0 1 0 0 0 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M48 0 1 1 1 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M49 1 0 0 0 0 0 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M50 0 1 1 0 0 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M51 0 1 0 1 1 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M53 0 1 1 1 1 1 1 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M61 0 0 1 0 1 1 1 1 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M63 0 1 0 0 0 0 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 47.62 61.9 80.95 47.62 23.81 61.9 100 71.43 14.29 4.76 0 95.24 38.1 100 100 100 95.24 85.71 85.71 100 100 100 100 100 100 5.260293798
Cluster_2
GEN_52 GEN_52 0 39.13 47.83 73.91 39.13 82.61 100 56.52 78.26 100 0 60.87 17.39 100 100 86.96 73.91 65.22 91.3 100 100 100 100 100 100 5.761274159

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M1 1 1 0 1 0 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M2 0 1 1 1 0 1 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M5 1 1 1 1 0 0 1 1 1 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M6 1 1 1 0 0 1 1 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M13 0 1 1 1 0 1 1 0 1 1 0 0 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M19 1 0 1 0 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M21 1 0 0 1 0 1 1 0 1 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M22 1 1 1 0 0 1 1 0 0 1 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M24 1 1 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M26 1 1 1 0 1 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M33 1 0 1 1 1 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M42 1 1 1 1 1 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M45 1 1 1 1 0 0 1 0 0 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M50 1 0 1 1 0 1 1 0 1 0 0 0 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M52 1 1 1 1 1 1 1 0 1 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M58 1 1 1 1 0 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M59 1 1 1 1 1 1 1 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M61 1 1 1 0 0 0 1 0 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M62 0 1 1 1 0 1 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 84.21 78.95 89.47 73.68 31.58 84.21 100 15.79 78.95 31.58 0 57.89 10.53 100 100 89.47 63.16 89.47 73.68 100 100 100 100 100 100 4.759313436
Cluster_0
Cluster_1 M0 0 0 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M3 0 0 1 1 0 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M4 0 1 0 1 0 1 1 0 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M7 0 1 0 1 1 1 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M11 0 1 0 1 0 0 1 1 1 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M15 1 0 0 1 0 1 1 1 0 0 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M17 0 0 1 0 1 1 1 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M18 0 0 1 0 0 1 1 1 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M23 0 0 0 1 0 0 1 0 0 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M25 0 0 0 1 0 1 1 0 0 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M27 0 0 1 1 0 1 1 0 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M32 0 1 0 1 0 1 1 1 1 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M34 0 0 0 1 1 0 1 0 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M35 0 1 0 0 0 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M40 0 0 0 0 0 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M44 0 0 0 1 1 1 1 0 0 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M46 0 0 1 1 0 1 1 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M54 0 0 0 0 1 1 1 0 0 1 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_1 M57 1 1 0 1 0 0 1 1 1 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M63 0 0 0 1 1 1 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 10 30 30 75 30 80 100 60 65 85 0 65 10 100 100 95 55 70 90 100 100 100 100 100 100 5.009803617
Cluster_1
Cluster_2 M8 1 0 1 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M9 1 1 1 0 0 0 1 1 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M10 1 0 1 0 0 1 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M12 1 0 0 1 1 0 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M14 1 0 1 0 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M16 1 0 1 1 0 1 1 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M20 1 0 1 1 0 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M28 1 1 1 1 1 1 1 0 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M29 0 1 1 0 0 1 1 0 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M30 1 0 1 0 0 1 1 1 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M31 1 0 1 1 0 1 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M36 0 1 1 1 0 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M37 1 0 0 0 0 0 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M38 0 1 1 0 0 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M39 0 1 0 1 1 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M41 0 1 1 1 1 1 1 0 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M43 1 1 1 1 1 1 1 0 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M47 0 0 1 0 1 1 1 1 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M48 1 0 1 1 1 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M49 0 1 0 0 0 0 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M51 0 1 0 0 1 0 1 0 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M53 0 0 1 1 0 1 1 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M55 0 1 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M56 0 1 1 1 0 0 1 0 0 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M60 0 0 1 0 1 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M64 1 0 1 1 0 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 53.85 46.15 80.77 53.85 46.15 69.23 100 38.46 3.85 15.38 0 96.15 30.77 100 100 96.15 100 84.62 73.08 100 100 100 100 100 100 6.512744702
Cluster_2
GEN_53 GEN_53 53.85 46.15 80.77 53.85 46.15 69.23 100 38.46 3.85 15.38 0 96.15 30.77 100 100 96.15 100 84.62 73.08 100 100 100 100 100 100 6.512744702

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M0 0 0 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M2 0 1 1 1 0 0 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M3 0 0 1 1 0 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M4 0 1 0 1 0 1 1 0 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M9 0 1 0 1 0 0 1 1 1 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M11 0 1 1 1 0 1 1 0 1 1 0 0 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M17 1 0 0 0 0 1 1 0 1 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M19 0 0 0 1 0 0 1 0 0 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M21 0 0 0 1 0 1 1 0 0 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M26 0 1 0 1 0 1 1 1 1 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M32 0 0 0 0 0 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M36 0 0 1 1 0 1 1 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M45 0 1 1 1 0 0 1 0 0 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M46 1 1 0 1 0 0 1 1 1 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M50 0 1 1 1 0 1 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M55 0 1 1 1 0 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M56 0 1 0 0 0 0 1 0 1 0 0 0 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M59 0 1 0 1 0 1 1 0 0 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M61 0 1 1 1 0 1 1 0 0 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 10.53 63.16 47.37 84.21 0 68.42 100 36.84 68.42 89.47 0 36.84 10.53 100 100 84.21 68.42 89.47 73.68 100 100 100 100 100 100 4.759313436
Cluster_0
Cluster_1 M12 1 0 1 0 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M14 1 0 1 1 0 1 1 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M15 1 0 1 0 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M16 1 0 1 1 0 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M24 1 0 1 0 0 1 1 1 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M27 1 0 1 1 1 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M29 1 0 0 0 0 0 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M33 0 1 1 1 1 1 1 0 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M34 1 1 1 1 1 1 1 0 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M37 0 0 1 0 1 1 1 1 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M38 1 0 1 1 1 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M42 0 0 1 1 0 1 1 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M44 0 1 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_1 M48 0 0 1 0 1 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M53 1 0 1 0 0 1 1 0 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M58 1 0 1 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M62 0 0 1 1 0 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M64 0 1 1 1 1 1 1 0 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 61.11 22.22 94.44 55.56 61.11 88.89 100 27.78 16.67 5.56 0 100 38.89 100 100 94.44 94.44 72.22 83.33 100 100 100 100 100 100 4.508823255
Cluster_1
Cluster_2 M1 1 1 0 1 0 1 1 0 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M5 1 1 1 1 0 0 1 1 1 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M6 1 1 1 0 0 1 1 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M8 1 1 1 0 0 0 1 1 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M18 1 1 1 0 0 1 1 0 0 1 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M20 1 1 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M22 1 1 1 0 1 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M23 0 1 1 0 0 1 1 0 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M25 1 0 1 1 1 1 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M28 0 1 1 1 0 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M30 0 1 1 0 0 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M41 1 1 1 1 1 1 1 0 1 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M47 1 1 1 1 0 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M49 1 1 1 0 0 0 1 0 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M52 1 0 1 1 0 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M63 1 1 1 0 0 1 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 81.25 87.5 93.75 50 18.75 81.25 100 31.25 43.75 25 0 75 31.25 100 100 87.5 81.25 93.75 75 100 100 100 100 100 100 4.007842893
Cluster_2
Cluster_3 M7 0 1 0 1 1 1 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M10 1 0 0 1 1 0 1 0 0 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M13 1 0 0 1 0 0 1 1 0 0 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M31 0 1 0 1 1 0 1 0 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M35 0 0 0 1 1 1 1 0 0 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M39 0 1 0 0 0 0 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M40 0 1 0 0 1 0 1 0 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M43 0 0 0 0 1 1 1 0 0 1 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M51 0 0 0 1 1 1 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M54 0 0 0 1 1 1 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M57 0 1 0 1 1 0 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M60 0 0 0 1 1 0 1 0 1 1 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 Percentage_3 16.67 41.67 0 75 83.33 41.67 100 50 25 41.67 0 91.67 0 100 100 100 50 83.33 66.67 100 100 100 100 100 100 3.00588217
Cluster_3
GEN_54 GEN_54 10.53 63.16 47.37 84.21 0 68.42 100 36.84 68.42 89.47 0 36.84 10.53 100 100 84.21 68.42 89.47 73.68 100 100 100 100 100 100 4.759313436

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M6 1 1 1 0 0 1 1 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M9 1 0 0 1 1 0 1 0 0 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M11 1 0 1 0 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M12 1 0 1 1 0 1 1 0 0 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M13 1 1 1 0 1 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M14 1 0 1 1 0 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M16 1 1 1 0 0 1 1 0 0 1 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M18 1 1 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M20 1 1 1 0 1 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M21 0 1 1 0 0 1 1 0 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M22 1 0 1 0 0 1 1 1 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M23 1 0 1 1 1 1 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M25 1 0 1 1 1 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M31 0 1 1 1 1 1 1 0 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M32 1 0 1 1 1 1 1 0 0 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M35 0 0 1 0 1 1 1 1 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M36 1 0 1 1 1 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M38 1 1 1 1 1 1 1 0 1 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M43 1 1 1 1 0 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M44 0 0 1 0 1 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M46 1 0 1 1 0 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M47 1 0 1 0 0 1 1 0 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M53 1 1 1 0 0 1 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M54 0 1 1 1 1 1 1 0 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M63 0 0 1 1 0 1 1 0 0 0 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 76 44 96 56 52 92 100 20 24 20 0 68 16 100 100 92 88 80 80 100 100 100 100 100 100 6.262254521
Cluster_0



Cluster_1 M1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M2 1 1 0 1 0 1 1 0 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M3 0 1 1 1 0 0 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M5 1 1 1 1 0 0 1 1 1 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M7 1 1 1 0 0 0 1 1 0 0 0 1 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M10 0 1 1 1 0 1 1 0 1 1 0 0 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M26 0 1 1 1 0 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M27 1 0 0 0 0 0 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M28 0 1 1 0 0 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M29 0 1 0 1 1 0 1 0 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M34 0 1 1 1 0 1 1 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M37 0 1 0 0 0 0 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M40 0 1 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M41 0 1 1 1 0 0 1 0 0 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M51 0 1 0 1 0 1 1 0 0 0 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M55 1 1 1 1 0 0 1 1 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M56 0 1 0 0 0 1 1 1 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M58 1 1 0 1 0 0 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M60 0 1 1 1 1 0 1 0 1 0 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M62 0 1 1 1 0 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 30 95 65 75 20 45 100 55 40 25 0 90 40 100 100 75 70 90 65 100 100 100 100 100 100 5.009803617
Cluster_1
Cluster_2 M0 0 0 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M4 0 1 0 1 0 1 1 0 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M8 0 1 0 1 0 0 1 1 1 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M15 1 0 0 0 0 1 1 0 1 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M17 0 0 0 1 0 0 1 0 0 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M19 0 0 0 1 0 1 1 0 0 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M24 0 1 0 1 0 1 1 1 1 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M30 0 0 0 0 0 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M33 0 0 0 1 1 1 1 0 0 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M39 0 0 0 0 1 1 1 0 0 1 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M42 1 1 0 1 0 0 1 1 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M45 0 0 0 1 1 1 1 1 1 0 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M48 0 0 0 1 1 1 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M49 0 1 0 1 0 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M50 0 1 0 1 1 0 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M52 0 0 0 1 1 0 1 0 1 1 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M57 0 0 0 1 1 0 1 1 1 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M59 1 0 0 1 1 1 1 0 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M61 1 0 0 0 1 1 1 0 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M64 0 1 0 1 0 1 1 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 20 35 5 80 45 70 100 45 70 90 0 60 5 100 100 90 45 90 85 100 100 100 100 100 100 5.009803617
Cluster_2
GEN_55 GEN_55 76 44 96 56 52 92 100 20 24 20 0 68 16 100 100 92 88 80 80 100 100 100 100 100 100 6.262254521

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M3 0 1 1 1 0 0 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M7 0 1 1 1 0 1 1 0 1 1 0 0 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M17 0 1 1 0 0 1 1 0 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M22 0 1 1 1 0 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M24 0 1 1 0 0 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M26 0 1 1 1 1 1 1 0 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M32 0 1 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M33 0 1 1 1 0 0 1 0 0 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M45 0 1 1 1 1 1 1 0 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M46 1 1 1 1 0 0 1 1 0 0 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M47 0 1 0 1 0 1 1 1 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M53 0 1 1 1 0 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M56 1 1 0 1 1 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M64 1 1 1 1 0 0 1 0 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 21.43 100 85.71 85.71 28.57 71.43 100 42.86 14.29 21.43 0 85.71 42.86 100 100 64.29 100 85.71 57.14 100 100 100 100 100 100 3.506862532
Cluster_0
Cluster_1 M0 0 0 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M4 0 1 0 1 0 1 1 0 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M6 0 1 0 1 0 0 1 1 1 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M13 0 0 0 1 0 0 1 0 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M15 0 0 0 1 0 1 1 0 0 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_1 M20 0 1 0 1 0 1 1 1 1 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M29 0 1 1 1 0 1 1 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M34 1 1 0 1 0 0 1 1 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M41 0 1 0 1 1 0 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M42 0 1 0 1 0 1 1 0 0 0 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M49 1 1 0 1 0 0 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M51 0 1 1 1 1 0 1 0 1 0 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M54 0 1 0 1 0 1 1 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M55 0 1 1 1 0 0 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M57 0 1 1 1 0 1 1 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M58 0 1 0 1 0 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M61 0 1 0 1 1 1 1 0 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 16.67 83.33 33.33 100 16.67 55.56 100 55.56 66.67 77.78 0 66.67 16.67 100 100 94.44 55.56 77.78 77.78 100 100 100 100 100 100 4.508823255
Cluster_1
Cluster_2 M2 1 1 0 1 0 1 1 0 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M21 1 0 1 1 1 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M23 1 0 0 0 0 0 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M25 0 0 0 0 0 1 1 0 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M28 0 0 0 1 1 1 1 0 0 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M37 0 0 0 1 1 1 1 1 1 0 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M40 0 0 0 1 1 1 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M43 0 0 0 1 1 0 1 0 1 1 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M48 0 0 0 1 1 0 1 1 1 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M50 1 0 0 1 1 1 1 0 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M52 1 0 0 0 1 1 1 0 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M59 1 0 0 0 0 1 1 1 1 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M60 0 0 0 0 1 1 1 0 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M63 1 0 0 0 1 0 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 50 7.14 7.14 57.14 71.43 71.43 100 28.57 92.86 57.14 0 78.57 14.29 100 100 92.86 28.57 85.71 92.86 100 100 100 100 100 100 3.506862532
Cluster_2
Cluster_3 M5 1 0 1 0 0 1 1 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M8 1 0 1 0 1 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M9 1 0 1 1 0 1 1 0 0 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M10 1 1 1 0 1 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M11 1 0 1 1 0 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M12 1 1 1 0 0 1 1 0 0 1 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M14 1 1 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M16 1 1 1 0 1 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M18 1 0 1 0 0 1 1 1 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M19 1 0 1 0 1 1 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M27 1 0 1 1 1 1 1 0 0 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M30 0 0 1 0 1 1 1 1 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M31 1 0 1 1 1 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M35 1 1 1 1 0 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M36 0 0 1 0 1 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M38 1 0 1 1 0 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M39 1 0 1 0 0 1 1 0 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M44 1 1 1 0 0 1 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M62 1 1 1 0 0 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 Percentage_3 89.47 36.84 100 36.84 42.11 94.74 100 26.32 26.32 26.32 0 63.16 26.32 100 100 89.47 89.47 94.74 78.95 100 100 100 100 100 100 4.759313436
Cluster_3
GEN_56 GEN_56 89.47 36.84 100 36.84 42.11 94.74 100 26.32 26.32 26.32 0 63.16 26.32 100 100 89.47 89.47 94.74 78.95 100 100 100 100 100 100 4.759313436

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M8 1 0 1 0 1 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M9 1 1 1 0 1 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M10 1 0 1 0 0 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M11 1 1 1 0 0 1 1 0 0 1 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M12 1 1 1 0 1 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M13 0 1 1 0 0 1 1 0 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M14 1 0 1 0 0 1 1 1 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M15 1 0 1 0 1 1 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M19 1 0 0 0 0 0 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M20 0 1 1 0 0 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M22 0 1 1 1 1 1 1 0 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M25 1 0 1 1 1 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M26 0 1 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M30 0 0 1 0 1 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M35 1 1 1 0 0 1 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_0 M39 1 0 0 0 1 1 1 0 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M45 1 1 1 0 0 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M52 1 0 1 0 1 1 1 0 0 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M59 0 1 0 0 1 1 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 68.42 52.63 84.21 15.79 57.89 89.47 100 36.84 26.32 26.32 0 73.68 36.84 100 100 89.47 94.74 89.47 84.21 100 100 100 100 100 100 4.759313436
Cluster_0
Cluster_1 M0 0 0 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M1 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M2 1 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M3 1 1 0 1 0 1 1 0 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M6 0 1 0 1 0 0 1 1 1 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M17 1 0 1 1 1 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M21 0 0 0 0 0 1 1 0 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M23 0 0 0 1 1 1 1 0 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M28 1 1 0 1 0 0 1 1 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M31 0 0 0 1 1 1 1 1 1 0 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M32 0 0 0 1 1 1 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M33 0 1 0 1 1 0 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M34 0 0 0 1 1 0 1 0 1 1 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M37 0 0 0 1 1 0 1 1 1 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M38 1 1 0 1 0 0 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M43 0 0 0 0 1 1 1 0 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M46 1 0 0 0 1 0 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M48 0 0 0 1 1 0 1 1 0 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M55 0 0 0 0 1 0 1 0 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M56 0 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M61 1 1 1 1 0 0 1 1 1 0 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M62 1 0 1 1 0 1 1 1 0 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 40.91 31.82 22.73 81.82 54.55 45.45 100 63.64 81.82 59.09 0 72.73 27.27 100 100 100 22.73 86.36 95.45 100 100 100 100 100 100 5.510783978
Cluster_1
Cluster_2 M4 0 1 1 1 0 0 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M5 0 1 0 1 0 1 1 0 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M7 0 1 1 1 0 1 1 0 1 1 0 0 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M16 0 1 0 1 0 1 1 1 1 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M18 0 1 1 1 0 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M24 0 1 1 1 0 1 1 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M27 0 1 1 1 0 0 1 0 0 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M29 1 1 1 1 0 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M36 1 1 1 1 0 0 1 1 0 0 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M40 0 1 0 1 0 1 1 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M41 0 1 1 1 0 1 1 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M42 0 1 0 1 0 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M44 0 1 0 1 1 1 1 0 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M47 1 1 1 1 0 0 1 0 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M49 0 1 0 1 0 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M50 1 1 1 1 0 0 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M51 0 1 1 1 0 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M53 0 1 1 1 1 1 1 1 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M54 0 0 1 1 0 0 1 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M57 0 1 0 1 0 1 1 0 1 0 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M58 0 1 1 1 0 1 1 0 0 1 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M60 0 1 1 1 0 1 1 0 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M63 0 1 0 1 0 0 1 0 1 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M64 0 1 1 1 1 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 16.67 95.83 66.67 100 12.5 70.83 100 29.17 45.83 54.17 0 50 16.67 100 100 70.83 95.83 87.5 70.83 100 100 100 100 100 100 6.01176434
Cluster_2
GEN_57 GEN_57 16.67 95.83 66.67 100 12.5 70.83 100 29.17 45.83 54.17 0 50 16.67 100 100 70.83 95.83 87.5 70.83 100 100 100 100 100 100 6.01176434

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M4 0 1 1 1 0 0 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M7 0 1 1 1 0 1 1 0 1 1 0 0 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M8 1 0 1 0 0 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M11 1 1 1 0 0 1 1 0 0 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M12 1 1 1 0 1 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M13 0 1 1 0 0 1 1 0 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M15 1 0 1 0 1 1 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M18 0 1 1 1 0 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M20 0 1 1 0 0 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M22 1 0 1 1 1 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_0 M23 0 1 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M24 0 1 1 1 0 0 1 0 0 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M26 0 0 1 0 1 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M31 1 1 1 0 0 1 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M39 1 1 1 0 0 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M44 0 1 1 1 0 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M45 1 0 1 0 1 1 1 0 0 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M46 0 1 1 1 1 1 1 1 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M47 0 0 1 1 0 0 1 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M50 0 1 1 1 0 1 1 0 0 1 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M54 0 1 1 1 1 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M57 1 1 1 0 1 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M61 0 1 1 1 0 1 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M62 0 1 1 1 1 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 37.5 75 100 54.17 41.67 87.5 100 29.17 12.5 37.5 0 54.17 37.5 100 100 79.17 91.67 95.83 83.33 100 100 100 100 100 100 6.01176434
Cluster_0
Cluster_1 M1 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M2 1 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M3 1 1 0 1 0 1 1 0 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M9 1 1 1 0 1 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M10 1 0 1 0 0 0 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M14 1 0 1 1 0 1 1 1 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M17 1 0 1 1 1 0 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M19 1 0 0 0 0 0 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M25 1 1 1 1 0 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M32 1 1 1 1 0 0 1 1 0 0 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M34 1 1 0 1 0 0 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M40 1 0 0 0 1 0 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M41 1 1 1 1 0 0 1 0 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M43 1 1 1 1 0 0 1 1 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M49 0 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M52 1 1 1 1 0 0 1 1 1 0 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M58 0 1 1 1 0 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M59 1 1 1 1 1 0 1 1 1 0 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M60 1 0 1 1 0 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M64 1 1 1 1 1 0 1 0 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 90 60 70 80 30 35 100 60 85 10 0 90 30 100 100 95 55 90 75 100 100 100 100 100 100 5.009803617
Cluster_1
Cluster_2 M0 0 0 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M5 0 1 0 1 0 1 1 0 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M6 0 1 0 1 0 0 1 1 1 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M16 0 1 0 1 0 1 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M21 0 0 0 0 0 1 1 0 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M27 0 0 0 1 1 1 1 1 1 0 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M28 0 0 0 1 1 1 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M29 0 1 0 1 1 0 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M30 0 0 0 1 1 0 1 0 1 1 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M33 0 0 0 1 1 0 1 1 1 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M35 1 0 0 0 1 1 1 0 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M36 0 1 0 1 0 1 1 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M37 0 0 0 0 1 1 1 0 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M38 0 1 0 1 1 1 1 0 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M42 0 0 0 1 1 0 1 1 0 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M48 0 0 0 0 1 0 1 0 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M51 0 1 0 0 1 1 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M53 0 1 0 1 0 0 1 0 1 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M55 0 1 0 1 1 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M56 0 0 0 1 1 1 1 0 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M63 0 1 0 1 0 0 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 4.76 47.62 4.76 76.19 61.9 61.9 100 47.62 61.9 71.43 0 61.9 9.52 100 100 90.48 61.9 85.71 90.48 100 100 100 100 100 100 5.260293798
Cluster_2
GEN_58 GEN_58 37.5 75 100 54.17 41.67 87.5 100 29.17 12.5 37.5 0 54.17 37.5 100 100 79.17 91.67 95.83 83.33 100 100 100 100 100 100 6.01176434

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M3 1 1 0 1 0 1 1 0 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M8 1 1 1 0 1 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M9 1 0 1 0 0 0 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M10 1 1 1 0 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M12 1 0 1 1 0 1 1 1 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_0 M15 1 0 1 1 1 0 1 0 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M17 1 0 0 0 0 0 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M20 1 0 1 1 1 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M22 1 1 1 1 0 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M26 1 1 1 0 0 1 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M27 1 1 1 1 0 0 1 1 0 0 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M29 1 1 0 1 0 0 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M35 1 0 0 0 1 0 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M37 1 1 1 1 0 0 1 1 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M43 0 0 1 0 1 1 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M46 1 1 1 1 0 0 1 1 1 0 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M52 0 1 1 1 0 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M53 1 1 1 1 1 0 1 1 1 0 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M54 1 0 1 1 0 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M56 1 1 1 1 1 0 1 0 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M61 1 0 1 1 0 0 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M62 1 1 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M63 1 0 0 1 0 0 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 91.3 56.52 78.26 69.57 30.43 47.83 100 56.52 73.91 0 0 91.3 17.39 100 100 95.65 65.22 91.3 78.26 100 100 100 100 100 100 5.761274159
Cluster_0
Cluster_1 M0 0 0 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M1 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M2 1 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M4 0 1 0 1 0 1 1 0 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M5 0 1 0 1 0 0 1 1 1 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M14 0 1 0 1 0 0 1 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M19 0 0 0 0 0 1 1 0 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M24 0 0 0 1 1 1 1 1 1 0 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M25 0 0 0 1 1 1 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M28 0 0 0 1 1 0 1 1 1 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M30 1 0 0 0 1 1 1 0 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M32 0 0 0 1 1 1 1 0 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M33 0 1 0 1 1 1 1 0 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M36 0 0 0 1 1 0 1 1 0 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M42 0 0 0 0 1 0 1 0 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M47 0 1 0 1 0 0 1 0 1 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M49 0 1 0 1 1 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M50 0 0 0 1 1 1 1 0 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M55 0 1 0 1 0 0 1 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M60 0 1 0 1 1 1 1 0 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M64 1 1 0 1 0 1 1 0 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 19.05 47.62 4.76 85.71 52.38 52.38 100 42.86 76.19 76.19 0 66.67 23.81 100 100 90.48 57.14 80.95 90.48 100 100 100 100 100 100 5.260293798
Cluster_1
Cluster_2 M6 0 1 1 1 0 1 1 0 1 1 0 0 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M7 1 0 1 0 0 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M11 0 1 1 0 0 1 1 0 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M13 1 0 1 0 1 1 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M16 0 1 1 0 0 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M18 0 1 1 0 0 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M21 0 1 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M23 0 0 1 0 1 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M31 0 1 0 1 0 1 1 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M34 1 1 1 0 0 1 1 0 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M38 0 1 1 1 0 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M39 1 0 1 0 1 1 1 0 0 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M40 0 1 1 1 1 1 1 1 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M41 0 0 1 1 0 0 1 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M44 0 1 1 1 0 1 1 0 0 1 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M45 0 1 0 0 1 1 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M48 0 1 1 1 1 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M51 1 1 1 0 1 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M57 0 1 0 1 0 1 1 0 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M58 1 0 1 0 1 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M59 1 1 1 0 1 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 33.33 71.43 85.71 42.86 47.62 95.24 100 23.81 9.52 47.62 0 47.62 42.86 100 100 66.67 95.24 95.24 85.71 100 100 100 100 100 100 5.260293798
Cluster_2
GEN_59 GEN_59 91.3 56.52 78.26 69.57 30.43 47.83 100 56.52 73.91 0 0 91.3 17.39 100 100 95.65 65.22 91.3 78.26 100 100 100 100 100 100 5.761274159

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness



Cluster_0 M5 1 0 1 0 0 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M6 1 1 1 0 1 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M7 1 0 1 0 0 0 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M8 1 1 1 0 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M9 0 1 1 0 0 1 1 0 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M10 1 0 1 1 0 1 1 1 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M11 1 0 1 0 1 1 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M14 0 1 1 0 0 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M15 1 0 0 0 0 0 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M16 0 1 1 0 0 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M17 0 1 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M18 1 1 1 1 0 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M22 1 1 1 0 0 1 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M25 1 0 0 0 1 1 1 0 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M29 1 1 1 0 0 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M34 0 1 1 1 1 1 1 1 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M45 1 1 1 0 1 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M50 0 1 0 0 0 1 1 0 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M51 1 0 1 0 1 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M52 1 1 1 0 1 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M61 1 1 0 0 0 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 71.43 66.67 80.95 19.05 38.1 85.71 100 38.1 28.57 23.81 0 85.71 38.1 100 100 61.9 100 100 90.48 100 100 100 100 100 100 5.260293798
Cluster_0
Cluster_1 M0 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M4 0 1 0 1 0 1 1 0 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M20 0 0 0 1 1 1 1 1 1 0 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M21 0 0 0 1 1 1 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M23 0 0 0 1 1 0 1 1 1 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M27 0 0 0 1 1 1 1 0 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M31 0 0 0 1 1 0 1 1 0 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M41 0 1 0 1 0 0 1 0 1 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M44 0 0 0 1 1 1 1 0 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M53 0 1 0 1 1 1 1 0 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M55 0 1 0 1 0 0 1 0 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M58 0 0 0 1 1 1 1 0 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 8.33 33.33 0 100 66.67 58.33 100 41.67 75 58.33 0 83.33 8.33 100 100 91.67 41.67 75 91.67 100 100 100 100 100 100 3.00588217
Cluster_1
Cluster_2 M12 0 1 0 1 0 0 1 0 0 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M13 1 0 1 1 1 0 1 0 0 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M19 0 0 1 0 1 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M26 0 1 0 1 0 1 1 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M28 0 1 1 1 1 1 1 0 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M33 0 1 1 1 0 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M35 0 0 1 1 0 0 1 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M36 0 0 0 0 1 0 1 0 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M38 0 1 1 1 0 1 1 1 0 1 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M39 0 1 0 0 1 1 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M42 0 1 1 1 1 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M43 0 1 0 1 1 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M56 0 0 0 0 0 0 1 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M59 0 0 1 1 0 0 1 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M60 0 1 0 1 0 0 1 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M63 1 0 1 1 0 0 1 1 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M64 0 1 0 1 0 1 1 0 0 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 11.76 58.82 52.94 76.47 41.18 47.06 100 17.65 5.88 41.18 0 5.88 17.65 100 100 94.12 82.35 88.24 88.24 100 100 100 100 100 100 4.258333074
Cluster_2
Cluster_3 M1 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M2 1 1 0 1 0 0 1 1 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M3 1 1 0 1 0 1 1 0 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M24 1 1 0 1 0 0 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M30 1 0 0 0 1 0 1 0 1 0 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M32 1 1 1 1 0 0 1 1 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M37 0 0 1 0 1 1 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M40 1 1 1 1 0 0 1 1 1 0 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M46 0 1 1 1 0 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M47 1 1 1 1 1 0 1 1 1 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M48 1 0 1 1 0 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M49 1 1 1 1 1 0 1 0 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M54 0 0 1 1 0 0 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_3 M57 0 1 0 1 0 1 1 1 1 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M62 1 1 0 1 0 0 1 1 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 Percentage_3 73.33 73.33 53.33 86.67 26.67 40 100 73.33 100 13.33 0 100 26.67 100 100 93.33 46.67 80 73.33 100 100 100 100 100 100 3.757352713
Cluster_3
GEN_60 GEN_60 71.43 66.67 80.95 19.05 38.1 85.71 100 38.1 28.57 23.81 0 85.71 38.1 100 100 61.9 100 100 90.48 100 100 100 100 100 100 5.260293798

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M4 1 0 1 0 0 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M7 0 1 1 0 0 1 1 0 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M9 1 0 1 0 1 1 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M12 0 1 1 0 0 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M13 0 1 1 0 0 1 1 1 0 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M14 0 1 1 0 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M17 1 1 1 0 0 1 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M22 0 1 1 0 0 1 1 0 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M35 1 1 1 0 1 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M40 0 1 0 0 0 1 1 0 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M41 1 0 1 0 1 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M42 1 1 1 0 1 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M50 1 1 0 0 0 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M52 1 0 1 1 0 0 1 1 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M61 0 1 1 1 0 1 1 1 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M63 1 1 1 0 0 1 1 0 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M64 1 0 1 0 0 1 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 58.82 70.59 88.24 11.76 29.41 88.24 100 35.29 11.76 35.29 0 76.47 58.82 100 100 58.82 100 94.12 88.24 100 100 100 100 100 100 4.258333074
Cluster_0
Cluster_1 M15 0 0 0 1 1 1 1 1 1 0 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M16 0 0 0 1 1 1 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M18 0 0 0 1 1 0 1 1 1 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M23 0 0 0 1 1 0 1 1 0 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M28 0 0 1 0 1 1 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M31 0 1 0 1 0 0 1 0 1 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M34 0 0 0 1 1 1 1 0 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M43 0 1 0 1 1 1 1 0 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M44 0 0 1 1 0 0 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M45 0 1 0 1 0 0 1 0 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M48 0 0 0 1 1 1 1 0 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M55 0 1 0 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M57 0 0 1 1 0 1 1 0 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M58 1 0 0 1 1 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M59 0 1 1 1 1 1 1 0 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M60 0 0 0 1 1 1 1 0 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M62 0 0 0 0 1 1 1 0 1 0 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 5.88 29.41 23.53 88.24 70.59 70.59 100 35.29 82.35 35.29 0 88.24 0 100 100 94.12 23.53 88.24 82.35 100 100 100 100 100 100 4.258333074
Cluster_1
Cluster_2 M1 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M2 1 1 0 1 0 0 1 1 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M3 1 1 1 1 0 1 1 0 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M5 1 1 1 0 1 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M6 1 1 1 0 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M8 1 0 1 1 0 1 1 1 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M19 1 1 0 1 0 0 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M20 1 0 0 0 1 1 1 0 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M36 0 1 1 1 0 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M37 1 1 1 1 1 0 1 1 1 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M38 1 0 1 1 0 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M39 1 1 1 1 1 0 1 0 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M47 0 1 0 1 0 1 1 1 1 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M51 1 1 0 1 0 0 1 1 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M54 1 1 0 1 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M56 1 1 0 1 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 87.5 81.25 50 81.25 31.25 62.5 100 68.75 93.75 31.25 0 100 25 100 100 87.5 75 87.5 81.25 100 100 100 100 100 100 4.007842893
Cluster_2
Cluster_3 M0 0 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M10 0 1 0 1 0 0 1 0 0 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M11 1 0 1 1 1 0 1 0 0 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M21 0 1 0 0 0 1 1 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M24 0 1 1 1 0 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M25 0 0 1 1 1 1 1 1 0 0 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_3 M26 0 0 1 1 0 0 1 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M27 0 0 0 0 1 0 1 0 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M29 0 1 1 1 0 1 1 1 0 1 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M30 0 1 0 0 1 1 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M32 0 1 1 1 1 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M33 0 1 0 1 1 0 1 0 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M46 0 0 0 0 0 0 1 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M49 0 1 0 1 0 0 1 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M53 0 1 0 1 0 1 1 0 0 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 Percentage_3 6.67 60 40 73.33 40 46.67 100 26.67 6.67 40 0 6.67 20 100 100 93.33 80 80 93.33 100 100 100 100 100 100 3.757352713
Cluster_3
GEN_61 GEN_61 58.82 70.59 88.24 11.76 29.41 88.24 100 35.29 11.76 35.29 0 76.47 58.82 100 100 58.82 100 94.12 88.24 100 100 100 100 100 100 4.258333074

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M8 1 0 1 1 1 0 1 0 0 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M18 0 1 0 0 0 1 1 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M21 0 1 1 1 0 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M22 0 0 1 1 1 1 1 1 0 0 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M23 0 0 1 1 0 0 1 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M24 0 0 0 0 1 0 1 0 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M25 0 1 1 1 0 1 1 1 0 1 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M26 0 1 0 0 1 1 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M27 0 1 1 1 1 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M38 0 0 0 0 0 0 1 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M40 1 1 0 1 0 0 1 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M43 1 0 1 1 0 0 1 1 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M53 0 0 1 1 0 0 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M55 0 0 1 0 0 0 1 0 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M57 0 0 1 0 1 0 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M62 0 1 0 1 0 0 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M63 0 0 1 1 1 0 1 0 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 17.65 41.18 64.71 64.71 41.18 35.29 100 29.41 0 35.29 0 23.53 29.41 100 100 76.47 76.47 100 94.12 100 100 100 100 100 100 4.258333074
Cluster_0
Cluster_1 M0 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M1 0 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M2 1 1 1 1 0 1 1 0 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M4 1 1 1 0 1 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M6 1 0 1 1 0 1 1 1 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M16 1 1 0 1 0 0 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M17 1 0 0 0 1 1 1 0 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M30 0 1 1 1 0 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M31 1 1 0 1 1 0 1 1 1 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M32 1 0 1 1 0 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M41 0 1 0 0 0 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M42 1 1 0 1 0 0 1 1 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M44 0 1 0 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M49 1 1 1 1 0 1 1 1 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M56 1 1 0 1 1 1 1 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M58 1 0 0 1 1 1 1 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M59 1 1 0 1 0 1 1 0 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M64 1 1 0 1 0 1 1 1 1 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 77.78 77.78 33.33 83.33 33.33 72.22 100 66.67 83.33 27.78 0 94.44 33.33 100 100 94.44 72.22 77.78 77.78 100 100 100 100 100 100 4.508823255
Cluster_1
Cluster_2 M12 0 0 0 1 1 1 1 1 1 0 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M13 0 0 0 1 1 1 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M15 0 0 0 1 1 0 1 1 1 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M20 0 0 0 1 1 0 1 1 0 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M28 0 0 0 1 1 1 1 0 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M35 0 1 0 1 1 1 1 0 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M36 0 0 1 1 1 0 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M37 0 1 0 1 0 0 1 0 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M39 0 0 0 1 1 1 1 0 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M45 0 0 1 1 0 1 1 0 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M46 1 0 0 1 1 1 1 0 0 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M47 0 1 1 1 1 1 1 0 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M48 0 0 0 1 1 1 1 0 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M60 0 0 0 1 1 0 1 1 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M61 0 0 0 1 1 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 6.67 20 20 100 86.67 66.67 100 40 73.33 46.67 0 73.33 0 100 100 100 20 93.33 80 100 100 100 100 100 100 3.757352713



Cluster_2
Cluster_3 M3 1 0 1 0 0 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M5 0 1 1 0 0 1 1 0 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M7 1 0 1 0 1 1 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M9 0 1 1 0 0 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M10 0 1 1 0 0 1 1 1 0 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M11 0 1 1 0 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M14 1 1 1 0 0 1 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M19 0 1 1 0 0 1 1 0 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M29 1 1 1 0 1 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M33 0 1 0 0 0 1 1 0 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M34 1 0 1 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M50 1 1 1 0 0 1 1 0 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M51 1 0 1 0 0 1 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M52 1 1 1 0 0 1 1 1 0 1 0 0 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M54 1 1 0 0 1 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 Percentage_3 60 73.33 86.67 0 33.33 100 100 40 13.33 40 0 66.67 80 100 100 53.33 100 86.67 93.33 100 100 100 100 100 100 3.757352713
Cluster_3
GEN_62 GEN_62 77.78 77.78 33.33 83.33 33.33 72.22 100 66.67 83.33 27.78 0 94.44 33.33 100 100 94.44 72.22 77.78 77.78 100 100 100 100 100 100 4.508823255

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M2 1 0 1 0 0 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M5 1 0 1 0 1 1 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M7 0 1 1 0 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M9 1 1 1 0 0 1 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M12 0 1 0 0 0 1 1 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M13 0 1 1 0 0 1 1 0 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M15 0 1 1 1 0 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M19 0 1 1 0 0 1 1 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M20 0 1 0 0 1 1 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M21 0 1 1 1 1 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M23 1 1 1 0 1 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M27 0 1 0 0 0 1 1 0 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M41 1 1 1 0 0 1 1 0 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M42 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M43 1 1 1 0 0 1 1 1 0 1 0 0 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M45 1 1 0 0 1 1 1 0 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M48 1 0 1 0 1 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M56 0 1 1 0 0 0 1 1 0 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M57 0 1 1 0 1 1 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 47.37 78.95 78.95 10.53 42.11 94.74 100 47.37 10.53 47.37 0 31.58 57.89 100 100 68.42 94.74 89.47 100 100 100 100 100 100 100 4.759313436
Cluster_0
Cluster_1 M6 1 0 1 1 1 0 1 0 0 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M11 1 0 0 0 1 1 1 0 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M16 0 0 1 1 1 1 1 1 0 0 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M17 0 0 1 1 1 0 1 0 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M18 0 0 0 0 1 0 1 0 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M28 0 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M32 0 0 0 0 0 0 1 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M44 0 0 1 1 0 0 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M46 0 0 1 0 0 0 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M53 0 0 1 1 1 0 1 0 0 0 0 1 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M55 0 0 1 1 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M59 1 0 1 0 1 0 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M62 0 0 1 0 1 0 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M64 0 0 1 1 0 0 1 1 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 21.43 0 71.43 50 64.29 28.57 100 21.43 35.71 21.43 0 57.14 35.71 100 100 64.29 78.57 100 92.86 100 100 100 100 100 100 3.506862532
Cluster_1
Cluster_2 M8 0 0 0 1 1 1 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M10 0 0 0 1 1 0 1 1 1 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M14 0 0 0 1 1 0 1 1 0 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M22 1 0 0 1 1 1 1 0 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M26 1 0 1 1 1 0 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M29 0 1 0 1 1 1 1 0 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M30 0 0 1 1 1 0 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M31 0 1 0 1 0 0 1 0 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M33 0 0 0 1 1 1 1 0 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M35 0 1 0 0 0 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M38 0 0 1 1 0 1 1 0 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_2 M39 1 0 0 1 1 1 1 0 0 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M40 0 0 0 1 1 1 1 0 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M49 1 0 0 1 1 1 1 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M51 0 0 0 1 1 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M52 0 1 0 1 0 0 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M60 1 0 0 1 0 1 1 1 1 0 0 0 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M61 0 1 0 1 1 1 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 27.78 27.78 16.67 94.44 72.22 61.11 100 38.89 72.22 33.33 0 77.78 0 100 100 100 27.78 88.89 88.89 100 100 100 100 100 100 4.508823255
Cluster_2
Cluster_3 M0 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M1 1 1 1 1 0 1 1 0 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M3 1 1 1 0 1 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M4 1 0 1 1 0 1 1 1 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M24 0 1 1 1 0 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M25 1 1 0 1 1 0 1 1 1 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M34 1 1 0 1 0 0 1 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M36 1 1 0 1 0 0 1 1 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M37 0 1 0 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M47 1 1 0 1 1 1 1 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M50 1 1 0 1 0 1 1 0 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M54 1 1 0 1 0 1 1 1 1 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M58 0 1 0 0 1 1 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M63 1 1 1 1 0 1 1 1 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 Percentage_3 78.57 92.86 35.71 85.71 28.57 78.57 100 71.43 64.29 28.57 0 85.71 50 100 100 100 71.43 71.43 71.43 100 100 100 100 100 100 3.506862532
Cluster_3
GEN_63 GEN_63 47.37 78.95 78.95 10.53 42.11 94.74 100 47.37 10.53 47.37 0 31.58 57.89 100 100 68.42 94.74 89.47 100 100 100 100 100 100 100 4.759313436

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M0 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M1 1 1 1 1 0 1 1 0 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M3 1 0 1 1 0 1 1 1 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M7 1 0 0 0 1 1 1 0 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M18 0 1 1 1 0 1 1 1 1 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M19 1 1 0 1 1 0 1 1 1 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M35 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M37 0 0 1 1 0 0 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M40 1 1 0 1 1 1 1 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M41 1 0 1 1 1 1 1 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M42 1 1 0 1 0 1 1 0 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M46 1 1 0 1 0 1 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M47 0 0 1 1 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M53 0 0 1 1 0 0 1 1 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M61 0 0 0 0 0 1 1 1 1 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M62 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 68.75 43.75 56.25 81.25 31.25 81.25 100 75 68.75 25 0 93.75 50 100 100 62.5 68.75 68.75 93.75 100 100 93.75 100 100 100 4.007842893
Cluster_0
Cluster_1 M8 0 1 0 0 0 1 1 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M10 0 1 1 1 0 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M12 0 0 0 0 1 0 1 0 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M14 0 1 0 0 1 1 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M15 0 1 1 1 1 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M22 0 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M26 0 0 0 0 0 0 1 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M28 1 0 0 1 0 0 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M29 0 1 0 0 0 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M30 0 1 0 1 0 1 1 0 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M38 1 1 0 0 1 1 1 0 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M44 0 1 0 1 0 0 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M54 0 1 0 0 0 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M57 0 0 0 1 1 1 1 0 0 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M58 0 1 1 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M60 0 0 0 0 1 0 1 0 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 12.5 62.5 18.75 37.5 43.75 50 100 12.5 25 31.25 0 25 25 100 100 93.75 87.5 93.75 81.25 100 100 100 100 100 100 4.007842893
Cluster_1
Cluster_2 M2 1 0 1 0 0 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M4 1 0 1 0 1 1 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M5 0 1 1 0 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M6 1 1 1 0 0 1 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M9 1 1 1 0 0 1 1 0 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_2 M13 0 1 1 0 0 1 1 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M17 1 1 1 0 1 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M21 0 1 0 0 0 1 1 1 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M34 1 1 1 0 0 1 1 0 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M36 1 1 1 0 0 1 1 1 0 1 0 0 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M48 0 1 1 0 0 0 1 1 0 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M49 0 1 1 0 1 1 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M55 1 1 0 1 1 1 1 1 0 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M63 1 1 0 0 1 1 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M64 1 1 1 1 0 0 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 66.67 86.67 80 13.33 40 86.67 100 73.33 6.67 60 0 53.33 60 100 100 60 93.33 93.33 93.33 100 100 100 100 100 100 3.757352713
Cluster_2
Cluster_3 M11 0 0 1 1 1 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M16 1 0 0 1 1 1 1 0 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M20 1 0 1 1 1 0 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M23 0 1 0 1 1 1 1 0 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M24 0 0 1 1 1 0 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M25 0 1 0 1 0 0 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M27 0 0 0 1 1 1 1 0 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M31 0 0 1 1 0 1 1 0 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M32 1 0 0 1 1 1 1 0 0 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M33 0 0 0 1 1 1 1 0 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M39 0 0 1 0 0 0 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M43 0 0 0 1 1 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M45 0 0 1 1 1 0 1 0 0 0 0 1 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M50 0 1 0 1 1 1 1 1 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M51 0 1 0 1 1 1 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M52 0 0 1 0 1 0 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M56 0 0 1 1 1 0 1 0 0 0 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M59 0 0 0 1 1 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 Percentage_3 16.67 22.22 44.44 88.89 83.33 55.56 100 16.67 72.22 22.22 0 88.89 5.56 100 100 88.89 33.33 94.44 83.33 100 100 100 100 100 100 4.508823255
Cluster_3
GEN_64 GEN_64 16.67 22.22 44.44 88.89 83.33 55.56 100 16.67 72.22 22.22 0 88.89 5.56 100 100 88.89 33.33 94.44 83.33 100 100 100 100 100 100 4.508823255

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M8 0 1 0 0 0 1 1 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M9 0 1 1 1 0 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M13 0 1 0 0 1 1 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M14 0 1 1 1 0 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M17 0 1 1 1 0 1 1 1 1 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M20 0 1 0 0 0 1 1 1 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M35 0 0 1 1 0 0 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M45 0 0 1 1 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M46 0 1 1 0 0 0 1 1 0 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M51 0 0 1 1 0 0 1 1 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M53 0 1 0 1 0 1 1 1 0 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M56 0 1 1 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M64 0 1 1 1 0 1 1 1 1 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 0 76.92 69.23 61.54 7.69 69.23 100 69.23 23.08 23.08 0 53.85 15.38 100 100 53.85 100 100 84.62 100 100 100 100 100 100 3.256372351
Cluster_0
Cluster_1 M0 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M1 1 1 1 1 0 1 1 0 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M18 1 1 0 1 1 0 1 1 1 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M36 1 1 0 0 1 1 1 0 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M38 1 1 0 1 1 1 1 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M39 1 0 1 1 1 1 1 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M40 1 1 0 1 0 1 1 0 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M44 1 1 0 1 0 1 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M48 0 1 1 1 1 1 1 1 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M59 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M60 1 1 0 0 1 1 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M63 1 0 1 0 1 1 1 0 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 91.67 75 41.67 75 66.67 91.67 100 66.67 58.33 25 0 75 58.33 100 100 100 41.67 50 100 100 100 91.67 100 100 100 3.00588217
Cluster_1
Cluster_2 M10 0 0 1 1 1 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M22 0 1 0 1 1 1 1 0 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M25 0 0 0 0 0 0 1 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M27 1 0 0 1 0 0 1 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M28 0 1 0 0 0 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_2 M29 0 1 0 1 0 1 1 0 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M31 0 0 0 1 1 1 1 0 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M42 0 1 0 1 0 0 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M43 0 0 1 1 1 0 1 0 0 0 0 1 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M52 0 1 0 0 0 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M54 0 0 1 1 1 0 1 0 0 0 0 0 0 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M55 0 0 0 1 1 1 1 0 0 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 8.33 41.67 25 75 50 33.33 100 0 50 58.33 0 50 0 100 100 75 100 91.67 66.67 100 100 100 100 100 100 3.00588217
Cluster_2
Cluster_3 M7 1 0 0 0 1 1 1 0 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M11 0 0 0 0 1 0 1 0 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M15 1 0 0 1 1 1 1 0 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M19 1 0 1 1 1 0 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M21 0 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M23 0 0 1 1 1 0 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M24 0 1 0 1 0 0 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M26 0 0 0 1 1 1 1 0 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M30 1 0 0 1 1 1 1 0 0 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M37 0 0 1 0 0 0 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M41 0 0 0 1 1 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M49 0 1 0 1 1 1 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M50 0 0 1 0 1 0 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M57 0 0 0 1 1 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M58 0 0 0 0 1 0 1 0 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M62 0 0 0 1 1 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 Percentage_3 25 12.5 25 62.5 87.5 50 100 12.5 68.75 12.5 0 81.25 25 100 100 93.75 25 100 93.75 100 100 100 100 100 100 4.007842893
Cluster_3
Cluster_4 M2 1 0 1 0 0 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M3 1 0 1 1 0 1 1 1 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M4 1 0 1 0 1 1 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M5 0 1 1 0 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M6 1 1 1 0 0 1 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M12 0 1 1 0 0 1 1 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M16 1 1 1 0 1 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M32 1 1 1 0 0 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M33 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M34 1 1 1 0 0 1 1 1 0 1 0 0 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M47 0 1 1 0 1 1 1 1 0 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M61 1 1 1 1 0 0 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 Percentage_4 75 66.67 100 16.67 33.33 91.67 100 75 8.33 33.33 0 58.33 75 100 100 58.33 91.67 83.33 91.67 100 100 100 100 100 100 3.00588217
Cluster_4
GEN_65 GEN_65 25 12.5 25 62.5 87.5 50 100 12.5 68.75 12.5 0 81.25 25 100 100 93.75 25 100 93.75 100 100 100 100 100 100 4.007842893

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M14 1 0 1 1 1 0 1 0 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M18 0 0 1 1 1 0 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M32 0 0 1 0 0 0 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M37 0 0 1 1 1 0 1 0 0 0 0 1 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M45 0 0 1 1 1 0 1 0 0 0 0 0 0 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M47 0 1 1 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M61 0 1 1 0 1 0 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M62 0 0 1 1 0 0 1 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 12.5 25 100 62.5 62.5 0 100 50 62.5 0 0 62.5 0 100 100 75 50 87.5 62.5 100 100 100 100 100 100 2.003921447
Cluster_0
Cluster_1 M1 1 0 1 0 0 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M3 1 0 1 0 1 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M4 0 1 1 0 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M5 1 1 1 0 0 1 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M9 0 1 1 0 0 1 1 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M11 1 1 1 0 1 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M15 0 1 0 0 0 1 1 1 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M27 1 1 1 0 0 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M29 1 1 1 0 0 1 1 1 0 1 0 0 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M40 0 1 1 0 1 1 1 1 0 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M49 1 1 0 0 1 1 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M54 1 1 1 0 0 1 1 1 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M55 0 1 0 0 1 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M63 0 1 1 0 0 1 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M64 0 1 1 0 1 1 1 1 0 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_1 Percentage_1 53.33 86.67 80 0 46.67 100 100 73.33 0 26.67 0 53.33 60 100 100 60 86.67 80 100 100 100 100 100 100 100 3.757352713
Cluster_1
Cluster_2 M10 1 0 0 1 1 1 1 0 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M17 0 1 0 1 1 1 1 0 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M22 1 0 0 1 0 0 1 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M24 1 1 0 1 0 1 1 0 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M25 1 0 0 1 1 1 1 0 0 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M36 0 1 0 1 0 0 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M43 0 1 0 0 0 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M46 0 0 0 1 1 1 1 0 0 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M57 0 0 0 1 1 1 1 0 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 44.44 44.44 0 88.89 55.56 66.67 100 0 55.56 77.78 0 44.44 0 100 100 88.89 77.78 100 77.78 100 100 100 100 100 100 2.254411628
Cluster_2
Cluster_3 M0 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M6 0 1 0 0 1 1 1 0 0 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M13 1 1 0 1 1 0 1 1 1 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M31 1 1 0 0 1 1 1 0 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M33 1 1 0 1 1 1 1 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M35 1 1 0 1 0 1 1 0 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M38 1 1 0 1 0 1 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M44 0 1 0 1 0 1 1 1 0 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M56 0 1 0 1 0 1 1 0 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M59 0 1 0 0 0 0 1 0 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 Percentage_3 60 100 0 70 40 80 100 50 40 60 0 70 60 100 100 100 40 50 90 100 100 90 100 100 100 2.504901808
Cluster_3
Cluster_4 M2 1 0 1 1 0 1 1 1 0 0 0 1 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M12 0 1 1 1 0 1 1 1 1 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M28 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M30 0 0 1 1 0 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M34 1 0 1 1 1 1 1 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M42 0 0 1 1 0 0 1 1 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M48 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M50 1 0 1 1 0 0 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M52 0 1 1 1 0 1 1 1 1 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 Percentage_4 55.56 22.22 100 88.89 22.22 77.78 100 100 55.56 0 0 88.89 44.44 100 100 22.22 88.89 88.89 88.89 100 100 100 100 100 100 2.254411628
Cluster_4
Cluster_5 M8 0 0 1 1 1 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M16 0 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M19 0 1 0 1 0 0 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M20 0 0 0 0 0 0 1 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M21 0 0 0 1 1 1 1 0 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M23 0 1 0 0 0 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M26 0 0 0 1 1 1 1 0 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M51 0 0 0 1 1 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 Percentage_5 0 25 12.5 62.5 62.5 37.5 100 0 62.5 25 0 75 12.5 100 100 100 75 100 75 100 100 100 100 100 100 2.003921447
Cluster_5
Cluster_6 M7 0 1 1 1 0 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M39 0 0 1 1 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M41 0 1 1 1 1 1 1 1 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M53 0 0 1 1 0 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M58 0 1 0 0 0 0 1 0 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M60 0 0 1 1 1 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 Percentage_6 0 50 83.33 83.33 33.33 83.33 100 16.67 0 0 0 66.67 16.67 100 100 83.33 83.33 100 100 100 100 100 100 100 100 1.502941085
Cluster_6
GEN_66 GEN_66 53.33 86.67 80 0 46.67 100 100 73.33 0 26.67 0 53.33 60 100 100 60 86.67 80 100 100 100 100 100 100 100 3.757352713

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M5 1 0 1 0 1 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M6 0 1 1 0 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M9 0 1 1 1 0 1 1 0 0 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M13 1 1 1 0 1 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M28 1 1 1 0 0 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M31 1 1 0 0 1 1 1 0 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M33 1 1 0 1 1 1 1 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M38 0 1 1 0 1 1 1 1 0 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M46 1 1 0 0 1 1 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M51 0 1 0 0 1 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M57 0 1 1 0 1 1 1 1 0 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M62 1 1 1 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_0 Percentage_0 58.33 91.67 66.67 16.67 83.33 100 100 50 0 16.67 0 50 58.33 100 100 83.33 100 58.33 100 100 100 100 100 100 100 3.00588217
Cluster_0
Cluster_1 M17 0 1 0 0 0 1 1 1 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M37 0 0 1 1 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M39 0 1 1 1 1 1 1 1 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M40 0 0 1 1 0 0 1 1 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M41 0 1 0 1 0 1 1 1 0 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M49 0 0 1 1 0 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M54 0 1 0 0 0 0 1 0 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M58 0 0 1 1 0 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 0 50 62.5 75 12.5 75 100 50 0 12.5 0 100 25 100 100 62.5 75 100 87.5 100 100 100 100 100 100 2.003921447
Cluster_1
Cluster_2 M0 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M1 0 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M2 0 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M11 0 1 1 1 0 1 1 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M14 0 1 1 1 0 1 1 1 1 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M15 1 1 0 1 1 0 1 1 1 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M34 1 0 1 1 1 1 1 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M36 1 1 0 1 0 1 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M45 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 55.56 77.78 55.56 100 33.33 88.89 100 100 88.89 44.44 0 77.78 66.67 100 100 88.89 33.33 66.67 100 100 100 88.89 100 100 100 2.254411628
Cluster_2
Cluster_3 M20 0 0 1 1 1 0 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M21 0 1 0 1 0 0 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M24 0 1 0 0 0 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M32 0 0 1 0 0 0 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M44 0 1 1 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M56 0 1 1 0 1 0 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M59 0 1 1 0 0 0 1 0 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M61 0 0 0 1 1 0 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M64 0 1 0 0 0 0 1 0 1 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 Percentage_3 0 66.67 55.56 33.33 33.33 0 100 44.44 100 0 0 77.78 0 100 100 100 44.44 100 77.78 100 100 100 100 100 100 2.254411628
Cluster_3
Cluster_4 M10 0 0 1 1 1 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M12 1 0 0 1 1 1 1 0 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M16 1 0 1 1 1 0 1 0 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M19 0 1 0 1 1 1 1 0 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M22 0 0 0 1 1 1 1 0 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M25 1 1 0 1 0 1 1 0 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M27 0 0 0 1 1 1 1 0 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M35 0 1 0 1 0 0 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M48 0 0 0 1 1 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M53 0 0 0 1 1 1 1 0 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 Percentage_4 30 30 20 100 80 60 100 0 70 50 0 70 0 100 100 100 70 100 70 100 100 100 100 100 100 2.504901808
Cluster_4
Cluster_5 M3 1 0 1 1 0 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M4 1 0 1 1 0 1 1 1 0 0 0 1 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M7 1 1 1 0 0 1 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M29 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M30 1 1 1 0 0 1 1 1 0 1 0 0 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M47 1 0 1 1 0 0 1 1 0 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M50 1 1 1 0 0 1 1 1 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M52 0 1 0 1 0 1 1 0 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M63 0 1 1 0 0 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 Percentage_5 77.78 55.56 88.89 44.44 0 88.89 100 77.78 11.11 55.56 0 77.78 66.67 100 100 33.33 100 77.78 88.89 100 100 100 100 100 100 2.254411628
Cluster_5
Cluster_6 M8 0 1 0 0 1 1 1 0 0 1 0 0 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M18 0 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M23 1 0 0 1 0 0 1 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M26 1 0 0 1 1 1 1 0 0 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M42 0 0 1 1 1 1 1 0 0 0 0 0 0 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M43 0 0 0 1 1 1 1 0 0 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M55 0 0 1 1 1 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M60 0 0 1 1 1 0 1 1 0 0 0 0 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 Percentage_6 25 12.5 37.5 75 87.5 75 100 12.5 0 37.5 0 12.5 12.5 100 100 62.5 75 87.5 62.5 100 100 100 100 100 100 2.003921447
Cluster_6
GEN_67 GEN_67 58.33 91.67 66.67 16.67 83.33 100 100 50 0 16.67 0 50 58.33 100 100 83.33 100 58.33 100 100 100 100 100 100 100 3.00588217



ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M0 1 1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M8 0 1 1 1 0 1 1 0 0 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M10 1 0 0 1 1 1 1 0 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M19 1 0 0 1 0 0 1 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M21 1 1 0 1 0 1 1 0 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M22 1 0 0 1 1 1 1 0 0 0 0 0 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M23 0 0 0 1 1 1 1 0 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M26 1 1 0 0 1 1 1 0 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M28 1 1 0 1 1 1 1 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M29 1 0 1 1 1 1 1 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M34 0 1 0 1 0 1 1 1 0 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M35 0 0 1 1 1 1 1 0 0 0 0 0 0 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M36 0 0 0 1 1 1 1 0 0 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M44 0 1 0 1 0 1 1 0 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M45 0 1 0 1 1 1 1 0 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M54 1 1 0 1 0 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M59 1 1 0 1 0 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M61 0 0 0 1 0 1 1 1 0 0 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M64 0 1 0 0 0 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 52.63 57.89 15.79 89.47 47.37 94.74 100 31.58 42.11 42.11 0 21.05 15.79 100 100 84.21 84.21 52.63 78.95 100 100 94.74 100 100 100 4.759313436
Cluster_0
Cluster_1 M9 0 0 1 1 1 0 1 0 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M12 1 1 0 1 1 0 1 1 1 0 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M13 1 0 1 1 1 0 1 0 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M15 0 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M16 0 1 1 1 1 0 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M17 0 1 0 1 0 0 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M18 0 0 0 1 1 1 1 0 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M20 0 1 0 0 0 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M27 0 0 1 0 0 0 1 0 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M30 0 0 0 1 0 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M32 0 1 1 1 1 1 1 1 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M33 0 0 1 1 0 0 1 1 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M37 0 1 1 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M41 0 0 0 1 1 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M42 0 0 1 1 0 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M46 0 1 0 0 0 0 1 0 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M47 0 1 1 0 1 0 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M49 0 1 1 0 0 0 1 0 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M50 0 0 1 1 1 0 1 1 0 0 0 0 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M51 0 0 0 1 1 0 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M53 0 1 0 0 0 0 1 0 1 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M57 0 0 1 0 0 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M60 0 1 1 0 1 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M62 0 1 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M63 0 0 1 0 1 1 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 8 48 60 56 52 28 100 36 56 4 0 88 8 100 100 92 56 92 84 100 100 100 100 100 100 6.262254521
Cluster_1
Cluster_2 M1 0 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M2 0 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M3 0 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M4 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M5 1 0 1 1 0 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M6 1 0 1 0 1 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M7 0 1 1 0 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M11 0 1 1 1 0 1 1 1 1 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M14 0 1 0 0 0 1 1 1 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M24 1 1 1 0 0 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M25 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M31 0 0 1 1 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M38 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M39 1 1 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M40 1 0 1 1 0 0 1 1 0 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M43 0 1 0 0 1 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M48 0 0 1 1 0 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M52 0 1 1 0 0 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M55 0 0 1 0 0 1 1 1 0 1 0 0 0 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M56 1 1 1 1 1 0 1 1 0 0 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_2 M58 0 0 1 1 1 1 1 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 42.86 57.14 85.71 57.14 33.33 90.48 100 76.19 33.33 42.86 0 61.9 85.71 100 100 61.9 76.19 90.48 95.24 100 100 100 100 100 100 5.260293798
Cluster_2
GEN_68 GEN_68 8 48 60 56 52 28 100 36 56 4 0 88 8 100 100 92 56 92 84 100 100 100 100 100 100 6.262254521

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M9 0 1 1 1 0 1 1 1 1 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M12 0 1 0 0 0 1 1 1 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M14 0 1 0 1 0 0 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M16 0 1 0 0 0 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M17 1 1 0 1 0 1 1 0 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M24 0 1 0 1 0 1 1 1 0 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M25 0 0 0 1 1 1 1 0 1 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M26 0 1 1 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M34 0 1 0 1 1 1 1 0 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M35 0 1 0 0 0 0 1 0 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M38 0 1 1 0 0 0 1 0 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M42 0 1 0 0 0 0 1 0 1 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M43 1 1 0 1 0 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M48 1 1 0 1 0 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M50 0 1 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M52 0 1 0 0 0 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M55 1 0 0 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M58 1 1 0 1 0 1 1 0 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M60 0 1 1 1 0 0 1 0 0 1 0 0 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M63 0 1 1 1 0 1 1 0 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 25 90 30 65 10 65 100 25 70 20 0 50 0 100 100 75 90 90 65 100 100 100 100 100 100 5.009803617
Cluster_0
Cluster_1 M0 1 1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M1 0 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M2 0 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M3 0 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M4 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M5 1 0 1 1 0 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M6 1 0 1 0 1 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M7 0 1 1 1 0 1 1 0 0 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M15 1 0 1 1 0 0 1 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M19 1 1 1 0 0 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M20 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M23 0 0 1 1 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M27 1 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M28 1 1 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M29 1 0 1 1 0 0 1 1 0 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M32 0 1 0 0 1 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M33 0 1 0 1 0 1 1 0 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M41 0 1 1 1 0 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M44 0 0 1 0 0 1 1 1 0 1 0 0 0 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M45 1 1 1 1 1 0 1 1 0 0 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M53 0 1 1 1 0 1 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M56 0 0 1 1 0 1 1 0 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M57 0 1 1 0 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 47.83 60.87 82.61 69.57 21.74 86.96 100 60.87 34.78 56.52 0 47.83 86.96 100 100 73.91 73.91 82.61 95.65 100 100 95.65 100 100 100 5.761274159
Cluster_1
Cluster_2 M8 0 0 1 1 1 0 1 0 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M10 1 1 0 1 1 0 1 1 1 0 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M11 1 0 1 1 1 1 1 0 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M13 0 1 1 1 1 0 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M18 1 0 0 1 1 1 1 0 0 0 0 0 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M21 0 0 1 0 1 0 1 0 1 0 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M22 0 0 0 1 0 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M30 0 0 0 1 1 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M31 0 0 1 1 0 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M36 0 1 1 0 1 0 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M37 0 0 1 1 0 0 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M39 0 0 1 1 1 0 1 1 0 0 0 0 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M40 0 0 0 1 1 0 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M46 0 0 1 0 0 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M47 0 0 1 1 1 1 1 1 0 1 0 0 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M49 0 1 1 0 1 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_2 M51 0 0 1 0 1 1 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M54 0 0 1 1 1 0 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M59 0 0 0 0 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M61 1 0 0 1 1 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M62 0 0 0 1 1 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M64 1 0 1 1 1 0 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 22.73 18.18 63.64 72.73 81.82 36.36 100 40.91 54.55 13.64 0 86.36 13.64 100 100 95.45 45.45 81.82 90.91 100 100 100 100 100 100 5.510783978
Cluster_2
GEN_69 GEN_69 47.83 60.87 82.61 69.57 21.74 86.96 100 60.87 34.78 56.52 0 47.83 86.96 100 100 73.91 73.91 82.61 95.65 100 100 95.65 100 100 100 5.761274159

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M9 0 0 1 1 1 0 1 0 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M11 1 0 1 1 1 1 1 0 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M12 0 1 1 1 1 0 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M16 1 0 0 1 1 1 1 0 0 0 0 0 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M19 0 0 1 0 1 0 1 0 1 0 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M25 0 0 0 1 1 0 1 0 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M30 0 1 1 0 1 0 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M31 0 0 1 1 0 0 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M32 0 0 0 1 1 0 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M36 0 0 1 1 0 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M38 0 1 1 0 1 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M40 0 0 1 0 1 1 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M45 0 0 0 0 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M47 1 0 0 1 1 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M48 0 0 0 1 1 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M50 1 0 1 1 1 0 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M52 0 0 1 0 1 0 1 1 1 0 0 0 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M60 0 0 1 0 1 1 1 1 0 0 0 0 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M61 0 0 1 1 1 0 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M62 0 0 1 1 0 1 1 0 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M64 0 0 0 0 1 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 19.05 14.29 66.67 61.9 85.71 42.86 100 42.86 61.9 9.52 0 85.71 19.05 100 100 95.24 42.86 85.71 85.71 100 100 100 100 100 100 5.260293798
Cluster_0
Cluster_1 M8 0 1 1 1 0 1 1 0 0 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M10 0 1 1 1 0 1 1 1 1 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M13 0 1 0 1 0 0 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M14 0 1 0 0 0 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M15 1 1 0 1 0 1 1 0 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M20 0 0 0 1 0 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M21 0 1 0 1 0 1 1 1 0 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M26 0 1 0 0 1 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M27 0 1 0 1 0 1 1 0 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M28 0 1 0 1 1 1 1 0 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M29 0 1 0 0 0 0 1 0 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M34 1 1 0 1 0 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M39 0 1 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M41 0 1 0 0 0 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M44 1 1 0 1 0 1 1 0 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M46 0 1 1 1 0 0 1 0 0 1 0 0 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M49 0 1 1 1 0 1 1 0 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M51 1 1 1 1 0 0 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M53 0 0 0 1 0 0 1 0 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M54 0 0 1 1 0 1 1 0 1 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M55 0 1 0 1 0 0 1 0 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M56 0 1 1 0 0 1 1 0 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M59 1 1 0 1 0 1 1 0 1 0 0 0 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M63 0 1 0 1 0 1 1 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 20.83 87.5 33.33 79.17 8.33 66.67 100 20.83 54.17 29.17 0 58.33 8.33 100 100 66.67 91.67 79.17 75 100 100 100 100 100 100 6.01176434
Cluster_1
Cluster_2 M0 1 1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M1 0 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M2 0 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M3 0 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M4 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M5 1 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M6 0 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M7 1 0 1 1 0 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M17 1 1 1 0 0 1 1 0 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_2 M18 1 0 1 0 0 1 1 1 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M22 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M23 1 1 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M24 1 0 1 1 0 0 1 1 0 1 0 0 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M33 0 1 1 1 0 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M35 1 1 1 1 1 0 1 1 0 0 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M37 0 0 1 1 1 1 1 1 0 1 0 0 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M42 0 1 1 1 0 1 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M43 0 0 1 1 0 1 1 0 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M57 1 0 1 1 0 1 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M58 1 0 1 1 0 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 60 55 85 80 25 90 100 80 50 70 0 45 90 100 100 80 70 80 95 100 100 95 100 100 100 5.009803617
Cluster_2
GEN_70 GEN_70 20.83 87.5 33.33 79.17 8.33 66.67 100 20.83 54.17 29.17 0 58.33 8.33 100 100 66.67 91.67 79.17 75 100 100 100 100 100 100 6.01176434

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M3 0 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M9 0 1 1 1 1 0 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M19 0 0 0 1 1 0 1 0 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M23 0 1 1 0 1 0 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M24 0 0 1 1 0 0 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M25 0 0 0 1 1 0 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M29 0 0 1 1 0 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M30 0 0 1 1 1 1 1 1 0 1 0 0 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M31 0 1 1 0 1 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M33 0 0 1 0 1 1 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M37 0 0 0 0 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M39 1 0 0 1 1 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M40 0 0 0 1 1 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M42 0 0 1 0 1 0 1 1 1 0 0 0 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M50 0 0 1 0 1 1 1 1 0 0 0 0 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M51 0 0 1 1 1 0 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M52 0 0 1 1 0 1 1 0 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M56 0 0 1 1 0 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M63 1 1 1 1 1 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 10.53 26.32 73.68 63.16 78.95 47.37 100 47.37 57.89 15.79 0 84.21 21.05 100 100 100 47.37 84.21 89.47 100 100 100 100 100 100 4.759313436
Cluster_0
Cluster_1 M0 1 1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M1 0 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M2 0 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M4 1 1 1 1 0 1 1 1 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M5 1 0 1 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M6 1 0 1 1 0 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M8 1 0 1 1 1 0 1 0 0 1 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M12 1 0 0 1 1 1 1 0 0 0 0 0 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M13 1 1 1 0 0 1 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M14 1 0 1 0 0 1 1 1 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M16 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M17 1 1 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M18 1 0 1 1 0 0 1 1 0 1 0 0 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M26 0 1 1 1 0 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M28 1 1 1 1 1 0 1 1 0 0 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M35 0 0 1 1 0 1 1 0 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M47 1 0 1 1 0 0 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M48 1 0 1 1 0 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M54 1 1 1 1 1 1 1 1 0 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M59 1 0 1 0 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 80 45 80 80 35 80 100 80 40 50 0 40 90 100 100 80 70 85 80 100 100 95 100 100 100 5.009803617
Cluster_1
Cluster_2 M7 0 1 1 1 0 1 1 0 0 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M10 0 1 0 0 0 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M11 1 1 0 1 0 1 1 0 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M15 0 0 0 1 0 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M20 0 1 0 0 0 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M21 0 1 0 1 1 1 1 0 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M22 0 1 0 0 0 0 1 0 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M27 1 1 0 1 0 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M32 0 1 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M34 0 1 0 0 0 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_2 M36 1 1 0 1 0 1 1 0 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M38 0 1 1 1 0 0 1 0 0 1 0 0 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M41 1 1 1 1 0 0 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M43 0 0 0 1 0 0 1 0 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M44 0 0 1 1 0 1 1 0 1 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M45 0 1 0 1 0 0 1 0 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M46 0 1 1 1 0 1 1 0 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M49 1 1 0 1 0 1 1 0 1 0 0 0 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M53 0 1 0 1 0 1 1 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M55 1 1 0 1 0 0 1 0 1 0 0 0 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M57 0 1 0 1 0 0 1 1 0 1 0 1 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M58 1 1 0 1 1 1 1 0 0 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M60 0 1 1 1 0 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M61 0 1 0 1 0 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M62 0 1 0 1 1 0 1 0 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M64 0 0 0 1 0 1 1 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 26.92 84.62 26.92 84.62 11.54 57.69 100 19.23 61.54 30.77 0 53.85 3.85 100 100 65.38 88.46 80.77 73.08 100 100 100 100 100 100 6.512744702
Cluster_2
GEN_71 GEN_71 26.92 84.62 26.92 84.62 11.54 57.69 100 19.23 61.54 30.77 0 53.85 3.85 100 100 65.38 88.46 80.77 73.08 100 100 100 100 100 100 6.512744702

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M2 0 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M3 0 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M9 1 0 1 1 1 0 1 0 0 1 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M10 0 1 1 1 1 0 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M14 1 0 1 0 1 0 1 1 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M17 1 1 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M23 0 1 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M26 0 0 1 1 1 1 1 1 0 1 0 0 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M29 0 0 1 0 1 1 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M35 0 0 1 0 1 0 1 1 1 0 0 0 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M41 0 0 1 0 1 1 1 1 0 0 0 0 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M42 0 0 1 1 1 0 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M46 0 0 1 1 0 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M48 1 0 1 0 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M52 0 1 1 1 1 0 1 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M55 0 0 0 1 1 1 1 1 0 0 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 25 37.5 81.25 56.25 93.75 62.5 100 87.5 31.25 37.5 0 75 56.25 100 100 93.75 56.25 75 81.25 100 100 100 100 100 100 4.007842893
Cluster_0
Cluster_1 M8 0 1 1 1 0 1 1 0 0 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M11 0 1 0 0 0 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M15 0 0 0 1 0 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M18 0 0 0 1 1 0 1 0 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M19 0 1 0 0 0 1 1 0 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M20 0 1 0 1 1 1 1 0 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M21 0 1 0 0 0 0 1 0 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M22 0 0 0 1 1 0 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M27 0 1 1 0 1 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M28 0 1 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M30 0 1 0 0 0 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M31 0 0 0 0 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M32 1 0 0 1 1 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M33 0 0 0 1 1 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M36 0 0 0 1 0 0 1 0 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M37 0 1 1 1 0 1 1 0 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M43 0 1 1 1 0 0 1 0 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M44 0 1 0 1 0 1 1 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M47 1 1 0 1 1 1 1 0 0 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M49 0 0 1 1 0 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M50 0 1 0 1 1 0 1 0 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M51 1 1 1 1 1 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M54 0 0 1 1 0 1 1 0 0 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M56 1 0 0 1 1 0 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M57 0 1 0 1 0 1 1 0 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M64 0 1 0 1 1 0 1 0 0 0 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 15.38 61.54 30.77 76.92 46.15 46.15 100 7.69 53.85 26.92 0 73.08 3.85 100 100 84.62 84.62 69.23 100 100 100 100 100 100 100 6.512744702
Cluster_1
Cluster_2 M0 1 1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M1 0 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_2 M4 1 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M5 1 1 1 1 0 1 1 1 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M6 1 0 1 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M7 1 0 1 1 0 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M12 1 1 1 1 0 1 1 0 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M13 1 1 1 0 0 1 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M16 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M24 1 1 0 0 0 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M25 1 1 1 1 1 1 1 0 0 0 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M34 1 1 1 1 0 0 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M38 1 0 1 1 0 0 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M39 1 0 1 1 0 1 1 1 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M40 1 1 0 1 0 1 1 0 1 0 0 0 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M45 1 1 1 1 1 1 1 1 0 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M53 1 1 0 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M58 0 0 1 1 0 1 1 1 1 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M59 1 1 1 1 0 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M60 1 0 0 1 0 0 1 1 1 0 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M61 1 1 0 1 1 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M62 1 1 1 1 0 1 1 1 0 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M63 1 0 1 1 0 1 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 91.3 65.22 69.57 86.96 17.39 86.96 100 69.57 69.57 26.09 0 30.43 65.22 100 100 78.26 86.96 95.65 60.87 100 100 95.65 100 100 100 5.761274159
Cluster_2
GEN_72 GEN_72 15.38 61.54 30.77 76.92 46.15 46.15 100 7.69 53.85 26.92 0 73.08 3.85 100 100 84.62 84.62 69.23 100 100 100 100 100 100 100 6.512744702

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M5 1 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M6 1 1 1 1 0 1 1 1 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M7 1 0 1 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M8 1 0 1 1 0 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M11 1 1 1 1 0 1 1 0 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M12 1 0 1 0 1 0 1 1 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M14 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M22 1 1 1 1 1 1 1 0 0 0 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M30 1 1 1 1 0 0 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M34 1 0 1 1 0 0 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M35 1 0 1 1 0 1 1 1 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M39 1 1 1 1 1 1 1 1 0 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M42 1 0 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M52 0 0 1 1 0 1 1 1 1 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M53 1 1 1 1 0 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M54 1 0 0 1 0 0 1 1 1 0 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M56 1 1 1 1 0 1 1 1 0 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M62 1 0 0 1 0 1 1 1 0 0 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M63 1 1 1 1 0 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M64 1 0 1 1 0 1 1 1 0 0 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 95 45 85 90 25 80 100 80 60 15 0 40 75 100 100 70 90 100 60 100 100 100 100 100 100 5.009803617
Cluster_0
Cluster_1 M10 0 1 0 0 0 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M13 0 0 0 1 0 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M16 0 0 0 1 1 0 1 0 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M17 0 1 0 0 0 1 1 0 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M19 0 1 0 0 0 0 1 0 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M20 0 0 0 1 1 0 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M24 0 1 1 0 1 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M27 0 0 0 0 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M28 1 0 0 1 1 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M29 0 0 0 1 1 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M32 0 0 0 1 0 0 1 0 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M43 0 0 1 1 0 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M44 0 1 0 1 1 0 1 0 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M50 1 0 0 1 1 0 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M58 0 1 0 0 0 1 1 0 0 0 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M61 0 0 0 0 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 12.5 37.5 12.5 56.25 56.25 31.25 100 6.25 62.5 18.75 0 93.75 0 100 100 87.5 87.5 81.25 93.75 100 100 100 100 100 100 4.007842893
Cluster_1
Cluster_2 M9 0 1 1 1 1 0 1 1 1 0 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M23 0 0 1 1 1 1 1 1 0 1 0 0 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M25 0 0 1 0 1 1 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_2 M31 0 0 1 0 1 0 1 1 1 0 0 0 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M33 0 1 1 1 1 1 1 1 0 0 0 1 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M36 0 0 1 0 1 1 1 1 0 0 0 0 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M37 0 0 1 1 1 0 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M40 0 0 1 1 0 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M45 1 1 1 1 1 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M46 0 1 1 1 1 0 1 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M48 0 0 1 1 0 1 1 0 0 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M49 0 0 0 1 1 1 1 1 0 0 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M59 0 0 1 0 1 1 1 1 0 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M60 0 0 1 1 1 0 1 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 7.14 28.57 92.86 71.43 85.71 57.14 100 78.57 14.29 7.14 0 64.29 14.29 100 100 92.86 57.14 57.14 71.43 100 100 100 100 100 100 3.506862532
Cluster_2
Cluster_3 M0 1 1 0 0 0 1 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M1 0 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M2 0 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M3 0 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M4 1 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M15 1 1 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M18 0 1 0 1 1 1 1 0 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M21 1 1 0 0 0 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M26 0 1 0 1 0 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M38 0 1 0 1 0 1 1 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M41 1 1 0 1 1 1 1 0 0 1 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M47 1 1 0 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M51 0 1 0 1 0 1 1 0 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M55 1 1 0 1 1 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M57 1 0 0 1 0 1 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 Percentage_3 53.33 93.33 13.33 66.67 46.67 100 100 60 73.33 73.33 0 40 53.33 100 100 100 80 60 86.67 100 100 93.33 100 100 100 3.757352713
Cluster_3
GEN_73 GEN_73 95 45 85 90 25 80 100 80 60 15 0 40 75 100 100 70 90 100 60 100 100 100 100 100 100 5.009803617

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M3 1 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M4 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M6 1 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M7 1 1 1 1 0 1 1 1 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M8 1 0 1 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M9 1 0 1 1 0 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M12 1 1 1 1 0 1 1 0 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M13 1 0 1 0 1 0 1 1 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M15 1 0 0 1 0 0 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M19 1 1 0 0 0 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M28 1 0 1 1 0 0 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M29 1 0 1 1 0 1 1 1 0 0 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M31 1 1 1 1 1 1 1 1 0 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M34 1 0 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M43 0 0 1 1 0 1 1 1 1 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M44 1 0 0 1 0 0 1 1 1 0 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M45 1 1 0 1 1 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M46 1 1 1 1 0 1 1 1 0 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M51 1 1 1 1 0 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M52 1 0 1 1 0 1 1 1 0 0 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M56 1 0 0 1 1 1 1 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M59 1 0 0 1 0 1 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 95.45 45.45 68.18 86.36 31.82 81.82 100 90.91 68.18 22.73 0 36.36 68.18 100 100 72.73 90.91 95.45 59.09 100 100 100 100 100 100 5.510783978
Cluster_0
Cluster_1 M0 1 1 0 0 0 1 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M1 0 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M2 0 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M16 0 1 0 1 1 1 1 0 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M17 0 1 0 1 0 0 1 0 0 0 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M22 0 1 0 1 0 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M24 1 0 0 1 1 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M30 0 1 0 1 0 1 1 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M33 1 1 0 0 1 1 1 0 0 1 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M36 0 1 0 1 1 0 1 0 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M39 1 1 0 0 0 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M41 1 0 0 1 1 0 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_1 M42 0 1 0 1 0 1 1 0 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M53 1 0 0 0 0 1 1 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M54 0 1 0 1 0 1 1 0 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M55 0 0 1 1 0 1 1 0 0 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M61 0 0 1 1 1 1 1 1 0 1 0 0 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M63 0 0 0 1 1 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 33.33 66.67 16.67 72.22 44.44 83.33 100 33.33 55.56 72.22 0 50 27.78 100 100 94.44 72.22 33.33 100 100 100 94.44 100 100 100 4.508823255
Cluster_1
Cluster_2 M5 0 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M10 0 1 1 1 1 0 1 1 1 0 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M11 0 1 0 0 1 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M14 0 0 0 1 0 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M18 0 0 0 1 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M20 0 1 1 0 1 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M21 0 0 1 0 1 1 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M23 0 0 0 0 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M25 0 0 0 1 1 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M26 0 0 1 0 1 0 1 1 1 0 0 0 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M27 0 1 1 1 1 1 1 1 0 0 0 1 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M32 0 0 1 0 0 1 1 0 0 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M35 0 0 1 1 0 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M37 1 1 1 1 1 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M38 0 1 1 1 1 0 1 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M40 0 0 0 1 1 1 1 1 0 0 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M47 0 1 0 0 0 1 1 0 0 0 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M48 0 0 1 0 1 1 1 1 0 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M49 0 0 1 1 1 0 1 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M50 0 0 0 0 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M57 0 0 1 0 1 1 1 1 0 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M58 0 0 1 1 1 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M60 0 1 1 1 0 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M62 0 0 1 1 1 0 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M64 0 0 0 0 1 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 4 32 64 52 80 40 100 48 40 16 0 88 12 100 100 96 72 76 84 100 100 100 100 100 100 6.262254521
Cluster_2
GEN_74 GEN_74 4 32 64 52 80 40 100 48 40 16 0 88 12 100 100 96 72 76 84 100 100 100 100 100 100 6.262254521

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M0 1 1 0 0 0 1 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M1 0 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M2 1 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M3 0 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M5 1 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M6 1 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M8 1 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M9 1 1 1 1 0 1 1 1 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M10 1 0 1 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M11 1 0 1 1 0 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M14 1 0 1 0 1 1 1 1 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M19 1 1 0 0 0 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M28 0 1 0 1 0 1 1 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M38 0 1 0 1 0 1 1 0 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M39 0 0 1 1 0 1 1 1 1 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M40 1 0 0 1 0 0 1 1 1 0 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M41 1 1 0 1 1 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M42 1 1 1 1 0 1 1 1 0 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M47 1 1 1 1 0 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M48 1 0 1 1 0 1 1 1 0 0 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M53 1 0 0 1 0 1 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M60 1 1 1 0 0 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M63 0 0 1 1 0 0 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 73.91 65.22 52.17 82.61 26.09 86.96 100 86.96 86.96 47.83 0 30.43 60.87 100 100 78.26 82.61 86.96 73.91 100 100 95.65 100 100 100 5.761274159
Cluster_0
Cluster_1 M12 0 1 1 1 1 0 1 0 1 0 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M13 0 1 0 0 1 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M15 0 0 0 1 0 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M16 0 1 0 1 1 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M17 0 1 0 1 0 0 1 0 1 0 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M18 0 0 0 1 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_1 M20 0 1 1 0 1 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M21 0 0 0 0 1 1 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M22 0 1 0 1 0 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M23 0 0 0 0 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M25 0 0 0 1 1 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M27 0 1 1 1 1 1 1 1 0 0 0 1 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M32 0 0 1 1 0 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M33 0 1 0 1 1 0 1 0 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M34 1 1 1 1 1 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M43 0 1 0 0 0 1 1 0 0 0 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M46 0 0 0 0 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M50 0 1 0 1 0 1 1 0 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M55 0 0 0 1 1 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M56 0 0 0 0 1 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M57 0 1 0 0 0 1 1 0 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M59 0 1 1 1 1 1 1 0 0 0 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M61 0 0 0 1 1 0 1 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M62 0 0 0 1 0 1 1 0 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 4.17 54.17 25 66.67 66.67 50 100 16.67 58.33 20.83 0 87.5 4.17 100 100 87.5 87.5 79.17 83.33 100 100 100 100 100 100 6.01176434
Cluster_1
Cluster_2 M4 0 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M7 0 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M24 1 0 1 1 1 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M26 0 0 1 0 1 0 1 1 1 0 0 0 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M29 0 0 1 0 0 1 1 0 0 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M30 1 1 0 0 1 1 1 0 0 1 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M31 1 0 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M35 0 1 1 1 1 0 1 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M36 1 0 0 0 0 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M37 0 0 0 1 1 1 1 1 0 0 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M44 0 0 1 0 1 1 1 1 0 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M45 0 0 1 0 1 0 1 1 0 0 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M49 1 0 0 0 0 1 1 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M51 0 0 1 1 0 1 1 0 0 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M52 1 0 0 1 1 1 1 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M54 0 0 1 1 1 1 1 1 0 1 0 0 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M58 1 0 0 1 1 0 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M64 1 0 1 1 1 0 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 44.44 16.67 66.67 44.44 77.78 61.11 100 72.22 33.33 44.44 0 66.67 50 100 100 100 44.44 33.33 94.44 100 100 100 100 100 100 4.508823255
Cluster_2
GEN_75 GEN_75 4.17 54.17 25 66.67 66.67 50 100 16.67 58.33 20.83 0 87.5 4.17 100 100 87.5 87.5 79.17 83.33 100 100 100 100 100 100 6.01176434

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M0 1 1 0 0 0 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M1 0 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M2 0 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M3 1 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M5 0 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M7 0 1 0 1 1 1 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M8 1 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M9 1 1 1 1 0 1 1 1 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M10 1 0 1 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M14 1 0 1 0 1 1 1 1 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M19 1 1 0 0 0 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M25 0 1 1 1 1 1 1 1 0 0 0 1 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M26 0 1 0 1 0 1 1 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M36 0 0 1 1 0 1 1 1 1 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M37 1 0 1 1 1 0 1 1 1 0 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M38 1 1 0 0 1 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M39 1 1 1 1 0 0 1 1 0 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M44 1 1 1 1 0 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M45 1 0 1 1 0 1 1 1 0 0 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M49 1 0 0 1 0 1 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M56 0 0 0 1 1 0 1 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M58 0 0 1 1 0 0 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M61 0 1 0 1 1 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M62 1 1 0 1 0 1 1 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 58.33 62.5 50 83.33 41.67 75 100 100 83.33 37.5 0 25 50 100 100 79.17 87.5 87.5 62.5 100 100 95.83 100 100 100 6.01176434
Cluster_0



Cluster_1 M12 0 1 1 1 1 0 1 0 1 0 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M13 0 1 0 0 1 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M15 0 0 0 1 0 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M16 0 1 0 1 1 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M17 0 1 0 1 0 0 1 0 1 0 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M18 0 0 0 1 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M20 0 1 1 0 1 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M22 0 1 0 1 0 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M23 0 0 0 0 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M24 0 0 0 1 1 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M28 1 1 0 0 1 1 1 0 0 1 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M30 0 0 1 1 0 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M31 0 1 0 1 1 0 1 0 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M35 0 1 0 1 0 1 1 0 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M40 0 1 0 0 0 1 1 0 0 0 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M43 0 0 0 0 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M47 0 1 0 1 0 1 1 0 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M51 0 0 0 1 1 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M52 0 0 0 0 1 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M53 0 1 0 0 0 1 1 0 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M55 1 1 1 0 0 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M57 0 0 0 1 0 1 1 0 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M60 1 1 0 0 0 1 1 0 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 13.04 60.87 17.39 56.52 52.17 56.52 100 4.35 69.57 43.48 0 86.96 8.7 100 100 91.3 82.61 73.91 91.3 100 100 100 100 100 100 5.761274159
Cluster_1
Cluster_2 M4 0 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M6 0 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M11 1 0 1 1 0 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M21 0 0 0 0 1 1 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M27 0 0 1 0 0 1 1 1 0 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M29 1 0 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M32 0 1 1 1 1 0 1 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M33 1 0 0 0 0 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M34 0 0 0 1 1 1 1 1 0 0 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M41 0 0 1 0 1 1 1 1 0 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M42 0 0 1 0 1 0 1 1 0 0 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M46 1 0 0 0 0 1 1 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M48 1 0 0 1 1 1 1 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M50 0 0 1 1 1 1 1 1 0 1 0 0 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M54 1 0 0 1 1 0 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M59 1 0 1 1 1 0 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M63 1 0 0 1 0 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M64 1 0 1 1 1 1 1 0 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 50 11.11 61.11 50 72.22 66.67 100 77.78 22.22 33.33 0 77.78 66.67 100 100 88.89 61.11 38.89 100 100 100 100 100 100 100 4.508823255
Cluster_2
GEN_76 GEN_76 58.33 62.5 50 83.33 41.67 75 100 100 83.33 37.5 0 25 50 100 100 79.17 87.5 87.5 62.5 100 100 95.83 100 100 100 6.01176434

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M0 1 1 0 0 0 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M1 0 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M2 1 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M5 0 0 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M6 0 1 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M7 0 1 0 1 1 1 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M8 1 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M19 0 1 0 1 0 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M22 0 1 1 1 1 1 1 1 0 0 0 1 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M23 0 1 0 1 0 1 1 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M30 0 1 0 1 0 1 1 0 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M31 0 0 1 1 0 1 1 1 1 0 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M32 1 1 0 0 1 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M37 1 1 1 1 0 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M40 0 1 0 1 0 1 1 0 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M49 0 0 1 1 0 0 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M51 0 1 0 1 1 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M52 1 1 0 1 0 1 1 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M57 1 1 1 1 0 1 1 1 0 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M60 1 1 1 0 1 1 1 0 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M63 1 1 1 1 0 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_0 M64 0 1 1 1 1 1 1 1 0 1 0 1 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 40.91 86.36 50 86.36 31.82 90.91 100 81.82 72.73 45.45 0 22.73 50 100 100 86.36 86.36 77.27 68.18 100 100 95.45 100 100 100 5.510783978
Cluster_0
Cluster_1 M3 0 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M11 1 1 1 1 1 0 1 0 1 0 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M12 0 1 0 0 1 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M14 0 0 0 1 0 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M15 0 1 0 1 1 0 1 0 1 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M16 0 0 0 1 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M17 0 1 1 0 1 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M20 0 0 0 0 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M21 0 0 0 1 1 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M26 0 0 1 1 0 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M27 0 1 0 1 1 0 1 0 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M28 0 1 1 1 1 0 1 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M33 0 1 0 0 0 1 1 0 0 0 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M35 0 0 1 0 1 0 1 1 0 0 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M36 1 0 0 0 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M44 0 1 0 0 1 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M45 0 1 0 0 0 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M46 1 0 0 1 1 0 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M47 1 1 1 0 0 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M50 1 1 0 0 0 1 1 0 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M55 0 0 0 0 1 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M56 0 1 1 1 1 1 1 0 1 0 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M59 0 1 1 0 1 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 21.74 60.87 39.13 43.48 73.91 34.78 100 21.74 73.91 34.78 0 100 17.39 100 100 95.65 73.91 78.26 86.96 100 100 100 100 100 100 5.761274159
Cluster_1
Cluster_2 M4 0 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M9 1 0 1 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M10 1 0 1 1 0 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M13 1 0 1 0 1 1 1 1 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M18 0 0 0 0 1 1 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M24 0 0 1 0 0 1 1 1 0 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M25 1 0 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M29 1 0 0 0 0 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M34 0 0 1 0 1 1 1 1 0 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M38 1 0 1 1 0 1 1 1 0 0 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M39 1 0 0 0 0 1 1 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M41 1 0 0 1 1 1 1 0 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M42 1 0 0 1 0 1 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M43 0 0 1 1 1 1 1 1 0 1 0 0 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M48 0 0 0 1 0 1 1 0 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M53 0 0 0 1 0 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M54 1 0 1 1 1 1 1 0 0 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M58 1 0 0 0 0 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M61 1 1 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M62 1 0 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 65 5 50 55 55 95 100 70 30 40 0 70 70 100 100 70 80 65 95 100 100 100 100 100 100 5.009803617
Cluster_2
GEN_77 GEN_77 21.74 60.87 39.13 43.48 73.91 34.78 100 21.74 73.91 34.78 0 100 17.39 100 100 95.65 73.91 78.26 86.96 100 100 100 100 100 100 5.761274159

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M7 0 1 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M10 1 0 1 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M11 1 0 1 1 0 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M14 1 0 1 0 1 1 1 1 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M22 0 1 1 1 1 1 1 1 0 0 0 1 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M26 0 0 1 1 0 1 1 1 1 0 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M28 0 1 1 0 1 1 1 1 0 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M29 0 0 1 0 1 0 1 1 0 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M32 1 0 1 1 0 1 1 1 0 0 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M37 0 0 0 1 0 1 1 0 0 0 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M42 0 0 0 1 0 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M43 1 0 1 1 1 1 1 0 0 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M49 1 1 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M50 1 0 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M52 0 1 1 1 1 1 1 1 0 1 0 1 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M54 1 0 1 1 1 1 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_0 M59 0 0 1 1 0 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M60 1 0 1 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M61 1 0 1 1 1 1 1 0 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M63 0 0 0 0 0 1 1 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M64 1 0 1 0 1 1 1 1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 52.38 23.81 76.19 71.43 66.67 95.24 100 71.43 28.57 28.57 0 61.9 66.67 100 100 57.14 90.48 71.43 80.95 100 100 100 100 100 100 5.260293798
Cluster_0
Cluster_1 M0 1 1 0 0 0 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M1 0 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M2 1 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M3 0 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M4 0 0 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M5 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M6 0 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M8 0 1 0 1 1 1 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M9 1 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M23 0 1 0 1 1 0 1 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M24 0 1 1 1 1 0 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M25 0 1 0 1 0 1 1 0 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M31 1 1 1 1 0 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M38 0 0 1 1 0 0 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M40 0 1 0 1 1 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M41 1 1 0 1 0 1 1 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M45 1 1 1 1 0 1 1 1 0 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M48 1 1 1 0 1 1 1 0 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M51 1 1 1 1 0 0 1 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M53 0 1 1 0 0 0 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M57 0 1 1 1 0 1 1 1 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 42.86 90.48 66.67 80.95 28.57 66.67 100 90.48 85.71 52.38 0 19.05 76.19 100 100 100 80.95 66.67 76.19 100 100 95.24 100 100 100 5.260293798
Cluster_1
Cluster_2 M12 1 1 1 1 1 0 1 0 1 0 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M13 0 1 0 0 1 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M15 0 0 0 1 0 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M16 0 1 0 1 1 0 1 0 1 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M17 0 1 1 0 1 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M18 0 0 0 0 1 1 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M19 0 1 0 1 0 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M20 0 0 0 0 1 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M21 0 0 0 1 1 0 1 0 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M27 0 1 0 0 0 1 1 0 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M30 1 0 0 0 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M33 1 0 0 1 0 1 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M34 0 1 0 0 1 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M35 0 1 0 0 0 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M36 1 1 1 0 0 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M39 1 1 0 0 0 1 1 0 1 1 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M44 0 1 1 1 1 1 1 0 1 0 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M46 1 0 0 0 0 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M47 0 1 1 0 1 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M55 0 0 0 1 0 0 1 0 0 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M56 0 1 0 0 1 0 1 0 1 0 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M58 0 0 0 1 0 0 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M62 0 1 0 0 1 0 1 1 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 26.09 60.87 21.74 39.13 56.52 47.83 100 21.74 69.57 21.74 0 95.65 13.04 100 100 91.3 69.57 91.3 82.61 100 100 100 100 100 100 5.761274159
Cluster_2
GEN_78 GEN_78 26.09 60.87 21.74 39.13 56.52 47.83 100 21.74 69.57 21.74 0 95.65 13.04 100 100 91.3 69.57 91.3 82.61 100 100 100 100 100 100 5.761274159

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M0 1 1 0 0 0 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M1 0 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M2 1 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M4 0 0 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M5 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M6 0 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M7 0 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M8 0 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M9 0 1 0 1 1 1 1 1 0 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M10 1 1 1 1 0 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M14 1 0 1 0 1 1 1 1 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_0 M22 0 1 1 1 1 0 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M23 0 1 0 1 0 1 1 0 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M26 0 1 1 0 1 1 1 1 0 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M29 1 1 1 1 0 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M37 1 1 0 1 0 1 1 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M41 1 1 1 1 0 1 1 1 0 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M44 1 1 1 0 1 1 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M45 1 1 1 1 0 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M46 1 0 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M49 0 1 1 0 0 0 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M50 1 0 1 1 1 1 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M54 1 0 1 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M58 1 0 1 0 1 1 1 1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M59 1 1 1 0 1 1 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 60 72 72 68 48 88 100 92 60 60 0 24 84 100 100 92 80 68 92 100 100 96 100 100 100 6.262254521
Cluster_0
Cluster_1 M3 0 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M12 1 1 1 1 1 0 1 0 1 0 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M13 0 1 0 0 1 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M16 0 1 0 1 1 0 1 0 1 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M19 0 0 0 0 1 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M21 0 1 0 1 1 0 1 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M25 0 1 0 0 0 1 1 0 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M27 0 1 1 0 1 0 1 1 0 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M32 0 1 0 0 1 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M33 0 1 0 0 0 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M34 1 1 1 0 0 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M36 0 1 0 1 1 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M40 0 1 1 1 1 1 1 0 1 0 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M43 0 1 1 0 1 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M47 1 1 1 1 0 0 1 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M52 0 1 0 0 1 0 1 0 1 0 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M56 0 1 0 0 1 0 1 1 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M60 0 1 0 1 1 1 1 0 0 0 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M61 0 1 1 0 0 0 1 0 1 1 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M62 1 0 0 0 1 0 1 1 1 0 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M64 1 1 0 0 0 1 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 23.81 90.48 38.1 33.33 71.43 38.1 100 38.1 80.95 23.81 0 85.71 23.81 100 100 95.24 52.38 76.19 66.67 100 100 100 100 100 100 5.260293798
Cluster_1
Cluster_2 M11 1 0 1 1 0 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M15 0 0 0 1 0 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M17 0 0 0 0 1 1 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M18 0 1 0 1 0 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M20 0 0 1 1 1 1 1 1 0 0 0 1 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M24 0 0 1 1 0 1 1 1 1 0 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M28 1 0 0 0 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M30 1 0 1 1 0 1 1 1 0 0 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M31 1 0 0 1 0 1 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M35 1 0 0 1 0 1 1 0 0 0 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M38 0 0 0 1 0 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M39 1 0 1 1 1 1 1 0 0 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M42 1 0 0 0 0 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M48 0 1 1 1 1 1 1 1 0 1 0 1 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M51 0 0 0 1 0 0 1 0 0 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M53 0 0 1 1 0 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M55 1 0 1 1 1 1 1 0 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M57 0 0 0 0 0 1 1 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M63 0 0 1 1 0 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 42.11 10.53 47.37 78.95 31.58 84.21 100 42.11 36.84 15.79 0 78.95 31.58 100 100 52.63 94.74 89.47 78.95 100 100 100 100 100 100 4.759313436
Cluster_2
GEN_79 GEN_79 60 72 72 68 48 88 100 92 60 60 0 24 84 100 100 92 80 68 92 100 100 96 100 100 100 6.262254521

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M3 0 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M8 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M15 1 1 1 1 1 0 1 0 1 0 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M23 0 1 1 1 1 0 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M27 0 1 1 0 1 1 1 1 0 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M28 0 1 1 0 1 0 1 1 0 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_0 M43 1 1 1 0 1 1 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M45 1 0 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M48 0 1 1 0 0 0 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M55 0 0 0 0 0 1 1 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M56 1 1 1 0 1 1 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M58 1 0 0 0 1 0 1 1 1 0 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M60 1 1 0 0 0 1 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M61 1 1 1 0 1 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 57.14 71.43 71.43 14.29 78.57 50 100 78.57 57.14 35.71 0 64.29 64.29 100 100 100 57.14 42.86 92.86 100 100 100 100 100 100 3.506862532
Cluster_0
Cluster_1 M9 0 0 0 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M14 1 0 1 1 0 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M21 0 1 0 1 0 1 1 0 0 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M25 0 0 1 1 0 1 1 1 1 0 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M31 1 0 1 1 0 1 1 1 0 0 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M34 1 0 0 1 0 1 1 0 0 0 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M37 0 0 0 1 0 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M38 1 0 1 1 1 1 1 0 0 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M47 0 1 1 1 1 1 1 1 0 1 0 1 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M50 0 0 0 1 0 0 1 0 0 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M51 0 0 1 1 0 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M53 1 0 1 1 1 1 1 0 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M62 1 1 1 1 0 1 1 0 1 0 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 46.15 23.08 61.54 100 23.08 84.62 100 30.77 38.46 30.77 0 69.23 53.85 100 100 30.77 92.31 92.31 61.54 100 100 100 100 100 100 3.256372351
Cluster_1
Cluster_2 M16 0 1 0 0 0 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M18 0 0 0 1 0 0 1 0 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M19 0 1 0 1 1 0 1 0 1 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M20 0 0 0 0 1 1 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M22 0 0 0 0 1 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M26 0 1 0 0 0 1 1 0 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M29 1 0 0 0 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M32 0 1 0 0 1 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M33 0 1 0 0 0 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M35 0 1 0 1 1 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M39 0 1 1 1 1 1 1 0 1 0 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M41 1 0 0 0 0 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M42 0 1 1 0 1 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M54 0 1 0 0 1 0 1 1 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M57 0 1 0 1 1 1 1 0 0 0 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M59 0 0 1 1 0 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M64 0 1 0 1 1 1 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 11.76 64.71 17.65 41.18 64.71 58.82 100 23.53 64.71 11.76 0 88.24 17.65 100 100 94.12 76.47 88.24 82.35 100 100 100 100 100 100 4.258333074
Cluster_2
Cluster_3 M0 1 1 0 0 0 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M1 0 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M2 1 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M4 0 0 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M5 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M6 0 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M7 0 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M10 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M11 0 0 1 1 1 1 1 0 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M12 0 1 0 1 1 1 1 1 0 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M13 1 1 1 1 0 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M17 1 0 1 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M24 0 1 0 1 0 1 1 0 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M30 1 1 1 1 0 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M36 1 1 0 1 0 1 1 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M40 1 1 1 1 0 1 1 1 0 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M44 1 1 1 1 0 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M46 1 1 1 1 0 0 1 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M49 1 0 1 1 1 1 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M52 1 0 0 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M63 0 0 1 1 0 1 1 0 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 Percentage_3 61.9 71.43 66.67 95.24 28.57 90.48 100 85.71 76.19 66.67 0 28.57 85.71 100 100 95.24 85.71 80.95 80.95 100 100 95.24 100 100 100 5.260293798
Cluster_3
GEN_80 GEN_80 61.9 71.43 66.67 95.24 28.57 90.48 100 85.71 76.19 66.67 0 28.57 85.71 100 100 95.24 85.71 80.95 80.95 100 100 95.24 100 100 100 5.260293798



ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M0 1 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M1 0 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M3 0 0 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M4 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M5 0 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M7 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M8 0 1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M9 0 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M11 0 0 1 1 1 1 1 0 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M12 0 1 0 1 1 1 1 1 0 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M13 1 1 1 1 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M16 1 0 1 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M21 0 1 1 1 1 0 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M22 0 1 0 1 0 1 1 0 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M28 1 1 1 1 0 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M33 1 1 0 1 0 1 1 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M38 1 1 1 0 1 1 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M40 1 1 1 1 0 0 1 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M41 0 1 1 0 0 0 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M42 1 0 1 1 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M45 1 0 0 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M54 1 1 1 1 0 1 1 0 1 0 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M55 0 0 1 1 0 1 1 0 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M57 1 1 1 1 1 0 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 54.17 75 70.83 91.67 33.33 75 100 79.17 83.33 58.33 0 20.83 91.67 100 100 95.83 75 79.17 83.33 100 100 95.83 100 100 100 6.01176434
Cluster_0
Cluster_1 M2 0 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M6 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M10 0 0 0 0 0 0 1 1 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M15 0 1 0 0 0 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M18 0 1 0 1 1 0 1 0 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M25 0 1 1 0 1 1 1 1 0 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M26 0 1 1 0 1 0 1 1 0 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M30 0 1 0 0 1 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M31 0 1 0 0 0 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M39 1 0 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M47 0 1 0 0 1 0 1 1 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M50 1 0 0 0 1 0 1 1 1 0 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M51 0 0 1 0 0 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M52 1 1 0 0 0 1 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M53 1 1 1 0 1 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M58 1 1 0 0 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M59 0 1 0 0 0 1 1 0 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M60 1 0 1 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M61 0 1 0 1 1 0 1 1 1 0 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M63 0 0 0 0 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M64 0 1 0 0 0 0 1 1 1 0 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 33.33 66.67 33.33 9.52 61.9 33.33 100 61.9 80.95 38.1 0 90.48 47.62 100 100 85.71 76.19 52.38 100 100 100 100 100 100 100 5.260293798
Cluster_1
Cluster_2 M14 1 0 1 1 0 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M17 0 0 0 1 0 0 1 0 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M19 0 0 0 0 1 1 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M20 0 1 0 1 0 1 1 0 0 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M23 0 0 1 1 0 1 1 1 1 0 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M24 0 1 0 0 0 1 1 0 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M27 1 0 0 0 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M29 1 0 1 1 0 1 1 1 0 0 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M32 0 1 0 1 1 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M34 0 0 0 1 0 1 1 0 1 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M35 1 0 1 1 1 1 1 0 0 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M36 0 1 1 1 1 1 1 0 1 0 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M37 0 0 1 0 1 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M43 0 0 0 1 0 1 1 0 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M44 0 0 1 1 0 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M46 1 0 1 1 1 1 1 0 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M48 1 1 1 0 1 1 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M49 0 1 0 1 1 1 1 0 0 0 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M56 0 1 0 1 1 1 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_2 M62 0 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 30 35 45 70 55 95 100 30 35 10 0 70 30 100 100 70 85 90 65 100 100 100 100 100 100 5.009803617
Cluster_2
GEN_81 GEN_81 54.17 75 70.83 91.67 33.33 75 100 79.17 83.33 58.33 0 20.83 91.67 100 100 95.83 75 79.17 83.33 100 100 95.83 100 100 100 6.01176434

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M2 0 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M5 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M9 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M15 0 1 0 0 0 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M17 0 1 0 1 1 0 1 0 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M18 0 0 0 0 1 1 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M23 0 1 1 0 1 0 1 1 0 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M24 1 0 0 0 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M27 0 1 0 0 1 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M28 0 1 0 0 0 1 1 0 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M33 0 0 1 0 1 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M35 1 0 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M43 0 1 0 0 1 0 1 1 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M46 1 0 0 0 1 0 1 1 1 0 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M47 1 1 0 0 0 1 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M48 1 1 1 0 1 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M53 1 1 0 0 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M54 0 1 0 0 0 1 1 0 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M55 1 0 1 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M56 0 1 0 1 1 0 1 1 1 0 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M57 0 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M58 0 0 0 0 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M59 0 1 0 0 0 0 1 1 1 0 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M62 0 0 0 0 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M63 0 0 1 0 1 1 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 36 56 32 8 76 48 100 56 76 44 0 100 44 100 100 92 76 64 100 100 100 100 100 100 100 6.262254521
Cluster_0
Cluster_1 M13 1 1 1 1 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M14 1 0 1 1 0 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M16 1 0 1 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M19 0 1 0 1 0 1 1 0 0 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M20 0 1 1 1 1 0 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M22 0 1 1 1 1 1 1 1 0 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M26 1 0 1 1 0 1 1 1 0 0 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M29 0 1 0 1 1 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M31 0 0 0 1 0 1 1 0 1 0 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M32 0 1 1 1 1 1 1 0 1 0 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M36 1 1 1 1 0 0 1 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M38 1 0 1 1 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M39 0 0 0 1 0 1 1 0 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M40 0 0 1 1 0 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M41 1 0 0 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M42 1 0 1 1 1 1 1 0 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M44 1 1 1 0 1 1 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M45 0 1 0 1 1 1 1 0 0 0 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M51 0 1 0 1 1 1 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M52 1 1 1 1 1 0 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M61 0 0 0 1 0 0 1 1 1 0 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 47.62 52.38 61.9 95.24 57.14 80.95 100 61.9 42.86 4.76 0 33.33 47.62 100 100 76.19 85.71 90.48 57.14 100 100 100 100 100 100 5.260293798
Cluster_1
Cluster_2 M0 1 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M1 0 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M3 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M4 0 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M6 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M7 0 1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M8 0 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M10 0 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M11 0 0 1 1 0 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M12 0 0 1 1 1 1 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M21 0 1 0 1 0 1 1 0 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M25 1 1 1 1 0 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M30 1 1 0 1 0 1 1 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_2 M34 1 1 1 0 1 1 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M37 1 1 1 0 0 0 1 0 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M49 1 1 1 1 0 1 1 0 1 0 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M50 0 0 1 1 0 1 1 0 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M60 0 1 1 0 0 1 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M64 0 0 1 1 0 0 1 0 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 42.11 78.95 73.68 84.21 15.79 78.95 100 57.89 94.74 78.95 0 31.58 100 100 100 89.47 68.42 73.68 84.21 100 100 94.74 100 100 100 4.759313436
Cluster_2
GEN_82 GEN_82 36 56 32 8 76 48 100 56 76 44 0 100 44 100 100 92 76 64 100 100 100 100 100 100 100 6.262254521

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M19 0 1 0 1 0 1 1 0 0 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M27 0 1 0 1 1 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M28 0 0 0 1 0 1 1 0 1 0 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M29 0 1 1 1 1 1 1 0 1 0 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M34 0 0 0 1 0 1 1 0 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M37 1 0 1 1 1 1 1 0 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M39 0 1 0 1 1 1 1 0 0 0 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M40 1 1 0 0 0 1 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M44 0 1 0 1 1 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M57 0 1 0 0 0 1 1 1 0 0 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 20 70 20 80 50 100 100 30 50 0 0 60 10 100 100 70 70 100 40 100 100 100 100 100 100 2.504901808
Cluster_0
Cluster_1 M0 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M3 0 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M4 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M7 0 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M8 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M9 0 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M10 0 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M12 0 1 1 0 0 0 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M17 0 0 0 1 1 0 1 0 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M21 0 1 1 0 1 0 1 1 0 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M41 1 1 1 0 0 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M46 0 1 0 0 0 1 1 0 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M51 0 1 1 0 0 1 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M55 1 0 1 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M60 1 1 1 0 1 1 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M61 1 0 0 0 1 1 1 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M63 1 1 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 47.06 70.59 70.59 29.41 64.71 58.82 100 70.59 82.35 82.35 0 94.12 94.12 100 100 100 76.47 47.06 100 100 100 94.12 100 100 100 4.258333074
Cluster_1
Cluster_2 M14 1 1 1 1 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M16 1 0 1 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M23 1 1 1 1 0 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M24 1 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M32 1 1 1 1 0 0 1 1 1 0 0 0 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M33 1 1 1 0 0 0 1 0 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M35 0 0 1 1 0 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M36 1 0 0 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M42 1 1 1 1 0 1 1 0 1 0 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M45 1 1 1 1 1 0 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M56 1 1 1 1 1 0 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M62 1 1 1 0 1 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 91.67 66.67 91.67 83.33 41.67 58.33 100 75 66.67 0 0 16.67 83.33 100 100 75 75 100 75 100 100 100 100 100 100 3.00588217
Cluster_2
Cluster_3 M15 0 1 0 0 0 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M18 0 0 0 0 1 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M22 1 0 0 0 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M25 0 1 0 0 1 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M26 0 1 0 0 0 1 1 0 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M30 0 0 1 0 1 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M38 0 1 0 0 1 0 1 1 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M47 0 1 0 1 1 0 1 1 1 0 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M48 0 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M49 0 0 0 0 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M50 0 1 0 0 0 0 1 1 1 0 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M52 0 0 0 0 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M53 0 0 1 0 1 1 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_3 M64 0 1 0 0 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 Percentage_3 7.14 50 14.29 7.14 78.57 57.14 100 35.71 71.43 28.57 0 100 28.57 100 100 85.71 78.57 85.71 100 100 100 100 100 100 100 3.506862532
Cluster_3
Cluster_4 M1 0 1 1 0 0 1 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M2 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M5 0 1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M6 0 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M11 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M13 0 0 1 1 1 1 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M20 0 1 0 1 0 1 1 0 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M31 1 1 1 0 1 1 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M43 0 0 1 1 0 1 1 0 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M54 0 0 1 1 0 0 1 0 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M58 0 0 1 1 0 1 1 0 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M59 0 0 1 1 0 0 1 0 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 Percentage_4 25 58.33 75 83.33 16.67 75 100 41.67 100 100 0 0 100 100 100 83.33 66.67 83.33 91.67 100 100 100 100 100 100 3.00588217
Cluster_4
GEN_83 GEN_83 47.06 70.59 70.59 29.41 64.71 58.82 100 70.59 82.35 82.35 0 94.12 94.12 100 100 100 76.47 47.06 100 100 100 94.12 100 100 100 4.258333074

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M11 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M18 1 0 0 0 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M21 0 1 0 0 1 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M22 0 1 0 0 0 1 1 0 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M24 0 1 1 1 1 1 1 0 1 0 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M27 0 0 0 1 0 1 1 0 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M31 0 1 0 0 1 0 1 1 0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M32 0 1 0 1 1 1 1 0 0 0 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M33 1 1 0 0 0 1 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M36 0 1 0 1 1 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M39 0 1 0 1 1 0 1 1 1 0 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M40 0 0 0 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M41 0 0 0 0 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M42 0 0 0 0 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M43 0 0 1 0 1 1 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M47 0 1 0 0 0 1 1 1 0 0 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M53 0 1 0 0 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M58 0 1 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M60 0 0 1 0 1 0 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M62 0 1 0 0 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 10 60 15 30 75 75 100 40 65 25 0 90 35 100 100 80 70 95 90 100 100 100 100 100 100 5.009803617
Cluster_0
Cluster_1 M1 0 1 1 0 0 1 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M2 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M3 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M6 0 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M8 0 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M9 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M13 1 1 1 1 0 1 1 1 0 0 0 0 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M15 1 0 1 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M17 0 1 1 0 1 0 1 1 0 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M19 1 1 1 1 0 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M20 1 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M25 1 1 1 1 0 0 1 1 1 0 0 0 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M29 1 0 0 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M30 1 0 1 1 1 1 1 0 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M34 1 1 1 1 0 1 1 0 1 0 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M37 1 1 1 1 1 0 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M45 1 0 1 0 1 0 1 1 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M46 1 1 1 1 1 0 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M50 1 1 1 0 1 1 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M51 1 1 1 0 1 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M52 1 1 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M56 1 1 1 0 0 0 1 1 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M57 1 1 1 1 0 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M63 1 1 0 1 0 1 1 0 1 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 83.33 75 91.67 66.67 54.17 70.83 100 79.17 75 33.33 0 41.67 87.5 100 100 83.33 62.5 75 75 100 100 100 100 100 100 6.01176434
Cluster_1
Cluster_2 M0 0 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_2 M4 0 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M5 0 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M7 0 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M10 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M12 0 0 1 1 1 1 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M14 0 1 0 0 0 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M16 0 1 0 1 0 1 1 0 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M23 0 1 0 1 1 0 1 1 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M26 1 1 1 0 0 0 1 0 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M28 0 0 1 1 0 0 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M35 0 0 1 1 0 0 1 0 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M38 0 1 0 0 0 1 1 0 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M44 0 0 1 1 0 0 1 0 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M48 0 0 1 1 0 1 1 0 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M49 0 0 1 1 0 0 1 0 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M54 1 1 0 0 0 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M55 0 1 1 0 0 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M59 0 0 1 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M61 1 0 0 1 0 1 1 0 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M64 0 0 1 1 0 0 1 0 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 19.05 52.38 52.38 61.9 19.05 28.57 100 28.57 95.24 90.48 0 38.1 76.19 100 100 85.71 95.24 80.95 95.24 100 100 95.24 100 100 100 5.260293798
Cluster_2
GEN_84 GEN_84 83.33 75 91.67 66.67 54.17 70.83 100 79.17 75 33.33 0 41.67 87.5 100 100 83.33 62.5 75 75 100 100 100 100 100 100 6.01176434

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M0 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M1 0 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M3 0 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M4 0 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M5 0 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M7 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M8 0 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M9 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M10 0 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M11 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M13 1 1 1 1 0 1 1 1 1 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M14 0 0 1 1 1 1 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M18 0 1 0 1 0 1 1 0 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M29 1 1 1 1 1 0 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M30 0 1 0 1 1 0 1 1 1 0 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M33 0 0 1 0 1 1 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M35 1 1 1 1 1 0 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M40 1 1 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M56 1 1 0 1 1 1 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M57 0 1 1 1 0 0 1 1 0 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M58 0 0 1 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M61 0 1 1 1 1 1 1 0 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M62 0 1 0 0 1 0 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M63 1 1 1 1 1 1 1 1 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 37.5 70.83 70.83 75 87.5 66.67 100 87.5 66.67 83.33 0 54.17 79.17 100 100 95.83 62.5 62.5 91.67 100 100 100 100 100 100 6.01176434
Cluster_0
Cluster_1 M2 0 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M12 0 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M15 1 1 1 1 0 1 1 1 0 0 0 0 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M17 1 0 1 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M20 1 1 1 1 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M21 1 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M24 1 1 1 1 0 0 1 1 1 0 0 0 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M25 1 1 1 0 0 0 1 0 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M26 0 0 1 1 0 0 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M34 1 0 1 0 1 0 1 1 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M36 0 1 0 0 0 1 1 1 0 0 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M37 0 0 1 1 0 1 1 0 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M39 1 1 1 0 1 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M44 1 1 1 0 0 0 1 1 1 0 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M45 1 1 1 1 0 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M49 1 0 0 1 0 1 1 0 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M51 0 0 1 1 0 0 1 0 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M54 0 1 1 1 0 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_1 M55 1 0 1 1 0 0 1 0 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M59 1 0 1 0 0 1 1 0 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M64 1 0 0 1 0 0 1 0 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 66.67 52.38 80.95 71.43 14.29 47.62 100 57.14 76.19 28.57 0 9.52 80.95 100 100 66.67 100 95.24 71.43 100 100 100 100 100 100 5.260293798
Cluster_1
Cluster_2 M6 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M16 0 0 0 0 0 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M19 1 0 0 0 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M22 0 0 0 1 1 0 1 1 1 1 0 0 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M23 0 1 1 1 1 1 1 0 1 0 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M27 0 1 0 1 1 1 1 0 0 0 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M28 1 1 0 0 0 1 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M31 0 0 0 0 1 0 1 0 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M32 0 0 0 0 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M38 1 1 1 0 1 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M41 0 1 0 0 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M42 1 1 1 0 0 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M43 0 1 1 0 0 0 1 0 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M46 0 1 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M47 0 0 1 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M48 0 0 1 0 1 0 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M50 0 1 0 0 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M52 0 1 0 1 0 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M53 0 1 0 0 1 1 1 0 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M60 0 1 0 0 0 0 1 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 25 65 30 20 55 50 100 30 90 50 0 90 35 100 100 95 60 95 85 100 100 100 100 100 100 5.009803617
Cluster_2
GEN_85 GEN_85 37.5 70.83 70.83 75 87.5 66.67 100 87.5 66.67 83.33 0 54.17 79.17 100 100 95.83 62.5 62.5 91.67 100 100 100 100 100 100 6.01176434

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M15 1 1 1 1 0 1 1 1 1 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M17 1 1 1 1 0 1 1 1 0 0 0 0 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M19 1 0 1 1 1 1 1 1 1 0 0 0 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M22 0 1 1 1 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M28 1 1 1 1 1 0 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M33 1 1 1 1 1 0 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M51 0 1 1 1 0 0 1 1 0 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 71.43 85.71 100 100 42.86 57.14 100 100 28.57 28.57 0 0 71.43 100 100 71.43 42.86 71.43 100 100 100 100 100 100 100 1.753431266
Cluster_0
Cluster_1 M2 0 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M6 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M12 0 0 0 1 1 0 1 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M13 0 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M20 0 1 0 1 0 1 1 0 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M26 0 1 0 1 1 1 1 0 0 0 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M29 0 1 0 1 1 0 1 1 1 0 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M36 0 1 0 0 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M41 0 1 0 0 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M46 0 1 0 1 0 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M47 0 1 0 0 1 1 1 0 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M54 0 1 0 1 1 1 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 0 83.33 0 75 83.33 83.33 100 50 66.67 50 0 66.67 75 100 100 91.67 66.67 58.33 83.33 100 100 100 100 100 100 3.00588217
Cluster_1
Cluster_2 M25 0 0 1 1 0 0 1 0 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M37 1 1 1 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M42 0 0 1 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M43 0 0 1 0 1 0 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M45 0 0 1 1 0 0 1 0 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M49 1 0 1 1 0 0 1 0 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M53 1 0 1 0 0 1 1 0 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M57 1 0 0 1 0 0 1 0 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M59 1 0 1 1 0 0 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M60 1 1 1 0 0 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 60 20 90 50 10 10 100 0 90 60 0 40 90 100 100 90 100 100 80 100 100 100 100 100 100 2.504901808
Cluster_2
Cluster_3 M0 0 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M24 1 1 1 1 0 0 1 1 1 0 0 0 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M32 1 0 1 0 1 0 1 1 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M39 1 1 1 0 0 0 1 1 1 0 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_3 M40 1 1 1 1 0 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M64 1 0 1 0 1 0 1 1 1 0 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 Percentage_3 83.33 66.67 100 50 33.33 16.67 100 83.33 83.33 16.67 0 16.67 83.33 100 100 33.33 100 100 33.33 100 100 83.33 100 100 100 1.502941085
Cluster_3
Cluster_4 M1 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M4 0 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M8 0 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M14 1 1 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M27 1 1 0 0 0 1 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M34 0 1 0 0 0 1 1 1 0 0 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M35 1 1 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M50 1 1 0 1 1 1 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M56 1 1 1 1 1 1 1 1 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M62 0 1 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M63 1 0 1 0 1 1 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 Percentage_4 63.64 81.82 72.73 36.36 81.82 100 100 100 45.45 72.73 0 90.91 63.64 100 100 90.91 54.55 63.64 90.91 100 100 100 100 100 100 2.755391989
Cluster_4
Cluster_5 M10 0 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M16 0 0 1 1 1 1 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M18 0 0 0 0 0 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M21 1 0 0 0 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M23 0 0 0 1 1 0 1 1 1 1 0 0 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M30 0 0 0 0 1 0 1 0 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M31 0 0 0 0 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M38 0 1 1 0 0 0 1 0 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M44 1 0 0 1 1 1 1 0 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M58 0 0 1 0 1 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M61 0 1 1 0 1 0 1 0 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 Percentage_5 18.18 18.18 36.36 36.36 81.82 36.36 100 18.18 100 72.73 0 72.73 27.27 100 100 100 45.45 100 90.91 100 100 100 100 100 100 2.755391989
Cluster_5
Cluster_6 M3 0 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M5 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M7 0 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M9 1 1 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M11 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M48 0 1 1 1 0 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M52 0 0 1 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M55 0 1 0 0 1 0 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 Percentage_6 37.5 75 50 62.5 50 37.5 100 100 75 87.5 0 37.5 100 100 100 100 100 100 100 100 100 100 100 100 100 2.003921447
Cluster_6
GEN_86 GEN_86 0 83.33 0 75 83.33 83.33 100 50 66.67 50 0 66.67 75 100 100 91.67 66.67 58.33 83.33 100 100 100 100 100 100 3.00588217

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M13 1 1 0 0 0 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M21 0 0 1 1 0 0 1 0 0 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M24 0 0 0 0 1 0 1 0 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M25 0 0 0 0 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M29 1 1 1 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M30 0 1 1 0 0 0 1 0 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M34 0 0 1 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M35 0 0 1 0 1 0 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M37 0 0 1 1 0 0 1 0 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M40 1 0 1 1 0 0 1 0 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M47 0 0 1 0 1 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M48 1 0 1 1 0 0 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M49 1 1 1 0 0 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M50 0 1 1 0 1 0 1 0 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M54 0 1 1 0 0 0 1 0 1 0 0 0 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M56 0 1 1 1 1 0 1 0 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M59 0 0 1 0 1 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M61 0 1 0 1 0 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M63 0 1 0 0 0 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M64 0 0 0 0 1 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 25 45 70 30 40 10 100 5 80 70 0 70 60 100 100 85 85 95 100 100 100 100 100 100 100 5.009803617
Cluster_0
Cluster_1 M0 0 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M3 0 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M6 1 1 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M8 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_1 M10 0 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M11 1 1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M12 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M16 1 1 1 1 0 1 1 1 1 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M18 1 0 1 1 1 1 1 1 1 0 0 0 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M19 0 1 1 1 0 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M22 1 1 0 0 0 1 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M23 1 1 1 1 1 0 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M27 0 1 0 0 0 1 1 1 0 0 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M31 1 1 1 0 0 0 1 1 1 0 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M32 1 1 1 1 0 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M38 0 1 0 1 0 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M39 0 1 0 0 1 1 1 0 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M43 1 0 1 0 0 1 1 0 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M46 1 0 0 1 0 0 1 0 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M57 1 1 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M60 1 1 1 1 0 1 1 1 1 0 0 0 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M62 1 1 0 1 0 1 1 1 1 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 68.18 86.36 50 63.64 18.18 72.73 100 77.27 81.82 40.91 0 22.73 72.73 100 100 77.27 77.27 90.91 77.27 100 100 95.45 100 100 100 5.510783978
Cluster_1
Cluster_2 M1 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M2 0 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M4 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M5 0 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M7 0 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M9 0 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M14 0 0 0 1 1 0 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M15 1 1 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M17 0 0 1 1 1 1 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M20 0 0 0 1 1 0 1 1 1 1 0 0 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M26 1 0 1 0 1 0 1 1 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M28 1 1 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M33 0 1 0 0 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M36 1 0 0 1 1 1 1 0 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M41 1 1 0 1 1 1 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M42 0 0 1 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M44 0 1 0 1 1 1 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M45 0 1 0 0 1 0 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M51 1 0 1 0 1 1 1 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M52 0 0 0 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M53 0 0 0 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M55 1 0 0 1 1 1 1 1 1 1 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M58 0 1 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 34.78 39.13 39.13 65.22 100 60.87 100 82.61 47.83 91.3 0 65.22 82.61 100 100 95.65 69.57 82.61 78.26 100 100 100 100 100 100 5.761274159
Cluster_2
GEN_87 GEN_87 34.78 39.13 39.13 65.22 100 60.87 100 82.61 47.83 91.3 0 65.22 82.61 100 100 95.65 69.57 82.61 78.26 100 100 100 100 100 100 5.761274159

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M2 0 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M4 0 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M8 0 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M12 0 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M22 0 1 1 1 0 0 1 0 0 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M27 0 0 1 0 1 0 1 1 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M30 1 1 1 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M32 1 1 1 0 0 0 1 1 1 0 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M33 1 1 1 1 0 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M34 0 0 1 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M35 0 0 1 0 1 0 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M37 0 0 1 1 0 0 1 0 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M40 1 0 1 1 0 0 1 0 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M43 1 0 1 0 0 1 1 0 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M46 1 0 0 1 0 0 1 0 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M47 1 0 1 1 0 0 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M53 0 1 1 1 1 0 1 0 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M62 0 1 1 1 0 1 1 0 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M63 1 1 1 1 0 0 1 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M64 1 1 1 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 45 50 80 70 25 15 100 35 85 65 0 30 100 100 100 85 95 95 75 100 100 100 100 100 100 5.009803617



Cluster_0
Cluster_1 M3 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M15 0 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M18 0 0 0 1 1 1 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M21 0 0 0 1 1 0 1 1 1 1 0 0 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M25 0 0 0 0 1 0 1 0 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M26 0 0 0 0 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M31 0 1 1 0 0 0 1 0 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M36 1 0 0 1 1 1 1 0 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M38 0 1 0 1 0 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M39 0 1 0 0 1 1 1 0 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M42 0 0 1 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M44 0 1 0 1 1 1 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M45 0 1 0 0 1 0 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M48 0 1 1 0 1 0 1 0 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M50 0 0 0 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M51 0 0 0 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M52 1 0 0 1 1 1 1 0 1 1 0 0 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M56 0 0 1 0 1 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M58 0 1 0 0 0 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M59 0 0 0 0 1 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M60 0 0 0 0 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 9.52 33.33 19.05 52.38 80.95 47.62 100 33.33 71.43 76.19 0 66.67 52.38 100 100 100 57.14 100 85.71 100 100 100 100 100 100 5.260293798
Cluster_1
Cluster_2 M0 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M1 0 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M5 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M6 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M7 0 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M9 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M10 1 1 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M11 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M13 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M14 1 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M16 1 1 0 0 0 0 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M17 1 1 1 1 0 1 1 1 1 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M19 1 0 1 1 1 1 1 1 1 0 0 0 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M20 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M23 1 1 0 0 0 1 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M24 1 1 1 1 1 0 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M28 0 1 0 0 0 1 1 1 0 0 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M29 1 1 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M41 1 1 0 1 1 1 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M49 1 0 1 0 1 1 1 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M54 1 1 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M55 0 1 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M57 1 1 1 1 0 1 1 1 1 0 0 0 0 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M61 1 1 0 0 1 0 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 79.17 87.5 45.83 37.5 62.5 87.5 100 100 70.83 62.5 0 50 75 100 100 83.33 70.83 83.33 83.33 100 100 100 100 100 100 6.01176434
Cluster_2
GEN_88 GEN_88 79.17 87.5 45.83 37.5 62.5 87.5 100 100 70.83 62.5 0 50 75 100 100 83.33 70.83 83.33 83.33 100 100 100 100 100 100 6.01176434

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M0 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M6 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M8 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M15 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M18 1 1 0 0 0 0 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M23 1 1 0 0 0 1 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M28 1 1 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M29 1 1 1 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M37 1 1 0 1 1 1 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M42 1 0 1 0 1 1 1 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M47 1 1 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M48 0 1 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M49 0 1 0 0 0 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M52 1 1 0 0 1 0 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M56 0 1 0 0 1 1 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M59 0 1 0 0 0 0 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_0 Percentage_0 75 87.5 43.75 6.25 43.75 68.75 100 87.5 50 75 0 87.5 81.25 100 100 87.5 75 87.5 93.75 100 100 100 100 100 100 4.007842893
Cluster_0
Cluster_1 M3 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M12 0 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M13 0 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M24 0 0 0 0 1 0 1 0 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M25 0 0 0 1 1 0 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M26 0 0 1 0 1 0 1 1 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M33 0 0 1 0 1 0 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M41 0 1 1 0 1 0 1 0 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M43 0 0 0 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M44 0 0 0 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M50 0 0 0 0 0 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M51 0 0 0 0 0 0 1 0 1 0 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M62 0 0 1 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M63 0 0 0 1 1 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M64 0 0 0 0 0 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 0 6.67 33.33 40 80 6.67 100 40 66.67 66.67 0 100 73.33 100 100 93.33 73.33 93.33 86.67 100 100 100 100 100 100 3.757352713
Cluster_1
Cluster_2 M2 0 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M4 0 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M7 0 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M20 0 0 0 1 1 1 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M22 0 1 1 1 0 0 1 0 0 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M31 1 0 1 1 0 1 1 0 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M32 0 0 1 0 0 0 1 0 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M34 1 0 0 1 1 1 1 0 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M35 0 0 1 1 0 0 1 0 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M36 1 0 1 1 0 0 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M38 1 0 1 0 0 1 1 0 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M39 1 0 0 1 0 0 1 0 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M40 1 0 1 1 0 0 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M45 1 0 0 1 1 1 1 0 1 1 0 0 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M46 0 1 1 1 1 0 1 0 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M53 0 1 1 1 0 1 1 0 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M55 1 1 1 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M58 0 1 1 1 0 0 1 0 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M60 0 0 1 1 1 0 1 0 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 42.11 36.84 68.42 89.47 36.84 31.58 100 15.79 94.74 78.95 0 10.53 84.21 100 100 94.74 84.21 89.47 78.95 100 100 100 100 100 100 4.759313436
Cluster_2
Cluster_3 M1 0 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M5 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M9 1 1 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M10 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M11 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M14 1 1 0 0 0 1 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M16 1 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M17 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M19 1 1 1 1 0 1 1 1 1 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M21 1 0 1 1 1 1 1 1 1 0 0 0 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M27 1 1 0 0 0 1 1 1 0 0 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M30 1 1 1 0 0 0 1 1 1 0 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M54 1 1 1 1 0 0 1 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M57 1 0 0 1 0 1 1 1 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M61 1 1 1 1 1 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 Percentage_3 93.33 86.67 46.67 60 53.33 86.67 100 100 86.67 66.67 0 6.67 80 100 100 66.67 86.67 86.67 73.33 100 100 100 100 100 100 3.757352713
Cluster_3
GEN_89 GEN_89 42.11 36.84 68.42 89.47 36.84 31.58 100 15.79 94.74 78.95 0 10.53 84.21 100 100 94.74 84.21 89.47 78.95 100 100 100 100 100 100 4.759313436

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M1 0 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M2 0 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M5 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M6 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M7 0 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M8 1 1 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M9 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M10 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M12 1 0 0 0 0 1 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_0 M13 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M14 1 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M15 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M16 0 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M17 0 1 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M18 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M20 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M21 0 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M22 0 1 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M24 1 1 0 0 0 0 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M28 0 1 1 1 0 0 1 0 0 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M32 1 1 0 0 0 1 1 1 0 0 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M35 1 1 1 0 0 0 1 1 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M50 1 1 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M51 0 1 0 0 0 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M56 1 1 1 1 0 0 1 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M60 0 1 0 0 0 0 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 61.54 96.15 30.77 42.31 34.62 61.54 100 92.31 76.92 88.46 0 30.77 96.15 100 100 76.92 92.31 84.62 84.62 100 100 100 100 100 100 6.512744702
Cluster_0
Cluster_1 M3 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M11 0 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M23 0 0 0 1 1 0 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M26 0 0 0 1 1 1 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M29 0 0 0 0 1 0 1 0 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M30 0 0 0 1 1 0 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M31 0 0 1 0 1 0 1 1 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M33 1 0 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M37 0 0 1 0 0 0 1 0 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M38 0 0 1 0 1 0 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M44 0 1 1 0 1 0 1 0 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M45 1 0 1 0 1 1 1 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M46 0 0 0 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M47 0 0 0 0 1 0 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M52 0 0 0 0 0 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M57 1 1 1 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M59 0 1 1 1 0 0 1 0 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M61 0 0 1 0 1 0 1 0 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M63 0 0 1 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M64 0 0 0 1 1 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 15 15 55 50 85 20 100 40 65 80 0 75 80 100 100 95 80 90 90 100 100 100 100 100 100 5.009803617
Cluster_1
Cluster_2 M0 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M4 1 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M19 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M25 1 1 1 1 0 1 1 1 1 1 0 0 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M27 1 0 1 1 1 1 1 1 1 0 0 0 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M34 1 1 1 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M36 1 0 1 1 0 1 1 0 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M39 1 0 0 1 1 1 1 0 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M40 1 0 1 1 0 0 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M41 1 0 1 0 0 1 1 0 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M42 1 0 0 1 0 0 1 0 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M43 1 0 1 1 0 0 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M48 1 0 0 1 0 1 1 0 1 1 0 0 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M49 1 1 1 1 1 0 1 0 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M53 1 0 0 0 0 0 1 0 1 0 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M54 1 1 0 0 1 0 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M55 0 1 0 1 0 1 1 0 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M58 1 0 0 1 0 1 1 1 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M62 1 1 1 1 1 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 94.74 31.58 57.89 73.68 42.11 52.63 100 42.11 100 52.63 0 26.32 68.42 100 100 89.47 63.16 73.68 73.68 100 100 100 100 100 100 4.759313436
Cluster_2
GEN_90 GEN_90 61.54 96.15 30.77 42.31 34.62 61.54 100 92.31 76.92 88.46 0 30.77 96.15 100 100 76.92 92.31 84.62 84.62 100 100 100 100 100 100 6.512744702

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M44 1 0 0 1 0 0 1 0 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M48 1 0 0 1 0 1 1 0 1 1 0 0 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M50 0 0 0 0 0 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M51 1 0 0 0 0 0 1 0 1 0 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_0 M63 0 0 0 0 0 0 1 0 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 60 0 0 40 0 20 100 0 100 40 0 40 40 100 100 100 60 60 60 100 100 100 100 100 100 1.252450904
Cluster_0
Cluster_1 M1 0 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M5 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M7 1 1 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M8 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M9 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M13 1 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M14 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M15 0 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M17 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M19 0 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M21 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M30 1 1 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 75 100 25 58.33 83.33 83.33 100 100 100 100 0 25 100 100 100 100 100 83.33 91.67 100 100 100 100 100 100 3.00588217
Cluster_1
Cluster_2 M2 0 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M6 0 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M16 0 1 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M22 0 1 1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M23 0 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M36 0 1 1 1 0 0 1 0 0 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M49 0 1 0 0 0 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M53 0 1 0 1 0 1 1 0 0 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M57 0 1 1 1 0 0 1 0 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M58 0 1 0 0 0 0 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 0 100 30 70 0 20 100 60 60 100 0 20 100 100 100 90 100 80 90 100 100 100 100 100 100 2.504901808
Cluster_2
Cluster_3 M24 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M27 0 0 0 1 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M35 0 0 0 1 1 1 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M41 0 0 1 0 1 0 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M42 1 0 0 1 1 1 1 0 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M43 1 0 1 1 0 0 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M47 0 0 0 0 1 0 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M52 1 1 0 0 1 0 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M59 0 0 1 0 1 0 1 0 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M61 0 0 0 1 1 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M64 0 0 1 0 1 0 1 0 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 Percentage_3 36.36 9.09 36.36 54.55 90.91 27.27 100 36.36 90.91 81.82 0 27.27 72.73 100 100 90.91 54.55 81.82 100 100 100 100 100 100 100 2.755391989
Cluster_3
Cluster_4 M12 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M20 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M25 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M26 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M31 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M32 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M33 0 1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M54 1 1 1 1 0 0 1 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M60 1 1 1 1 1 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 Percentage_4 88.89 88.89 77.78 44.44 55.56 33.33 100 100 88.89 77.78 0 66.67 88.89 100 100 66.67 55.56 88.89 66.67 100 100 100 100 100 100 2.254411628
Cluster_4
Cluster_5 M11 1 0 0 0 0 1 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M18 0 1 0 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M29 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M39 1 1 0 0 0 1 1 1 0 0 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M56 1 0 0 0 0 1 1 1 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M62 1 1 0 0 0 1 1 1 0 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 Percentage_5 83.33 66.67 0 0 0 83.33 100 100 50 66.67 0 33.33 83.33 100 100 0 100 100 50 100 100 100 100 100 100 1.502941085
Cluster_5
Cluster_6 M0 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M3 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M4 1 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M10 0 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M28 0 0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M34 0 0 0 1 1 0 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M37 0 0 1 1 1 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M38 0 0 1 0 1 0 1 1 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_6 M40 1 0 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M45 1 0 1 0 1 1 1 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M46 0 0 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M55 1 1 1 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 Percentage_6 41.67 8.33 75 75 100 58.33 100 83.33 58.33 83.33 0 91.67 91.67 100 100 100 75 83.33 83.33 100 100 100 100 100 100 3.00588217
Cluster_6
GEN_91 GEN_91 75 100 25 58.33 83.33 83.33 100 100 100 100 0 25 100 100 100 100 100 83.33 91.67 100 100 100 100 100 100 3.00588217

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M5 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M7 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M8 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M10 1 0 0 0 0 1 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M11 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M15 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M16 0 1 0 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M18 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M19 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M22 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M23 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M24 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M27 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M30 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M34 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M36 1 1 0 0 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M41 0 1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M47 1 1 0 0 0 1 1 1 0 0 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M57 1 0 0 0 0 0 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M58 1 1 0 0 1 0 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M62 1 0 0 0 0 1 1 1 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 90.48 76.19 23.81 9.52 52.38 47.62 100 95.24 90.48 76.19 0 66.67 85.71 100 100 52.38 76.19 95.24 66.67 100 100 100 100 100 100 5.260293798
Cluster_0
Cluster_1 M1 0 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M2 0 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M4 1 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M6 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M12 1 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M13 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M14 0 1 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M17 0 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M20 0 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M21 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M25 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M33 0 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M35 0 0 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M39 0 1 0 1 0 0 1 0 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M43 0 0 0 1 1 1 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M44 0 1 1 1 0 0 1 0 0 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M50 1 0 0 1 1 1 1 0 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M51 1 0 1 1 0 0 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M52 1 0 0 1 0 0 1 0 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M56 1 0 0 1 0 1 1 0 1 1 0 0 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M59 0 1 0 1 0 1 1 0 0 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M60 1 1 1 1 0 0 1 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M61 1 1 1 1 1 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M63 0 1 1 1 0 0 1 0 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M64 1 1 1 1 1 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 52 68 36 96 40 48 100 60 88 92 0 12 88 100 100 96 76 88 80 100 100 100 100 100 100 6.262254521
Cluster_1
Cluster_2 M0 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M3 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M9 0 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M26 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M28 0 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M29 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M31 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M32 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M37 0 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M38 0 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_2 M40 0 1 0 0 1 1 1 1 0 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M42 0 0 0 1 1 0 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M45 0 0 1 1 1 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M46 0 0 1 0 1 0 1 1 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M48 1 0 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M49 0 0 1 0 1 0 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M53 1 0 1 0 1 1 1 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M54 0 0 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M55 0 0 0 0 1 0 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 26.32 5.26 52.63 42.11 100 63.16 100 89.47 63.16 84.21 0 84.21 94.74 100 100 89.47 78.95 73.68 84.21 100 100 100 100 100 100 4.759313436
Cluster_2
GEN_92 GEN_92 52 68 36 96 40 48 100 60 88 92 0 12 88 100 100 96 76 88 80 100 100 100 100 100 100 6.262254521

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M1 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M4 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M21 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M22 0 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M23 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M24 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M26 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M29 0 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M40 1 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M51 0 0 0 1 1 0 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M53 0 0 1 1 1 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M54 0 0 1 0 1 0 1 1 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M55 1 0 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M56 0 0 1 0 1 0 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M60 1 0 1 0 1 1 1 1 0 1 0 1 0 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M61 0 0 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M62 0 0 0 0 1 0 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 41.18 0 52.94 41.18 100 52.94 100 88.24 64.71 82.35 0 88.24 94.12 100 100 88.24 70.59 76.47 82.35 100 100 100 100 100 100 4.258333074
Cluster_0
Cluster_1 M5 1 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M17 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M20 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M31 1 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M32 0 0 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M34 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M35 1 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M36 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M37 1 0 0 1 0 1 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M42 0 0 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M57 1 0 0 1 1 1 1 0 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M58 1 0 1 1 0 0 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M59 1 0 0 1 0 0 1 0 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M63 1 0 0 1 0 1 1 0 1 1 0 0 0 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M64 1 0 0 0 0 0 1 0 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 86.67 13.33 26.67 93.33 46.67 33.33 100 66.67 100 93.33 0 6.67 80 100 100 100 40 100 73.33 100 100 100 100 100 100 3.757352713
Cluster_1
Cluster_2 M7 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M9 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M13 0 1 0 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M14 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M15 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M18 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M19 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M25 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M27 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M30 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M38 0 0 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M39 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M41 0 1 0 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M45 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M46 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M50 0 1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 68.75 87.5 43.75 18.75 62.5 56.25 100 100 100 93.75 0 87.5 100 100 100 50 87.5 93.75 75 100 100 100 100 100 100 4.007842893
Cluster_2
Cluster_3 M0 0 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_3 M2 0 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M3 0 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M6 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M8 1 0 0 0 0 1 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M10 1 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M11 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M12 0 1 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M16 0 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M28 1 1 0 0 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M33 1 1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M43 0 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M44 1 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M47 1 1 0 0 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M48 0 1 0 1 0 0 1 0 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M49 0 1 0 0 1 1 1 1 0 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M52 0 1 1 1 0 0 1 0 0 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 Percentage_3 47.06 94.12 11.76 64.71 41.18 64.71 100 88.24 88.24 94.12 0 5.88 100 100 100 82.35 100 64.71 82.35 100 100 94.12 100 100 100 4.258333074
Cluster_3
GEN_93 GEN_93 47.06 94.12 11.76 64.71 41.18 64.71 100 88.24 88.24 94.12 0 5.88 100 100 100 82.35 100 64.71 82.35 100 100 94.12 100 100 100 4.258333074

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M2 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M4 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M5 1 0 1 1 1 0 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M18 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M21 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M22 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M24 0 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M32 0 0 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M34 1 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M44 0 0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M49 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M52 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M60 0 0 0 1 1 0 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M62 0 0 1 1 1 1 1 0 1 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M63 0 0 1 0 1 0 1 1 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M64 1 0 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 37.5 6.25 68.75 75 87.5 62.5 100 93.75 81.25 87.5 0 87.5 93.75 100 100 68.75 81.25 68.75 75 100 100 100 100 100 100 4.007842893
Cluster_0
Cluster_1 M0 0 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M1 0 0 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M3 1 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M7 1 0 0 0 0 1 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M9 1 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M10 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M15 0 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M16 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M23 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M25 1 1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M26 0 0 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M27 1 1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M28 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M29 1 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M30 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M31 1 0 0 1 0 1 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M36 0 0 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M37 1 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M40 1 0 0 1 0 1 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M46 1 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M50 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M53 0 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M54 1 1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M55 1 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M56 1 1 1 1 0 0 1 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M57 1 1 0 0 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 76.92 50 11.54 88.46 50 61.54 100 100 96.15 96.15 0 3.85 100 100 100 92.31 65.38 88.46 76.92 100 100 92.31 100 100 100 6.512744702
Cluster_1
Cluster_2 M6 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M8 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_2 M11 0 1 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M12 0 1 0 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M13 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M14 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M17 0 1 0 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M19 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M20 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M33 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M35 0 1 1 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M38 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M39 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M41 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M42 0 1 0 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M43 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M45 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M47 0 1 1 0 0 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M48 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M51 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M58 0 1 0 0 1 1 1 1 0 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M59 0 1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M61 0 1 1 1 0 0 1 1 0 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 60.87 91.3 39.13 8.7 52.17 30.43 100 100 91.3 95.65 0 78.26 100 100 100 47.83 91.3 82.61 73.91 100 100 100 100 100 100 5.761274159
Cluster_2
GEN_94 GEN_94 76.92 50 11.54 88.46 50 61.54 100 100 96.15 96.15 0 3.85 100 100 100 92.31 65.38 88.46 76.92 100 100 92.31 100 100 100 6.512744702

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M1 0 0 1 1 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M17 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M20 0 0 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M22 1 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M40 1 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M42 0 0 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M52 0 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M53 0 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M56 0 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M62 0 0 1 1 1 1 1 0 1 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M63 1 0 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M64 0 0 1 1 1 0 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 25 0 75 91.67 100 58.33 100 91.67 83.33 91.67 0 41.67 91.67 100 100 83.33 75 100 100 100 100 91.67 100 100 100 3.00588217
Cluster_0
Cluster_1 M6 1 0 0 0 0 1 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M10 0 1 0 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M16 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M31 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M33 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M43 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M45 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M48 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 75 50 12.5 0 62.5 25 100 100 100 100 0 62.5 100 100 100 37.5 87.5 100 12.5 100 100 100 100 100 100 2.003921447
Cluster_1
Cluster_2 M4 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M13 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M18 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M21 1 1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M23 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M24 1 0 0 1 0 1 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M30 1 0 0 1 0 1 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M36 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M41 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M49 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M50 0 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M51 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M55 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M57 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 78.57 7.14 0 100 35.71 35.71 100 100 100 100 0 28.57 100 100 100 78.57 57.14 100 42.86 100 100 100 100 100 100 3.506862532
Cluster_2
Cluster_3 M0 0 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M2 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M14 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_3 M19 0 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M38 0 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M59 0 1 0 0 1 1 1 1 0 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 Percentage_3 33.33 50 50 16.67 100 83.33 100 100 83.33 100 0 33.33 100 100 100 100 66.67 16.67 100 100 100 83.33 100 100 100 1.502941085
Cluster_3
Cluster_4 M7 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M11 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M25 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M26 0 1 1 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M28 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M29 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M32 0 1 0 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M35 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M37 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M47 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 Percentage_4 80 100 60 10 30 20 100 100 100 100 0 100 100 100 100 30 100 80 100 100 100 100 100 100 100 2.504901808
Cluster_4
Cluster_5 M12 0 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M34 0 1 1 0 0 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M44 1 1 1 0 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M54 0 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M58 1 1 1 1 0 0 1 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M60 0 1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M61 0 1 1 1 0 0 1 1 0 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 Percentage_5 28.57 100 71.43 42.86 0 28.57 100 100 71.43 85.71 0 28.57 100 100 100 85.71 42.86 71.43 100 100 100 100 100 100 100 1.753431266
Cluster_5
Cluster_6 M3 1 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M5 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M8 1 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M9 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M15 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M27 1 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M39 1 1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M46 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 Percentage_6 100 87.5 12.5 62.5 62.5 75 100 100 100 100 0 25 100 100 100 100 100 75 100 100 100 100 100 100 100 2.003921447
Cluster_6
GEN_95 GEN_95 78.57 7.14 0 100 35.71 35.71 100 100 100 100 0 28.57 100 100 100 78.57 57.14 100 42.86 100 100 100 100 100 100 3.506862532

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M10 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M12 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M13 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M14 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M15 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M17 0 0 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M19 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M20 1 0 0 1 0 1 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M31 1 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M32 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M39 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M40 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M41 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M42 0 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M44 1 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M45 0 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M46 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M47 0 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M48 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M49 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M51 0 0 0 1 0 0 1 1 1 1 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M52 0 0 0 1 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M53 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M62 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M64 0 0 0 1 0 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 56 0 16 80 68 28 100 100 100 100 0 44 100 100 100 84 60 100 72 100 100 100 100 100 100 6.262254521
Cluster_0
Cluster_1 M0 0 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M1 0 0 1 1 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M3 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_1 M5 1 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M6 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M9 0 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M11 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M18 1 1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M22 1 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M29 0 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M30 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M36 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M43 0 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M50 1 0 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M54 1 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M55 1 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M57 1 1 0 0 0 0 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M58 0 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M63 1 1 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 68.42 84.21 26.32 63.16 57.89 78.95 100 100 100 100 0 15.79 100 100 100 94.74 84.21 68.42 94.74 100 100 89.47 100 100 100 4.759313436
Cluster_1
Cluster_2 M2 1 1 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M4 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M7 0 1 0 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M8 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M16 0 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M21 0 1 1 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M23 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M24 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M25 0 1 0 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M26 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M27 0 1 1 0 0 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M28 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M33 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M34 1 1 1 0 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M35 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M37 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M38 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M56 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M59 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M60 0 1 1 0 0 0 1 1 1 1 0 0 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M61 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 66.67 85.71 66.67 9.52 38.1 4.76 100 100 100 100 0 66.67 100 100 100 47.62 90.48 80.95 80.95 100 100 100 100 100 100 5.260293798
Cluster_2
GEN_96 GEN_96 56 0 16 80 68 28 100 100 100 100 0 44 100 100 100 84 60 100 72 100 100 100 100 100 100 6.262254521

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M6 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M11 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M12 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M21 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M26 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M29 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M32 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M33 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M34 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M35 0 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M36 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M38 0 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M40 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M42 0 0 0 1 0 0 1 1 1 1 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M56 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M59 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 68.75 25 18.75 68.75 87.5 18.75 100 100 100 100 0 81.25 100 100 100 87.5 50 100 43.75 100 100 100 100 100 100 4.007842893
Cluster_0
Cluster_1 M3 1 1 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M4 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M5 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M7 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M8 0 1 0 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M9 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M18 0 1 1 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_1 M19 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M20 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M22 0 1 1 0 0 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M23 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M28 1 1 1 0 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M30 0 1 0 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M31 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M39 0 1 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M46 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M47 1 1 0 0 0 0 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M48 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M49 0 1 1 0 0 0 1 1 1 1 0 0 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M50 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M54 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M57 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M58 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M60 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M62 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M63 1 1 1 0 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M64 0 1 1 0 0 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 70.37 100 70.37 14.81 33.33 18.52 100 100 100 100 0 59.26 100 100 100 62.96 88.89 77.78 96.3 100 100 100 100 100 100 6.763234883
Cluster_1
Cluster_2 M0 0 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M1 0 0 1 1 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M2 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M10 0 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M13 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M14 0 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M15 1 1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M16 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M17 1 0 0 1 0 1 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M24 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M25 1 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M27 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M37 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M41 1 0 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M43 0 0 0 1 0 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M44 1 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M45 1 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M51 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M52 0 0 0 1 0 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M53 1 1 1 1 1 1 1 1 1 1 0 0 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M55 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M61 1 0 1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 68.18 31.82 27.27 90.91 40.91 50 100 100 100 100 0 0 100 100 100 63.64 86.36 86.36 90.91 100 100 86.36 100 100 100 5.510783978
Cluster_2
GEN_97 GEN_97 70.37 100 70.37 14.81 33.33 18.52 100 100 100 100 0 59.26 100 100 100 62.96 88.89 77.78 96.3 100 100 100 100 100 100 6.763234883

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M2 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M3 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M9 0 1 0 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M11 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M12 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M14 1 1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M15 1 0 0 1 0 1 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M18 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M22 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M25 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M28 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M29 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M32 0 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M33 1 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M39 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M43 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M44 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M47 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M53 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M55 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_0 M58 1 0 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M60 1 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M64 1 0 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 82.61 26.09 8.7 82.61 52.17 17.39 100 100 100 100 0 56.52 100 100 100 78.26 69.57 100 43.48 100 100 91.3 100 100 100 5.761274159
Cluster_0
Cluster_1 M0 0 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M1 0 0 1 1 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M4 0 0 0 0 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M10 0 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M13 0 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M16 0 1 1 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M23 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M26 0 1 0 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M31 1 0 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M34 1 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M40 0 0 0 1 0 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M41 1 1 1 1 1 1 1 1 1 1 0 0 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M51 0 0 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M52 0 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M57 0 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M59 0 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M63 0 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 17.65 41.18 35.29 64.71 64.71 82.35 100 100 100 100 0 17.65 100 100 100 64.71 82.35 88.24 100 100 100 82.35 100 100 100 4.258333074
Cluster_1
Cluster_2 M5 1 1 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M6 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M7 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M8 1 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M17 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M19 0 1 1 0 0 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M20 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M21 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M24 1 1 1 0 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M27 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M30 1 0 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M35 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M36 1 1 0 0 0 0 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M37 0 1 1 0 0 0 1 1 1 1 0 0 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M38 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M42 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M45 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M46 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M48 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M49 1 1 1 0 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M50 0 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M54 0 1 0 0 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M56 0 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M61 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M62 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 80 96 80 20 24 8 100 100 100 100 0 48 100 100 100 64 88 60 96 100 100 100 100 100 100 6.262254521
Cluster_2
GEN_98 GEN_98 80 96 80 20 24 8 100 100 100 100 0 48 100 100 100 64 88 60 96 100 100 100 100 100 100 6.262254521

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M6 1 1 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M15 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M16 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M26 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M27 1 1 0 0 0 0 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M28 0 1 1 0 0 0 1 1 1 1 0 0 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M35 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M42 0 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M47 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M48 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M54 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M58 0 1 1 0 0 0 1 1 1 1 0 0 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M59 0 1 1 0 0 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M62 0 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 64.29 100 85.71 28.57 0 7.14 100 100 100 100 0 57.14 100 100 100 57.14 85.71 50 100 100 100 100 100 100 100 3.506862532



Cluster_0
Cluster_1 M0 0 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M2 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M10 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M11 0 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M17 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M25 1 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M30 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M34 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M36 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M39 0 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M45 0 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M46 1 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M49 0 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M51 0 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M55 0 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M56 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M57 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 58.82 29.41 23.53 88.24 100 41.18 100 100 100 100 0 47.06 100 100 100 94.12 52.94 88.24 76.47 100 100 88.24 100 100 100 4.258333074
Cluster_1
Cluster_2 M1 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M3 1 0 1 1 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M7 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M13 0 1 1 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M14 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M19 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M20 0 1 0 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M29 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M32 1 1 1 1 1 1 1 1 1 1 0 0 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M37 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M43 0 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M52 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M53 0 1 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 69.23 76.92 53.85 23.08 100 38.46 100 100 100 100 0 46.15 100 100 100 38.46 100 92.31 84.62 100 100 84.62 100 100 100 3.256372351
Cluster_2
Cluster_3 M4 0 0 0 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M5 1 0 1 1 0 1 1 1 1 1 0 0 1 1 1 0 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M8 1 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M9 0 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M12 1 1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M18 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M21 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M22 1 0 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M23 0 0 1 1 0 0 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M24 1 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M31 0 0 0 1 0 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M33 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M38 0 0 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M40 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M41 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M44 1 0 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M50 1 0 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M60 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M61 1 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M63 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M64 0 0 0 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 Percentage_3 61.9 23.81 9.52 90.48 0 33.33 100 100 100 100 0 14.29 100 100 100 71.43 90.48 80.95 66.67 100 100 90.48 100 100 100 5.260293798
Cluster_3
GEN_99 GEN_99 61.9 23.81 9.52 90.48 0 33.33 100 100 100 100 0 14.29 100 100 100 71.43 90.48 80.95 66.67 100 100 90.48 100 100 100 5.260293798

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M5 0 0 1 0 0 1 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M9 0 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M11 0 0 0 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M16 0 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M17 1 1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M24 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M32 0 0 0 1 0 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M35 0 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_0 M37 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M40 1 0 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M48 0 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M56 0 0 0 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 25 16.67 33.33 83.33 25 66.67 100 100 100 100 0 16.67 100 100 100 83.33 75 100 33.33 100 100 83.33 100 100 100 3.00588217
Cluster_0
Cluster_1 M12 1 1 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M14 1 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M22 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M25 1 0 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M26 1 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M31 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M36 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M42 1 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M49 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M53 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M54 1 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M58 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M62 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 92.31 30.77 7.69 84.62 30.77 7.69 100 100 100 100 0 15.38 100 100 100 76.92 100 92.31 100 100 100 100 100 100 100 3.256372351
Cluster_1
Cluster_2 M18 0 1 1 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M19 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M20 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M27 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M30 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M45 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M46 0 1 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M47 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M61 0 1 0 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 66.67 100 55.56 11.11 66.67 33.33 100 100 100 100 0 100 100 100 100 22.22 88.89 100 100 100 100 100 100 100 100 2.254411628
Cluster_2
Cluster_3 M2 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M6 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M7 0 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M8 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M41 0 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M59 0 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 Percentage_3 50 33.33 0 33.33 100 33.33 100 100 100 100 0 66.67 100 100 100 83.33 16.67 100 16.67 100 100 33.33 100 100 100 1.502941085
Cluster_3
Cluster_4 M10 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M28 1 1 0 0 0 0 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M29 0 1 1 0 0 0 1 1 1 1 0 0 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M33 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M38 0 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M51 0 1 1 0 0 0 1 1 1 1 0 0 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M52 0 1 1 0 0 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M64 0 1 1 0 0 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 Percentage_4 37.5 100 87.5 37.5 0 0 100 100 100 100 0 25 100 100 100 62.5 87.5 25 100 100 100 87.5 100 100 100 2.003921447
Cluster_4
Cluster_5 M0 0 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M3 1 0 1 1 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M4 1 0 1 1 0 1 1 1 1 1 0 0 1 1 1 0 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M15 0 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M21 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M50 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M55 1 0 0 1 0 0 1 1 1 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M57 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M63 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 Percentage_5 77.78 22.22 44.44 100 44.44 33.33 100 100 100 100 0 44.44 100 100 100 55.56 77.78 22.22 100 100 100 66.67 100 100 100 2.254411628
Cluster_5
Cluster_6 M1 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M13 1 0 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M23 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M34 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M39 0 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M43 0 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M44 1 0 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M60 1 1 0 1 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_6 Percentage_6 75 50 37.5 25 87.5 37.5 100 100 100 100 0 25 100 100 100 75 100 100 62.5 100 100 87.5 100 100 100 2.003921447
Cluster_6
GEN_100 GEN_100 92.31 30.77 7.69 84.62 30.77 7.69 100 100 100 100 0 15.38 100 100 100 76.92 100 92.31 100 100 100 100 100 100 100 3.256372351

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M8 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M14 1 0 1 1 0 1 1 1 1 1 0 0 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M16 1 1 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M23 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M25 1 0 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M26 1 1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M33 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M45 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M46 1 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M47 1 0 0 1 0 0 1 1 1 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M52 1 0 1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M54 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M57 1 0 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M59 1 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 100 42.86 42.86 92.86 0 35.71 100 100 100 100 0 14.29 100 100 100 85.71 100 78.57 100 100 100 92.86 100 100 100 3.506862532
Cluster_0
Cluster_1 M0 0 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M5 0 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M9 1 0 0 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M11 0 0 0 1 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M32 0 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M36 0 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M38 0 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M41 0 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M49 0 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M58 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 10 30 20 70 90 70 100 100 100 100 0 50 100 100 100 80 60 90 70 100 100 60 100 100 100 2.504901808
Cluster_1
Cluster_2 M2 1 0 1 1 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M10 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M20 0 1 1 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M21 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M29 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M31 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M56 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 71.43 85.71 85.71 28.57 100 14.29 100 100 100 100 0 71.43 100 100 100 42.86 85.71 100 85.71 100 100 71.43 100 100 100 1.753431266
Cluster_2
Cluster_3 M3 0 0 1 0 0 1 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M7 0 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M15 0 0 0 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M18 0 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M19 1 1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M24 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M34 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M48 0 0 0 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M55 0 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M60 0 0 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M61 0 1 1 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 Percentage_3 18.18 27.27 18.18 72.73 0 54.55 100 100 100 100 0 9.09 100 100 100 81.82 90.91 90.91 9.09 100 100 81.82 100 100 100 2.755391989
Cluster_3
Cluster_4 M12 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M22 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M27 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M28 0 1 1 0 0 0 1 1 1 1 0 0 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M40 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M44 0 1 1 0 0 0 1 1 1 1 0 0 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M64 1 0 1 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 Percentage_4 71.43 85.71 100 14.29 0 0 100 100 100 100 0 71.43 100 100 100 28.57 100 71.43 100 100 100 85.71 100 100 100 1.753431266
Cluster_4
Cluster_5 M1 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M4 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M6 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M13 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M39 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_5 M50 0 1 0 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M62 1 1 0 1 1 0 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 Percentage_5 85.71 71.43 0 57.14 100 28.57 100 100 100 100 0 57.14 100 100 100 28.57 71.43 100 42.86 100 100 42.86 100 100 100 1.753431266
Cluster_5
Cluster_6 M17 1 0 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M30 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M35 0 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M37 1 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M42 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M43 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M51 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M53 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M63 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 Percentage_6 88.89 11.11 33.33 66.67 100 11.11 100 100 100 100 0 44.44 100 100 100 88.89 100 100 100 100 100 100 100 100 100 2.254411628
Cluster_6
GEN_101 GEN_101 100 42.86 42.86 92.86 0 35.71 100 100 100 100 0 14.29 100 100 100 85.71 100 78.57 100 100 100 92.86 100 100 100 3.506862532

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M2 1 0 1 1 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M8 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M9 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M11 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M12 1 0 0 1 0 0 1 1 1 1 0 1 1 1 1 0 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M13 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M14 0 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M15 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M60 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 88.89 44.44 88.89 77.78 55.56 0 100 100 100 100 0 66.67 100 100 100 66.67 100 88.89 88.89 100 100 11.11 100 100 100 2.254411628
Cluster_0
Cluster_1 M0 0 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M4 0 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M6 0 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M17 0 0 0 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M20 0 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M21 1 1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M33 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 28.57 57.14 0 85.71 28.57 28.57 100 100 100 100 0 0 100 100 100 85.71 85.71 71.43 42.86 100 100 57.14 100 100 100 1.753431266
Cluster_1
Cluster_2 M16 1 0 1 1 0 1 1 1 1 1 0 0 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M19 1 0 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M22 0 1 1 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M24 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M34 0 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M37 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M38 0 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M47 0 1 0 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M53 1 0 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M62 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 60 50 80 60 60 90 100 100 100 100 0 30 100 100 100 60 100 70 100 100 100 100 100 100 100 2.504901808
Cluster_2
Cluster_3 M25 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M31 0 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M35 0 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M36 0 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M45 0 0 0 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M46 0 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M54 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M63 0 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 Percentage_3 0 25 12.5 62.5 62.5 100 100 100 100 100 0 75 100 100 100 87.5 50 100 50 100 100 100 100 100 100 2.003921447
Cluster_3
Cluster_4 M23 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M28 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M29 0 1 1 0 0 0 1 1 1 1 0 0 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M41 0 1 1 0 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M44 1 0 0 1 0 0 1 1 1 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M52 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M58 1 0 1 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M61 1 1 1 0 0 0 1 1 1 1 0 0 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 Percentage_4 62.5 75 75 25 25 0 100 100 100 100 0 62.5 100 100 100 0 100 62.5 100 100 100 100 100 100 100 2.003921447



Cluster_4
Cluster_5 M1 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M3 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M5 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M7 1 0 0 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M10 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M56 1 1 0 1 1 0 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 Percentage_5 100 33.33 0 66.67 83.33 0 100 100 100 100 0 33.33 100 100 100 33.33 83.33 100 16.67 100 100 16.67 100 100 100 1.502941085
Cluster_5
Cluster_6 M18 1 1 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M26 1 0 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M27 1 1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M30 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M32 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M39 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M40 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M42 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M43 1 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M48 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M49 1 0 1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M50 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M51 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M55 1 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M57 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M59 0 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M64 1 0 0 1 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 Percentage_6 94.12 29.41 11.76 88.24 35.29 17.65 100 100 100 100 0 23.53 100 100 100 88.24 100 100 100 100 100 100 100 100 100 4.258333074
Cluster_6
GEN_102 GEN_102 94.12 29.41 11.76 88.24 35.29 17.65 100 100 100 100 0 23.53 100 100 100 88.24 100 100 100 100 100 100 100 100 100 4.258333074

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M4 1 0 0 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M6 1 0 0 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M11 1 0 0 1 0 0 1 1 1 1 0 1 1 1 1 0 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M23 1 0 1 1 0 1 1 1 1 1 0 0 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M24 0 0 0 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M25 1 1 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M26 0 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M27 1 1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M31 1 0 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M32 1 1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M33 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M34 0 1 1 0 0 0 1 1 1 1 0 0 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M35 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M37 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M38 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M44 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M45 1 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M46 1 0 0 1 0 0 1 1 1 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M51 1 0 1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M53 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M55 1 0 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M56 1 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M58 0 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M59 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M60 1 1 1 0 0 0 1 1 1 1 0 0 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M62 1 1 0 1 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M64 1 0 0 0 0 0 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 85.19 33.33 33.33 77.78 3.7 22.22 100 100 100 100 0 25.93 100 100 100 51.85 100 77.78 74.07 100 100 88.89 100 100 100 6.763234883
Cluster_0
Cluster_1 M1 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M2 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M3 0 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M7 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M8 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M9 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M10 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M12 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M13 0 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_1 M14 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M16 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M17 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M18 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M19 1 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M20 0 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M21 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M22 1 0 1 1 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M29 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M39 0 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M43 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M50 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M52 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M54 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M57 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 79.17 45.83 54.17 54.17 87.5 0 100 100 100 100 0 50 100 100 100 83.33 83.33 95.83 83.33 100 100 29.17 100 100 100 6.01176434
Cluster_1
Cluster_2 M0 0 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M5 0 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M15 0 1 0 0 0 1 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M28 0 1 1 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M30 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M36 0 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M40 0 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M41 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M42 0 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M47 0 0 0 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M48 0 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M49 0 1 0 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M61 0 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M63 0 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 7.14 50 21.43 57.14 64.29 85.71 100 100 100 100 0 57.14 100 100 100 64.29 64.29 92.86 50 100 100 78.57 100 100 100 3.506862532
Cluster_2
GEN_103 GEN_103 85.19 33.33 33.33 77.78 3.7 22.22 100 100 100 100 0 25.93 100 100 100 51.85 100 77.78 74.07 100 100 88.89 100 100 100 6.763234883

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M1 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M2 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M3 0 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M5 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M7 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M9 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M10 0 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M11 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M13 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M14 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M15 1 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M17 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M19 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M20 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M42 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M53 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M56 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 88.24 29.41 52.94 35.29 100 0 100 100 100 100 0 35.29 100 100 100 76.47 88.24 88.24 76.47 100 100 17.65 100 100 100 4.258333074
Cluster_0
Cluster_1 M4 1 0 0 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M12 0 1 0 0 0 1 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M16 0 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M21 0 1 1 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M26 0 0 0 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M30 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M32 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M33 0 1 1 0 0 0 1 1 1 1 0 0 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M45 1 0 0 1 0 0 1 1 1 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M48 0 1 0 0 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M55 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M57 0 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M58 1 1 0 0 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M60 1 0 0 0 0 0 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_1 M61 0 1 0 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M62 0 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 37.5 56.25 25 43.75 0 25 100 100 100 100 0 56.25 100 100 100 18.75 93.75 87.5 37.5 100 100 75 100 100 100 4.007842893
Cluster_1
Cluster_2 M0 0 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M6 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M8 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M18 0 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M22 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M23 1 1 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M24 1 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M25 1 0 1 1 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M27 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M28 1 1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M31 1 1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M36 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M37 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M40 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M43 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M44 1 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M50 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M52 1 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M54 0 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M63 1 1 0 1 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 85 60 20 100 15 35 100 100 100 100 0 15 100 100 100 85 100 85 90 100 100 65 100 100 100 5.009803617
Cluster_2
Cluster_3 M29 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M34 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M35 0 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M38 0 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M39 0 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M41 0 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M46 0 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M47 0 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M49 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M51 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M59 0 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M64 0 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 Percentage_3 25 16.67 33.33 58.33 100 41.67 100 100 100 100 0 58.33 100 100 100 66.67 66.67 100 75 100 100 100 100 100 100 3.00588217
Cluster_3
GEN_104 GEN_104 85 60 20 100 15 35 100 100 100 100 0 15 100 100 100 85 100 85 90 100 100 65 100 100 100 5.009803617

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M28 1 0 1 1 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M30 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M31 1 1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M34 1 1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M37 0 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M38 1 0 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M39 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M40 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M41 0 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M42 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M43 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M44 1 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M47 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M49 1 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M53 1 1 0 1 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M56 1 1 0 1 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M57 0 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M58 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M59 1 0 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M60 1 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M63 0 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M64 1 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 81.82 45.45 18.18 100 31.82 45.45 100 100 100 100 0 22.73 100 100 100 77.27 95.45 95.45 90.91 100 100 100 100 100 100 5.510783978
Cluster_0
Cluster_1 M0 0 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M2 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_1 M3 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M4 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M5 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M6 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M7 0 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M8 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M9 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M10 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M11 0 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M13 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M14 0 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M18 1 1 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M19 1 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M21 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M23 0 1 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M27 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M50 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 73.68 52.63 57.89 68.42 78.95 5.26 100 100 100 100 0 36.84 100 100 100 100 94.74 84.21 94.74 100 100 5.26 100 100 100 4.759313436
Cluster_1
Cluster_2 M1 1 0 0 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M12 0 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M15 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M16 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M17 0 1 1 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M20 0 1 0 0 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M22 0 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M24 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M25 1 0 1 0 0 0 1 1 1 1 0 1 1 1 1 0 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M32 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M35 0 1 1 0 0 0 1 1 1 1 0 0 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M36 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M46 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M48 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M61 0 0 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 53.33 40 26.67 26.67 53.33 0 100 100 100 100 0 60 100 100 100 13.33 100 86.67 73.33 100 100 40 100 100 100 3.757352713
Cluster_2
Cluster_3 M26 0 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M29 0 0 0 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M33 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M45 0 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M51 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M52 0 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M54 1 0 0 0 0 0 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M55 0 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M62 0 0 1 0 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 Percentage_3 22.22 22.22 22.22 66.67 0 33.33 100 100 100 100 0 55.56 100 100 100 44.44 55.56 100 22.22 100 100 88.89 100 100 100 2.254411628
Cluster_3
GEN_105 GEN_105 81.82 45.45 18.18 100 31.82 45.45 100 100 100 100 0 22.73 100 100 100 77.27 95.45 95.45 90.91 100 100 100 100 100 100 5.510783978

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M9 0 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M12 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M30 1 0 0 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M42 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M48 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M54 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M58 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M60 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 75 37.5 12.5 62.5 25 12.5 100 100 100 100 0 75 100 100 100 12.5 100 100 50 100 100 62.5 100 100 100 2.003921447
Cluster_0
Cluster_1 M4 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M5 0 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M7 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M8 0 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M10 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M17 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M23 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M24 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M28 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_1 M29 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M33 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M34 0 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 75 16.67 91.67 33.33 91.67 8.33 100 100 100 100 0 33.33 100 100 100 100 83.33 91.67 100 100 100 0 100 100 100 3.00588217
Cluster_1
Cluster_2 M38 1 0 1 1 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M40 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M41 1 1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M44 1 1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M47 1 0 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M51 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M52 1 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M55 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M57 1 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M63 1 0 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M64 1 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 100 45.45 18.18 100 0 36.36 100 100 100 100 0 9.09 100 100 100 90.91 100 90.91 81.82 100 100 100 100 100 100 2.755391989
Cluster_2
Cluster_3 M2 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M3 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M6 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M11 0 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M15 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M19 0 1 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M26 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M31 1 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M50 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M62 0 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 Percentage_3 70 50 10 100 70 0 100 100 100 100 0 50 100 100 100 90 100 100 90 100 100 20 100 100 100 2.504901808
Cluster_3
Cluster_4 M1 1 0 0 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M13 0 1 1 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M16 0 1 0 0 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M18 0 0 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M20 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M21 0 0 1 0 0 0 1 1 1 1 0 1 1 1 1 0 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M27 0 1 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M36 0 0 1 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M37 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M45 0 1 1 0 0 0 1 1 1 1 0 0 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M56 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 Percentage_4 27.27 45.45 45.45 9.09 54.55 0 100 100 100 100 0 63.64 100 100 100 0 100 81.82 90.91 100 100 27.27 100 100 100 2.755391989
Cluster_4
Cluster_5 M22 0 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M39 0 0 0 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M43 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M53 0 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M59 0 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M61 0 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 Percentage_5 0 33.33 0 83.33 0 33.33 100 100 100 100 0 66.67 100 100 100 66.67 33.33 100 16.67 100 100 83.33 100 100 100 1.502941085
Cluster_5
Cluster_6 M0 0 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M14 1 1 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M25 1 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M32 0 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M35 0 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M46 0 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M49 0 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 Percentage_6 28.57 71.43 42.86 100 71.43 71.43 100 100 100 100 0 0 100 100 100 100 85.71 42.86 100 100 100 28.57 100 100 100 1.753431266
Cluster_6
GEN_106 GEN_106 75 16.67 91.67 33.33 91.67 8.33 100 100 100 100 0 33.33 100 100 100 100 83.33 91.67 100 100 100 0 100 100 100 3.00588217

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M0 1 0 0 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M12 0 1 1 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M15 0 1 0 0 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M17 0 0 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M18 0 1 0 1 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M22 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_0 M23 0 1 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M33 0 0 1 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M34 0 0 0 1 1 0 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M39 0 0 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M44 0 1 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M47 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M50 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M57 0 1 1 0 0 0 1 1 1 1 0 0 1 1 1 0 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 21.43 42.86 21.43 21.43 64.29 7.14 100 100 100 100 0 42.86 100 100 100 0 100 85.71 85.71 100 100 14.29 100 100 100 3.506862532
Cluster_0
Cluster_1 M3 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M4 0 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M6 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M7 0 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M9 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M16 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M20 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M24 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M25 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M30 0 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M32 0 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M36 1 0 1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M38 0 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M40 0 0 1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M42 1 0 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M43 0 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M58 0 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M60 0 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 50 0 83.33 50 88.89 33.33 100 100 100 100 0 16.67 100 100 100 100 83.33 83.33 100 100 100 11.11 100 100 100 4.508823255
Cluster_1
Cluster_2 M2 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M10 0 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M13 1 1 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M21 1 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M27 1 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M28 0 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M31 0 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M37 1 1 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M41 0 1 1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M45 1 1 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M46 0 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M49 0 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M51 1 0 1 1 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M53 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M54 1 1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M56 1 1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M62 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 64.71 70.59 17.65 100 41.18 41.18 100 100 100 100 0 0 100 100 100 94.12 100 58.82 82.35 100 100 35.29 100 100 100 4.258333074
Cluster_2
Cluster_3 M1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M5 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M8 0 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M11 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M14 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M19 0 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M26 1 0 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M29 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M35 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M48 1 1 0 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M52 0 0 0 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M55 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M59 1 0 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M61 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M63 0 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M64 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 Percentage_3 75 56.25 12.5 68.75 25 6.25 100 100 100 100 0 87.5 100 100 100 68.75 81.25 100 75 100 100 37.5 100 100 100 4.007842893
Cluster_3
GEN_107 GEN_107 50 0 83.33 50 88.89 33.33 100 100 100 100 0 16.67 100 100 100 100 83.33 83.33 100 100 100 11.11 100 100 100 4.508823255



ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M0 1 0 0 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M5 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M9 0 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M13 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M23 1 0 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M31 1 0 1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M34 0 0 1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M41 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M43 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M46 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M49 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M52 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 75 25 16.67 75 41.67 0 100 100 100 100 0 41.67 100 100 100 83.33 100 100 100 100 100 0 100 100 100 3.00588217
Cluster_0
Cluster_1 M10 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M12 1 1 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M14 0 1 0 0 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M19 1 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M32 1 1 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M54 0 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M56 0 0 0 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M57 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M58 1 1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M60 1 1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M63 1 1 0 0 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 72.73 72.73 0 81.82 36.36 45.45 100 100 100 100 0 0 100 100 100 63.64 100 63.64 63.64 100 100 54.55 100 100 100 2.755391989
Cluster_1
Cluster_2 M3 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M4 0 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M6 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M8 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M21 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M22 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M25 0 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M27 0 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M36 1 0 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M39 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M47 0 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M48 0 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M50 0 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M51 1 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 57.14 0 92.86 42.86 100 14.29 100 100 100 100 0 42.86 100 100 100 100 71.43 78.57 100 100 100 0 100 100 100 3.506862532
Cluster_2
Cluster_3 M2 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M15 0 0 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M16 0 1 0 1 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M18 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M20 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M29 0 0 0 1 1 0 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M33 0 0 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M37 0 1 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M44 0 0 0 1 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M45 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M53 0 0 0 1 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M55 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 Percentage_3 41.67 16.67 0 41.67 100 25 100 100 100 100 0 8.33 100 100 100 25 100 91.67 75 100 100 16.67 100 100 100 3.00588217
Cluster_3
Cluster_4 M1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M11 0 1 1 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M24 0 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M28 0 0 1 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M30 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M35 0 1 1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M42 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M62 0 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 Percentage_4 37.5 75 75 37.5 0 25 100 100 100 100 0 75 100 100 100 75 75 100 100 100 100 12.5 100 100 100 2.003921447
Cluster_4
Cluster_5 M7 0 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_5 M17 0 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M26 0 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M38 1 1 0 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M40 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M59 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M61 1 0 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M64 1 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 Percentage_5 62.5 87.5 0 75 0 12.5 100 100 100 100 0 100 100 100 100 75 87.5 75 75 100 100 37.5 100 100 100 2.003921447
Cluster_5
GEN_108 GEN_108 57.14 0 92.86 42.86 100 14.29 100 100 100 100 0 42.86 100 100 100 100 71.43 78.57 100 100 100 0 100 100 100 3.506862532

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M8 1 1 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M9 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M13 0 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M14 1 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M16 0 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M21 1 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M24 0 1 1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M27 1 1 0 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M28 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M34 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M39 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M44 1 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M47 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M48 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M53 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M55 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M58 0 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M59 1 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M62 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M63 1 1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 80.95 80.95 14.29 85.71 42.86 28.57 100 100 100 100 0 42.86 100 100 100 95.24 95.24 76.19 80.95 100 100 9.52 100 100 100 5.260293798
Cluster_0
Cluster_1 M0 1 0 0 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M7 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M10 0 1 0 0 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M11 0 0 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M12 0 1 0 1 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M19 0 0 1 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M20 0 0 0 1 1 0 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M22 0 0 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M26 0 1 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M31 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M32 0 0 0 1 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M36 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M45 0 1 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M46 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 0 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M50 1 0 0 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M54 1 0 0 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M57 0 0 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M60 0 0 0 1 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M61 0 0 0 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M64 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 35 30 15 50 45 5 100 100 100 100 0 45 100 100 100 5 100 95 65 100 100 15 100 100 100 5.009803617
Cluster_1
Cluster_2 M2 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M3 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M4 0 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M5 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M6 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M15 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M17 0 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M18 0 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M23 0 0 1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M25 1 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M29 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M30 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_2 M33 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M35 0 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M37 0 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M38 1 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M40 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M41 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M42 0 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M43 0 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M49 0 0 1 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M51 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M52 1 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M56 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 58.33 4.17 66.67 50 91.67 8.33 100 100 100 100 0 29.17 100 100 100 95.83 70.83 87.5 91.67 100 100 0 100 100 100 6.01176434
Cluster_2
GEN_109 GEN_109 58.33 4.17 66.67 50 91.67 8.33 100 100 100 100 0 29.17 100 100 100 95.83 70.83 87.5 91.67 100 100 0 100 100 100 6.01176434

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M2 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M3 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M5 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M12 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M22 1 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M26 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M27 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M29 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M32 1 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M33 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M34 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M35 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M36 0 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M39 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M42 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M43 1 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M44 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M46 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M51 1 0 1 0 0 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M52 1 0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M63 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M64 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 95.45 27.27 50 36.36 95.45 27.27 100 100 100 100 0 40.91 100 100 100 100 77.27 90.91 95.45 100 100 0 100 100 100 5.510783978
Cluster_0
Cluster_1 M4 0 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M6 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M9 0 1 0 0 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M10 0 0 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M13 0 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M14 0 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M15 0 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M16 0 0 1 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M17 0 0 0 1 1 0 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M19 0 0 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M20 0 0 1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M21 0 1 1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M23 0 1 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M28 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M31 0 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M37 0 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M40 0 0 1 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M47 0 0 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M50 0 1 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M53 0 0 1 1 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M56 0 0 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M57 0 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M59 0 1 1 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M62 0 0 1 1 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 0 25 58.33 45.83 66.67 12.5 100 100 100 100 0 20.83 100 100 100 50 95.83 95.83 79.17 100 100 0 100 100 100 6.01176434
Cluster_1
Cluster_2 M0 1 0 0 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_2 M7 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M8 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M11 0 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M18 1 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M24 1 1 0 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M25 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M30 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M38 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M41 1 0 0 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M45 1 0 0 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M48 0 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M49 1 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M54 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M55 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M58 0 0 0 1 0 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M60 0 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M61 1 0 0 0 0 0 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 78.95 47.37 10.53 89.47 15.79 5.26 100 100 100 100 0 73.68 100 100 100 73.68 78.95 78.95 78.95 100 100 0 100 100 100 4.759313436
Cluster_2
GEN_110 GEN_110 0 25 58.33 45.83 66.67 12.5 100 100 100 100 0 20.83 100 100 100 50 95.83 95.83 79.17 100 100 0 100 100 100 6.01176434

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M5 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M7 0 1 0 0 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M11 0 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M14 0 0 1 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M15 1 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M17 0 0 1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M18 0 1 1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M38 0 0 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M55 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M56 1 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 40 50 50 80 0 10 100 100 100 100 0 10 100 100 100 60 100 100 80 100 100 0 100 100 100 2.504901808
Cluster_0
Cluster_1 M0 1 0 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M6 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M12 0 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M23 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M26 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M28 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M31 0 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M34 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M36 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M43 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M44 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M50 0 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M57 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M61 0 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M62 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M63 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 75 6.25 12.5 75 81.25 0 100 100 100 100 0 56.25 100 100 100 100 100 100 93.75 100 100 0 100 100 100 4.007842893
Cluster_1
Cluster_2 M3 0 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M4 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M29 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M30 0 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M35 1 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M42 1 0 1 0 0 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M47 1 0 0 0 0 0 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M60 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 75 0 62.5 37.5 75 0 100 100 100 100 0 75 100 100 100 100 12.5 50 100 100 100 0 100 100 100 2.003921447
Cluster_2
Cluster_3 M9 0 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M21 1 1 0 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M22 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M32 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M37 1 0 0 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M39 0 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M40 1 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_3 M46 0 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M52 1 1 0 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 Percentage_3 66.67 77.78 11.11 100 11.11 11.11 100 100 100 100 0 88.89 100 100 100 66.67 77.78 66.67 88.89 100 100 0 100 100 100 2.254411628
Cluster_3
Cluster_4 M2 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M8 0 0 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M16 0 0 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M20 0 1 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M41 0 1 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M45 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M48 0 0 1 1 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M53 0 0 0 1 1 0 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M54 0 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M59 0 1 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 Percentage_4 20 40 20 30 100 10 100 100 100 100 0 0 100 100 100 20 100 100 60 100 100 0 100 100 100 2.504901808
Cluster_4
Cluster_5 M1 1 0 0 1 1 1 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M10 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M13 0 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M19 1 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M24 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M25 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M27 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M33 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M49 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M51 0 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M58 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M64 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 Percentage_5 83.33 50 58.33 16.67 100 66.67 100 100 100 100 0 25 100 100 100 100 91.67 100 83.33 100 100 0 100 100 100 3.00588217
Cluster_5
GEN_111 GEN_111 75 6.25 12.5 75 81.25 0 100 100 100 100 0 56.25 100 100 100 100 100 100 93.75 100 100 0 100 100 100 4.007842893

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M4 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M9 0 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M13 0 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M18 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M21 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M27 1 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M34 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M40 0 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M45 1 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M50 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M51 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M55 0 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M58 0 1 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M59 1 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M62 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 66.67 33.33 13.33 100 66.67 0 100 100 100 100 0 26.67 100 100 100 100 100 93.33 100 100 100 0 100 100 100 3.757352713
Cluster_0
Cluster_1 M0 1 0 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M3 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M10 1 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M11 0 0 1 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M12 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M26 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M32 1 0 1 0 0 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M33 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M46 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M49 0 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M52 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M64 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 83.33 8.33 41.67 16.67 75 8.33 100 100 100 100 0 100 100 100 100 83.33 83.33 100 75 100 100 0 100 100 100 3.00588217
Cluster_1
Cluster_2 M1 1 0 0 1 1 1 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M5 0 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M16 0 1 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M31 0 1 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M38 0 0 1 1 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_2 M43 0 0 0 1 1 0 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M44 0 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M48 0 1 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M54 0 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M61 0 0 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 10 50 10 40 100 20 100 100 100 100 0 0 100 100 100 50 90 100 50 100 100 0 100 100 100 2.504901808
Cluster_2
Cluster_3 M17 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M23 0 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M24 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M28 1 0 0 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M30 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M37 1 0 0 0 0 0 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M53 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 Percentage_3 85.71 57.14 42.86 85.71 28.57 14.29 100 100 100 100 0 100 100 100 100 71.43 85.71 71.43 100 100 100 0 100 100 100 1.753431266
Cluster_3
Cluster_4 M2 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M7 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M15 1 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M19 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M20 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M22 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M25 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M35 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M39 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M41 0 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M47 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M56 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M57 1 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M60 1 0 1 1 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M63 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 Percentage_4 93.33 33.33 53.33 13.33 93.33 46.67 100 100 100 100 0 6.67 100 100 100 80 100 100 93.33 100 100 0 100 100 100 3.757352713
Cluster_4
Cluster_5 M6 0 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M8 0 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M14 0 1 1 1 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M29 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M36 0 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M42 0 1 0 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 Percentage_5 0 66.67 33.33 100 16.67 33.33 100 100 100 100 0 50 100 100 100 83.33 50 66.67 83.33 100 100 0 100 100 100 1.502941085
Cluster_5
GEN_112 GEN_112 66.67 33.33 13.33 100 66.67 0 100 100 100 100 0 26.67 100 100 100 100 100 93.33 100 100 100 0 100 100 100 3.757352713

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M4 0 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M24 0 1 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M28 0 0 1 1 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M30 0 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M32 0 0 0 1 1 0 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M33 0 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M36 0 1 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M37 0 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M41 0 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M44 0 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M45 0 1 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M48 0 0 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M61 0 1 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 0 46.15 7.69 38.46 100 7.69 100 100 100 100 0 7.69 100 100 100 61.54 100 100 69.23 100 100 0 100 100 100 3.256372351
Cluster_0
Cluster_1 M0 1 0 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M2 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M3 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M7 1 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M9 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M13 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M14 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M17 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M20 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M21 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_1 M22 1 0 0 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M23 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M25 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M35 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M38 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M39 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M49 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M51 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M56 1 0 1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M57 1 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M59 1 0 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M63 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M64 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 100 17.39 30.43 65.22 60.87 4.35 100 100 100 100 0 78.26 100 100 100 86.96 95.65 95.65 86.96 100 100 0 100 100 100 5.761274159
Cluster_1
Cluster_2 M1 1 0 0 1 1 1 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M6 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M12 1 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M15 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M16 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M18 1 1 0 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M26 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M29 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M31 0 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M40 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M43 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M47 1 0 1 1 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M50 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M52 1 0 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M53 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M54 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M55 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M58 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 94.44 50 44.44 22.22 94.44 61.11 100 100 100 100 0 22.22 100 100 100 88.89 94.44 94.44 88.89 100 100 0 100 100 100 4.508823255
Cluster_2
Cluster_3 M5 0 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M8 0 0 1 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M10 0 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M11 0 1 1 1 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M19 0 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M27 0 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M34 1 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M42 0 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M46 0 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M60 0 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M62 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 Percentage_3 9.09 54.55 27.27 90.91 27.27 9.09 100 100 100 100 0 54.55 100 100 100 90.91 72.73 81.82 90.91 100 100 0 100 100 100 2.755391989
Cluster_3
GEN_113 GEN_113 100 17.39 30.43 65.22 60.87 4.35 100 100 100 100 0 78.26 100 100 100 86.96 95.65 95.65 86.96 100 100 0 100 100 100 5.761274159

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M5 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M11 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M12 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M13 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M15 1 1 0 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M18 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M23 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M27 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M28 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M34 1 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M35 0 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M41 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M42 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M43 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M46 1 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M47 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M56 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M57 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_0 M59 1 0 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M63 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 95 25 10 15 85 30 100 100 100 100 0 15 100 100 100 95 100 100 95 100 100 0 100 100 100 5.009803617
Cluster_0
Cluster_1 M3 0 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M26 0 0 0 1 1 0 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M29 0 1 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M32 0 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M39 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M49 0 1 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M55 0 1 1 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 0 57.14 14.29 14.29 85.71 14.29 100 100 100 100 0 14.29 100 100 100 28.57 100 100 57.14 100 100 0 100 100 100 1.753431266
Cluster_1
Cluster_2 M4 0 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M9 0 1 1 1 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M24 0 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M48 0 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M50 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M54 0 0 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 0 50 16.67 100 16.67 16.67 100 100 100 100 0 66.67 100 100 100 100 50 66.67 66.67 100 100 0 100 100 100 1.502941085
Cluster_2
Cluster_3 M1 1 0 0 1 1 1 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M7 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M10 1 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M38 1 0 1 1 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M44 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M58 1 0 0 1 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M64 1 0 1 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 Percentage_3 100 14.29 42.86 57.14 100 85.71 100 100 100 100 0 28.57 100 100 100 57.14 57.14 85.71 71.43 100 100 0 100 100 100 1.753431266
Cluster_3
Cluster_4 M0 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M6 1 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M14 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M16 0 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M17 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M19 1 0 0 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M20 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M22 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M31 1 0 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M40 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M45 1 0 1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M51 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M61 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M62 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 Percentage_4 92.86 28.57 57.14 78.57 42.86 0 100 100 100 100 0 85.71 100 100 100 92.86 100 100 92.86 100 100 0 100 100 100 3.506862532
Cluster_4
Cluster_5 M2 0 1 0 1 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M8 0 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M21 0 1 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M25 0 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M30 0 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M33 0 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M36 0 1 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M37 0 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M52 0 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M53 0 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M60 0 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 Percentage_5 0 72.73 0 63.64 81.82 0 100 100 100 100 0 54.55 100 100 100 90.91 90.91 81.82 90.91 100 100 0 100 100 100 2.755391989
Cluster_5
GEN_114 GEN_114 95 25 10 15 85 30 100 100 100 100 0 15 100 100 100 95 100 100 95 100 100 0 100 100 100 5.009803617

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M2 0 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M17 0 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M18 0 0 0 1 1 0 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M19 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M25 1 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M26 0 1 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M27 1 0 1 1 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_0 M28 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M30 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M35 1 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M46 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M47 1 0 0 1 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M48 1 0 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M54 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M63 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 66.67 6.67 6.67 53.33 80 20 100 100 100 100 0 0 100 100 100 80 93.33 100 80 100 100 0 100 100 100 3.757352713
Cluster_0
Cluster_1 M0 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M5 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M13 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M20 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M22 0 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M31 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M33 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M40 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M41 0 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M42 0 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M44 0 1 1 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M49 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M60 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M62 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M64 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 73.33 53.33 33.33 0 86.67 13.33 100 100 100 100 0 100 100 100 100 86.67 93.33 80 86.67 100 100 0 100 100 100 3.757352713
Cluster_1
Cluster_2 M8 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M10 1 1 0 0 0 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M21 0 1 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M32 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M36 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M38 0 1 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M45 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M51 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M52 1 0 1 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M53 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M58 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 81.82 72.73 18.18 0 90.91 63.64 100 100 100 100 0 0 100 100 100 63.64 100 81.82 100 100 100 0 100 100 100 2.755391989
Cluster_2
Cluster_3 M1 0 1 0 1 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M3 0 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M4 1 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M11 0 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M12 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M14 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M15 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M23 1 0 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M24 0 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M29 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M37 0 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M39 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M43 0 0 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M50 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M55 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M59 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M61 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 Percentage_3 58.82 41.18 35.29 100 52.94 11.76 100 100 100 100 0 100 100 100 100 94.12 94.12 94.12 76.47 100 100 0 100 100 100 4.258333074
Cluster_3
Cluster_4 M6 0 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M7 0 1 1 1 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M9 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M16 0 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M34 1 0 1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M56 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M57 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 Percentage_4 57.14 28.57 42.86 100 14.29 0 100 100 100 100 0 0 100 100 100 100 42.86 71.43 100 100 100 0 100 100 100 1.753431266
Cluster_4
GEN_115 GEN_115 58.82 41.18 35.29 100 52.94 11.76 100 100 100 100 0 100 100 100 100 94.12 94.12 94.12 76.47 100 100 0 100 100 100 4.258333074



ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M15 0 0 0 1 1 0 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M24 1 0 1 1 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M33 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M39 1 0 0 1 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M40 1 0 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M50 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M58 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M62 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 75 0 12.5 100 87.5 87.5 100 100 100 100 0 50 100 100 100 62.5 87.5 87.5 75 100 100 0 100 100 100 2.003921447
Cluster_0
Cluster_1 M2 0 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M4 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M7 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M18 0 1 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M19 0 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M32 0 1 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M35 0 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M36 0 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M53 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 33.33 66.67 11.11 0 100 0 100 100 100 100 0 55.56 100 100 100 66.67 77.78 88.89 77.78 100 100 0 100 100 100 2.254411628
Cluster_1
Cluster_2 M11 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M14 0 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M16 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M17 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M22 1 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M23 0 1 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M25 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M26 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M30 1 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M48 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M52 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M56 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M59 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M60 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M61 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 86.67 20 0 53.33 86.67 0 100 100 100 100 0 26.67 100 100 100 100 100 100 100 100 100 0 100 100 100 3.757352713
Cluster_2
Cluster_3 M3 1 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M5 0 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M8 0 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M13 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M20 1 0 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M29 1 0 1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M37 0 0 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M41 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M44 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M64 1 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 Percentage_3 70 0 50 100 30 0 100 100 100 100 0 60 100 100 100 100 90 100 80 100 100 0 100 100 100 2.504901808
Cluster_3
Cluster_4 M0 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M1 0 1 0 1 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M21 0 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M34 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M49 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M51 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M63 0 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 Percentage_4 57.14 71.43 57.14 28.57 71.43 0 100 100 100 100 0 100 100 100 100 85.71 100 85.71 85.71 100 100 0 100 100 100 1.753431266
Cluster_4
Cluster_5 M9 1 1 0 0 0 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M27 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M28 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M38 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M42 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M43 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M46 1 1 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M47 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_5 M54 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M55 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M57 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 Percentage_5 100 72.73 0 9.09 90.91 81.82 100 100 100 100 0 9.09 100 100 100 90.91 90.91 54.55 100 100 100 0 100 100 100 2.755391989
Cluster_5
Cluster_6 M6 0 1 1 1 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M10 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M12 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M31 0 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M45 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 Percentage_6 60 100 80 100 0 0 100 100 100 100 0 60 100 100 100 100 80 100 80 100 100 0 100 100 100 1.252450904
Cluster_6
GEN_116 GEN_116 86.67 20 0 53.33 86.67 0 100 100 100 100 0 26.67 100 100 100 100 100 100 100 100 100 0 100 100 100 3.757352713

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M1 0 1 0 1 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M3 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M11 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M17 0 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M26 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M27 0 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M39 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M40 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M47 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M62 0 0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 50 10 30 60 100 40 100 100 100 100 0 100 100 100 100 80 90 80 60 100 100 0 100 100 100 2.504901808
Cluster_0
Cluster_1 M4 0 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M7 0 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M13 0 0 0 1 1 0 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M18 1 0 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M24 1 0 1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M29 0 0 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M32 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M35 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M50 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 55.56 0 33.33 100 11.11 11.11 100 100 100 100 0 55.56 100 100 100 77.78 88.89 88.89 77.78 100 100 0 100 100 100 2.254411628
Cluster_1
Cluster_2 M6 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M8 1 1 0 0 0 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M16 0 1 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M22 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M23 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M28 0 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M30 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M33 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M34 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M42 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M43 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M44 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M45 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M46 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M57 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M63 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M64 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 88.24 88.24 5.88 0 94.12 58.82 100 100 100 100 0 23.53 100 100 100 88.24 94.12 76.47 94.12 100 100 0 100 100 100 4.258333074
Cluster_2
Cluster_3 M2 1 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M9 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M12 0 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M14 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M15 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M20 0 1 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M21 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M31 1 0 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M38 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M41 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M48 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M49 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_3 M51 1 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M54 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M55 0 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M56 1 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M58 1 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M59 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 Percentage_3 83.33 16.67 27.78 88.89 94.44 11.11 100 100 100 100 0 27.78 100 100 100 100 100 100 100 100 100 0 100 100 100 4.508823255
Cluster_3
Cluster_4 M0 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M5 0 1 1 1 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M10 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M19 1 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M25 1 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M36 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M37 1 1 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M52 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M53 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M60 1 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M61 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 Percentage_4 81.82 72.73 45.45 54.55 9.09 0 100 100 100 100 0 36.36 100 100 100 100 72.73 90.91 90.91 100 100 0 100 100 100 2.755391989
Cluster_4
GEN_117 GEN_117 83.33 16.67 27.78 88.89 94.44 11.11 100 100 100 100 0 27.78 100 100 100 100 100 100 100 100 100 0 100 100 100 4.508823255

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M1 0 1 0 1 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M3 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M8 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M9 0 0 0 1 1 0 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M10 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M12 0 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M13 1 0 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M15 0 1 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M20 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M22 0 0 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M29 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M30 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M35 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M36 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M40 0 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M44 1 0 0 1 0 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M45 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M48 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M56 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M60 1 0 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 55 10 0 85 60 20 100 100 100 100 0 50 100 100 100 85 95 90 75 100 100 0 100 100 100 5.009803617
Cluster_0
Cluster_1 M0 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M5 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M11 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M14 1 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M16 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M17 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M18 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M24 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M25 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M27 1 1 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M31 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M32 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M33 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M34 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M42 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M47 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M49 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M50 1 1 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M52 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M53 1 1 0 0 0 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M54 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M55 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M57 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_1 M62 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M64 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 100 72 4 4 80 44 100 100 100 100 0 24 100 100 100 96 80 76 96 100 100 0 100 100 100 6.262254521
Cluster_1
Cluster_2 M2 1 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M4 0 1 1 1 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M6 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M7 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M19 1 0 1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M21 0 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M23 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M26 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M28 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M37 1 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M38 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M39 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M41 1 0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M43 1 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M46 0 0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M51 1 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M58 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M59 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M61 0 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M63 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 75 45 90 80 60 20 100 100 100 100 0 70 100 100 100 100 85 95 95 100 100 0 100 100 100 5.009803617
Cluster_2
GEN_118 GEN_118 100 72 4 4 80 44 100 100 100 100 0 24 100 100 100 96 80 76 96 100 100 0 100 100 100 6.262254521

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M1 1 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M4 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M5 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M6 0 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M7 1 0 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M11 1 0 1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M12 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M14 0 0 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M15 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M18 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M20 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M21 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M26 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M27 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M28 1 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M31 0 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M32 1 0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M34 1 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M35 1 0 0 1 0 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M37 0 0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M39 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M42 1 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M47 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M50 1 0 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M59 0 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M62 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 76.92 0 34.62 96.15 69.23 26.92 100 100 100 100 0 61.54 100 100 100 96.15 96.15 80.77 88.46 100 100 0 100 100 100 6.512744702
Cluster_0
Cluster_1 M2 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M8 1 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M9 0 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M10 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M16 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M17 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M19 1 1 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M23 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M25 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M33 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M36 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M38 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_1 M40 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M41 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M44 1 1 0 0 0 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M45 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M46 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M48 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M49 1 1 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M54 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M56 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M57 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M58 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M63 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 87.5 66.67 0 8.33 83.33 41.67 100 100 100 100 0 4.17 100 100 100 95.83 95.83 75 95.83 100 100 0 100 100 100 6.01176434
Cluster_1
Cluster_2 M0 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M3 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M13 0 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M22 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M24 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M29 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M30 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M43 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M51 0 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M52 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M53 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M55 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M60 1 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M61 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M64 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 80 86.67 53.33 33.33 40 33.33 100 100 100 100 0 93.33 100 100 100 100 60 93.33 100 100 100 0 100 100 100 3.757352713
Cluster_2
GEN_119 GEN_119 76.92 0 34.62 96.15 69.23 26.92 100 100 100 100 0 61.54 100 100 100 96.15 96.15 80.77 88.46 100 100 0 100 100 100 6.512744702

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M10 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M14 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M15 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M20 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M21 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M22 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M27 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M31 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M32 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M33 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M35 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M36 1 1 0 0 0 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M38 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M40 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M41 1 1 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M46 1 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M47 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M48 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M52 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M62 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 100 90 5 10 95 65 100 100 100 100 0 15 100 100 100 95 90 75 95 100 100 0 100 100 100 5.009803617
Cluster_0
Cluster_1 M1 1 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M4 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M5 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M7 1 0 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M9 0 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M11 1 0 1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M12 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M13 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M16 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M17 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M18 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M23 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M24 1 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_1 M26 1 0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M28 1 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M30 0 0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M34 1 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M39 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M42 1 0 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M49 0 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M51 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M54 0 0 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M55 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M56 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 0 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M57 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M58 1 0 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M61 1 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M63 0 0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M64 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 79.31 0 37.93 96.55 75.86 31.03 100 100 100 100 0 62.07 100 100 100 96.55 100 72.41 86.21 100 100 0 100 100 100 7.264215244
Cluster_1
Cluster_2 M0 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M2 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M3 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M6 0 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M8 1 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M19 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M25 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M29 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M37 1 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M43 0 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M44 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M45 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M50 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M53 0 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M59 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M60 0 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 62.5 62.5 43.75 12.5 18.75 25 100 100 100 100 0 75 100 100 100 93.75 68.75 81.25 100 100 100 0 100 100 100 4.007842893
Cluster_2
GEN_120 GEN_120 79.31 0 37.93 96.55 75.86 31.03 100 100 100 100 0 62.07 100 100 100 96.55 100 72.41 86.21 100 100 0 100 100 100 7.264215244

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M6 1 0 1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M10 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M11 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M17 1 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M36 0 0 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M42 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M53 1 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M58 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M62 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 88.89 0 55.56 100 22.22 0 100 100 100 100 0 33.33 100 100 100 100 88.89 88.89 100 100 100 0 100 100 100 2.254411628
Cluster_0
Cluster_1 M4 0 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M7 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M27 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M38 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 0 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M50 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M51 0 0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M55 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M64 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 0 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 62.5 0 12.5 50 100 75 100 100 100 100 0 100 100 100 100 62.5 87.5 25 100 100 100 0 100 100 100 2.003921447
Cluster_1
Cluster_2 M8 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M12 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M13 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M19 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M22 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M24 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M25 1 1 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M29 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M30 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_2 M34 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M44 0 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M52 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M57 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M59 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M60 1 0 0 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 93.33 80 6.67 6.67 86.67 60 100 100 100 100 0 26.67 100 100 100 100 100 100 100 100 100 0 100 100 100 3.757352713
Cluster_2
Cluster_3 M0 1 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M2 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M3 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M15 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M18 0 0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M20 1 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M23 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M31 0 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M33 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M37 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M39 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M43 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M54 1 0 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M63 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 Percentage_3 85.71 0 21.43 100 100 21.43 100 100 100 100 0 64.29 100 100 100 92.86 92.86 85.71 71.43 100 100 0 100 100 100 3.506862532
Cluster_3
Cluster_4 M5 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M9 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M14 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M16 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M21 1 1 0 0 0 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M35 0 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M47 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M61 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 Percentage_4 87.5 100 12.5 0 87.5 87.5 100 100 100 100 0 50 100 100 100 87.5 50 37.5 100 100 100 0 100 100 100 2.003921447
Cluster_4
Cluster_5 M1 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M41 0 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M45 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M46 0 0 1 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M48 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M49 0 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M56 0 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 Percentage_5 14.29 57.14 57.14 28.57 0 0 100 100 100 100 0 42.86 100 100 100 100 100 100 100 100 100 0 100 100 100 1.753431266
Cluster_5
Cluster_6 M26 0 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M28 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M32 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M40 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 Percentage_6 75 100 75 25 0 100 100 100 100 100 0 100 100 100 100 75 25 100 100 100 100 0 100 100 100 1.001960723
Cluster_6
GEN_121 GEN_121 93.33 80 6.67 6.67 86.67 60 100 100 100 100 0 26.67 100 100 100 100 100 100 100 100 100 0 100 100 100 3.757352713

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M5 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M8 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M9 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M12 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M13 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M15 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M17 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M19 1 1 0 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M20 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M24 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M25 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M28 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M40 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M41 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M46 1 0 0 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M47 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M55 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_0 M56 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M60 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M61 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M62 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M63 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 100 81.82 9.09 0 90.91 72.73 100 100 100 100 0 27.27 100 100 100 86.36 90.91 77.27 100 100 100 0 100 100 100 5.510783978
Cluster_0
Cluster_1 M0 1 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M1 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M6 1 0 1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M10 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M16 1 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M18 1 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M29 0 0 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M34 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M38 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M39 0 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M44 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M48 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M51 1 0 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M57 0 0 1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M64 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 66.67 6.67 53.33 86.67 20 6.67 100 100 100 100 0 40 100 100 100 100 93.33 93.33 100 100 100 0 100 100 100 3.757352713
Cluster_1
Cluster_2 M11 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M21 0 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M23 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M26 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M32 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M33 0 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M36 0 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M37 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M43 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M45 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M52 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M53 0 1 0 0 0 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M58 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M59 0 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 64.29 85.71 57.14 14.29 28.57 71.43 100 100 100 100 0 92.86 100 100 100 92.86 71.43 100 100 100 100 0 100 100 100 3.506862532
Cluster_2
Cluster_3 M2 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M3 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M4 0 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M7 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M14 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M22 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M27 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M30 0 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M31 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M35 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M42 1 0 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M49 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M50 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 0 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M54 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 Percentage_3 78.57 0 0 71.43 100 28.57 100 100 100 100 0 71.43 100 100 100 78.57 85.71 64.29 64.29 100 100 0 100 100 100 3.506862532
Cluster_3
GEN_122 GEN_122 100 81.82 9.09 0 90.91 72.73 100 100 100 100 0 27.27 100 100 100 86.36 90.91 77.27 100 100 100 0 100 100 100 5.510783978

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M1 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M5 1 0 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M11 1 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M13 1 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M29 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M32 1 0 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M33 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M37 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M42 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M45 0 0 1 1 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_0 M52 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M58 0 0 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 66.67 0 41.67 75 33.33 33.33 100 100 100 100 0 0 100 100 100 100 83.33 100 83.33 100 100 0 100 100 100 3.00588217
Cluster_0
Cluster_1 M4 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M9 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M16 0 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M18 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M20 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M25 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M28 0 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M30 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M34 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M36 0 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M41 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M46 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M47 0 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M51 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M56 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M59 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M62 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M63 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 77.78 83.33 44.44 16.67 50 88.89 100 100 100 100 0 100 100 100 100 94.44 77.78 88.89 100 100 100 0 100 100 100 4.508823255
Cluster_1
Cluster_2 M0 1 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M2 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M3 0 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M6 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M17 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M22 0 0 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M23 0 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M24 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M26 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M27 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M38 0 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M39 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 0 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M40 1 0 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M60 0 0 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 57.14 0 14.29 85.71 71.43 28.57 100 100 100 100 0 100 100 100 100 92.86 85.71 71.43 71.43 100 100 0 100 100 100 3.506862532
Cluster_2
Cluster_3 M7 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M8 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M10 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M12 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M14 1 1 0 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M15 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M19 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M21 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M31 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M35 1 0 0 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M43 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M44 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M48 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M49 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M50 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M53 1 1 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M54 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M55 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M57 0 1 0 0 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M61 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M64 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 Percentage_3 95.24 71.43 4.76 4.76 85.71 61.9 100 100 100 100 0 4.76 100 100 100 85.71 95.24 85.71 100 100 100 0 100 100 100 5.260293798
Cluster_3
GEN_123 GEN_123 95.24 71.43 4.76 4.76 85.71 61.9 100 100 100 100 0 4.76 100 100 100 85.71 95.24 85.71 100 100 100 0 100 100 100 5.260293798

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M3 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M4 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M5 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_0 M6 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M7 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M8 1 1 0 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M9 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M10 0 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M12 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M13 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M14 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M17 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M20 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M22 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M23 1 1 0 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M24 0 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M28 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M30 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M31 0 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M32 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M33 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M34 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M35 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M38 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M39 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M40 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M41 0 1 0 0 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M43 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M45 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M46 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M51 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M52 1 1 0 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M53 1 0 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M55 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M56 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M60 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M61 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M63 1 1 1 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M64 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 89.74 71.79 28.21 5.13 66.67 76.92 100 100 100 100 0 48.72 100 100 100 94.87 89.74 84.62 100 100 100 0 100 100 100 9.769117053
Cluster_0
Cluster_1 M0 1 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M1 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M2 0 0 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M11 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M15 0 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M16 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M18 0 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M19 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M21 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M25 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M26 0 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M27 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 0 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M29 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M36 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M37 1 1 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M42 0 0 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M44 0 0 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M47 0 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M48 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M49 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M50 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M54 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M57 1 0 0 1 0 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M58 0 1 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M59 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M62 0 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 57.69 7.69 15.38 73.08 65.38 15.38 100 100 100 100 0 61.54 100 100 100 92.31 84.62 92.31 69.23 100 100 0 100 100 100 6.512744702
Cluster_1
GEN_124 GEN_124 89.74 71.79 28.21 5.13 66.67 76.92 100 100 100 100 0 48.72 100 100 100 94.87 89.74 84.62 100 100 100 0 100 100 100 9.769117053

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness



Cluster_0 M6 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M13 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M15 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M19 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M26 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M32 0 0 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M38 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M42 1 0 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M46 1 0 0 1 0 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M58 0 0 1 0 0 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M61 0 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 63.64 0 27.27 54.55 27.27 9.09 100 100 100 100 0 36.36 100 100 100 100 63.64 90.91 81.82 100 100 0 100 100 100 2.755391989
Cluster_0
Cluster_1 M3 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M4 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M5 1 1 0 0 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M7 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M9 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M22 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M23 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M27 1 1 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M28 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M29 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M31 0 1 0 0 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M35 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M40 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M41 1 1 0 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M44 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M47 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M53 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M54 1 1 1 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M55 0 1 0 0 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M56 1 1 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M60 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M62 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 90.91 68.18 13.64 9.09 77.27 54.55 100 100 100 100 0 0 100 100 100 95.45 90.91 90.91 100 100 100 0 100 100 100 5.510783978
Cluster_1
Cluster_2 M0 1 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M10 0 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M11 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M12 0 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M17 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 0 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M34 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M36 0 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M37 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M39 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M43 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M48 0 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M50 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M63 0 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M64 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 57.14 7.14 21.43 71.43 85.71 28.57 100 100 100 100 0 100 100 100 100 85.71 100 85.71 50 100 100 0 100 100 100 3.506862532
Cluster_2
Cluster_3 M1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M2 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M8 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M14 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M16 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M18 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M20 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M21 0 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M24 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M25 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M30 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M33 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M45 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M49 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M51 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M52 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_3 M57 0 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M59 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 Percentage_3 88.89 83.33 44.44 11.11 66.67 88.89 100 100 100 100 0 100 100 100 100 88.89 88.89 83.33 94.44 100 100 0 100 100 100 4.508823255
Cluster_3
GEN_125 GEN_125 90.91 68.18 13.64 9.09 77.27 54.55 100 100 100 100 0 0 100 100 100 95.45 90.91 90.91 100 100 100 0 100 100 100 5.510783978

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M3 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M4 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M7 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M9 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M16 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M19 1 1 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M23 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M27 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M31 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M34 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M39 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M44 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M49 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M50 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M57 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M61 1 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M62 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 100 64.71 5.88 11.76 100 35.29 100 100 100 100 0 0 100 100 100 100 100 88.24 100 100 100 0 100 100 100 4.258333074
Cluster_0
Cluster_1 M13 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M14 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 0 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M15 0 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M24 0 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M29 1 0 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M47 0 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M48 0 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M51 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M60 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 44.44 33.33 55.56 33.33 88.89 55.56 100 100 100 100 0 100 100 100 100 88.89 77.78 55.56 88.89 100 100 0 100 100 100 2.254411628
Cluster_1
Cluster_2 M0 1 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M11 0 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M37 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M45 0 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M54 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M59 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M64 1 0 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 71.43 28.57 28.57 42.86 85.71 0 100 100 100 100 0 100 100 100 100 100 100 100 100 100 100 0 100 100 100 1.753431266
Cluster_2
Cluster_3 M1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M2 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M8 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M17 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M20 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M22 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M32 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M36 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M38 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M42 0 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M53 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M55 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M63 0 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 Percentage_3 84.62 100 46.15 0 69.23 100 100 100 100 100 0 84.62 100 100 100 92.31 92.31 69.23 100 100 100 0 100 100 100 3.256372351
Cluster_3
Cluster_4 M6 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M12 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M18 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M26 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M33 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M46 1 0 1 0 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 Percentage_4 100 0 16.67 66.67 33.33 0 100 100 100 100 0 0 100 100 100 66.67 50 100 83.33 100 100 0 100 100 100 1.502941085
Cluster_4



Cluster_5 M10 0 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M25 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M30 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M35 0 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M52 1 0 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M56 0 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 Percentage_5 50 0 16.67 83.33 83.33 0 100 100 100 100 0 100 100 100 100 100 83.33 100 0 100 100 0 100 100 100 1.502941085
Cluster_5
Cluster_6 M5 1 1 0 0 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M21 0 1 0 0 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M28 1 1 0 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M40 1 1 1 0 0 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M41 0 1 0 0 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M43 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M58 0 1 0 0 0 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 Percentage_6 57.14 100 14.29 14.29 0 71.43 100 100 100 100 0 14.29 100 100 100 85.71 28.57 100 100 100 100 0 100 100 100 1.753431266
Cluster_6
GEN_126 GEN_126 100 64.71 5.88 11.76 100 35.29 100 100 100 100 0 0 100 100 100 100 100 88.24 100 100 100 0 100 100 100 4.258333074

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M15 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M23 0 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M25 0 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M26 0 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M33 0 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M54 0 1 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M55 0 0 0 1 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M58 0 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M62 0 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 0 1 1 0.061719215 1.190272546 0.073462687
Cluster_0 Percentage_0 11.11 33.33 11.11 88.89 88.89 33.33 100 100 100 100 0 33.33 100 100 100 100 55.56 88.89 88.89 100 100 0 88.89 100 100 2.077384134
Cluster_0
Cluster_1 M0 1 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M4 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M8 0 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M14 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M18 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M41 1 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M49 0 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 71.43 0 42.86 71.43 100 0 100 100 100 100 0 71.43 100 100 100 100 71.43 100 57.14 100 100 0 100 100 100 1.753431266
Cluster_1
Cluster_2 M1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M3 1 1 0 0 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M6 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M9 0 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M12 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M31 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M32 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M47 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M48 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M50 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M57 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M60 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 0 1 0.061762485 1.235498926 0.076307484
Cluster_2 M63 1 1 0 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0.061719215 1.190272546 0.073462687
Cluster_2 Percentage_2 92.31 100 61.54 7.69 53.85 92.31 100 100 100 100 0 76.92 100 100 92.31 84.62 92.31 84.62 100 100 100 0 100 92.31 100 2.90516216
Cluster_2
Cluster_3 M22 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M34 0 1 0 0 0 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M42 0 1 0 0 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M43 0 1 0 0 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M44 1 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M51 0 1 0 0 0 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M59 0 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M61 0 1 0 0 1 1 1 1 0 1 0 0 1 1 1 0 1 0 1 1 1 0 1 0 1 0.059480464 1.240450647 0.07378258
Cluster_3 Percentage_3 25 100 0 25 37.5 75 100 100 87.5 100 0 25 100 100 100 87.5 50 62.5 100 100 100 12.5 100 87.5 100 1.827213846
Cluster_3
Cluster_4 M11 1 0 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M17 1 0 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M24 1 0 1 0 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M29 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_4 M30 1 0 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M36 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M39 1 0 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M40 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M52 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M56 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M64 1 0 0 0 0 0 1 1 1 1 0 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0.061719215 1.190272546 0.073462687
Cluster_4 Percentage_4 100 18.18 63.64 0 36.36 27.27 100 100 100 100 0 90.91 100 100 90.91 90.91 81.82 90.91 81.82 100 100 0 100 100 100 2.578364496
Cluster_4
Cluster_5 M2 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M5 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M7 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M10 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M13 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M16 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M19 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M20 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M21 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M27 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M28 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M35 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M37 1 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M38 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M45 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M46 1 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M53 1 1 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 Percentage_5 100 76.47 11.76 23.53 94.12 35.29 100 100 100 100 0 5.88 100 100 100 100 100 94.12 100 100 100 0 100 100 100 4.258333074
Cluster_5
GEN_127 GEN_127 100 76.47 11.76 23.53 94.12 35.29 100 100 100 100 0 5.88 100 100 100 100 100 94.12 100 100 100 0 100 100 100 4.258333074

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M3 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M6 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M7 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M12 1 0 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M17 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M22 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M25 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M28 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M39 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M42 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M43 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M47 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M49 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M60 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 100 64.29 85.71 7.14 57.14 64.29 100 100 100 100 0 92.86 100 100 100 85.71 92.86 85.71 92.86 100 100 0 100 100 100 3.506862532
Cluster_0
Cluster_1 M10 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M16 0 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M18 0 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M19 0 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M26 0 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M41 0 0 0 1 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M44 0 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M48 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M50 0 0 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M52 0 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M59 0 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M61 1 0 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 25 25 0 91.67 83.33 33.33 100 100 100 100 0 41.67 100 100 100 100 50 83.33 83.33 100 100 0 100 100 100 3.00588217
Cluster_1
Cluster_2 M5 0 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M27 0 1 0 0 0 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M32 0 1 0 0 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M33 1 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M35 0 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M51 0 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M56 0 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M57 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_2 M62 0 1 0 0 0 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 22.22 100 0 22.22 44.44 44.44 100 100 100 100 0 11.11 100 100 100 100 33.33 77.78 100 100 100 0 100 100 100 2.254411628
Cluster_2
Cluster_3 M1 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M2 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M8 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M11 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M14 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M15 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M20 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M21 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M24 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M29 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M34 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M36 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M38 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M40 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M45 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M46 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M53 1 1 1 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M55 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M58 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M63 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 Percentage_3 100 85 35 0 95 55 100 100 100 100 0 10 100 100 100 95 95 100 95 100 100 0 100 100 100 5.009803617
Cluster_3
Cluster_4 M0 1 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M4 0 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M9 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M13 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M23 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M30 1 0 0 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M31 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M37 0 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M54 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M64 0 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 Percentage_4 70 0 20 40 90 20 100 100 100 100 0 100 100 100 100 90 90 100 60 100 100 0 100 100 100 2.504901808
Cluster_4
GEN_128 GEN_128 100 85 35 0 95 55 100 100 100 100 0 10 100 100 100 95 95 100 95 100 100 0 100 100 100 5.009803617

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M4 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M5 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M10 1 0 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M16 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M20 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M22 1 0 0 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M31 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M34 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M35 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M40 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M50 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M54 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M64 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 100 61.54 69.23 15.38 46.15 53.85 100 100 100 100 0 100 100 100 100 92.31 92.31 84.62 92.31 100 100 0 100 100 100 3.256372351
Cluster_0
Cluster_1 M8 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M14 0 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M27 0 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M33 0 0 0 1 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M36 0 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M39 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M43 0 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M60 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M61 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 44.44 11.11 0 66.67 77.78 22.22 100 100 100 100 0 11.11 100 100 100 88.89 33.33 88.89 77.78 100 100 0 100 100 100 2.254411628
Cluster_1
Cluster_2 M2 0 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M7 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M11 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_2 M15 0 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M17 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M29 0 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M41 0 0 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M46 0 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M49 0 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M53 0 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M59 0 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 27.27 36.36 9.09 63.64 81.82 27.27 100 100 100 100 0 100 100 100 100 100 100 90.91 54.55 100 100 0 100 100 100 2.755391989
Cluster_2
Cluster_3 M0 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M1 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M6 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M9 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M12 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M23 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M26 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M28 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M38 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M52 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M56 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M57 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M58 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 Percentage_3 100 61.54 0 0 100 61.54 100 100 100 100 0 23.08 100 100 100 100 84.62 100 100 100 100 0 100 100 100 3.256372351
Cluster_3
Cluster_4 M13 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M18 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M21 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M30 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M32 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M37 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M44 1 1 1 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M45 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M48 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M55 0 1 1 0 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M62 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M63 1 1 0 0 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 Percentage_4 91.67 91.67 83.33 0 75 66.67 100 100 100 100 0 0 100 100 100 66.67 91.67 100 100 100 100 0 100 100 100 3.00588217
Cluster_4
Cluster_5 M3 0 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M19 0 1 0 0 0 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M24 0 1 0 0 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M25 1 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M42 0 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M47 1 1 0 0 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M51 0 1 0 0 0 1 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 Percentage_5 28.57 100 0 14.29 42.86 57.14 100 100 100 100 0 0 100 100 100 100 14.29 57.14 100 100 100 0 100 100 100 1.753431266
Cluster_5
GEN_129 GEN_129 100 61.54 69.23 15.38 46.15 53.85 100 100 100 100 0 100 100 100 100 92.31 92.31 84.62 92.31 100 100 0 100 100 100 3.256372351

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M0 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M1 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M3 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M4 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M6 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M7 1 0 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M9 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M10 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M13 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M17 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M26 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M27 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M29 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M30 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M32 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M34 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M38 1 1 1 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M39 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_0 M41 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M43 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M45 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M48 0 1 1 0 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M49 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M50 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M51 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M54 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M55 1 1 0 0 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M56 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M57 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M58 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 96.67 83.33 56.67 3.33 73.33 53.33 100 100 100 100 0 30 100 100 100 86.67 93.33 96.67 96.67 100 100 0 100 100 100 7.514705425
Cluster_0
Cluster_1 M5 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M11 0 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M15 0 1 0 0 0 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M16 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M19 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M20 0 1 0 0 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M21 1 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M22 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M24 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M28 0 0 0 1 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M33 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M36 0 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M42 0 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M44 0 1 0 0 0 1 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M46 0 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M47 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M52 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M60 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M62 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M64 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 55 40 5 40 80 75 100 100 100 100 0 40 100 100 100 100 25 75 95 100 100 0 100 100 100 5.009803617
Cluster_1
Cluster_2 M2 0 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M8 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M12 0 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M14 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M18 1 0 0 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M23 0 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M25 0 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M31 0 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M35 0 0 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M37 0 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M40 0 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M53 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M59 1 1 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M61 0 0 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M63 0 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 33.33 26.67 20 60 53.33 0 100 100 100 100 0 66.67 100 100 100 86.67 93.33 86.67 53.33 100 100 0 100 100 100 3.757352713
Cluster_2
GEN_130 GEN_130 96.67 83.33 56.67 3.33 73.33 53.33 100 100 100 100 0 30 100 100 100 86.67 93.33 96.67 96.67 100 100 0 100 100 100 7.514705425

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M0 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M3 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M15 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M21 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M22 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M23 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M25 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M27 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M30 1 1 1 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M31 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M33 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M40 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M43 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_0 M51 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M57 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M59 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M63 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M64 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 100 100 88.89 11.11 77.78 66.67 100 100 100 100 0 38.89 100 100 100 100 66.67 100 100 100 100 0 100 100 100 4.508823255
Cluster_0
Cluster_1 M1 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M4 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M7 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M19 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M24 0 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M35 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M38 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M44 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M47 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M54 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 90 40 10 0 100 20 100 100 100 100 0 20 100 100 100 100 80 100 100 100 100 0 100 100 100 2.504901808
Cluster_1
Cluster_2 M13 0 1 0 0 0 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M17 0 1 0 0 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M18 0 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M29 0 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M32 0 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M34 0 1 0 0 0 1 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M36 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M37 0 1 1 0 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M41 1 1 0 0 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M42 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M52 0 1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M53 0 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M56 0 1 0 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 23.08 100 7.69 30.77 23.08 69.23 100 100 100 100 0 23.08 100 100 100 84.62 61.54 92.31 100 100 100 0 100 100 100 3.256372351
Cluster_2
Cluster_3 M9 0 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M10 0 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M20 0 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M28 0 0 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M45 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M46 0 0 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M48 0 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M49 0 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M50 0 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M60 0 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M61 0 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M62 0 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 Percentage_3 0 8.33 25 58.33 66.67 25 100 100 100 100 0 66.67 100 100 100 100 75 91.67 83.33 100 100 0 100 100 100 3.00588217
Cluster_3
Cluster_4 M6 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M12 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M16 1 0 0 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M26 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M39 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M58 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 Percentage_4 100 0 0 50 83.33 0 100 100 100 100 0 50 100 100 100 66.67 66.67 83.33 50 100 100 0 100 100 100 1.502941085
Cluster_4
Cluster_5 M2 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M5 1 0 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M8 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M11 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M14 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M55 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 Percentage_5 100 16.67 100 0 83.33 33.33 100 100 100 100 0 66.67 100 100 100 83.33 66.67 50 83.33 100 100 0 100 100 100 1.502941085
Cluster_5
GEN_131 GEN_131 100 100 88.89 11.11 77.78 66.67 100 100 100 100 0 38.89 100 100 100 100 66.67 100 100 100 100 0 100 100 100 4.508823255

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M0 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M1 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_0 M4 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M6 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M12 0 1 0 0 0 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M14 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M16 0 1 0 0 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M17 0 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M20 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M21 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M24 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M28 0 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M29 1 1 1 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M30 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M33 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M35 0 1 1 0 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M37 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M38 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M45 0 1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M46 0 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M49 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M51 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M59 0 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M63 1 1 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 66.67 100 54.17 12.5 66.67 41.67 100 100 100 100 0 0 100 100 100 95.83 66.67 100 100 100 100 0 100 100 100 6.01176434
Cluster_0
Cluster_1 M5 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M8 0 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M9 0 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M11 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M13 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M15 1 0 0 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M19 0 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M27 0 0 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M47 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M58 1 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M60 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 63.64 9.09 18.18 45.45 81.82 45.45 100 100 100 100 0 90.91 100 100 100 90.91 72.73 81.82 81.82 100 100 0 100 100 100 2.755391989
Cluster_1
Cluster_2 M7 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M23 0 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M25 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M36 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M39 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M42 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M43 0 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M48 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M50 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M52 0 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M53 0 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M54 0 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M57 0 0 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M61 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M64 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 60 0 33.33 20 100 6.67 100 100 100 100 0 0 100 100 100 86.67 60 86.67 86.67 100 100 0 100 100 100 3.757352713
Cluster_2
Cluster_3 M2 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M3 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M10 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M18 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M22 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M26 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M31 0 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M32 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M34 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M40 0 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M41 1 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M44 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M55 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M56 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M62 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_3 Percentage_3 86.67 93.33 66.67 33.33 66.67 73.33 100 100 100 100 0 100 100 100 100 93.33 80 100 93.33 100 100 0 100 100 100 3.757352713
Cluster_3
GEN_132 GEN_132 66.67 100 54.17 12.5 66.67 41.67 100 100 100 100 0 0 100 100 100 95.83 66.67 100 100 100 100 0 100 100 100 6.01176434

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M8 0 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M9 0 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M12 0 1 0 0 0 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M16 0 1 0 0 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M17 0 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M18 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M26 0 0 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M27 0 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M29 0 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M32 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M36 0 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M37 1 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M41 0 1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M43 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M55 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 33.33 73.33 0 60 53.33 66.67 100 100 100 100 0 66.67 100 100 100 100 53.33 93.33 100 100 100 0 100 100 100 3.757352713
Cluster_0
Cluster_1 M0 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M2 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M3 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M13 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M25 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M28 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M30 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M34 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M40 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M51 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M52 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M53 1 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M59 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M60 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M62 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M63 1 1 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 100 81.25 87.5 18.75 81.25 93.75 100 100 100 100 0 56.25 100 100 100 100 87.5 93.75 93.75 100 100 0 100 100 100 4.007842893
Cluster_1
Cluster_2 M5 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M11 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M15 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M19 0 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M24 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M33 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M35 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M38 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M39 0 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M46 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M49 0 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M50 0 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M56 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M64 0 0 0 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 64.29 0 7.14 28.57 100 14.29 100 100 100 100 0 28.57 100 100 100 85.71 57.14 92.86 78.57 100 100 0 100 100 100 3.506862532
Cluster_2
Cluster_3 M1 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M4 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M6 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M7 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M10 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M14 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M20 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M21 1 1 1 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M22 0 0 1 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M23 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M31 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M42 0 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M44 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_3 M45 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M47 1 1 1 0 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M48 0 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M54 0 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M57 1 1 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M58 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M61 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 Percentage_3 80 80 75 0 85 0 100 100 100 100 0 5 100 100 100 90 75 95 90 100 100 0 100 100 100 5.009803617
Cluster_3
GEN_133 GEN_133 80 80 75 0 85 0 100 100 100 100 0 5 100 100 100 90 75 95 90 100 100 0 100 100 100 5.009803617

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M16 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M19 0 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M27 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M29 0 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M34 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M36 0 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M37 0 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M41 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M51 0 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M57 0 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 40 20 10 30 100 30 100 100 100 100 0 0 100 100 100 100 30 90 100 100 100 0 100 100 100 2.504901808
Cluster_0
Cluster_1 M4 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M9 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M21 0 1 0 1 1 1 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M24 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M28 1 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M32 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M39 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M49 1 0 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M53 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M63 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 90 60 0 40 60 40 100 100 100 100 0 100 100 100 100 70 100 100 60 100 100 0 100 100 100 2.504901808
Cluster_1
Cluster_2 M2 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M8 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M12 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M17 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M20 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M22 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M26 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M30 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M38 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M44 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M47 1 1 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M54 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M55 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 100 84.62 92.31 15.38 92.31 84.62 100 100 100 100 0 69.23 100 100 100 100 76.92 100 84.62 100 100 0 100 100 100 3.256372351
Cluster_2
Cluster_3 M0 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M1 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M3 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M5 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M23 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M25 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M42 1 1 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M46 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M50 1 1 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M60 0 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 Percentage_3 90 90 0 10 90 20 100 100 100 100 0 10 100 100 100 90 100 100 100 100 100 0 100 100 100 2.504901808
Cluster_3
Cluster_4 M6 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M10 0 1 1 0 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M14 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M15 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M31 0 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M33 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_4 M35 0 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M40 1 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M43 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M45 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M56 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M58 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M59 0 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 Percentage_4 69.23 53.85 100 7.69 92.31 7.69 100 100 100 100 0 0 100 100 100 84.62 61.54 92.31 92.31 100 100 0 100 100 100 3.256372351
Cluster_4
Cluster_5 M7 0 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M11 0 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M13 0 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M18 0 0 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M48 0 0 0 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M52 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M61 0 0 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M62 0 1 0 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M64 0 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 Percentage_5 11.11 33.33 0 55.56 66.67 55.56 100 100 100 100 0 33.33 100 100 100 77.78 88.89 100 77.78 100 100 0 100 100 100 2.254411628
Cluster_5
GEN_134 GEN_134 100 84.62 92.31 15.38 92.31 84.62 100 100 100 100 0 69.23 100 100 100 100 76.92 100 84.62 100 100 0 100 100 100 3.256372351

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M4 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M7 0 1 1 0 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M10 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M11 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M23 0 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M25 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M27 0 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M35 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M46 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M48 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M49 0 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 63.64 54.55 100 0 90.91 0 100 100 100 100 0 0 100 100 100 81.82 45.45 90.91 81.82 100 100 0 100 100 100 2.755391989
Cluster_0
Cluster_1 M15 0 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M16 0 1 0 1 1 1 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M18 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M28 0 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M39 0 0 0 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M41 0 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M50 0 0 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M51 0 1 0 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M58 0 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 11.11 55.56 0 33.33 88.89 100 100 100 100 100 0 22.22 100 100 100 66.67 66.67 100 55.56 100 100 0 100 100 100 2.254411628
Cluster_1
Cluster_2 M12 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M21 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M26 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M29 0 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M32 1 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M33 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M34 1 1 0 0 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M63 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 87.5 12.5 25 62.5 87.5 12.5 100 100 100 100 0 0 100 100 100 100 37.5 75 100 100 100 0 100 100 100 2.003921447
Cluster_2
Cluster_3 M6 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M9 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M24 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M31 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M43 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M56 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M57 0 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M60 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 Percentage_3 87.5 50 12.5 0 87.5 62.5 100 100 100 100 0 100 100 100 100 87.5 75 100 62.5 100 100 0 100 100 100 2.003921447
Cluster_3
Cluster_4 M8 0 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M14 0 0 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_4 M22 1 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M42 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M52 0 1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M53 0 1 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 Percentage_4 33.33 66.67 0 100 16.67 16.67 100 100 100 100 0 33.33 100 100 100 100 100 100 100 100 100 0 100 100 100 1.502941085
Cluster_4
Cluster_5 M0 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M1 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M3 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M17 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M19 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M37 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M40 1 1 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M47 0 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M55 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M59 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M61 0 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 Percentage_5 81.82 72.73 0 9.09 100 18.18 100 100 100 100 0 9.09 100 100 100 81.82 100 100 90.91 100 100 0 100 100 100 2.755391989
Cluster_5
Cluster_6 M2 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M5 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M13 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M20 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M30 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M36 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M38 1 1 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M44 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M45 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M54 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M62 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M64 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 Percentage_6 100 75 100 8.33 91.67 66.67 100 100 100 100 0 66.67 100 100 100 91.67 83.33 100 83.33 100 100 0 100 100 100 3.00588217
Cluster_6
GEN_135 GEN_135 100 75 100 8.33 91.67 66.67 100 100 100 100 0 66.67 100 100 100 91.67 83.33 100 83.33 100 100 0 100 100 100 3.00588217

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M13 0 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M21 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M32 0 1 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M41 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M46 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M58 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M59 1 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M62 0 0 0 1 0 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 62.5 25 12.5 100 62.5 12.5 100 100 100 100 0 0 100 100 100 100 62.5 75 100 100 100 0 100 100 100 2.003921447
Cluster_0
Cluster_1 M0 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M2 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M5 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M6 0 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M9 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M16 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M19 1 1 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M28 0 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M34 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M38 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M43 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M47 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M52 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M54 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M60 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M64 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 87.5 75 25 6.25 100 18.75 100 100 100 100 0 6.25 100 100 100 93.75 75 100 87.5 100 100 0 100 100 100 4.007842893
Cluster_1
Cluster_2 M8 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M15 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M22 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M30 0 1 0 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M35 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_2 M45 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M49 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M51 1 1 0 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M56 1 1 0 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M61 0 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 80 70 0 10 60 70 100 100 100 100 0 70 100 100 100 80 80 100 90 100 100 0 100 100 100 2.504901808
Cluster_2
Cluster_3 M1 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M14 0 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M18 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M23 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M24 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M25 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M33 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M36 0 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M40 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M42 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M48 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M55 1 0 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 Percentage_3 83.33 50 100 0 91.67 66.67 100 100 100 100 0 58.33 100 100 100 75 83.33 91.67 91.67 100 100 0 100 100 100 3.00588217
Cluster_3
Cluster_4 M3 0 1 1 0 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M4 0 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M10 0 1 1 0 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M11 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M12 0 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M17 1 1 0 0 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M27 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M53 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M63 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 Percentage_4 55.56 77.78 88.89 0 66.67 0 100 100 100 100 0 0 100 100 100 100 0 88.89 66.67 100 100 0 100 100 100 2.254411628
Cluster_4
Cluster_5 M7 0 1 0 1 1 1 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M20 0 0 0 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M26 0 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M29 0 0 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M31 0 1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M37 0 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M39 0 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M44 0 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M50 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M57 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 Percentage_5 20 20 0 50 90 60 100 100 100 100 0 40 100 100 100 80 100 100 30 100 100 0 100 100 100 2.504901808
Cluster_5
GEN_136 GEN_136 87.5 75 25 6.25 100 18.75 100 100 100 100 0 6.25 100 100 100 93.75 75 100 87.5 100 100 0 100 100 100 4.007842893

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M0 1 1 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M2 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M5 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M13 1 1 0 0 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M28 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M33 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M37 1 0 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M40 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M46 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M48 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M51 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M60 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M62 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 100 92.31 7.69 7.69 92.31 15.38 100 100 100 100 0 7.69 100 100 100 92.31 76.92 100 92.31 100 100 0 100 100 100 3.256372351
Cluster_0
Cluster_1 M1 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M9 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M19 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M25 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M26 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M32 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M35 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_1 M41 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M47 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M64 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 100 10 80 0 100 50 100 100 100 100 0 70 100 100 100 90 30 90 90 100 100 0 100 100 100 2.504901808
Cluster_1
Cluster_2 M6 0 1 0 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M7 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M11 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M22 0 1 0 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M23 0 1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M39 1 1 0 0 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M55 0 1 0 0 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 42.86 100 0 28.57 28.57 100 100 100 100 100 0 42.86 100 100 100 28.57 100 100 71.43 100 100 0 100 100 100 1.753431266
Cluster_2
Cluster_3 M3 0 1 1 0 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M4 0 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M8 0 1 1 0 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M10 0 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M14 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M42 1 0 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M63 1 0 1 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 Percentage_3 42.86 71.43 100 0 42.86 28.57 100 100 100 100 0 14.29 100 100 100 100 42.86 100 57.14 100 100 0 100 100 100 1.753431266
Cluster_3
Cluster_4 M16 0 0 0 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M18 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M21 0 0 0 1 1 1 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M24 0 1 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M27 0 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M34 0 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 Percentage_4 16.67 33.33 0 33.33 100 66.67 100 100 100 100 0 16.67 100 100 100 50 100 100 16.67 100 100 0 100 100 100 1.502941085
Cluster_4
Cluster_5 M12 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M17 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M29 0 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M31 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M36 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M38 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M44 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M45 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M49 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M56 1 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M57 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M58 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M59 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M61 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 Percentage_5 92.86 0 0 57.14 85.71 0 100 100 100 100 0 35.71 100 100 100 100 64.29 78.57 85.71 100 100 0 100 100 100 3.506862532
Cluster_5
Cluster_6 M15 1 1 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M20 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M30 0 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M43 1 1 0 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M50 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M52 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M53 0 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M54 0 1 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 Percentage_6 62.5 100 87.5 25 87.5 100 100 100 100 100 0 25 100 100 100 100 100 87.5 100 100 100 0 100 100 100 2.003921447
Cluster_6
GEN_137 GEN_137 92.86 0 0 57.14 85.71 0 100 100 100 100 0 35.71 100 100 100 100 64.29 78.57 85.71 100 100 0 100 100 100 3.506862532

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M0 1 1 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M3 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M5 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M8 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M9 1 1 0 0 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M12 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M22 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M25 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M27 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_0 M29 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M31 1 1 0 0 0 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M32 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M40 1 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M41 1 0 0 1 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M43 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M44 1 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M45 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M49 1 1 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M53 1 0 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M54 1 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M55 1 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M59 1 0 0 0 0 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M62 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 100 34.78 4.35 47.83 52.17 21.74 100 100 100 100 0 8.7 100 100 100 100 47.83 86.96 86.96 100 100 0 100 100 100 5.761274159
Cluster_0
Cluster_1 M1 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M2 0 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M6 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M7 0 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M10 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M14 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M15 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M18 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M21 0 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M23 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M24 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M26 1 0 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M30 1 0 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M34 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M35 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M37 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M38 0 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M42 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M46 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M48 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M56 0 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M57 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M58 1 0 1 0 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M63 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 79.17 41.67 91.67 0 95.83 54.17 100 100 100 100 0 54.17 100 100 100 95.83 58.33 95.83 83.33 100 100 0 100 100 100 6.01176434
Cluster_1
Cluster_2 M4 0 1 0 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M11 0 0 0 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M13 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M16 0 0 0 1 1 1 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M17 0 1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M19 0 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M20 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M28 1 1 0 0 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M33 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M36 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M39 0 1 0 0 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M47 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M50 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M51 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M52 0 0 1 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M60 0 1 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M61 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M64 1 0 0 0 0 1 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 55.56 66.67 5.56 11.11 77.78 77.78 100 100 100 100 0 33.33 100 100 100 33.33 100 100 50 100 100 0 100 100 100 4.508823255
Cluster_2
GEN_138 GEN_138 79.17 41.67 91.67 0 95.83 54.17 100 100 100 100 0 54.17 100 100 100 95.83 58.33 95.83 83.33 100 100 0 100 100 100 6.01176434

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M9 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M13 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M16 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M18 0 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_0 M19 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M21 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M23 1 0 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M30 0 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M46 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M57 0 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M60 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 72.73 54.55 90.91 0 90.91 72.73 100 100 100 100 0 90.91 100 100 100 81.82 90.91 90.91 72.73 100 100 0 100 100 100 2.755391989
Cluster_0
Cluster_1 M3 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M7 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M8 1 1 0 0 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M33 1 0 0 1 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M35 1 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M45 1 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M47 1 0 0 0 0 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M49 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M54 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M55 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M62 1 0 0 1 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M63 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 100 25 0 33.33 66.67 25 100 100 100 100 0 0 100 100 100 100 0 91.67 91.67 100 100 0 100 100 100 3.00588217
Cluster_1
Cluster_2 M5 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M17 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M31 0 1 0 1 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M51 1 0 0 0 0 1 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M61 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 80 80 0 60 20 80 100 100 100 100 0 40 100 100 100 20 100 80 60 100 100 0 100 100 100 1.252450904
Cluster_2
Cluster_3 M2 0 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M6 0 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M12 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M20 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M22 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M26 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M34 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M37 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M39 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M50 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M52 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M58 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M59 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 Percentage_3 84.62 15.38 61.54 15.38 100 23.08 100 100 100 100 0 76.92 100 100 100 100 38.46 100 61.54 100 100 0 100 100 100 3.256372351
Cluster_3
Cluster_4 M1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M25 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M27 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M28 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M29 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M36 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M42 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M53 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 Percentage_4 100 87.5 25 0 87.5 87.5 100 100 100 100 0 12.5 100 100 100 100 87.5 87.5 87.5 100 100 0 100 100 100 2.003921447
Cluster_4
Cluster_5 M4 0 1 0 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M10 0 0 0 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M14 0 0 0 1 1 1 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M38 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M41 1 0 1 0 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M43 0 0 1 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M48 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M64 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 Percentage_5 50 50 25 12.5 87.5 87.5 100 100 100 100 0 50 100 100 100 0 100 100 50 100 100 0 100 100 100 2.003921447
Cluster_5
Cluster_6 M0 1 1 0 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M11 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M15 0 1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M24 1 1 0 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_6 M32 1 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M40 1 1 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M44 1 0 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M56 1 1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 Percentage_6 87.5 62.5 12.5 62.5 12.5 50 100 100 100 100 0 0 100 100 100 100 100 100 100 100 100 0 100 100 100 2.003921447
Cluster_6
GEN_139 GEN_139 84.62 15.38 61.54 15.38 100 23.08 100 100 100 100 0 76.92 100 100 100 100 38.46 100 61.54 100 100 0 100 100 100 3.256372351

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M1 0 1 0 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M6 0 0 0 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M8 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M10 0 0 1 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M12 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M14 1 0 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M15 1 0 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M18 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M20 1 0 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M24 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M28 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M31 0 0 1 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M34 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M42 0 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M43 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M45 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M49 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M50 0 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M53 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M55 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M62 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M63 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M64 0 0 1 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 69.57 34.78 73.91 0 100 73.91 100 100 100 100 0 69.57 100 100 100 52.17 95.65 100 69.57 100 100 0 100 100 100 5.761274159
Cluster_0
Cluster_1 M2 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M5 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M7 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M9 0 1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M11 1 1 0 0 0 0 1 1 1 1 0 0 1 1 1 0 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M16 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M19 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M21 0 1 0 1 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M22 1 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M30 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M32 1 0 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M37 1 0 0 0 0 1 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M38 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M41 1 1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M46 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M52 1 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M57 1 0 1 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M58 1 0 0 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 88.89 66.67 16.67 44.44 27.78 66.67 100 100 100 100 0 16.67 100 100 100 77.78 100 88.89 77.78 100 100 0 100 100 100 4.508823255
Cluster_1
Cluster_2 M0 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M3 0 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M4 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M13 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M17 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M23 1 0 0 1 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M25 1 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M26 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M27 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M29 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M33 1 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M35 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M36 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M39 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M40 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_2 M44 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M47 1 0 0 1 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M48 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M51 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M54 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M56 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M59 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M60 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M61 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 95.83 29.17 20.83 16.67 91.67 37.5 100 100 100 100 0 41.67 100 100 100 100 12.5 95.83 91.67 100 100 0 100 100 100 6.01176434
Cluster_2
GEN_140 GEN_140 95.83 29.17 20.83 16.67 91.67 37.5 100 100 100 100 0 41.67 100 100 100 100 12.5 95.83 91.67 100 100 0 100 100 100 6.01176434

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M3 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M6 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M7 0 0 1 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M9 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M10 1 0 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M12 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M15 1 0 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M19 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M20 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M21 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M23 0 0 1 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M25 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M30 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M34 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M36 1 0 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M37 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M39 1 0 1 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M40 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M42 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M43 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M44 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M45 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M47 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M48 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M59 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M60 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M61 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M64 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 92.86 39.29 78.57 0 89.29 50 100 100 100 100 0 82.14 100 100 100 64.29 89.29 100 89.29 100 100 0 100 100 100 7.013725063
Cluster_0
Cluster_1 M1 0 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M2 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M5 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M11 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M17 1 0 0 1 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M18 1 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M24 1 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M26 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M27 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M29 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M31 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M33 1 0 0 1 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M38 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M41 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M49 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M51 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M52 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M53 1 1 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M55 1 0 0 0 0 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M58 0 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M63 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 90.48 28.57 14.29 28.57 80.95 28.57 100 100 100 100 0 19.05 100 100 100 100 9.52 100 85.71 100 100 0 100 100 100 5.260293798
Cluster_1
Cluster_2 M0 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M4 0 0 0 0 0 1 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_2 M8 1 1 0 0 0 0 1 1 1 1 0 0 1 1 1 0 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M13 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M14 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M16 0 1 0 1 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M22 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M28 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M32 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M35 1 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M46 1 0 0 1 0 1 1 1 1 1 0 0 1 1 1 0 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M50 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M54 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M56 1 0 0 0 0 1 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M57 1 0 0 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M62 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 87.5 56.25 6.25 37.5 43.75 93.75 100 100 100 100 0 18.75 100 100 100 62.5 100 62.5 75 100 100 0 100 100 100 4.007842893
Cluster_2
GEN_141 GEN_141 92.86 39.29 78.57 0 89.29 50 100 100 100 100 0 82.14 100 100 100 64.29 89.29 100 89.29 100 100 0 100 100 100 7.013725063

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M3 0 0 0 0 0 1 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M4 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M6 1 1 0 0 0 0 1 1 1 1 0 0 1 1 1 0 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M7 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M10 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M12 0 1 0 1 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M17 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M23 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M26 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M29 1 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M43 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M46 1 0 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M51 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M56 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M59 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M62 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M63 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 88.24 58.82 0 47.06 41.18 70.59 100 100 100 100 0 23.53 100 100 100 70.59 100 82.35 76.47 100 100 0 100 100 100 4.258333074
Cluster_0
Cluster_1 M1 0 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M13 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M14 1 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M16 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M19 1 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M21 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M22 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M24 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M27 1 0 0 1 1 1 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M32 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M33 1 0 1 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M37 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M39 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M40 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M41 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M42 1 1 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M44 1 0 0 0 0 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M47 0 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M52 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M53 1 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M54 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M61 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 90.91 31.82 36.36 22.73 81.82 18.18 100 100 100 100 0 18.18 100 100 100 100 13.64 90.91 90.91 100 100 0 100 100 100 5.510783978
Cluster_1
Cluster_2 M0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M2 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M5 0 0 1 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M8 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M9 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M11 1 0 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M15 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_2 M18 0 0 1 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M20 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M25 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M28 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M30 1 0 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M31 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M34 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M35 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M36 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M38 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M45 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M48 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M49 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M50 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M55 1 0 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M57 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M58 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M60 0 0 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M64 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 88.46 42.31 73.08 3.85 84.62 53.85 100 100 100 100 0 84.62 100 100 100 53.85 96.15 96.15 80.77 100 100 0 100 100 100 6.512744702
Cluster_2
GEN_142 GEN_142 88.46 42.31 73.08 3.85 84.62 53.85 100 100 100 100 0 84.62 100 100 100 53.85 96.15 96.15 80.77 100 100 0 100 100 100 6.512744702

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M2 0 0 0 0 0 1 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M3 1 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M4 1 1 0 0 0 0 1 1 1 1 0 0 1 1 1 0 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M5 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M8 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M10 0 1 0 1 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M17 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M19 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M22 1 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M34 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M37 1 0 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M41 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M45 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M48 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M51 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M52 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M54 1 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M55 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M58 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 89.47 52.63 0 52.63 42.11 57.89 100 100 100 100 0 26.32 100 100 100 68.42 100 78.95 78.95 100 100 0 100 100 100 4.759313436
Cluster_0
Cluster_1 M1 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M6 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M7 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M9 1 0 1 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M12 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M13 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M14 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M18 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M23 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M26 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M27 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M28 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M30 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M36 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M39 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M46 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M47 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M49 0 0 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M53 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M57 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M60 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M61 0 0 1 0 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M62 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M64 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_1 Percentage_1 91.67 54.17 70.83 4.17 87.5 33.33 100 100 100 100 0 91.67 100 100 100 62.5 95.83 95.83 87.5 100 100 0 100 100 100 6.01176434
Cluster_1
Cluster_2 M0 0 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M11 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M15 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M16 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M20 1 0 0 1 1 1 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M21 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M24 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M25 1 0 1 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M29 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M31 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M32 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M33 1 1 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M35 1 0 0 0 0 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M38 0 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M40 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M42 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M43 1 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M44 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M50 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M56 1 0 1 0 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M59 1 1 1 0 0 0 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M63 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 90.91 27.27 45.45 22.73 86.36 27.27 100 100 100 100 0 27.27 100 100 100 100 13.64 86.36 90.91 100 100 0 100 100 100 5.510783978
Cluster_2
GEN_143 GEN_143 91.67 54.17 70.83 4.17 87.5 33.33 100 100 100 100 0 91.67 100 100 100 62.5 95.83 95.83 87.5 100 100 0 100 100 100 6.01176434

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M2 1 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M9 0 1 0 1 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M16 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M17 1 0 0 1 1 1 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M18 1 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M29 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M30 1 0 0 0 0 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M32 1 0 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M34 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M37 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M44 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M45 1 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M46 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M47 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M52 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M54 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M56 0 0 0 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M57 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M61 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M62 1 1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 90 30 0 75 25 70 100 100 100 100 0 40 100 100 100 80 90 85 95 100 100 0 100 100 100 5.009803617
Cluster_0
Cluster_1 M0 0 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M5 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M10 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M12 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M14 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M15 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M20 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M21 1 0 1 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M26 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M28 1 1 1 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M33 0 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M35 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M36 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M41 0 0 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M42 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M49 1 0 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M50 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M51 0 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_1 M58 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M63 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M64 0 0 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 76.19 23.81 66.67 14.29 76.19 4.76 100 100 100 100 0 52.38 100 100 100 100 33.33 90.48 95.24 100 100 0 100 100 100 5.260293798
Cluster_1
Cluster_2 M1 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M3 1 1 0 0 0 0 1 1 1 1 0 0 1 1 1 0 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M4 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M6 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M7 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M8 1 0 1 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M11 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M13 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M19 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M22 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M23 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M24 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M25 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M27 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M31 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M38 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M39 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M40 1 1 0 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M43 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M48 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M53 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M55 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M59 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M60 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 100 75 54.17 0 83.33 45.83 100 100 100 100 0 70.83 100 100 100 50 100 87.5 79.17 100 100 0 100 100 100 6.01176434
Cluster_2
GEN_144 GEN_144 100 75 54.17 0 83.33 45.83 100 100 100 100 0 70.83 100 100 100 50 100 87.5 79.17 100 100 0 100 100 100 6.01176434

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M1 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M3 0 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M4 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M5 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M6 1 0 1 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M9 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M11 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M15 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M17 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M18 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M19 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M25 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M30 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M40 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M42 0 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M45 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M46 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M50 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M51 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M53 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M55 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M56 0 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M57 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M58 1 0 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M63 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 88 64 64 0 92 32 100 100 100 100 0 68 100 100 100 56 100 92 88 100 100 0 100 100 100 6.262254521
Cluster_0
Cluster_1 M2 1 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M7 0 1 0 1 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M12 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M13 1 0 0 1 1 1 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M14 1 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M21 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M23 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M24 1 0 0 0 0 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_1 M27 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M29 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M33 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M34 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M36 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M37 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M39 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M41 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M43 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M47 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M48 1 1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M59 1 1 0 0 0 1 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M64 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 95.24 42.86 0 66.67 33.33 76.19 100 100 100 100 0 52.38 100 100 100 80.95 80.95 76.19 95.24 100 100 0 100 100 100 5.260293798
Cluster_1
Cluster_2 M0 0 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M8 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M10 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M16 1 0 1 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M20 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M22 1 1 1 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M26 0 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M28 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M31 0 0 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M32 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M35 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M38 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M44 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M49 0 0 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M52 1 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M54 1 0 1 0 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M60 0 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M61 1 0 1 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M62 1 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 68.42 15.79 63.16 26.32 57.89 0 100 100 100 100 0 31.58 100 100 100 100 21.05 89.47 94.74 100 100 0 100 100 100 4.759313436
Cluster_2
GEN_145 GEN_145 88 64 64 0 92 32 100 100 100 100 0 68 100 100 100 56 100 92 88 100 100 0 100 100 100 6.262254521

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M0 0 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M7 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M9 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M12 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M13 1 1 1 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M15 1 0 0 0 0 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M17 0 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M18 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M22 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M26 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M33 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M38 1 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M40 1 0 1 0 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M44 0 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M45 1 0 1 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M46 1 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M49 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M52 1 0 0 0 0 1 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M57 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 84.21 21.05 52.63 26.32 63.16 21.05 100 100 100 100 0 31.58 100 100 100 100 5.26 89.47 94.74 100 100 0 100 100 100 4.759313436
Cluster_0
Cluster_1 M1 0 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M2 0 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M3 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M4 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M5 1 0 1 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M8 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M11 1 0 1 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M16 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M20 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_1 M21 0 0 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M28 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M31 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M32 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M35 0 0 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M36 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M37 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M39 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M41 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M42 0 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M43 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M47 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M53 0 1 1 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M54 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M55 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M58 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M60 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M61 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 77.78 59.26 66.67 0 74.07 25.93 100 100 100 100 0 74.07 100 100 100 62.96 100 92.59 85.19 100 100 0 100 100 100 6.763234883
Cluster_1
Cluster_2 M6 0 1 0 1 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M10 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M14 1 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M19 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M23 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M24 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M25 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M27 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M29 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M30 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M34 1 1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M48 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M50 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M51 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M56 0 0 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M59 1 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M62 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M63 1 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M64 1 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 89.47 52.63 5.26 84.21 36.84 63.16 100 100 100 100 0 68.42 100 100 100 84.21 100 73.68 94.74 100 100 0 100 100 100 4.759313436
Cluster_2
GEN_146 GEN_146 77.78 59.26 66.67 0 74.07 25.93 100 100 100 100 0 74.07 100 100 100 62.96 100 92.59 85.19 100 100 0 100 100 100 6.763234883

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M9 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M15 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M18 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M21 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M22 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M33 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M38 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M41 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M49 1 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M53 1 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M63 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 100 90.91 18.18 63.64 45.45 63.64 100 100 100 100 0 100 100 100 100 45.45 100 72.73 63.64 100 100 0 100 100 100 2.755391989
Cluster_0
Cluster_1 M3 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M7 1 0 0 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M8 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M13 0 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M14 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M20 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M26 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M31 1 0 1 0 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M35 1 0 1 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M36 1 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M56 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M58 1 0 1 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_1 Percentage_1 91.67 0 33.33 8.33 58.33 16.67 100 100 100 100 0 33.33 100 100 100 100 16.67 100 100 100 100 0 100 100 100 3.00588217
Cluster_1
Cluster_2 M0 0 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M16 0 0 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M28 0 0 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M34 0 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M39 0 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M54 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M60 0 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 14.29 14.29 85.71 42.86 57.14 0 100 100 100 100 0 100 100 100 100 100 28.57 100 85.71 100 100 0 100 100 100 1.753431266
Cluster_2
Cluster_3 M4 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M5 1 0 1 0 1 1 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M6 0 1 0 1 0 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M27 1 1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M32 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M46 0 0 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M57 1 1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M59 1 1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 Percentage_3 75 75 25 62.5 37.5 87.5 100 100 100 100 0 0 100 100 100 62.5 100 75 87.5 100 100 0 100 100 100 2.003921447
Cluster_3
Cluster_4 M19 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M25 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M29 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M30 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M37 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M40 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M45 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M50 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M51 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M52 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M61 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 M62 1 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_4 Percentage_4 100 50 33.33 25 91.67 16.67 100 100 100 100 0 91.67 100 100 100 100 100 100 100 100 100 0 100 100 100 3.00588217
Cluster_4
Cluster_5 M1 0 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M12 1 0 1 1 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M23 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M24 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M43 0 1 1 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M44 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M55 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 M64 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_5 Percentage_5 62.5 62.5 100 50 25 0 100 100 100 100 0 100 100 100 100 62.5 100 87.5 100 100 100 0 100 100 100 2.003921447
Cluster_5
Cluster_6 M2 0 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M10 1 1 1 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M11 1 0 0 0 0 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M17 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M42 1 0 0 0 0 1 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M47 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 M48 0 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_6 Percentage_6 71.43 71.43 42.86 14.29 71.43 42.86 100 100 100 100 0 0 100 100 100 100 28.57 57.14 85.71 100 100 0 100 100 100 1.753431266
Cluster_6
GEN_147 GEN_147 91.67 0 33.33 8.33 58.33 16.67 100 100 100 100 0 33.33 100 100 100 100 16.67 100 100 100 100 0 100 100 100 3.00588217

ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
Cluster_0 M9 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M10 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M11 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M14 1 1 0 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M25 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M30 0 0 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M31 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M34 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M35 1 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M36 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M38 1 1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M40 1 1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181



Cluster_0 M42 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M43 1 1 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M47 1 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M54 0 1 0 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M62 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 M64 1 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_0 Percentage_0 88.89 66.67 11.11 83.33 27.78 38.89 100 100 100 100 0 66.67 100 100 100 100 100 72.22 94.44 100 100 0 100 100 100 4.508823255
Cluster_0
Cluster_1 M0 0 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M6 0 0 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M8 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M15 0 0 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M20 0 0 1 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M23 0 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M32 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M39 1 0 1 0 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M41 0 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M49 0 0 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M53 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M55 1 0 1 0 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M60 0 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 M61 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_1 Percentage_1 42.86 14.29 100 7.14 57.14 14.29 100 100 100 100 0 64.29 100 100 100 85.71 57.14 92.86 85.71 100 100 0 100 100 100 3.506862532
Cluster_1
Cluster_2 M4 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M5 1 0 0 0 0 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M7 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M13 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M19 0 0 0 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M21 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M24 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M26 1 0 0 0 0 1 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M29 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M33 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M37 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M46 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M48 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M50 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M56 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M57 1 1 0 0 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 M59 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_2 Percentage_2 94.12 11.76 0 17.65 58.82 41.18 100 100 100 100 0 52.94 100 100 100 100 23.53 94.12 100 100 100 0 100 100 100 4.258333074
Cluster_2
Cluster_3 M1 0 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M2 0 1 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M3 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M12 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M16 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M17 1 1 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M18 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M22 1 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M27 0 1 1 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M28 1 1 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M44 1 1 1 1 1 1 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M45 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M51 0 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M52 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M58 1 1 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 M63 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0.06430701 3.895223564 0.250490181
Cluster_3 Percentage_3 68.75 93.75 75 18.75 68.75 37.5 100 100 100 100 0 68.75 100 100 100 56.25 100 100 75 100 100 0 100 100 100 4.007842893
Cluster_3
GEN_148 GEN_148 88.89 66.67 11.11 83.33 27.78 38.89 100 100 100 100 0 66.67 100 100 100 100 100 72.22 94.44 100 100 0 100 100 100 4.508823255



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2. Summary 
 
 

  



ptsh ptsi crr manx many manz lamb mgla mglb mglc galp glf glk zwf pgl rpe sgce tkta tktb tala ppc ppsa gnd rpib eno Biomass Product Fitness
GEN_1 63.64 36.36 54.55 81.82 72.73 27.27 63.64 72.73 18.18 36.36 72.73 36.36 36.36 45.45 36.36 72.73 54.55 90.91 0 27.27 45.45 100 18.18 81.82 45.45 0.223886217
GEN_2 54.17 58.33 33.33 79.17 50 62.5 45.83 83.33 45.83 83.33 41.67 54.17 70.83 50 33.33 75 66.67 95.83 33.33 58.33 29.17 75 66.67 25 58.33 0.192487518
GEN_3 62.5 25 33.33 79.17 79.17 62.5 79.17 75 54.17 54.17 62.5 54.17 29.17 45.83 29.17 79.17 58.33 70.83 16.67 45.83 16.67 79.17 29.17 45.83 37.5 0.274267126
GEN_4 40 40 20 70 90 50 80 80 60 70 30 60 40 60 20 70 60 100 0 40 10 90 30 50 80 0.248601584
GEN_5 38.1 23.81 28.57 76.19 71.43 52.38 100 85.71 76.19 80.95 57.14 80.95 42.86 38.1 33.33 80.95 42.86 90.48 33.33 47.62 4.76 66.67 47.62 71.43 47.62 0.500845704
GEN_6 38.46 76.92 69.23 53.85 53.85 100 100 76.92 46.15 53.85 38.46 61.54 61.54 84.62 61.54 100 38.46 92.31 23.08 53.85 30.77 69.23 53.85 38.46 76.92 0.520614819
GEN_7 7.69 69.23 84.62 76.92 53.85 84.62 100 46.15 53.85 76.92 30.77 84.62 69.23 53.85 76.92 84.62 30.77 100 61.54 92.31 53.85 61.54 53.85 15.38 84.62 0.619308638
GEN_8 58.82 41.18 47.06 100 76.47 29.41 100 64.71 17.65 70.59 88.24 41.18 47.06 5.88 23.53 70.59 52.94 100 41.18 76.47 41.18 70.59 35.29 70.59 100 1.046571719
GEN_9 63.64 36.36 54.55 90.91 59.09 31.82 100 72.73 27.27 45.45 90.91 40.91 54.55 4.55 13.64 63.64 54.55 90.91 40.91 77.27 36.36 77.27 36.36 77.27 100 1.445908623
GEN_10 78.26 30.43 43.48 91.3 65.22 60.87 100 65.22 8.7 82.61 69.57 73.91 26.09 34.78 60.87 60.87 43.48 100 21.74 60.87 65.22 65.22 60.87 100 95.65 1.640951232
GEN_11 21.74 60.87 8.7 86.96 56.52 8.7 100 69.57 34.78 60.87 65.22 73.91 43.48 8.7 34.78 82.61 39.13 78.26 56.52 91.3 43.48 82.61 30.43 91.3 100 1.689388954
GEN_12 30.77 7.69 15.38 92.31 53.85 0 100 92.31 46.15 53.85 69.23 69.23 23.08 0 23.08 84.62 76.92 92.31 53.85 100 46.15 76.92 15.38 100 100 0.973209804
GEN_13 36.36 72.73 81.82 72.73 72.73 90.91 100 81.82 9.09 81.82 54.55 72.73 90.91 81.82 90.91 90.91 45.45 90.91 45.45 100 72.73 100 100 54.55 100 1.35650111
GEN_14 36.84 68.42 73.68 73.68 68.42 94.74 100 84.21 21.05 78.95 52.63 73.68 78.95 68.42 100 84.21 52.63 84.21 52.63 94.74 73.68 84.21 89.47 52.63 100 1.953500345
GEN_15 15.38 69.23 84.62 38.46 53.85 84.62 100 76.92 15.38 84.62 61.54 53.85 84.62 92.31 92.31 100 23.08 76.92 38.46 100 76.92 100 100 53.85 100 1.864363581
GEN_16 28.57 35.71 64.29 71.43 42.86 85.71 100 50 7.14 78.57 71.43 71.43 64.29 78.57 71.43 100 28.57 92.86 35.71 100 78.57 100 85.71 71.43 100 1.757093082
GEN_17 28.57 35.71 71.43 85.71 64.29 78.57 100 50 7.14 64.29 85.71 100 71.43 71.43 78.57 92.86 42.86 64.29 85.71 100 92.86 100 92.86 92.86 100 2.09958546
GEN_18 19.05 47.62 76.19 71.43 52.38 80.95 100 19.05 9.52 57.14 76.19 85.71 57.14 85.71 90.48 100 33.33 85.71 71.43 100 66.67 100 100 71.43 100 3.329160776
GEN_19 5 55 75 65 60 85 100 10 10 70 65 90 65 95 100 100 40 85 80 100 75 100 100 70 100 3.778141047
GEN_20 27.27 63.64 86.36 63.64 63.64 90.91 100 9.09 4.55 72.73 77.27 81.82 54.55 100 100 100 45.45 95.45 63.64 100 77.27 100 86.36 68.18 100 3.754598503
GEN_21 37.5 62.5 93.75 62.5 81.25 93.75 100 18.75 0 68.75 87.5 87.5 56.25 93.75 100 100 25 87.5 62.5 100 87.5 100 81.25 81.25 100 2.765623338
GEN_22 31.82 36.36 77.27 68.18 31.82 90.91 100 9.09 13.64 63.64 77.27 86.36 50 100 100 86.36 68.18 72.73 81.82 100 81.82 100 95.45 63.64 100 3.929871606
GEN_23 22.73 45.45 68.18 59.09 50 90.91 100 0 0 50 81.82 81.82 54.55 100 100 100 54.55 100 81.82 100 77.27 100 100 72.73 100 4.439716295
GEN_24 6.67 40 73.33 53.33 43.33 83.33 100 3.33 13.33 50 76.67 93.33 43.33 100 100 76.67 70 96.67 80 100 73.33 100 100 56.67 100 5.241216424
GEN_25 28.57 85.71 71.43 85.71 71.43 80.95 100 0 33.33 90.48 80.95 76.19 42.86 100 100 95.24 33.33 80.95 71.43 100 85.71 100 100 80.95 100 4.541388847
GEN_26 0 45.45 90.91 81.82 63.64 90.91 100 0 0 63.64 100 90.91 36.36 100 100 100 45.45 90.91 81.82 100 100 100 100 100 100 2.731377517
GEN_27 24 76 76 64 60 76 100 0 36 84 72 72 24 100 100 100 16 80 68 100 100 100 100 96 100 6.053053455
GEN_28 11.54 11.54 50 76.92 11.54 84.62 100 15.38 15.38 26.92 96.15 92.31 50 100 100 61.54 88.46 84.62 92.31 100 100 100 100 100 100 6.458166356
GEN_29 0 23.08 76.92 76.92 69.23 69.23 100 0 0 0 100 76.92 61.54 100 100 100 23.08 92.31 76.92 100 100 100 100 100 100 3.227991611
GEN_30 59.09 27.27 59.09 90.91 31.82 86.36 100 59.09 45.45 45.45 40.91 77.27 4.55 100 100 72.73 95.45 86.36 95.45 100 100 100 100 100 100 5.491135774
GEN_31 16.67 25 41.67 100 0 83.33 100 50 33.33 25 58.33 83.33 16.67 100 100 50 91.67 91.67 75 100 100 100 100 100 100 2.990600233
GEN_32 21.74 13.04 56.52 65.22 43.48 73.91 100 52.17 8.7 60.87 8.7 39.13 8.7 100 100 95.65 78.26 95.65 78.26 100 100 100 100 100 100 5.756907892
GEN_33 26.67 20 66.67 60 46.67 73.33 100 66.67 20 93.33 0 40 6.67 100 100 100 86.67 100 86.67 100 100 100 100 100 100 3.757352713
GEN_34 33.33 62.5 70.83 83.33 58.33 100 100 4.17 45.83 8.33 0 58.33 12.5 100 100 100 70.83 100 66.67 100 100 100 100 100 100 6.01176434
GEN_35 0 69.23 46.15 61.54 23.08 100 100 84.62 46.15 23.08 0 84.62 23.08 100 100 61.54 84.62 92.31 92.31 100 100 100 100 100 100 3.256372351
GEN_36 20 50 90 95 95 90 100 20 5 40 0 80 50 100 100 90 45 95 50 100 100 100 100 100 100 5.009803617
GEN_37 20 20 40 92 36 44 100 76 16 68 0 92 0 100 100 80 92 96 92 100 100 100 100 100 100 6.262254521
GEN_38 58.33 50 62.5 70.83 16.67 83.33 100 8.33 58.33 20.83 0 62.5 0 100 100 95.83 87.5 100 66.67 100 100 100 100 100 100 6.01176434
GEN_39 45.83 62.5 62.5 83.33 29.17 95.83 100 20.83 83.33 25 0 83.33 8.33 100 100 91.67 83.33 100 87.5 100 100 100 100 100 100 6.01176434
GEN_40 15.38 84.62 38.46 76.92 38.46 61.54 100 69.23 46.15 61.54 0 100 7.69 100 100 76.92 76.92 84.62 92.31 100 100 100 100 100 100 3.256372351
GEN_41 80 53.33 80 93.33 20 100 100 6.67 80 0 0 93.33 20 100 100 100 73.33 93.33 86.67 100 100 100 100 100 100 3.757352713
GEN_42 4.17 4.17 45.83 87.5 41.67 87.5 100 8.33 29.17 50 0 87.5 12.5 100 100 91.67 62.5 95.83 79.17 100 100 100 100 100 100 6.01176434
GEN_43 14.29 21.43 64.29 92.86 50 100 100 35.71 57.14 71.43 0 100 0 100 100 100 92.86 100 100 100 100 100 100 100 100 3.506862532
GEN_44 13.04 26.09 39.13 91.3 52.17 73.91 100 60.87 78.26 100 0 91.3 8.7 100 100 95.65 86.96 82.61 95.65 100 100 100 100 100 100 5.761274159
GEN_45 48 52 60 92 36 100 100 16 100 32 0 72 16 100 100 92 80 88 76 100 100 100 100 100 100 6.262254521
GEN_46 25 50 25 90 35 100 100 10 85 45 0 80 20 100 100 90 70 100 90 100 100 100 100 100 100 5.009803617
GEN_47 80 20 100 68 44 76 100 36 16 32 0 88 20 100 100 100 72 96 72 100 100 100 100 100 100 6.262254521
GEN_48 5.88 41.18 70.59 76.47 47.06 64.71 100 76.47 94.12 100 0 70.59 11.76 100 100 88.24 70.59 52.94 94.12 100 100 100 100 100 100 4.258333074
GEN_49 91.3 26.09 95.65 56.52 34.78 73.91 100 39.13 8.7 13.04 0 91.3 26.09 100 100 100 86.96 95.65 78.26 100 100 100 100 100 100 5.761274159
GEN_50 89.66 41.38 89.66 55.17 34.48 79.31 100 31.03 31.03 10.34 0 86.21 31.03 100 100 96.55 86.21 96.55 79.31 100 100 100 100 100 100 7.264215244
GEN_51 82.86 45.71 82.86 51.43 34.29 80 100 28.57 28.57 11.43 0 85.71 28.57 100 100 94.29 82.86 94.29 77.14 100 100 100 100 100 100 8.767156329
GEN_52 0 39.13 47.83 73.91 39.13 82.61 100 56.52 78.26 100 0 60.87 17.39 100 100 86.96 73.91 65.22 91.3 100 100 100 100 100 100 5.761274159
GEN_53 53.85 46.15 80.77 53.85 46.15 69.23 100 38.46 3.85 15.38 0 96.15 30.77 100 100 96.15 100 84.62 73.08 100 100 100 100 100 100 6.512744702
GEN_54 10.53 63.16 47.37 84.21 0 68.42 100 36.84 68.42 89.47 0 36.84 10.53 100 100 84.21 68.42 89.47 73.68 100 100 100 100 100 100 4.759313436
GEN_55 76 44 96 56 52 92 100 20 24 20 0 68 16 100 100 92 88 80 80 100 100 100 100 100 100 6.262254521
GEN_56 89.47 36.84 100 36.84 42.11 94.74 100 26.32 26.32 26.32 0 63.16 26.32 100 100 89.47 89.47 94.74 78.95 100 100 100 100 100 100 4.759313436
GEN_57 16.67 95.83 66.67 100 12.5 70.83 100 29.17 45.83 54.17 0 50 16.67 100 100 70.83 95.83 87.5 70.83 100 100 100 100 100 100 6.01176434
GEN_58 37.5 75 100 54.17 41.67 87.5 100 29.17 12.5 37.5 0 54.17 37.5 100 100 79.17 91.67 95.83 83.33 100 100 100 100 100 100 6.01176434
GEN_59 91.3 56.52 78.26 69.57 30.43 47.83 100 56.52 73.91 0 0 91.3 17.39 100 100 95.65 65.22 91.3 78.26 100 100 100 100 100 100 5.761274159
GEN_60 71.43 66.67 80.95 19.05 38.1 85.71 100 38.1 28.57 23.81 0 85.71 38.1 100 100 61.9 100 100 90.48 100 100 100 100 100 100 5.260293798
GEN_61 58.82 70.59 88.24 11.76 29.41 88.24 100 35.29 11.76 35.29 0 76.47 58.82 100 100 58.82 100 94.12 88.24 100 100 100 100 100 100 4.258333074
GEN_62 77.78 77.78 33.33 83.33 33.33 72.22 100 66.67 83.33 27.78 0 94.44 33.33 100 100 94.44 72.22 77.78 77.78 100 100 100 100 100 100 4.508823255
GEN_63 47.37 78.95 78.95 10.53 42.11 94.74 100 47.37 10.53 47.37 0 31.58 57.89 100 100 68.42 94.74 89.47 100 100 100 100 100 100 100 4.759313436
GEN_64 16.67 22.22 44.44 88.89 83.33 55.56 100 16.67 72.22 22.22 0 88.89 5.56 100 100 88.89 33.33 94.44 83.33 100 100 100 100 100 100 4.508823255



GEN_65 25 12.5 25 62.5 87.5 50 100 12.5 68.75 12.5 0 81.25 25 100 100 93.75 25 100 93.75 100 100 100 100 100 100 4.007842893
GEN_66 53.33 86.67 80 0 46.67 100 100 73.33 0 26.67 0 53.33 60 100 100 60 86.67 80 100 100 100 100 100 100 100 3.757352713
GEN_67 58.33 91.67 66.67 16.67 83.33 100 100 50 0 16.67 0 50 58.33 100 100 83.33 100 58.33 100 100 100 100 100 100 100 3.00588217
GEN_68 8 48 60 56 52 28 100 36 56 4 0 88 8 100 100 92 56 92 84 100 100 100 100 100 100 6.262254521
GEN_69 47.83 60.87 82.61 69.57 21.74 86.96 100 60.87 34.78 56.52 0 47.83 86.96 100 100 73.91 73.91 82.61 95.65 100 100 95.65 100 100 100 5.761274159
GEN_70 20.83 87.5 33.33 79.17 8.33 66.67 100 20.83 54.17 29.17 0 58.33 8.33 100 100 66.67 91.67 79.17 75 100 100 100 100 100 100 6.01176434
GEN_71 26.92 84.62 26.92 84.62 11.54 57.69 100 19.23 61.54 30.77 0 53.85 3.85 100 100 65.38 88.46 80.77 73.08 100 100 100 100 100 100 6.512744702
GEN_72 15.38 61.54 30.77 76.92 46.15 46.15 100 7.69 53.85 26.92 0 73.08 3.85 100 100 84.62 84.62 69.23 100 100 100 100 100 100 100 6.512744702
GEN_73 95 45 85 90 25 80 100 80 60 15 0 40 75 100 100 70 90 100 60 100 100 100 100 100 100 5.009803617
GEN_74 4 32 64 52 80 40 100 48 40 16 0 88 12 100 100 96 72 76 84 100 100 100 100 100 100 6.262254521
GEN_75 4.17 54.17 25 66.67 66.67 50 100 16.67 58.33 20.83 0 87.5 4.17 100 100 87.5 87.5 79.17 83.33 100 100 100 100 100 100 6.01176434
GEN_76 58.33 62.5 50 83.33 41.67 75 100 100 83.33 37.5 0 25 50 100 100 79.17 87.5 87.5 62.5 100 100 95.83 100 100 100 6.01176434
GEN_77 21.74 60.87 39.13 43.48 73.91 34.78 100 21.74 73.91 34.78 0 100 17.39 100 100 95.65 73.91 78.26 86.96 100 100 100 100 100 100 5.761274159
GEN_78 26.09 60.87 21.74 39.13 56.52 47.83 100 21.74 69.57 21.74 0 95.65 13.04 100 100 91.3 69.57 91.3 82.61 100 100 100 100 100 100 5.761274159
GEN_79 60 72 72 68 48 88 100 92 60 60 0 24 84 100 100 92 80 68 92 100 100 96 100 100 100 6.262254521
GEN_80 61.9 71.43 66.67 95.24 28.57 90.48 100 85.71 76.19 66.67 0 28.57 85.71 100 100 95.24 85.71 80.95 80.95 100 100 95.24 100 100 100 5.260293798
GEN_81 54.17 75 70.83 91.67 33.33 75 100 79.17 83.33 58.33 0 20.83 91.67 100 100 95.83 75 79.17 83.33 100 100 95.83 100 100 100 6.01176434
GEN_82 36 56 32 8 76 48 100 56 76 44 0 100 44 100 100 92 76 64 100 100 100 100 100 100 100 6.262254521
GEN_83 47.06 70.59 70.59 29.41 64.71 58.82 100 70.59 82.35 82.35 0 94.12 94.12 100 100 100 76.47 47.06 100 100 100 94.12 100 100 100 4.258333074
GEN_84 83.33 75 91.67 66.67 54.17 70.83 100 79.17 75 33.33 0 41.67 87.5 100 100 83.33 62.5 75 75 100 100 100 100 100 100 6.01176434
GEN_85 37.5 70.83 70.83 75 87.5 66.67 100 87.5 66.67 83.33 0 54.17 79.17 100 100 95.83 62.5 62.5 91.67 100 100 100 100 100 100 6.01176434
GEN_86 0 83.33 0 75 83.33 83.33 100 50 66.67 50 0 66.67 75 100 100 91.67 66.67 58.33 83.33 100 100 100 100 100 100 3.00588217
GEN_87 34.78 39.13 39.13 65.22 100 60.87 100 82.61 47.83 91.3 0 65.22 82.61 100 100 95.65 69.57 82.61 78.26 100 100 100 100 100 100 5.761274159
GEN_88 79.17 87.5 45.83 37.5 62.5 87.5 100 100 70.83 62.5 0 50 75 100 100 83.33 70.83 83.33 83.33 100 100 100 100 100 100 6.01176434
GEN_89 42.11 36.84 68.42 89.47 36.84 31.58 100 15.79 94.74 78.95 0 10.53 84.21 100 100 94.74 84.21 89.47 78.95 100 100 100 100 100 100 4.759313436
GEN_90 61.54 96.15 30.77 42.31 34.62 61.54 100 92.31 76.92 88.46 0 30.77 96.15 100 100 76.92 92.31 84.62 84.62 100 100 100 100 100 100 6.512744702
GEN_91 75 100 25 58.33 83.33 83.33 100 100 100 100 0 25 100 100 100 100 100 83.33 91.67 100 100 100 100 100 100 3.00588217
GEN_92 52 68 36 96 40 48 100 60 88 92 0 12 88 100 100 96 76 88 80 100 100 100 100 100 100 6.262254521
GEN_93 47.06 94.12 11.76 64.71 41.18 64.71 100 88.24 88.24 94.12 0 5.88 100 100 100 82.35 100 64.71 82.35 100 100 94.12 100 100 100 4.258333074
GEN_94 76.92 50 11.54 88.46 50 61.54 100 100 96.15 96.15 0 3.85 100 100 100 92.31 65.38 88.46 76.92 100 100 92.31 100 100 100 6.512744702
GEN_95 78.57 7.14 0 100 35.71 35.71 100 100 100 100 0 28.57 100 100 100 78.57 57.14 100 42.86 100 100 100 100 100 100 3.506862532
GEN_96 56 0 16 80 68 28 100 100 100 100 0 44 100 100 100 84 60 100 72 100 100 100 100 100 100 6.262254521
GEN_97 70.37 100 70.37 14.81 33.33 18.52 100 100 100 100 0 59.26 100 100 100 62.96 88.89 77.78 96.3 100 100 100 100 100 100 6.763234883
GEN_98 80 96 80 20 24 8 100 100 100 100 0 48 100 100 100 64 88 60 96 100 100 100 100 100 100 6.262254521
GEN_99 61.9 23.81 9.52 90.48 0 33.33 100 100 100 100 0 14.29 100 100 100 71.43 90.48 80.95 66.67 100 100 90.48 100 100 100 5.260293798
GEN_100 92.31 30.77 7.69 84.62 30.77 7.69 100 100 100 100 0 15.38 100 100 100 76.92 100 92.31 100 100 100 100 100 100 100 3.256372351
GEN_101 100 42.86 42.86 92.86 0 35.71 100 100 100 100 0 14.29 100 100 100 85.71 100 78.57 100 100 100 92.86 100 100 100 3.506862532
GEN_102 94.12 29.41 11.76 88.24 35.29 17.65 100 100 100 100 0 23.53 100 100 100 88.24 100 100 100 100 100 100 100 100 100 4.258333074
GEN_103 85.19 33.33 33.33 77.78 3.7 22.22 100 100 100 100 0 25.93 100 100 100 51.85 100 77.78 74.07 100 100 88.89 100 100 100 6.763234883
GEN_104 85 60 20 100 15 35 100 100 100 100 0 15 100 100 100 85 100 85 90 100 100 65 100 100 100 5.009803617
GEN_105 81.82 45.45 18.18 100 31.82 45.45 100 100 100 100 0 22.73 100 100 100 77.27 95.45 95.45 90.91 100 100 100 100 100 100 5.510783978
GEN_106 75 16.67 91.67 33.33 91.67 8.33 100 100 100 100 0 33.33 100 100 100 100 83.33 91.67 100 100 100 0 100 100 100 3.00588217
GEN_107 50 0 83.33 50 88.89 33.33 100 100 100 100 0 16.67 100 100 100 100 83.33 83.33 100 100 100 11.11 100 100 100 4.508823255
GEN_108 57.14 0 92.86 42.86 100 14.29 100 100 100 100 0 42.86 100 100 100 100 71.43 78.57 100 100 100 0 100 100 100 3.506862532
GEN_109 58.33 4.17 66.67 50 91.67 8.33 100 100 100 100 0 29.17 100 100 100 95.83 70.83 87.5 91.67 100 100 0 100 100 100 6.01176434
GEN_110 0 25 58.33 45.83 66.67 12.5 100 100 100 100 0 20.83 100 100 100 50 95.83 95.83 79.17 100 100 0 100 100 100 6.01176434
GEN_111 75 6.25 12.5 75 81.25 0 100 100 100 100 0 56.25 100 100 100 100 100 100 93.75 100 100 0 100 100 100 4.007842893
GEN_112 66.67 33.33 13.33 100 66.67 0 100 100 100 100 0 26.67 100 100 100 100 100 93.33 100 100 100 0 100 100 100 3.757352713
GEN_113 100 17.39 30.43 65.22 60.87 4.35 100 100 100 100 0 78.26 100 100 100 86.96 95.65 95.65 86.96 100 100 0 100 100 100 5.761274159
GEN_114 95 25 10 15 85 30 100 100 100 100 0 15 100 100 100 95 100 100 95 100 100 0 100 100 100 5.009803617
GEN_115 58.82 41.18 35.29 100 52.94 11.76 100 100 100 100 0 100 100 100 100 94.12 94.12 94.12 76.47 100 100 0 100 100 100 4.258333074
GEN_116 86.67 20 0 53.33 86.67 0 100 100 100 100 0 26.67 100 100 100 100 100 100 100 100 100 0 100 100 100 3.757352713
GEN_117 83.33 16.67 27.78 88.89 94.44 11.11 100 100 100 100 0 27.78 100 100 100 100 100 100 100 100 100 0 100 100 100 4.508823255
GEN_118 100 72 4 4 80 44 100 100 100 100 0 24 100 100 100 96 80 76 96 100 100 0 100 100 100 6.262254521
GEN_119 76.92 0 34.62 96.15 69.23 26.92 100 100 100 100 0 61.54 100 100 100 96.15 96.15 80.77 88.46 100 100 0 100 100 100 6.512744702
GEN_120 79.31 0 37.93 96.55 75.86 31.03 100 100 100 100 0 62.07 100 100 100 96.55 100 72.41 86.21 100 100 0 100 100 100 7.264215244
GEN_121 93.33 80 6.67 6.67 86.67 60 100 100 100 100 0 26.67 100 100 100 100 100 100 100 100 100 0 100 100 100 3.757352713
GEN_122 100 81.82 9.09 0 90.91 72.73 100 100 100 100 0 27.27 100 100 100 86.36 90.91 77.27 100 100 100 0 100 100 100 5.510783978
GEN_123 95.24 71.43 4.76 4.76 85.71 61.9 100 100 100 100 0 4.76 100 100 100 85.71 95.24 85.71 100 100 100 0 100 100 100 5.260293798
GEN_124 89.74 71.79 28.21 5.13 66.67 76.92 100 100 100 100 0 48.72 100 100 100 94.87 89.74 84.62 100 100 100 0 100 100 100 9.769117053
GEN_125 90.91 68.18 13.64 9.09 77.27 54.55 100 100 100 100 0 0 100 100 100 95.45 90.91 90.91 100 100 100 0 100 100 100 5.510783978
GEN_126 100 64.71 5.88 11.76 100 35.29 100 100 100 100 0 0 100 100 100 100 100 88.24 100 100 100 0 100 100 100 4.258333074
GEN_127 100 76.47 11.76 23.53 94.12 35.29 100 100 100 100 0 5.88 100 100 100 100 100 94.12 100 100 100 0 100 100 100 4.258333074
GEN_128 100 85 35 0 95 55 100 100 100 100 0 10 100 100 100 95 95 100 95 100 100 0 100 100 100 5.009803617
GEN_129 100 61.54 69.23 15.38 46.15 53.85 100 100 100 100 0 100 100 100 100 92.31 92.31 84.62 92.31 100 100 0 100 100 100 3.256372351



GEN_130 96.67 83.33 56.67 3.33 73.33 53.33 100 100 100 100 0 30 100 100 100 86.67 93.33 96.67 96.67 100 100 0 100 100 100 7.514705425
GEN_131 100 100 88.89 11.11 77.78 66.67 100 100 100 100 0 38.89 100 100 100 100 66.67 100 100 100 100 0 100 100 100 4.508823255
GEN_132 66.67 100 54.17 12.5 66.67 41.67 100 100 100 100 0 0 100 100 100 95.83 66.67 100 100 100 100 0 100 100 100 6.01176434
GEN_133 80 80 75 0 85 0 100 100 100 100 0 5 100 100 100 90 75 95 90 100 100 0 100 100 100 5.009803617
GEN_134 100 84.62 92.31 15.38 92.31 84.62 100 100 100 100 0 69.23 100 100 100 100 76.92 100 84.62 100 100 0 100 100 100 3.256372351
GEN_135 100 75 100 8.33 91.67 66.67 100 100 100 100 0 66.67 100 100 100 91.67 83.33 100 83.33 100 100 0 100 100 100 3.00588217
GEN_136 87.5 75 25 6.25 100 18.75 100 100 100 100 0 6.25 100 100 100 93.75 75 100 87.5 100 100 0 100 100 100 4.007842893
GEN_137 92.86 0 0 57.14 85.71 0 100 100 100 100 0 35.71 100 100 100 100 64.29 78.57 85.71 100 100 0 100 100 100 3.506862532
GEN_138 79.17 41.67 91.67 0 95.83 54.17 100 100 100 100 0 54.17 100 100 100 95.83 58.33 95.83 83.33 100 100 0 100 100 100 6.01176434
GEN_139 84.62 15.38 61.54 15.38 100 23.08 100 100 100 100 0 76.92 100 100 100 100 38.46 100 61.54 100 100 0 100 100 100 3.256372351
GEN_140 95.83 29.17 20.83 16.67 91.67 37.5 100 100 100 100 0 41.67 100 100 100 100 12.5 95.83 91.67 100 100 0 100 100 100 6.01176434
GEN_141 92.86 39.29 78.57 0 89.29 50 100 100 100 100 0 82.14 100 100 100 64.29 89.29 100 89.29 100 100 0 100 100 100 7.013725063
GEN_142 88.46 42.31 73.08 3.85 84.62 53.85 100 100 100 100 0 84.62 100 100 100 53.85 96.15 96.15 80.77 100 100 0 100 100 100 6.512744702
GEN_143 91.67 54.17 70.83 4.17 87.5 33.33 100 100 100 100 0 91.67 100 100 100 62.5 95.83 95.83 87.5 100 100 0 100 100 100 6.01176434
GEN_144 100 75 54.17 0 83.33 45.83 100 100 100 100 0 70.83 100 100 100 50 100 87.5 79.17 100 100 0 100 100 100 6.01176434
GEN_145 88 64 64 0 92 32 100 100 100 100 0 68 100 100 100 56 100 92 88 100 100 0 100 100 100 6.262254521
GEN_146 77.78 59.26 66.67 0 74.07 25.93 100 100 100 100 0 74.07 100 100 100 62.96 100 92.59 85.19 100 100 0 100 100 100 6.763234883
GEN_147 91.67 0 33.33 8.33 58.33 16.67 100 100 100 100 0 33.33 100 100 100 100 16.67 100 100 100 100 0 100 100 100 3.00588217
GEN_148 88.89 66.67 11.11 83.33 27.78 38.89 100 100 100 100 0 66.67 100 100 100 100 100 72.22 94.44 100 100 0 100 100 100 4.508823255
GEN_149 89.47 0 10.53 57.89 47.37 36.84 100 100 100 100 0 78.95 100 100 100 100 63.16 84.21 100 100 100 0 100 100 100 4.759313436
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1. Genetic Algorithm  



Genetic_Algorithm.py 
 
__author__ = 'bellosuleiman' 
 
from Genetic_Algorithim.Model import Model 
from random import randint, uniform, shuffle 
import sys 
import pickle as pickle 
import operator 
from datetime import datetime 
import copy 
 
class GeneticAlgorithm: 
 
   # Create a Genetic Algorithim object 
   def __init__(self): 
       # region Initialise 
       # Population of model 
       self.population = [] 
       # Size of gene list 
       self.nbits = 0 
       # Size of potential_gene list 
       self.pnbits = 0 
       # Size of Population 
       self.popsize = 0 
       # Number of Generations to run 
       self.gensize = 0 
       # Rate of Mutation 
       self.mrate = 0 
       # Rate of crossover 
       self.crate = 0 
       # Plotting variables 
       self.output = [] 
       # Best generation chromosones 
       self.best_chromosones = [] 
       # Best generation Fitness 
       self.best_fitness = [] 
       # Average fitness list 
       self.average_fitness = [] 
       # Generation chromosones 
       self.gchromosones = [] 
       # Generation fluxes 
       self.gfluxes = [] 
       # Pickle Location 
       self.p_location = "" 
       # endregion 
       print ("Genetic Algorithim Object created") 
 
   # Create Chromosone from a string 
   def GeneticAlgorithm(self, ps, gs, nb, mr, cr, pnb): 
 
       self.nbits = nb 
       self.pnbits = pnb 
       self.popsize = ps 
       self.mrate = mr 
       self.crate = cr 
       self.gensize = gs 
 
   # Set the location of Pickle (population) file 
   def setPickleLocation(self, p): 
       self.p_location = p 
 
   # ========== Functions ================ 
 
   # region GA 
   #Run Genetic Algorithim with parameter set. 
   def RunGA(self, chrome, report): 



 
       #Load from local population 
       local_pop = False 
       # region Initialise population via (New or File) 
       if local_pop: 
           self.population = pickle.load(open(self.p_location + "Initial_Population/Initial_P.p" , 

"rb")) 
       else: 
           pickle.dump(self.InitPop(chrome), open(self.p_location + 

"Initial_Population/Initial_P.p", 'wb')) 
       #endregion 
 
       print ("1st_Survival") 
       self.Survival() 
       better_model = copy.copy(self.population[0]) 
       print ("\nStart Loop\n") 
 
       for k in range(1, self.gensize + 1): 
           print ("Generation: %s" % k) 
           print ("Crossover") 
           self.Crossover() 
           print ("Mutation") 
           self.Mutation2() 
           print ("Survival") 
           self.Survival() 
           print ("Generation Complete") 
 
           # Elite Preservation 
           if self.population[0].retrieveFitness() >= better_model.retrieveFitness(): 
               better_model = copy.copy(self.population[0]) 
 
           bf = better_model.retrieveFitness() 
           ch = better_model.GetChromosone() 
           af = self.ComputeAverage(False) 
           ft = better_model.getFitnessType() 
 
           self.best_fitness.append(bf) 
           self.best_chromosones.append(ch) 
           self.average_fitness.append(af) 
 
           self.StorePopulationChromosone(self.population) 
           self.StorePopulationFluxes(self.population) 
 
           # region PICKLE (DUMP) 
           pop_dict = {} 
           for i in range(0, len(self.population)): 
               pop_dict["M{}".format(i)] = self.population[i] 
 
           pickle.dump(pop_dict, open(self.p_location + "/pickle_population_" + str (k) + 

".p",'wb')) 
           # endregion 
 
           self.Report(k, bf, af, ft, report) 
           print ("========================\n") 
 
       print ("\n") 
 
       # region Output 
       self.output.append(better_model) 
       self.output.append(self.best_fitness) 
       self.output.append(self.average_fitness) 
       self.output.append(self.best_chromosones) 
       self.output.append(self.gchromosones) 
       self.output.append(self.gfluxes) 
       # endregion 
 
       return self.output 
 



   def RunGAnfc(self, nfc, report): 
       self.InitPop() 
       i = 0 
       while Model().GetFC() < nfc: 
           print ("Crossover") 
           self.Crossover() 
           print ("Mutation") 
           self.Mutation() 
           print ("Survival") 
           self.Survival(False) 
           i += 1 
           self.Report(i, report) 
           print ("========================") 
 
       print ("\n") 
       return self.population[0] 
 
   # Display summary of each generation if 'report' is true 
   def Report(self, i, best_fitness, average_fitness, fitness_type, report): 
       if report: 
           print("Generation: %s\n Average Fitness: %s\nBest Fitness %s: %s\n Fitness Call Counter: 

%s" % (i, average_fitness, fitness_type, best_fitness, (Model.GetFC() - i))) 
 
   #endregion 
 
   # region Population 
   def StorePopulationChromosone(self, population): 
       temp_chromosones = [] 
       for p in population: 
           temp_chromosones.append(p.GetChromosone()) 
       self.gchromosones.append(temp_chromosones) 
 
   def StorePopulationFluxes(self, population): 
       temp_flux = [] 
       for p in population: 
           temp_flux.append(p.GetReactionsFluxes()) 
       self.gfluxes.append(temp_flux) 
 
   # Create a new random population 
   def InitPop(self, chromosone): 
       self.population = [] 
       for k in range(0, self.popsize): 
           x = Model() 
           x.setMid(id(x)) 
           if chromosone: 
               x.ArrayChrome(chromosone) 
               if self.pnbits > 0: 
                   x.setPotentialChrome() 
           else: 
               x.RandomChrome(self .nbits) 
               if self.pnbits > 0: 
                   x.setPotentialChrome() 
 
           self.population.append(x) 
       return self.population 
 
   # endregion 
 
   # region Crossover 
 
   # region Crossover solutions 
   def OnePointCrossOver(self, p1id, p2id): 
       p1 = self.population[p1id].GetChromosone() 
       p2 = self.population[p2id].GetChromosone() 
       c1 = [] 
       c2 = [] 
       xopos = randint(1, self.nbits - 1) 
       for k in range(0, self.nbits): 



           if k < xopos: 
               c1.append(p1[k]) 
               c2.append(p2[k]) 
           else: 
               c1.append(p2[k]) 
               c2.append(p1[k]) 
 
       x = Model() 
       x.ArrayChrome(c1) 
       self.population.append(x) 
       y = Model() 
       y.ArrayChrome(c2) 
       self.population.append(y) 
 
   def UniformCrossOver(self, p1id, p2id): 
       p1 = [] 
       p2 = [] 
       c1 = [] 
       c2 = [] 
       x = Model() 
       y = Model() 
 
       x.setMid(id(x)) 
       y.setMid(id(y)) 
 
       p1.append(self.population[p1id].GetChromosone()) 
       p1.append(self.population[p1id].GetPChromosone()) 
 
       p2.append(self.population[p2id].GetChromosone()) 
       p2.append(self.population[p2id].GetPChromosone()) 
 
       # TODO: make sure it works correctly. 
       # region crossover chromosone 
       for k in range(0, self.nbits): 
           if randint(1, 100) < 50 : 
               c1.append(p1[0][k]) 
               c2.append(p2[0][k]) 
           else: 
               c1.append(p2[0][k]) 
               c2.append(p1[0][k]) 
 
       x.ArrayChrome(c1) 
       y.ArrayChrome(c2) 
       # endregion 
 
       if self.pnbits > 0: 
           # TODO: make sure it works correctly. 
           # region crossover pchromosone 
           c1 = [] 
           c2 = [] 
           for k in range(0, self.pnbits): 
               if randint(1, 100) < 50: 
                   c1.append(p1[1][k]) 
                   c2.append(p2[1][k]) 
               else: 
                   c1.append(p2[1][k]) 
                   c2.append(p1[1][k]) 
 
           x.PArrayChrome(c1) 
           y.PArrayChrome(c2) 
           # endregion 
 
       self.population.append(x) 
       self.population.append(y) 
 
   def UniformCrossOver2(self, p1id, p2id): 
       output = [] 
       p1 = self.population[p1id].GetChromosone() 



       p2 = self.population[p2id].GetChromosone() 
       c1 = [] 
       c2 = [] 
       for k in range(0, self.nbits): 
           if randint(1, 100) < 50 : 
               c1.append(p1[k]) 
               c2.append(p2[k]) 
           else: 
               c1.append(p2[k]) 
               c2.append(p1[k]) 
 
       output.append(c1) 
       output.append(c2) 
       return output 
 
   def selectOne(self): 
       max = sum([m.retrieveFitness() for m in self.population]) 
       pick = uniform(0, max) 
       current = 0 
       for i in range(0, len(self.population)): 
           current += self.population[i].retrieveFitness() 
           if current > pick: 
               return i 
   # endregion 
 
   # region Crossover function 
   def Crossover(self): 
       # TODO: Roulette implementation TEST 
       ''' 
       xlist = [] 
       for i in range(0, self.popsize/2): 
           xlist.append(self.selectOne()) 
       ''' 
 
       # region Decide who gets to breed 
       xlist = [] 
       for k in range(0, self.popsize): 
           if uniform(0.0, 1.0) < self.crate: 
               xlist.append(k) 
       # endregion 
 
       # region Pair up random parents 
       while len(xlist) > 1: 
           a = -1 
           b = -2 
           while a >= b: 
               a = randint(0, len(xlist) - 1) 
               b = randint(0, len(xlist) - 1) 
           # self.OnePointCrossOver(xlist[a], xlist[b]) 
           self.UniformCrossOver(xlist[a], xlist[b]) 
           del xlist[b] 
           del xlist[a] 
       # endregion 
 
   def Crossover2(self): 
       # Decide who gets to breed 
       #TODO: IMPORTANT!!!! 
       #Roulette simply selects the parents that will make up the mating pool. The parents in the 

mating pool will then 
       # go through selection using the crossover rate. Not all parents in the pool will mate. 
       children = [] 
       max_fitness = sum([c.GetFitness() for c in self.population]) 
       print (max_fitness) 
 
       while len(children) <= (float(self.popsize) * 0.5): 
           parents = [] 
           if max_fitness > 0.0: 
               for i in range(0, 2): 



                   selection_point = uniform(0.0, 1.0) 
                   running_score = 0.0 
                   # TODO: Roulette starts here 
                   #print "Roulette" 
                   for k in range(0, self.popsize): 
                       # TODO: current_selection_probability (csp) 
                       csp = float (self.population[k].GetFitness())/max_fitness 
                       if selection_point > running_score and selection_point < (running_score + 

csp): 
                           parents.append(k) 
                           break 
                           #print "success" 
                       running_score += csp 
 
               #self.OnePointCrossOver(parents[a], parents[b]) 
               output = self.UniformCrossOver2(parents[0], parents[1]) 
               for c in output: 
                   children.append(c) 
           else: 
               #print "Random" 
               for k in range(0, self.popsize): 
                   if uniform(0.0, 1.0) < self.crate: 
                       parents.append(k) 
                       if len(parents) >= 2: 
                           break 
 
               #self.OnePointCrossOver(parents[a], parents[b]) 
               output = self.UniformCrossOver2(parents[0], parents[1]) 
               for c in output: 
                   children.append(c) 
 
       print (len(children)) 
       print ("Inserting children to population.") 
       for c in children: 
           x = Model() 
           x.ArrayChrome(c) 
           #print "children fitness %s" % x.GetFitness() 
           self.population.append(x) 
   # endregion 
 
   # endregion 
 
   # region Mutation 
   # Mutation 
   def Mutation(self): 
       # Might be bigger than popsize due to crossover. 
       #print "Population: %s" % len(self.population) 
       for k in range(0, len(self.population)): 
           c = self.population[k] 
           #print "(%s) %s" % (k, c) 
           chrome = c.CopyChromosone() 
           #print chrome 
           changed = False 
           for j in range(0, self.nbits): 
               if uniform(0.0, 1.0) < self.mrate: 
                   x = chrome[j] 
                   x = (x + 1) % 2 
                   chrome[j] = x 
                   changed = True 
 
           #print "%s\n" % chrome 
           if changed: 
               x = Model() 
               x.ArrayChrome(chrome) 
               #if x.GetFitness() > c.GetFitness(): 
                   #del self.population[k] 
               self.population.append(x) 
 



   # Mutation2 
   def Mutation2(self): 
       # Might be bigger than pop-size due to crossover. 
       print ("Population: %s" % len(self.population)) 
       for k in range(0, len(self.population)): 
 
           # 50/50 chance of mutating the current chromosome or adding a new gene 
           if uniform(0.0, 1.0) < 0.5: 
               b4 = self.population[k] 
 
               # region Single Mutation of Chromosome 
               chrome = self.population[k].GetChromosone() #CopyChromosone()b4 
               changed = False 
               for j in range(0, self.nbits): 
                   if uniform(0.0, 1.0) < self.mrate: 
                       x = chrome[j] 
                       x = (x + 1) % 2 
                       chrome[j] = x 
                       changed = True 
                       # break #Use break to limit the mutation scope to just a single gene 
                       # TODO: Might be able to limit mutation change to a fixed amount. 
 
               if changed: 
                   self.population[k].ArrayChrome(chrome) 
 
           elif uniform(0.0, 1.0) < 0.5: 
               pchrome = self.population[k].GetPChromosone() 
               if pchrome: 
                   # region Single Mutation of PChromosome 
                   new = False 
                   for i in range(0, len(self.population[k].pchromosone)): 
                       # if pchrome[i] is not 'n': 
                       if uniform( 0.0, 1.0) < self.mrate: 
                           x = pchrome[i] 
                           x = (x + 1) % 2 
                           pchrome[i] = x 
                           new = True 
 
                       if new: 
                           self.population[k].PArrayChrome(pchrome) 
                           #break #Use break to limit the mutation scope to just a single gene 
 
                   # endregion 
 
   # endregion 
 
   # region Survival 
   def Survival(self): 
 
       print ("Survival: New population counter: %s" % len(self.population)) 
 
       # region Sort Models via Fitness. 
       id_n_object = {} 
       id_n_fitness = [] 
 
       startTime = datetime.now() 
       for m in self.population: 
           id_n_object[m.getMid()] = m 
           id_n_fitness.append([m.getMid(), m.GetFitness()]) 
 
       time = datetime.now() - startTime 
       # endregion 
 
       # region Fitness Sorted Hierarchy 
       id_n_fitness.sort(key=operator.itemgetter(1), reverse=True) 
       # endregion 
 
       # region Repopulate 



       self.population = [] 
       for n in id_n_fitness: 
           self.population.append(id_n_object[n[0]]) 
       # endregion 
 
       # region Only the Strong Survive 
       while len(self.population) > self.popsize: 
           del self.population[len(self.population) - 1] 
       # endregion 
 
   # endregion 
 
   # region Fitness 
 
   # Compute the average fitness 
   def ComputeAverage(self, report): 
       av = 0.0 
       for p in self.population: 
           # mf = p.retrieveFitnessData()['Biomass'] 
           mf = p.retrieveFitnessData()['Product'] * p.retrieveFitnessData()[ 'Biomass'] 
           if report: 
               if mf: 
                   print(mf) 
           av += mf 
       av /= len(self.population) 
       return av 
 
   # endregion 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 



 
 

 
2. Run Genetic Algorithm  



Run_ga.py 
 
__author__ = 'bellosuleiman' 
 
from Genetic_Algorithim.Model import Model 
from Genetic_Algorithim.GeneticAlgorithm import GeneticAlgorithm 
 
from Genetic_Algorithim.RunGA_functions import getReactions, indexLogicTable, getLogicTableData, 
getModelParameters,\ 
   getPotentialGeneList, getPotentialReactionData, getSolutionSpaceReactions, getLTD_csv 
from Database_GPR.MDGClass import generateLogicTable 
from datetime import datetime 
from matplotlib import pylab as pl 
import pickle 
 
local_ll = True 
# region Local Logic_Table (pickle) 
table_name = 'LOGIC_TABLE' 
path = '/Users/bellosuleiman/p_workspace/MODELDB/DB/' 
pickle_table_address = path + 'Output/pickel_files/' + table_name + '.p' 
 
if local_ll: 
   logic_table = pickle.load(open(pickle_table_address, "rb")) 
   print ("Logic_Table loaded from pickle.") 
else: 
   # region Get Logic Table Data via DB or CSV (DATABASE ACCESS) 
   try: 
       # region Via DB 
       data = getLogicTableData() 
       # endregion 
 
   except Exception as err: 
       print(err) 
       print ('Accessing data via CSV...') 
       # region Via CSV 
       ur = "/Users/MODEL_ALL_UNIQUE_REACTIONS_GRR.csv" 
       ug = "/Users/MODEL_ALL_UNIQUE_GENES.csv" 
       data = getLTD_csv(ur, ug) 
       # endregion 
 
   # endregion 
 
   logic_table = generateLogicTable(data[0], data[1], False, False) 
   pickle.dump(logic_table, open(pickle_table_address, 'wb')) 
   print( "Logic_Table Saved as pickle.") 
 
# endregion 
 
# region INDEX Logic_Table 
indexed_data = indexLogicTable(logic_table['lt'], logic_table['genes']) 
Model().setIndexData(indexed_data) 
# endregion 
 
folder = 'PTS' 
model_name = 'iJO1366' 
# region MODEL & population 
path = '/Users/' 
 
pickle_population_address = path + 'Output/' + folder + '/Population_Models/' 
pickle_model_address = path + 'Input/' + folder + '/model/cobra_model/' + model_name + '_cobra.p' 
r_model = pickle.load(open(pickle_model_address, "rb")) 
# endregion 
 
ga_input = getModelParameters(folder=folder, model_name=model_name) 
# region GA_INPUT 
exchange_rate = -0.73 
nbits = len(ga_input['gene_list']) 



product_data = {'Product': ga_input['parameter_list']['Product'], 'Substrate_Flux': 
(exchange_rate), 'Fitness': ga_input['parameter_list']['Fitness']} 
# endregion 
 
# region Get_Solution_Space from model (using gene_pts.txt) (INPUT) 
 
# TODO: Copy_1 and Copy_2 
mss = False 
# region manual solution space 
if mss: 
   manual_ss = [] 
else: 
   manual_ss = getReactions(ga_input['gene_list'], indexed_data[0], indexed_data[ 1], 

indexed_data[2], False)['s_reactions'] 
# endregion 
 
invalid_reactions = ['ACALDt', 'ACt2r', 'ATPM', 'ATPS4rpp', 'CO2t', 'ETOHt2r' , 'FRD7' , 'GLCptspp', 
'NADH16pp', 'O2t','PYRt2r', 'PFL', 'SUCCt3'] 
 
# region Get_Solution_Space_Reactions: r_object, r_id 
ssr = getSolutionSpaceReactions(r_model, invalid_reactions, manual_ss) 
# solution_space = getSolutionSpace(r_model) 
# endregion 
 
# endregion 
 
potential_gpr = False 
# region FBA TESTS & SET to Class 
 
# region FBA Test - 
old = len (r_model.reactions) 
print ("\nGene size: {}".format(nbits)) 
print ("No of Model Reactions: {}" .format(old)) 
print ("No new Reactions FBA: {}\n ".format(r_model.optimize().objective_value)) 
# print "Status: {}\n".format(r_model.optimize().status) 
 
# region Save Fluxes 
r_flux = {} 
flux = r_model.optimize().fluxes 
all_reactions = r_model.reactions 
all_metabolites = r_model.metabolites 
for r in all_reactions: 
   try: 
       r_flux[r.id] = flux[r.id] 
   except Exception as inst: 
       print("Exception: {} not in model.".format(inst)) 
# endregion 
 
# region Expand Gene Solution Space with Generated Potential_data (PRE_CALCULATIONS) 
if potential_gpr: 
   # region Calculate Potential_gene_list 
   current_gene_list = list(ga_input['gene_list']) 
   potential_geneList = getPotentialGeneList(current_gene_list, indexed_data[ 2], indexed_data[0]) 
 
   Model().setPotentialGenelist(potential_geneList) 
   pnbits = len(potential_geneList) 
   print ("Gene size: {} ({} Potential New Genes added)".format(pnbits, (pnbits-nbits))) 
   # endregion 
 
   # region Calculate Potential_reaction_list 
   reaction_list_difference = [] 
   temp_gene_list = list(ga_input[ 'gene_list']) 
   for p in potential_geneList: 
       temp_gene_list.append(p) 
 
   # s_space = solution_space.keys() 
   # indexed_data: 0 = gene, 1 = reaction, 2 = index 
 



   # temp_reaction_list_all: 0 = selected_reactions, 1 = missing_genes 
   temp_reaction_list_all = getReactions( 
       temp_gene_list, indexed_data[0], indexed_data[1], indexed_data[ 2], False)[ 's_reactions'] 
   for r in temp_reaction_list_all: 
       if r not in ssr['r_id']: 
           reaction_list_difference.append(r.strip()) 
   # endregion 
 
   # TODO: Insert Reactions to Model 
   # region Get_potential_reaction data from DB & Set_potential_reactions in model_Object (DATABASE 

ACCESS) 
   pr_data = getPotentialReactionData(reaction_list_difference, r_model, report= False) 
   r_model = pr_data['model'].copy() 
   # endregion 
 
   # region Update Solution_Space_Reaction 
   pr_o = pr_data['potential_reaction_objects'] 
   for p in pr_o: 
       ssr['r_object'].append(p) 
   # endregion 
else: 
   pnbits = 0 
   print ("\nPotential data switched off") 
# endregion 
# endregion 
 
# region SET to Class Model 
Model().setGenelist(ga_input['gene_list']) 
Model().setSolutionSpaceReactions(ssr) 
Model().setProduct(product_data) 
Model().setInvalidReactions(invalid_reactions) 
 
Model().setModel(pickle_model_address) 
print ("Parameters set to Model Class\n") 
# endregion 
 
# region FBA Test + 
new = len (r_model.reactions) 
diff = new - old 
if potential_gpr: 
   print ("No of Model Reactions: {}".format(len(r_model.reactions))) 
   print ("+{} New Reactions FBA: {}\n".format(diff, r_model.optimize().objective_value)) 
   # print "Status: {}\n".format(r2_model.optimize().status) 
# endregion 
 
# endregion 
 
# region Genetic Algorithm 
file_number = folder 
startTime = datetime.now() 
for k in range(0, 1): 
   Model().ClearFC() 
 
   # region Optimisation Initialisation 
 
   popsize = 65 
   gensize = 100 
   # mrate = 12/nbits 
   mrate = 0.04 
   crate = 0.5 
   # endregion 
 
   # region Print_Initialisation 
   print ('Population_size: {}\nGeneration_iterations: {}\nChromosome_length: {}\nMutation_rate: 

{}\n Curation_rate: {}\n'.format(popsize, gensize, nbits, mrate, crate)) 
   # endregion 
 
   all_genes_on = False 



   # region Manual chromosome insertion for entire population 
   chrome = [] 
   if all_genes_on: 
       [chrome.append(1) for i in range(nbits)] 
   # endregion 
 
   # region Instance of Genetic Algorithm class 
   ga = GeneticAlgorithm() 
   ga.GeneticAlgorithm(popsize, gensize, nbits, mrate, crate, pnbits) 
   ga.setPickleLocation(pickle_population_address) 
   output = ga.RunGA(chrome, True) 
   # endregion 
 
   time = datetime.now() - startTime 
 
   best_fitness = output[0].GetFitness() 
   best_chromosone = output[0].GetChromosone() 
   best_pchromosone = output[0].GetPChromosone() 
  
   print ("Fitness: %s" % best_fitness) 
   print ("Chromosone: %s" % best_chromosone) 
   print ("Potential_Chromosone: %s" % best_pchromosone) 
 
   print ("Runtime: %s" % time) 
 
   # region GRAPH 
   x_axis = [] 
   best_fitness_yaxis = output[1] 
   average_fitness_yaxis = output[ 2] 
   num = 0.0 
   for i in range(0, gensize): 
       num += 1.0 
       x_axis.append(num) 
 
   # region Plot Graph. 
   pl.plot(x_axis, best_fitness_yaxis, label="Best_Fitness") 
   pl.plot(x_axis, average_fitness_yaxis, 'k--', label="Average_Fitness" ) 
   # give plot a title 
   pl.title('Fitness through the Generations') 
   # make axis labels 
   pl.xlabel('Generations') 
   pl.ylabel('Biomass (mmol/gDW/h)' ) 
   # make legend 
   legend = pl.legend(loc='center right', shadow=True) 
   # show 
   pl.show() 
   # endregion 
 
   # endregion 
 
 

 
 
 
 



 
 
 

3. Genetic Algorithm Functions 
  



Run_ga_functions.py 
 
__author__ = 'bellosuleiman' 
 
import pymysql 
import csv 
import pandas as pd 
from cobra import Reaction, Metabolite, io 
import pickle 
 
 
# region Get_Functions 
 
def getLogicTableData(): 
   data = [] 
   # SQL Connection 
   conn = pymysql.connect(host='localhost', 
                          user='root', 
                          passwd='', 
                          db='MODELDB', 
                          charset='utf8mb4', 
                          cursorclass=pymysql.cursors.DictCursor) 
 
   print ("Opened database successfully") 
   cur = conn.cursor() 
   # SQL 
   cur.execute("SELECT * FROM genes") 
   genes = cur.fetchall() 
 
   cur.execute("select * from reactions WHERE gene_reaction_rule != ''" ) 
   reactions = cur.fetchall() 
   cur.close() 
 
   # region genes:clean gene list extracted from DB 
   genes_l = [] 
   for row in genes: 
       if row['gene_name']: 
           genes_l.append(row['gene_name'].lower()) 
   genes_l.sort() 
   # endregion 
 
   print ("Logic_Table_Data retrieved.") 
   data = [reactions, genes_l] 
   return data 
 
def getLTD_csv(ur, ug): 
   unique_r = [] 
   with open(ur, mode='r') as file: 
       csvFile = csv.DictReader(file) 
       for lines in csvFile: 
           if lines['grr']: 
               unique_r.append({'reaction_id': lines['reaction_bigg_id' ], 'gene_reaction_rule': 

lines['grr']}) 
 
   genes = [] 
   with open(ug, mode='r') as file: 
       csvFile = csv.DictReader(file) 
       for lines in csvFile: 
           genes.append(lines) 
 
   # region genes:clean gene list extracted from CSV 
   unique_g = [] 
   for row in genes: 
       if row['gene_name']: 
           unique_g.append(row['gene_name'].lower()) 
   unique_g.sort() 
   # endregion 



 
   data = [unique_r, unique_g] 
   return data 
 
def getSolutionSpace(model): 
   ss = {} 
   for i in range(0, len(model.reactions)): 
       grr = model.reactions[i].gene_reaction_rule 
       #reaction = model.reactions[i] 
       if grr: 
           bounds = [] 
           bounds.append(model.reactions[i].lower_bound) 
           bounds.append(model.reactions[i].upper_bound) 
           ss[str(model.reactions[i].id).strip()] = bounds 
   return ss 
 
def getPotentialGeneList(cgene_list, indexed_position, indexed_gl): 
   sgene_list = set(cgene_list) 
   potential_geneList = [] 
   #print cgene_list 
   new = True 
   while new: 
       location = indexed_position[cgene_list[0]] 
       del cgene_list[0] 
       for l in location: 
           temp_geneList = indexed_gl[l] 
           for tg in temp_geneList: 
               if tg not in sgene_list and tg not in potential_geneList: 
                   potential_geneList.append(str(tg)) 
                   cgene_list.append(str(tg)) 
 
       if not cgene_list: 
           new = False 
 
   print ("Potential gene list succesfully generated.\n") 
   return potential_geneList 
 
def getReactions(new_gene_list, genes, reactions, index, report): 
   selected_reactions = [] 
   missing_genes = [] 
   for gns in new_gene_list: 
       try: 
           s_genes = gns.split('-') 
           for gene in s_genes: 
               position = index[gene] 
               for p in position: 
                   # Double check to see if we are in the right index (not really needed) 
                   if gene in genes[p]: 
                       # Avoid duplicate reactions 
                       if reactions[p] not in selected_reactions: 
                           state = False 
                           for g in genes[p]: 
                               if g not in new_gene_list: 
                                   state = False 
                                   break 
                               else : 
                                   state = True 
                           if state: 
                               selected_reactions.append(reactions[p]) 
                       else: 
                           if report: 
                               print ("Duplicate Reaction") 
                   else: 
                       if report: 
                           print ("index malfunction") 
 
       except KeyError as err: 
           if report: 



               print ("%s not in DB" % err) 
           missing_genes.append(err.message) 
 
   if report: 
       print ("Reactions Acquired" ) 
 
   # all_reactions = [selected_reactions, missing_genes] 
   all_reactions = {'s_reactions': selected_reactions, 'm_genes': missing_genes} 
   return all_reactions 
 
def getModelReactionBounds(model, strain, report): 
   r_data = {} 
   c = 0 
   # SQL Connection 
   conn = pymysql.connect(host='localhost', 
                          user='root', 
                          passwd='', 
                          db='MODELDB', 
                          charset='utf8mb4', 
                          cursorclass=pymysql.cursors.DictCursor) 
 
   print ("Opened database successfully") 
   cur = conn.cursor() 
 
   # SQL 
   for r in model.reactions: 
       try: 
           # region Reaction 
           cur.execute( 
               "SELECT * " 
               "FROM model_reaction " 
               "WHERE model_id = %s" 
               "AND reaction_id = %s", (str(strain), str(r.id.strip())) 
           ) 
 
           reaction1 = cur.fetchone() 
           r_data['%s' % str(r.id.strip())] = {'lower_bound': float(reaction1['lower_bound']), 

'upper_bound': float(reaction1['upper_bound'])} 
 
       except Exception as inst: 
           # print inst 
           if report: 
               print ("{} not in DB".format(r.id)) 
           c += 1 
 
   print ("{} model reactions not available in DB".format(c)) 
   return r_data 
 
def getMRB_csv(model, strain, carbon_sources, csv_address): 
 
   model_r = [] 
   with open(csv_address, mode='r') as file: 
       csvFile = csv.DictReader(file) 
       for lines in csvFile: 
           model_r.append(lines) 
 
   df = pd.DataFrame.from_dict(model_r) 
   for r in model.reactions: 
       if r.id not in carbon_sources: 
           try: 
               x = df[(df['reaction_bigg_id'] == '{}'.format(r.id)) & (df['model_bigg_id' ] == 

'{}'.format(strain))] 
               r.lower_bound = float(x['lower_bound'].values[0]) 
 
           except Exception as inst: 
               print (inst) 
 
   return model 



 
def getPotentialReactionData(r_list, cobra_model_path, pickle_model_address, report): 
 
   ''' 
   :param r_list: 
   :param cobra_model_path: 
   :param pickle_model_address: 
   :param report: 
   :return: 
   This function also inserts new reactions into the model. 
   ''' 
 
   r_data = [] 
   c = 0 
   # SQL Connection 
   conn = pymysql.connect(host='localhost', 
                          user='root', 
                          passwd='', 
                          db='MODELDB', 
                          charset='utf8mb4', 
                          cursorclass=pymysql.cursors.DictCursor) 
   if report: 
       print ("\nOpened database successfully") 
   cur = conn.cursor() 
   model = pickle.load(open(pickle_model_address, "rb")) 
 
   # SQL 
   for r in r_list: 
       try: 
           # region REACTION 
           cur.execute( 
               "SELECT distinct mr.lower_bound, mr.upper_bound, mr.obj_coefficient, mr.reaction_id, 

r.reaction_name, " 
               "r.gene_reaction_rule, r.subsystem " 
               "FROM model_reaction mr, reactions r " 
               "WHERE r.reaction_id = mr.reaction_id " 
               "AND mr.reaction_id = %s", str(r)) 
 
           reaction1 = cur.fetchone() 
 
           reaction = Reaction(str(reaction1['reaction_id'].strip())) 
           reaction.name = str(reaction1['reaction_name']) 
           reaction.subsystem = str (reaction1['subsystem']) 
           reaction.gene_reaction_rule = str(reaction1['gene_reaction_rule' ]) 
           reaction.lower_bound = float(reaction1['lower_bound']) 
           reaction.upper_bound = float(reaction1['upper_bound']) 
           #reaction.objective_coefficient = 0.0  # this is the default 
           # endregion 
       except Exception as inst: 
           print (inst) 
           print ("No reaction") 
 
       try: 
           # region METABOLITE 
           cur.execute("SELECT rm.metabolite_id, rm.compartment, m.metabolite_name, m.formula, 

rm.stoichiometry " 
           "FROM reaction_metabolite rm, metabolite m " 
           "WHERE m.metabolite_id = rm.metabolite_id " 
           "AND rm.reaction_id = %s", str(r)) 
           metabolite = cur.fetchall() 
 
           # region Create Metabolite objects and attach to reaction 
           for met in metabolite: 
               # print "Metabolite %s" % (met) 
               met_id = "%s_%s" % (met['metabolite_id'], met['compartment']) 
               reaction.add_metabolites({Metabolite(str (met_id), formula= str(met['formula' ]), 

name=str(met['metabolite_name']), compartment=str(met['compartment'])): 
float(met['stoichiometry'])}) 



           # endregion 
  
           # region INSERT NEW REACTION TO MODEL 
           r_data.append(reaction) 
           model.add_reaction(reaction) 
           # endregion 
           c += 1 
 
       except Exception as inst: 
           print (inst) 
           print ("No metabolite") 
 
   if report: 
       print ("%s reactions added to Model." % c) 
       print ("Potential reaction data retrieved.") 
 
   cur.close() 
 
   new_model_path = cobra_model_path + '_cobra_' + str (c) + '_.p' 
   pickle.dump(model, open(new_model_path, 'wb')) 
   print( "New model saved as pickle.") 
 
   prd = {'model_path': new_model_path,'potential_reaction_objects': r_data} 
   return prd 
 
def getSolutionSpaceReactions(model, invalid_reactions, manual_ss): 
   ssr = {} 
   ss_o = [] 
   ss_id = [] 
   if not manual_ss: 
       for reaction in model.reactions: 
           grr = reaction.gene_reaction_rule 
           if grr and reaction.id not in invalid_reactions: 
               ss_o.append(reaction) 
               ss_id.append(reaction.id) 
   else: 
       for reaction in model.reactions: 
           if reaction.id.strip() in manual_ss and reaction.id.strip() not in invalid_reactions: 
               ss_o.append(reaction) 
               ss_id.append(reaction.id) 
 
   ssr['r_object'] = ss_o 
   ssr['r_id'] = ss_id 
   return ssr 
 
def getCarbon_n_ProductSource(parameters_address): 
   list = [] 
   with open(parameters_address, 'r') as csvfile: 
       reader = csv.DictReader(csvfile) 
       for row in reader: 
           list.append(row) 
   return list 
 
def getModelParameters(folder, model_name): 
 
   if folder is 'PTS': 
 
       if model_name is 'iJO1366': 
           gene_file_name = 'gene_pts' 
           exr_file_name = 'EXR_iJO1366' 
           parameters_file_name = 'Parameters_iJO1366' 
 
       elif model_name is 'iML1515': 
           gene_file_name = 'gene_pts' 
           exr_file_name = 'EXR_iML1515' 
           parameters_file_name = 'Parameters_iML1515' 
 
   elif folder is 'CORE': 



 
       gene_file_name = 'ecoli_core' 
       exr_file_name = 'EXR_ecoli_core' 
       parameters_file_name = 'Parameters_ecoli_core' 
 
   elif folder is 'WT': 
 
       gene_file_name = 'iJO1366' 
       exr_file_name = 'EXR_iJO1366' 
       parameters_file_name = 'Parameters_iJO1366' 
 
   # region Input address 
   path = '/Users/' 
   # model_address = path + 'Input/' + folder + '/model/' + model_name + '.xml' 
   gene_address = path + 'Input/' + folder + '/genes/' + gene_file_name + '.txt' 
   exr_address = path + 'Input/' + folder + '/parameters/' + exr_file_name + '.txt' 
   parameters_address = path + 'Input/' + folder + '/parameters/' + parameters_file_name + '.csv' 
   # endregion 
 
   ga_input = getParameters(gene_address, exr_address, parameters_address, True) 
   return ga_input 
 
def getParameters(gene_address, exr_address, parameters_address, report): 
 
   gene_list = readFromCsvFile(gene_address, 0, True) 
   exr_list = readFromCsvFile(exr_address, 0, False) 
 
   # region Parameter_List (Biomass, O2, Carbon_Source) 
   p_l = getCarbon_n_ProductSource(parameters_address) 
 
   carbon_s = [] 
   product_s = [] 
   for p in p_l: 
       if p['Carbon_Sources']: 
           carbon_s.append(p['Carbon_Sources']) 
       if p['Product']: 
           product_s.append(p['Product']) 
 
   p_l[0]['Carbon_Sources'] = carbon_s 
   p_l[0]['Product'] = product_s 
 
   if report: 
       print ("\nParameter List") 
       print ("Biomass_Objective: {}".format(p_l[0]['Biomass'])) 
       print ("Oxygen: {}".format(p_l[0]['Oxygen'])) 
       print ("Carbon_source: {}".format(carbon_s)) 
       print ("Product: {}".format(p_l[0]['Product'])) 
       print("Objective: {}".format(p_l[0]['Objective'])) 
       print ("Fitness: {}\n".format(p_l[0]['Fitness'])) 
   # endregion 
 
   result = {'gene_list': gene_list, 'exr_list': exr_list, 'parameter_list' : p_l[ 0]} 
   return result 
 
# endregion 
 
def setParameters(biomass, biomass_bounds, o2_id, carbon_sources, ex_reactions, model, model_name, 
aerobic, o2_value, 
                 exchange_rate, report): 
 
   model.solver = 'glpk' 
   biomass_rxn = model.reactions.get_by_id(biomass) 
   biomass_rxn.objective_coefficient = 1.0 
 
   if biomass_bounds != 0: 
       biomass_rxn.lower_bound = biomass_bounds[0] 
       biomass_rxn.upper_bound = biomass_bounds[1] 
 



   model.objective = biomass_rxn 
 
   if report: 
       print ("\nBiomass Function set.") 
 
   for r in ex_reactions: 
       lb = model.reactions.get_by_id(str(r).strip()).lower_bound 
       if lb < 0.0: 
           if report: 
               print ("%s" % str(r).strip()) 
               print ("Before: %s" % lb) 
           model.reactions.get_by_id(str(r).strip()).lower_bound = 0.0 
           if report: 
               print ("After: %s" % model.reactions.get_by_id(str(r).strip()).lower_bound) 
 
   if report: 
       print ("External_Reactions Reset") 
 
   for carbon in carbon_sources: 
       model.reactions.get_by_id(carbon).lower_bound = exchange_rate 
       if report: 
           print ("Carbon_Source set to %s" % exchange_rate) 
 
   if aerobic: 
       model.reactions.get_by_id(str(o2_id.strip())).lower_bound = o2_value 
       if report: 
           print ("o2 set to %s" % o2_value) 
   else: 
       model.reactions.get_by_id(str(o2_id.strip())).lower_bound = 0.0 
       if report: 
           print ("o2 set to 0.0") 
 
   # region Get_and_Set Model bounds via DB (Additional Info) 
   # lb = 0, ub = 1 
   print ("\nGet_and_Set Model bounds") 
   all_bounds = getModelReactionBounds(model, model_name, False) 
   nr = 0 
   for r in model.reactions: 
       if r.id not in carbon_sources: 
           try: 
               r.lower_bound = all_bounds[r.id][0] 
           except Exception as inst: 
               nr += 1 
               if report: 
                   print ("{}. {}" .format(nr, inst)) 
 
   print ("{} reactions present in model\n".format(len (all_bounds))) 
   # endregion 
   # New 
   return model 
 
def calculateFitness(r_model, solution_space_reactions, model_reaction_list_on, product_data, 
report): 
 
   # region Edit model based on reaction_list given 
 
   for r in solution_space_reactions['r_id']: 
       if r not in model_reaction_list_on['r_id']: 
           try: 
               r_model.reactions.get_by_id(r).knock_out() 
           except Exception as inst: 
               print ("Error at {}" .format(inst)) 
       else: 
           try: 
               r_model.reactions.get_by_id(r).lower_bound = -1000 
           except Exception as inst: 
               print ("Error at {}" .format(inst)) 
 



   # endregion 
 
   # region FBA 
 
   product_id = "pep_c" 
   # region NOTES: Objective_Reaction 
   ''' 
   Objective reaction indicates the reaction to maximise/minimise. 
   Because the product_reaction as the objective isn't working as it should, 
   it should be manually inserted as the objective_reaction for the time being. 
   ''' 
   # endregion 
 
   # region Initialise 
   product = 0 
   solution = r_model.optimize() 
   biomass = solution.objective_value 
 
   if product_data['Fitness'].lower() == 'biomass': 
       product = 1 
   else: 
       for p in product_data['Product']: 
 
           product_flux = solution.fluxes[p] 
 
           # region Product_Reaction_Logic 
 
           if product_flux > 0: 
 
               # region product(right) 
               reaction_products = r_model.reactions.get_by_id(p).products 
               for prod in reaction_products: 
                   if "{}".format(prod) == product_id and product_flux > 0: 
                       product += float(abs(product_flux)) 
               # endregion 
 
               # region substrate(left) 
               reaction_substrate = r_model.reactions.get_by_id(p).reactants 
               for prod in reaction_substrate: 
                   if "{}".format(prod) == product_id and product_flux < 0: 
                       product += float(abs(product_flux)) 
               # endregion 
 
           # endregion 
 
   # endregion 
 
   # endregion 
 
   # region Save Fluxes 
   r_fluxes = {} 
   flux = solution.fluxes 
   all_reactions = r_model.reactions 
   all_metabolites = r_model.metabolites 
   for r in all_reactions: 
       try: 
           r_fluxes[r.id] = flux[r.id] 
       except Exception as inst: 
           if report: 
               print ("Exception: {} not in model.".format(inst)) 
   # endregion 
 
   fitness_data = {'Product': product, 'Substrate': product_data[ 'Substrate_Flux'], 'Biomass': 

biomass, 'Fitness': biomass * product, 'All_Reaction_Flux': r_fluxes, 'All_Metabolite': 
all_metabolites} 

 
   # print ("MET: {}\n".format(r_model.metabolites.pep_c.summary())) 
   return fitness_data 



 
# region Other Functions 
 
def readFromCsvFile(address, index, lower_case): 
   list = [] 
   with open(address, 'r') as csvfile: 
       reader = csv.reader(csvfile) 
       for row in reader: 
           if lower_case: 
               line = row[index].strip().lower() 
           else: 
               line = row[index].strip() 
 
           if '#' not in line and line not in list: 
               list.append(line) 
   return list 
 
def indexLogicTable(logictable, gl): 
   reaction_list = [] 
   gene_list = [] 
   gene_index = {} 
   dict_data = [] 
   #Get Data 
   for data in logictable: 
       reaction_list.append(data['Reactions'].strip()) 
       genes = data.keys() 
       temp_gene = [] 
       for g in genes: 
           if g.strip() != 'Reactions': 
               temp_gene.append(g.strip()) 
       gene_list.append(temp_gene) 
 
   #Index Data 
   for gene in gl: 
       position = [] 
       for i in range(0, len(gene_list)): 
           if gene in gene_list[i]: 
               position.append(i) 
       gene_index[gene.strip()] = position 
 
   dict_data.append(gene_list) 
   dict_data.append(reaction_list) 
   dict_data.append(gene_index) 
   print ("Table Indexed.") 
   return dict_data 
 
def switch_reactions_on(model, reactions_list, display): 
   print ("\nReactions on") 
   for r in reactions_list: 
       if display: 
           print (r.strip()) 
       try: 
           model.reactions.get_by_id(str(r.strip())).lower_bound = -1000 
           model.reactions.get_by_id(str(r.strip())).upper_bound = 1000 
       except KeyError as key: 
           print ("Reaction %s not in model" % key) 
 
def switch_reactions_off(model, reactions_list, display): 
   print ("\nReactions off") 
   for r in reactions_list: 
       if display: 
           print (r.strip()) 
       try: 
           model.reactions.get_by_id(str(r.strip())).lower_bound = 0.0 
           model.reactions.get_by_id(str(r.strip())).upper_bound = 0.0 
       except KeyError as key: 
           print ("Reaction %s not in model" % key) 
 



# endregion 
 
 
  



 
 
 
 
 
 
 

4. Gem Parameters 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



Model_parameters.py 
 
__author__ = 'bellosuleiman' 
 
from cobra import io 
import pickle 
import json 
import sys 
from Genetic_Algorithim.RunGA_functions import getModelReactionBounds, getModelParameters, 
getMRB_csv 
 
# region PURPOSE 
''' 
Get SBML model ready for optimisation and SAVE IT. 
''' 
# endregion 
 
# Folder (WT, PTS, CORE) 
folder = 'PTS' 
path = '/Users/' 
report = True 
 
# region Set_model_parameters 
 
model_name = 'iJO1366' 
# region Model 
model_address = path + 'Input/' + folder + '/model/' + model_name + '.xml' 
model = io.read_sbml_model(model_address) 
 
model.solver = 'glpk' 
# endregion 
 
# region GA_INPUT 
 
ga_input = getModelParameters(folder= folder, model_name = model_name) 
 
# region Set_Environmental rates (INPUT) 
 
aerobic = True 
o2_value = -1000 
exchange_rate = -0.73 
 
# endregion 
 
biomass = ga_input['parameter_list' ]['Biomass'] 
# region Biomass 
 
# region Retrieve biomass bounds from csv_file 
''' 
Default Settings: Biomass bounds should be set to 0 & 1000 
Controlled Settings: Biomass bounds is retrieved from parameter csv file. 
''' 
try: 
   biomass_bounds = [float(ga_input['parameter_list']['Lower_Bounds']), 
float(ga_input['parameter_list']['Upper_Bounds'])] 
except Exception as inst: 
   biomass_bounds = 0 
   print ("Biomass Bounds set to default.") 
# endregion 
 
biomass_rxn = model.reactions.get_by_id(biomass) 
biomass_rxn.objective_coefficient = 1.0 
 
if biomass_bounds != 0: 
   biomass_rxn.lower_bound = biomass_bounds[0] 
   biomass_rxn.upper_bound = biomass_bounds[1] 
 



if report: 
   print ("\nBiomass Function set." ) 
# endregion 
 
obj = ga_input['parameter_list']['Objective'] 
# region Model Objective Function (VERY IMPORTANT) 
try: 
   model.objective = model.reactions.get_by_id(obj) 
   print( '{} Reaction set as Objective Function.'.format(obj)) 
except Exception as err: 
   print (err) 
   sys.exit(1) 
# endregion 
 
ex_reactions = ga_input['exr_list' ] 
# region External Reactions 
for r in ex_reactions: 
   lb = model.reactions.get_by_id(r).lower_bound 
   if lb < 0.0: 
       if report: 
           print ("{}".format(r)) 
           print ("Before: {}".format(lb)) 
 
       model.reactions.get_by_id(r).lower_bound = 0.0 
 
       if report: 
           print ("After: {}".format(model.reactions.get_by_id(r).lower_bound)) 
 
if report: 
   print ("External_Reactions Reset") 
# endregion 
 
carbon_sources = ga_input['parameter_list']['Carbon_Sources'] 
# region Carbon Source 
for carbon in carbon_sources: 
   model.reactions.get_by_id(carbon).lower_bound = exchange_rate 
   if report: 
       print ("Carbon_Source set to %s" % exchange_rate) 
# endregion 
 
o2_id = ga_input['parameter_list']['Oxygen'] 
# region Oxygen 
if aerobic: 
   model.reactions.get_by_id(o2_id).lower_bound = o2_value 
   if report: 
       print ("o2 set to {}".format(o2_value)) 
else: 
   model.reactions.get_by_id(o2_id).lower_bound = 0.0 
   if report: 
       print ("o2 set to 0.0") 
# endregion 
 
# endregion 
 
# region Get & Set Model bounds via DB or CSV 
try: 
 
   # region Get Via DB (Additional Info) 
   all_bounds = getModelReactionBounds(model, model_name, False) 
   # endregion 
 
   # region Set Model bounds 
   nr = 0 
   for r in model.reactions: 
       if r.id not in carbon_sources: 
           try: 
               r.lower_bound = all_bounds[r.id]['lower_bound'] 
           except Exception as inst: 



               nr += 1 
               if report: 
                   print("{}. {}".format(nr, inst)) 
 
   print( "{} reactions present in model\n".format(len(all_bounds))) 
   # endregion 
 
except Exception as err: 
   print(err) 
   print ('Get and Set bounds via CSV') 
 
   # region Get & Set Via CSV 
   mr_address = "/Users/MR_RELATIONSHIP.csv" 
   model = getMRB_csv(model, model_name, carbon_sources, mr_address) 
   # endregion 
# endregion 
 
print (model.optimize().objective_value) 
print ("Model Parameters set.") 
# endregion 
 
# region Write Model 
write_model_address = path + 'Input/' + folder + '/model/cobra_model/' + model_name + '_cobra.p' 
pickle.dump(model, open(write_model_address, 'wb'), protocol=pickle.HIGHEST_PROTOCOL) 
#json_model_address = path + 'Input/' + folder + '/model/cobra_model/' + model_name + '_cobra.json' 
 
print ("Model Saved as pickle") 
# endregion 
  



 
 
 
 
 
 
 

5. Gem Functions 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Model_functions.py 
 
__author__ = 'bellosuleiman' 
 
import sys 
import json 
import random 
import pickle as pickle 
from datetime import datetime 
from T_Validation.T_Validation_functions import chrometoGenes 
from Genetic_Algorithim.RunGA_functions import getReactions, getSolutionSpaceReactions, 
calculateFitness 
 
class Model ( object ): 
   # Class Initialise: 
   # ====================================== 
   # Weights i.e gene_list (array of strings) 
   gene_list = [] 
   # Pickle Model Address 
   pickle_model_address = "" 
   # Weights i.e potential gene_list (array of strings) 
   potential_gene_list = [] 
   # Additional reaction bounds 
   potential_reaction_bounds = {} 
 
   # Others 
   index_data = [] 
   solution_space = [] 
   solution_space_reactions = [] 
 
   fitness_type = '' 
   objective_reaction = '' 
   product_data = {} 
   c = [] 
   # ====================================== 
 
   # Object Initialsie 
   def __init__(self ): 
       # Binary representation of chromosome 
       self .chromosone = [] 
       # Binary representation of potential chromosome 
       self .pchromosone = [] 
       # Reactions selected 
       self .reactions_selected = [] 
       # FBA Reactions Fluxs 
       self .rfluxes = {} 
       # Store the fitness 
       self .fitness = -1 
       # Model id used for tracking 
       self .mid = 0 
       # The number of times the fitness function is evaluated. 
       self .fc = 0 
       # Data attributed to the fitness. 
       self .fitness_data = {} 
 
   # region Functions: 
 
   # region Create Chromosomes 
   def StringChrome ( self, string): 
       ok = True; 
       self .chromosone = [] 
       for s in string: 
           if s != '0' and s != '1' : 
               ok = False 
           else: 
               if s == '0' : 
                   self.chromosone.append( 0) 



               elif s == '1' : 
                   self.chromosone.append( 1) 
       if not ok: 
           print ( self.RandomBinary(len(string))) 
 
   # Copy generated chrome 'ac' to models array chromosone 
   def ArrayChrome ( self, ac): 
       self .chromosone = [] 
       if len (ac) > len(self .gene_list): 
           print ( "Array size larger than chromosome in Model." ) 
           sys.exit( 0) 
       for k in range(0, len (ac)): 
           if ac[k] < 2: 
               self .chromosone.append(ac[k]) 
           else: 
               print ("Invalid variable in chromosome." ) 
 
   # Copy generated potential chrome 'pac' to models potential array chromosone 
   def PArrayChrome ( self, pac): 
       self .pchromosone = [] 
       if len (pac) > len( self.potential_gene_list): 
           print ( "Array size larger than chromosome in Model." ) 
           sys.exit( 0) 
       for k in range(0, len (pac)): 
           if pac[k] < 2: 
               self .pchromosone.append(pac[k]) 
           else: 
               print ("Invalid variable in p-chromosome.") 
 
   def RandomChrome ( self, n): 
       self .chromosone = [] 
       self .RandomBinary(n) 
 
   def setPotentialChrome ( self): 
       for k in range(0, len (self .potential_gene_list)): 
           self.pchromosone.append( 0) 
 
   # endregion 
 
   # region Class methods 
 
   # Reset fitness back to zero 
   @classmethod 
   def ClearFC(cls ): 
       cls.fc = 0 
 
   # Get the number of calls to the fitness function. 
   @classmethod 
   def GetFC ( cls): 
       return cls.fc; 
 
   @classmethod 
   def IncrementFc ( cls): 
       cls.fc += 1 
 
   # Set the current set of genes 
   @classmethod 
   def setGenelist ( cls, genes): 
       cls.gene_list = genes 
 
   # Set the index data 
   @classmethod 
   def setIndexData ( cls, index_data): 
       cls.index_data = index_data 
 
   # Set the model 
   @classmethod 
   def setModel(cls , pma): 



       cls.pickle_model_address = pma 
 
   # Set solution space 
   @classmethod 
   def setSolutionSpace(cls , ss): 
       cls.solution_space = ss 
 
   # Set solution space reactions 
   @classmethod 
   def setSolutionSpaceReactions( cls, ssr): 
       cls.solution_space_reactions = ssr 
 
   @classmethod 
   # Set the current set of potential genes 
   def setPotentialGenelist ( cls, pgenes): 
       cls.potential_gene_list = list(pgenes) 
 
   @classmethod 
   # Set Objective reaction (BIOMASS_EC_WT or R_ENO) 
   def setObjective ( cls, o_r): 
       cls.objective_reaction = o_r 
 
   @classmethod 
   # Set Fitness type (BIOMASS or BPCY) 
   def setFitnessType(cls , ft): 
       cls.fitness_type = ft 
 
   @classmethod 
   # Set Product and Flux 
   def setProduct( cls, p): 
       cls.product_data = p 
 
   @classmethod 
   # Set Product and Flux 
   def setInvalidReactions ( cls, ir): 
       cls.invalid_reactions = ir 
 
   # TODO: Delete THIS. Replaced with solution_space_reactions 
   @classmethod 
   # Set the current set of potential genes 
   def setPotentialReactionBounds ( cls, prb): 
       cls.potential_reaction_bounds = prb 
 
   # endregion 
 
   # Get gene list 
   def getGenelist ( self): 
       return self .gene_list 
 
   # TODO deepcopy() requires optimisation takes too long. 
   # def setModel(self, input_model): 
   #     self.r_model = copy.deepcopy(input_model) 
 
   # Get model id 
   def getMid (self ): 
       return self .mid 
 
   # Set model id 
   def setMid (self , mid): 
       self .mid = mid 
 
   # Get potential gene list 
   def getPotentialGenelist ( self): 
       return self .potential_gene_list 
 
   # Update gene_list 
   def updateGenelist(self , gene): 
       self .gene_list.append(gene) 



       self .chromosone.append(1) 
 
   # Get solution space reactions 
   def getSolutionSpaceReactions( self): 
       return self .solution_space_reactions 
 
   # Get current state of chromosone 
   def GetChromosone (self ): 
       return self .chromosone 
 
   # Get current state of reaction fluxes 
   def GetReactionsFluxes ( self): 
       return self .rfluxes 
 
   # Get current state of pchromosone 
   def GetPChromosone(self ): 
       return self .pchromosone 
 
   # Copy and return chromosome representation 
   def CopyChromosone(self ): 
       ac = [] 
       for c in self .chromosone: 
           ac.append(c) 
       return ac 
 
   # Create a random binary chromosone 
   def RandomBinary ( self, n): 
       for k in range(0, n): 
           self.chromosone.append(random.randint( 0, 1)) 
 
   # Get current state of reaction fluxes 
   def retrieveFitness(self ): 
       return self .fitness 
 
   # Get current state of reaction fluxes 
   def retrieveFitnessData ( self): 
       return self .fitness_data 
 
   def getFitnessType(self ): 
       return self .product_data['Fitness' ] 
 
   # Compute the Fitness (Scale fitness, edit later) 
   def GetFitness( self): 
 
       report = False 
       # region Model_Initialisation 
       start_time = datetime.now() 
       # r_model_copy = copy.deepcopy(self.r_model) 
       r_model = pickle.load(open ( self.pickle_model_address, "rb")) 
       time = datetime.now() - start_time 
 
       if report: 
           print ( "This Long: {}" .format(time)) 
       # endregion 
 
       # region REACTION IDENTIFICATION PROTOCOL 
       gene_on_list = chrometoGenes(self .chromosone, self.gene_list) 
 
       reaction_list_on = getReactions(gene_on_list, self .index_data[0 ], self .index_data[1], 

self .index_data[2], False)[ 's_reactions' ] 
 
       model_reaction_list_on = getSolutionSpaceReactions(r_model, self .invalid_reactions, 

reaction_list_on) 
       # endregion 
 
       self .fitness_data = calculateFitness(r_model, self.solution_space_reactions, 

model_reaction_list_on, self .product_data, report) 
 



       # region Output 
       self .rfluxes = self .fitness_data[ 'All_Reaction_Flux'] 
 
       # SET FITNESS 
       self .fitness = self .fitness_data[ 'Fitness' ] 
 
       # endregion 
 
       return self .fitness 
 
   # Compute the Fitness (Scale fitness) 
   def GetFitnessSP ( self): 
       if self.fitness != - 1 : 
           return self.fitness 
 
       if len (self .gene_list) == 0 : 
           print ( "No gene list found") 
           sys.exit( 1) 
 
       if len (self .chromosone) > len(self .gene_list): 
           print ( "Binary rep is %s while gene list is %s." % ( len(self .chromosone), 

len( self.gene_list))) 
           return - 1 
 
       new_genelist = [] 
       for c in range(0, len (self .chromosone)): 
           si = self .chromosone[c] 
           gi = self .gene_list[c] 
           if si == 1: 
               new_genelist.append(gi) 
       fitness = 'Code it' 
       self .IncrementFc() 
       return fitness 
 
   # Display fitness and Chromosone 
   def printFC(self ): 
       print ("Fitness: %s" % self .GetFitness()) 
       print ("Chromosone: %s" % self.chromosone) 
 
   # endregion 
 
  



 
 
 
 
 
 
 

6. Population Analyses  



Population_analyses.py 
 
__author__ = 'bellosuleiman' 
 
import os 
import sys 
import glob 
import numpy as np 
import pandas as pd 
import matplotlib.cm as cm 
import matplotlib.pyplot as plt 
 
from sklearn import metrics 
from sklearn.manifold import MDS 
from sklearn.cluster import KMeans 
from scipy.spatial.distance import jaccard, hamming 
from Genetic_Algorithim.RunGA_functions import readFromCsvFile 
from sklearn.metrics import silhouette_samples, silhouette_score 
from T_Validation.T_Validation_functions import getPicklePopulation 
 
# region PURPOSE 
"Generate a Jaccard Matrix in a population of models via their binary chromosomes." \ 
"In other to generate a K-means Cluster." 
"Store and print simulation results in a csv file via data frame." 
# endregion 
 
# region NOTE on Matrix 
''' 
JACCARD: The Jaccard coefficient measures similarity between finite sample sets, and is defined as 
the size of 
the intersection divided by the size of the union of the sample sets. 
 
HAMMING: The distance between two strings of equal length is the number of positions at which the 
corresponding 
symbols are different. In other words, it measures the minimum number of substitutions required to 
change one string 
into the other, or the minimum number of errors that could have transformed one string into the 
other. 
 
''' 
# endregion 
 
# region INPUT 
pathway = 'PTS' 
technique = 'Hamming' 
gene_file_name = 'gene_pts' 
 
# Use '-1' for default value 
specific_gen = 149 
save_tables = False 
cluster_range = [2, 3, 4, 5, 6, 7] 
# endregion 
 
# region Address 
folder = '/Users/' 
root = folder + "Output/" + pathway + "/Population_Models/OLD/" 
dirlist = [item for item in os.listdir(root) if os.path.isdir(os.path.join(root, item))] 
dirlist.sort() 
# endregion 
 
for d in dirlist: 
   print(d) 
   # region Initialise 
   pickle_counter = len(glob.glob1((folder + "Output/" + pathway + "/Population_Models/OLD/" + d + 

"/"), "*.p")) 
 
   # region Load_Gene_Data 



   gene_address = folder + 'Input/' + pathway + '/genes/' + gene_file_name + '.txt' 
   gene_list = readFromCsvFile(gene_address, 0, True) 
   # endregion 
 
   last_cluster_all = [] 
 
   # endregion 
 
   for generation in range(specific_gen, pickle_counter): 
 
       # region Load Population 
       population_models = getPicklePopulation(folder, pathway, generation, d) 
       population = population_models['Population'] 
       s_models = population_models['Models'] 
       # endregion 
 
       # region MATRIX 
 
       # region Calculate Matrix 
       data2 = {} 
       for m in s_models: 
           distance = [] 
           for n in s_models: 
 
               if technique is 'Hamming': 
                   distance.append(hamming(population[m].GetChromosone(), 

population[n].GetChromosone()) * len(population[m].GetChromosone())) 
 
               elif technique is 'Jaccard': 
                   distance.append(jaccard(population[m].GetChromosone(), 

population[n].GetChromosone())) 
 
           data2[m] = distance 
 
       # Change to Data Frame format 
       df = pd.DataFrame(index=s_models) 
       for m in s_models: 
           df[m] = data2[m] 
       # endregion 
 
       write_to_file = False 
       # region Write Matrix to file 
       if write_to_file: 
           if technique is 'Hamming': 
               file_name = 'Hamming_PTS_' 
 
           elif technique is 'Jaccard': 
               file_name = 'J_Matrix_PTS_' 
 
           address = folder + 'Output/' + pathway + '/Corellation/' + technique + '/' + file_name + 

str(generation) + '.csv' 
 
           df.to_csv(address, sep='\t') 
 
           print(file_name + str(generation)) 
       # endregion 
 
       # endregion 
 
       scatter_plot = True 
       if scatter_plot: 
 
           # region M: Initialise 
           best_c_score = {'Cluster': 0, 'S_score': 0} 
           M = metrics.pairwise_distances(df, Y=None, metric='precomputed' ) 
           # endregion 
 
           # region MDS: Multi Dimensional Scaling 



           embed = MDS(max_iter=200 , n_components=2, dissimilarity='precomputed', random_state=1) 
           X = embed.fit_transform(M[:65]) 
           # endregion 
 
           for cr in cluster_range: 
 
               # region KMeans Clusters 
               # Initialize the clusterer with n_clusters value and a random generator seed of 10 

(Determenistic). 
               cl = KMeans(n_clusters=cr, init='k-means++', random_state=10 ) 
               cl_l = cl.fit_predict(X) 
               # endregion 
 
               # region Determine K 
               # The silhouette_score gives the average value for all the samples. 
               silhouette_avg = silhouette_score(X, cl_l) 
               if best_c_score['S_score'] < silhouette_avg: 
                   best_c_score = { 'Cluster': cr, 'S_score': silhouette_avg} 
 
               # endregion 
 
           range_n_clusters = [best_c_score['Cluster']] 
           print("Cluster: ", best_c_score['Cluster'], "Silhouette_score: " , 

best_c_score['S_score']) 
 
           for n_clusters in range_n_clusters: 
 
               # region KMeans Clusters 
               # Initialize the clusterer with n_clusters value and a random generator 
               clusterer = KMeans( n_clusters=n_clusters, init='k-means++', random_state = 10) 
               cluster_labels = clusterer.fit_predict(X) 
               # endregion 
 
               # region Silhouette 
               # The silhouette_score gives the average value for all the samples. 
               silhouette_avg = silhouette_score(X, cluster_labels) 
               # endregion 
 
               # region DATA FRAME 
               print("Data Frame") 
 
               # region DF: C_Initialise 
               dfi = {} 
               cluster_dict = {} 
               unique_clusters = [] 
               best_cluster = {} 
               current_best = 0 
 
               clabels = list(clusterer.labels_) 
               k = list(data2.keys()) 
 
               for i in range(0, len(clabels)): 
                   if clabels[i] not in unique_clusters: 
                       unique_clusters.append(clabels[i]) 
               unique_clusters.sort() 
 
               for u in unique_clusters: 
                   cluster_dict[u] = [] 
 
               for i in range(0, len(clabels)): 
                   cluster_dict[clabels[i]].append(k[i]) 
               # endregion 
 
               for i in range(0, len(unique_clusters)): 
 
                   # region Cluster DF Tables 
 
                   # region Initialise 



                   data = [] 
                   index = [] 
                   column = [] 
                   total_fitness = 0 
                   # endregion 
 
                   # region Columns 
                   column = list(gene_list) 
                   column.insert(0, 'Cluster_{}'.format(unique_clusters[i])) 
                   column.append('Biomass') 
                   column.append('Product') 
                   column.append('Fitness') 
                   # endregion 
 
                   for m in cluster_dict[unique_clusters[i]]: 
 
                       # region Cluster Rows 
                       binary_c_list = population[m].GetChromosone() 
                       binary_c_list.insert(0, m) 
 
                       f = population[m].retrieveFitnessData() 
 
                       binary_c_list.append(str(f['Biomass'])) 
                       binary_c_list.append(str(f['Product'])) 
                       binary_c_list.append(str(f['Fitness'])) 
 
                       total_fitness += f['Fitness'] 
 
                       data.append(binary_c_list) 
                       index.append(m) 
                       # endregion 
 
                   # region Percentage Init 
                   data.append(['Percentage_{}'.format(unique_clusters[i])]) 
                   index.append('Percentage_{}'.format(unique_clusters[i])) 
                   data.append([]) 
                   index.append('' ) 
                   # endregion 
 
                   # region Create Table 
                   dfi['Cluster_{}' .format(unique_clusters[i])] = pd.DataFrame \ 
                       (data=data, columns=column, index=index, dtype= object ) 
                   # endregion 
 
                   # region Percentage Rows 
                   #cluster = df['Cluster_{}'.format(m)] 
                   for g in gene_list: 
                       # TODO: Start from here. Select best cluster per generation to be used 

during PTS_ALL 
 
                       # region Calculate Percentage 
                       col = dfi['Cluster_{}'.format(unique_clusters[i])].loc[:, g].tolist() 
                       ones = float (col.count(1)) 
                       zero = float (col.count(0)) 
                       num = ones + zero 
                       percent = round(((ones / num) * 100), 2) 

 
dfi['Cluster_{}'.format(unique_clusters[i])].at['Percentage_{}'.format(unique
_clusters[i]), g] = percent 

 
                   # endregion 
 
                   # region Cluster Total Fitness 

 
dfi['Cluster_{}'.format(unique_clusters[i])].at['Percentage_{}'.format(unique_
clusters[i]), 'Fitness'] = total_fitness 

 
                   if total_fitness > current_best: 



                       current_best = total_fitness 
                       best_cluster = {'Name': 'Cluster_{}'.format(unique_clusters[i]), 
                                       'Percentage':'Percentage_{}'.format(unique_clusters[i]), 
                                       'Fitness' : current_best} 
                   # endregion 
 
                   # endregion 
 
               # region Generation DF Tables 
 
               # region Column 
               column2 = [] 
               column2 = list(gene_list) 
               #column2.insert(0, 'Generation') 
               column2.append('Biomass') 
               column2.append('Product') 
               column2.append('Fitness') 
               # endregion 
 
               # region Create Table 
               dfi['GEN_{}'.format(str(generation))] = pd.DataFrame(data=[], columns=column2, 

index=['GEN_{}'.format(str(generation))], dtype=object ) 
               # endregion 
 
               # region Best Cluster Row 
               try: 
                   for g in gene_list: 

 
dfi['GEN_{}'.format(str(generation))].at['GEN_{}' .format(str (generation)), 
g] = dfi[str(best_cluster['Name'])].at[str(best_cluster['Percentage']), g] 

 
 
dfi['GEN_{}'.format(str(generation))].at['GEN_{}' .format(str (generation)), 
'Fitness'] = best_cluster['Fitness'] 

 
 
                   last_cluster_all.append(dfi['GEN_{}'.format(str(generation))]) 
 
                   print('GEN_{}'.format(str(generation))) 
 
               except Exception as inst: 
                   print(inst) 
 
               # endregion 
 
               # endregion 
 
               # Print to CSV 
               if save_tables: 
 
                   # region Initialise 
                   csv_address = folder + 'Output/' + pathway + '/Data_Frame/'\ 
                                 + d + '/' + d + '_' + str(generation) + '.csv' 
                   # endregion 
 
                   # region Stack the DataFrames on top of each other 
                   verticalStack = pd.concat(dfi, join='inner', axis= 0) 
                   verticalStack.to_csv(csv_address, index=True, header =True) 
                   # endregion 
 
               # endregion 
 
               if generation == specific_gen: 
 
                   # region PLOT: ax1 and ax2 
                   print('Plot Cluster') 
 
                   # region Figure 



                   # Create a subplot with 1 row and 2 columns 
                   fig, (ax1, ax2) = plt.subplots(1, 2) 
                   fig.set_size_inches(18, 7) 
                   # endregion 
 
                   # region LEFT: ax1 
                   # The 1st subplot is the silhouette plot 
                   ax1.set_xlim([- 0.1, 1]) 
 
                   # The (n_clusters+1)*10 is for inserting blank space between silhouette 
                   # plots of individual clusters, to demarcate them clearly. 
                   ax1.set_ylim([0, len(X) + (n_clusters + 1) * 10]) 
 
                   # The vertical line for average silhouette score of all the values 
                   ax1.axvline(x=silhouette_avg, color="red", linestyle= "--" ) 
 
                   ax1.set_yticks([])  # Clear the yaxis labels / ticks 
                   ax1.set_xticks([-0.1, 0, 0.2, 0.4, 0.6, 0.8, 1]) 
 
                   # Compute the silhouette scores for each sample 
                   sample_silhouette_values = silhouette_samples(X, cluster_labels) 
 
                   y_lower = 10 
                   for i in range(n_clusters): 
                       # Aggregate the silhouette scores for samples belonging to 
                       # cluster i, and sort them 
                       ith_cluster_silhouette_values = \ 
                           sample_silhouette_values[cluster_labels == i] 
 
                       ith_cluster_silhouette_values.sort() 
 
                       size_cluster_i = ith_cluster_silhouette_values.shape[0 ] 
                       y_upper = y_lower + size_cluster_i 
 
                       color = cm.nipy_spectral(float(i) / n_clusters) 
                       ax1.fill_betweenx(np.arange(y_lower, y_upper), 
                                         0, ith_cluster_silhouette_values, 
                                         facecolor=color, edgecolor=color, alpha=0.7) 
 
                       # Label the silhouette plots with their cluster numbers at the middle 
                       ax1.text(-0.05, y_lower + 0.5 * size_cluster_i, str(i)) 
 
                       # Compute the new y_lower for next plot 
                       y_lower = y_upper + 10  # 10 for the 0 samples 
 
                   ax1.set_title("The silhouette plot for the various clusters." ) 
                   ax1.set_xlabel( "The silhouette coefficient values") 
                   ax1.set_ylabel( "Cluster label") 
                   # endregion 
 
                   # region RIGHT: ax2 
                   # 2nd Plot showing the actual clusters formed 
                   colors = cm.nipy_spectral(cluster_labels.astype(float) / n_clusters) 
                   ax2.scatter(X[:, 0], X[:, 1], marker='.', s=55, lw =0 , alpha= 0.7, 
                               c=colors, edgecolor='k') 
 
                   # Labeling the clusters 
                   centers = clusterer.cluster_centers_ 
                   # Draw white circles at cluster centers 
                   ax2.scatter(centers[:, 0], centers[:, 1], marker ='o' , 
                               c="white", alpha=1, s =75, edgecolor='k' ) 
 
                   for i, c in enumerate(centers): 
                       ax2.scatter(c[0], c[1], marker ='$%d$' % i, alpha =1, 
                                   s=25, edgecolor='k' ) 
 
                   ax2.set_title("The visualization of the clustered data." ) 
                   ax2.set_xlabel( "Feature space for the 1st feature") 



                   ax2.set_ylabel( "Feature space for the 2nd feature") 
                   plt.suptitle(("Silhouette analysis for KMeans clustering = %d" % 

n_clusters),fontsize=12, fontweight='bold') 
                   # endregion 
                   # endregion 
 
           # Cluster_Plot 
           if generation == specific_gen: 
               plt.show() 
               sys.exit(0) 
   # Data_Frame 
   if save_tables: 
       # region All Generations 
       csv_address2 = folder + 'Output/' + pathway + '/Data_Frame/' + d + '/' + d + '_ALL.csv' 
 
       verticalStack = pd.concat(last_cluster_all, join='inner', axis= 0) 
       verticalStack.to_csv(csv_address2, index=True, header=True) 
       print(csv_address2) 
       # endregion 
  



 

 
 
 

 
 
 
 
 

7. Population Analyses Functions  



Population_analyses_functions.py 
 
__author__ = 'bellosuleiman' 
 
import sys 
from math import pi 
import pickle as pickle 
import matplotlib.pyplot as plt 
from Database_GPR.MDGClass import generateLogicTable 
from Genetic_Algorithim.RunGA_functions import indexLogicTable, getLogicTableData 
 
 
# region PURPOSE 
''' 
Holds shared functions that belong in T_Validation 
''' 
# endregion 
 
def my_sort(s): 
   p = int(s.strip('M')) 
   return p 
 
def getPicklePopulation(folder, pathway, generation, f_name): 
   population = pickle.load(open(folder + 'Output/' + pathway + "/Population_Models/OLD/" + f_name 

+ "/pickle_population_" + str(generation) + ".p", "rb")) 
 
   models = population.keys() 
   s_models = sorted(models, key=my_sort) 
 
   p_s = {'Population': population, 'Models': s_models } 
   return p_s 
 
def get_IndexedLT(): 
 
   # region Get Logic Table from DB (DATABASE ACCESS) 
   data = getLogicTableData() 
   logic_table = generateLogicTable(data[0], data[1], False) 
 
   # region genes:clean gene list extracted from DB 
   db_gene_list = data[1] 
   genes = [] 
   for row in db_gene_list: 
       if row['gene_name']: 
           genes.append(row['gene_name'].lower()) 
   genes.sort() 
   # endregion 
   # endregion 
 
   # region INDEX Logic_Table 
   indexed_data = indexLogicTable(logic_table, genes) 
   # endregion 
 
   return indexed_data 
 
def chrometoGenes(binary, genes): 
 
   # region Error Checking 
   if len (binary) is not len(genes): 
       print ("Chromosome and Genes don't have identical index") 
       sys.exit(1) 
   elif not genes: 
       print ("No gene list found" ) 
       sys.exit(1) 
   # endregion 
 
   c_genes = [] 
   for i in range(0, len(genes)): 



       if binary[i] is 1: 
           sgenes = genes[i].split( '-') 
           for g in sgenes: 
               c_genes.append(g) 
 
   return c_genes 
 
def compareSpiders(spider, glist_data, glist_number, angles, line, color): 
 
   for i in range(len(glist_number)): 
       try: 
           # region Data (INPUT) 
           v = [] 
           for g in glist_data[glist_number[i]][1:26]: 
               v.append(float(g)) 
 
           values = v 
           values += values[:1] 
           # endregion 
 
           # region Plot 
           # Plot data 
           spider.plot(angles, values, linewidth=2, linestyle=line[i], label= 'Generation 

{}'.format(str(glist_number[i]))) 
           # Fill area 
           spider.fill(angles, values, 'b', alpha=0.1, facecolor=color[i]) 
           # endregion 
       except Exception as inst: 
           print(inst) 
 
   # Add legend 
   plt.legend(loc='upper right', bbox_to_anchor=(0.1, 0.1)) 
   plt.show() 
 
def saveAllSpiders(spider, glist_data, angles, categories, save_address): 
 
   for data in glist_data: 
 
       # region Plot data 
       # Customisation 
       spider.set_theta_offset(pi / 2) 
       spider.set_theta_direction(- 1) 
 
       # region Draw xlabels 
       plt.grid(alpha=0.3) 
       plt.xticks(angles[:-1], categories, color='black', size=8) 
       # endregion 
 
       # region Draw ylabels 
       spider.set_rlabel_position( 90) 
       plt.yticks([10, 20, 30, 40, 50, 60, 70, 80, 90 ], ["10", "20", "30" , "40" , "50" , "60", "70", 
"80", "90"], 
                  color="black", size=6) 
       plt.ylim(0, 100) 
       # endregion 
 
       # region Data (INPUT) 
       v = [] 
       for g in data[1:26]: 
           v.append(float(g)) 
 
       values = v 
       values += values[:1] 
       # endregion 
       # endregion 
 
       spider.plot(angles, values, linewidth=2, linestyle='solid', label =data[0 ]) 
       # Fill area 



       spider.fill(angles, values, 'b', alpha=0.1, facecolor='b') 
       # Add legend 
       plt.legend(loc='upper right' , bbox_to_anchor=( 0.1, 0.1)) 
       plt.savefig(save_address + '_{}.png'.format(data[0])) 
       plt.cla() 
       print(data[0]) 
  



 
 
 
 
 

 
8. Generate Optimisation Graph  



Simulation_graph.py 
 
__author__ = 'bellosuleiman' 
 
import os 
import glob 
import pylab as pl 
import copy 
from T_Validation.T_Validation_functions import getPicklePopulation 
 
 
# region PURPOSE 
''' 
Draw Simulation results using run in "Population_Models" Folder. 
''' 
# endregion 
 
pathway = 'PTS' 
# region INITIALISE 
folder = "/Users/" 
color = [ 'Red', 'Green', 'Blue', 'Magenta'] 
root = folder + "Output/" + pathway + "/Population_Models/OLD/" 
dirlist = [item for item in os.listdir(root) if os.path.isdir(os.path.join(root, item))] 
dirlist.sort() 
# endregion 
 
for d in dirlist: 
   best_fitness = [] 
   average_fitness = [] 
 
   print(d) 
   pickle_counter = len(glob.glob1((folder + "Output/" + pathway + 
                                    "/Population_Models/OLD/" + d + "/" ), "*.p" )) 
 
   # region Generation Loop 
   init_pop = True 
   for generation in range(1, pickle_counter): 
 
       print('Generations: {}'.format(str(generation))) 
       # region Load Generation 
       av = 0.0 
       population_models = getPicklePopulation(folder, pathway, generation, d) 
       population = population_models['Population'] 
       models = population_models[ 'Models'] 
 
       if init_pop: 
           better_model = copy.copy(population[models[0]]) 
           init_pop = False 
       # endregion 
 
       # region Compute Average and Best Fitness 
       for s in models: 
           mf = population[s].retrieveFitness() 
 
           if mf > better_model.retrieveFitness(): 
               better_model = copy.copy(population[s]) 
 
           av += mf 
       av /= len(models) 
       # endregion 
 
       average_fitness.append(av) 
       best_fitness.append(better_model.retrieveFitness()) 
   # endregion 
 
   print( 'Generating Graph') 
   # region GRAPH 



   x_axis = [] 
   best_fitness_yaxis = best_fitness 
   average_fitness_yaxis = average_fitness 
   num = 0.0 
   for i in range(0, (pickle_counter - 1)): 
       num += 1.0 
       x_axis.append(num) 
 
   #pl.plot(x_axis, best_fitness_yaxis, 'k--', label=d, color=color[0]) 
   pl.plot(x_axis, average_fitness_yaxis, 'k--', label=d, color=color[0 ]) 
   del color[0] 
   # endregion 
 
print('Drawing Graph') 
# region Plot Graph. 
# give plot a title 
pl.title( 'Fitness through the Generations') 
# make axis labels 
pl.xlabel('Generations') 
pl.ylabel('Biomass (mmol/gDW/h)') 
# make legend 
legend = pl.legend(loc='center right', shadow=True) 
# show 
pl.show() 
# endregion 
 
 

  



 
 
 
 
 

 
 

9. Draw Radar Chart 
 
  



Radar_chart.py 
 
__author__ = 'bellosuleiman' 
 
# Libraries 
import csv 
from math import pi 
import matplotlib.pyplot as plt 
from T_Validation.T_Validation_functions import compareSpiders, saveAllSpiders 
 
pathway = 'PTS' 
run = 'PTS_C5_P65_G150' 
cl = ['b' , 'r'] 
generations = [148, 10] 
line = ['solid', 'dashed'] 
 
# region INITIALISE 
folder = '/Users/' 
csv_address = folder + 'Output/' + pathway + '/Data_Frame/' + run + '/' + run + '_ALL.csv' 
plt_address = folder + 'Output/' + pathway + '/Data_Frame/' + run + '/' + run 
# endregion 
 
# region Retrieve Categories (genes_list) 
gen_list = [] 
with open (csv_address, 'r') as csvfile: 
   reader = csv.reader(csvfile) 
   for row in reader: 
       gen_list.append(row) 
# endregion 
 
# region Draw X_labels 
# Axis Variables 
categories = gen_list.pop(0)[1:26] 
len_c = len(categories) 
 
# Axis Angle 
angles = [n / float(len_c) * 2 * pi for n in range(len_c)] 
angles += angles[:1] 
 
ax = plt.subplot(111, polar=True) 
# If you want the first axis to be on top: 
ax.set_theta_offset(pi / 2) 
ax.set_theta_direction(-1) 
 
plt.grid( alpha=0.3) 
plt.xticks(angles[:-1], categories, color='black', size=8) 
# endregion 
 
# region Draw ylabels 
ax.set_rlabel_position(90) 
plt.yticks([10,20,30,40,50,60,70,80,90], ["10","20","30","40","50","60", "70" ,"80", "90"], 
color="black", size=6) 
plt.ylim( 0,100) 
# endregion 
 
saveAllSpiders(spider=ax, glist_data=gen_list, angles =angles, categories=categories, 
save_address=plt_address) 
#compareSpiders(spider=ax, glist_data=gen_list, glist_number=generations, angles=angles, line=line, 
color=cl) 
print('DONE') 

 

  


