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Introduction.

Until recent time there were no toolboxes providing sequence manipulation and phylogenetic
analysistools for MatLab. But the demands for such toolbox from both engineering people, who
use MatLab for everyday work, and bioinformatitic people, who want to use the attractive
properties of MatLab, areincreasing. PHYLLAB is our attempt to create such instrument.

PHYLLAB isaMatLab toolbox for sequence manipulation and phylogenetic analysis.

It takes asinput a set of aligned nucleotide or amino-acid sequences, and performs phylogeny
inference. It uses a Markov chain Monte Carlo method, evaluating the posterior distribution over
tree topologies and a variety of model parameters, including parameters of substitution-rate
variation under awavelet model. The graphical interface helps users to manage input data and to
visualize the most likely trees; they can also view substitution-rate plots that show the maximum
posterior density (confidence) intervals. PHY LLAB iswritten completely in the MatLab
language and has been tested on WinNT platform with MatLab Version 5.3.0. Although it does
not implement all the multiplicity of existing methods used in phylogenetic, interested users can
extend it easily. In this manner, the PHY LLAB toolbox is continually expanding; we expect to
offer many more functions and scripts for different purposes soon.
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Obtaining and installation of PHYLLAB.
Follow the next steps:

* Download thefile phyllabl_1.zip to your computer.

» Thenyou haveto create in MatLab root directory subdirectory called 'phyllab’ and unzip
‘phyllabl 1.zip' to the newly created directory.

* Run MatLab and add to path directory named 'phyllab'.

Now you are ready to run PHY LLAB for the very first time: type 'phyllab’ at MatLab command
prompt.
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Using PHYLLAB (functions and GUI).

Thought the toolbox provides alot of possibilities for inferring and handling sequence and
phylogeniesit’s not easy to use for non-MatLab users. So we strongly suggest to learn MatLab
first if you not familiar with it yet.

Asin magjority of MatLab packages full range of features can be accessed through the MatLab
command interface. PHYLLAB GUI has alimited use, in many cases to activate GUI user have
to run some script or functions from MatLab command line.

PHYLLAB graphical user interface (GUI) includes visualization for dot matrix, different type
of tree representations and different plots. All visualizations could be saved for future viewing
and editing in a variety of different raster (bmp, tiff, pcx, gif, jpg etc.) or vector (wmf, eps)
graphics formats.

PHY LLAB provides examples of toolbox usage for performing some particular task.
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Running the PHYLLAB for the first time.
Type phyllab in MatLab command window and the next window will appear.

i Phwllakb 1.1 - phylogeny and sequence ooals

PPHYLAM:ENETI TOMLIOOX FOR MATLAR

PHYLLAB

Fiead abous PEYLLAR

Cramponsirations snd axsmples

R BMCIC for amrenoacid sequences

Fiuin WMCHC loe nuclecbde segquences

By clicking on the * Read about PHYLLAB' button you can get into the help system for
PHYLLAB if you use PC version of MatLab or get information about the package if you using
UNIX version.

By clicking on the ‘ Demonstration and examples button you can see and run provided examples
and demonstrations.

By clicking on the * Run MCMC for amino acid sequences’ button you can run MCMC iterations
for aset of aligned amino acid sequences.

By clicking on the * Run MCMC for amino acid sequences’ button you can
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Getting help and examples.

Thismanual provides general help for PHYLLAB toolbox version 1.1. You can get help on
specific functions by typing

help function_nems
in MatLab command window. A number of examples are provided with the toolbox.

If you use PC version of MatLab you can also run MatLab help window by clicking on the
button ** from the mail menu or by typing

helpwin phyllab_contents
in MatLab command window. Below is an example of help window for PHYLLAB.

¢ LA TR A Hulp Window

| fliis Eﬂun aleo 3 Gio o Help Desk

Back f =]l r e | Hiams I Tig= Closs

[ 5

List of major FHYLLAR [unctions by subject.
{ ecme internal Functicms rot Listed |

Input and output.

getsst - read set of émino-acid seguences from PHYLLAB format to
digital represantaticmn
getsetf - read et of amipo-acid sequences Erom aultiple FASIA format t©
digital repressntation, delete si1te with gaps and round the
length of the saquendces To nearast Upper power of 2
gotsetin - read set of nocleotide seguences from multiple FASTA format t
digital representaticn., delete site with gops and round the
length of the sequences to nearpst dppor power of 2
readbranches - read branche lengths From fila
readfasta - read set of saguences in fasta format to symbol representat
resd_newick - tead tres in Mewick fommat
raadset - read =et from file to symbol repressotation
resdtre - read tree [rom file

Sequence OPaTATIoNG. -
i | ll 4

By positioning and clicking to the string containing name and dash symbol you can see more
about selected item.
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List of major PHYLLAB functions by subject (some internal
functions not listed).

Also you can see alphabet listing of major functions at the end of this manual.

Input and output.
getset

getsetf

getsetfn

readbranches
readfasta

read_newick
r eadset
readtre

Sequence oper ations.

removegappos
transseq
transset
Treeoperations.
addoutgroup
cluster 2set
generate trees
get_new _tree
num_rooted
num_unrooted
pm2string
pmtree
randomtree
random_tree
set2cluster
set2string
removeone

string2sets
string2pairs
tree ident
unitree
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reads set of amino acid sequences from PHYLLAB format
to digital representation

reads set of amino acid sequences from multiple FASTA
format to digital representation, deletes site with gaps and
rounds the length of the sequences to nearest upper power
of 2

reads set of nucleotide sequences from multiple FASTA
format to digital representation, deletes site with gaps and
rounds the length of the sequences to nearest upper power
of 2

reads branch lengthsfrom file

reads set of sequences in fasta format to symbol
representation

readstreein Newick format

reads set from file to symbol representation
readstreefrom file

removes all positions with gaps from alignment
trandates single nucleotide sequence
transates set of nucleotide sequences

adds an outgroup to thetree

covertscluster treerepresentation to set representation
generatesrandom tree with fixed distance from given
generatesrandom tree with fixed distance from given
gives number of rooted treesfor given number of OTUs
gives number of unrooted treesfor given number of OTUs
converts pm treerepresentation to string representation
convertsstring treerepresentation to pm representation
generatesrandom treefor given number of OTUs
generates absolute random treefor given number of OTUs
converts set treerepresentation to cluster representation
converts set treerepresentation to string representation
removes one OTU (represented by the biggest number)
from thetree

convertsstring treerepresentation to set representation
convertsstring treerepresentation to pairsrepresentation
checksidentity of two treeswith the same OTU numbers
getsunique (sorted) tree string representation



TreeBunch operations.

add2treebunch
newTreeBunch
showtreebunch
Treeviewing.
drawalltrees

drawtre
drawtre p
showtreebunch
Miscellanious
analyse rates

dotm
phyllab
treemcmc_jumps

Examples and demo
example _rdn
tb_demo

t_demo

PhylLab v1.1

addsatreetotheexisting TreeBunch structure
createsa new TreeBunch structurewith oneinitial tree
visualizes given tree bunch

draws all possible trees for n OTUs on as multiple tree
visualization

visualizes singletree (treein pairsrepresentation)
visualizes singletree (treein parenthesesrepresentation)
visualizes given tree bunch

analyses the results of finished (interrupted) MCMC
iterations

buildsa dot matrix for two sequences

the main module of GUI

the main function for running MCMC for amino acid
sequences

example of read and display treein Newick format
runsdemonstration for TreeBunch visualization
runs demonstration for single tree visualization



Data input formats.

Sequence data input formats.

As sequence input data PHY LLAB accepts two formats: multiple fastaand it’'s own or set
format.

Multiple fasta format.

The name of every sequence started by the ">' symbol in the first position. If line don't starts with
the >' it assumes to be a sequence data. Sequences and names go together. Non-letter symbols
(besides gap symbol: '-') are ignored. Recommended extension "FA".

Example:

>sequence 1

ATGATCATCQAGCATCACTCTACGACA
TGTGCTGCTCTATGCTGCTGCTGCATGCTGCTCTGCTGCTCTG

>Sequence 2

ATCCTGITTTTCCTCGTG C T GCTGCTCCTECTCCT GC TG C TGC TEC T C - -
CTGICTGIGICGC

>Sequence 3

ATAGAGTAT

Only " is allowed as a symbol for deletion.

Set file format (PHYLLAB).

A file should posses extension "SET”. Thefirst line is the comment line up to 75 characters long.
The second line should contain two decimal numbers (the number of sequences and the
normalized length) and after go sequence names (each on aline). After all sequence names go
the sequences in the same order as names. The length of every sequence should be exactly the
same as declared in the second line-the gap symbols appends to the end of short sequences.

Example:

Test set

3, 20,

Sequence 1

Sequence 2

Sequence 3
ATGCGTCGITATGCGICGIT
ATG - TCG TATGCGICGIT
ATGCCGTCGITATGCG - - - -

Data files included as an example:

vk.fa — am no acid sequences of in fasta format;
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vk.set - am no acid sequences of in set format;

nc_viral.fa — nucl eoti de sequences of
nc_viral.set — nucleotide sequences of

PhylLab v1.1

in fasta format;
in set format.
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Tree input formats.

PHYLLAB uses binary tree input from either Cayley or Newick formats.
Cayley format was introduced by Arthur Cayley in 1857 and is a 'parentheses-encoding.

For example the tree

o

1 2 3 4
will be represented in 'parentheses format like this

(((1,2),3),4)

The 'parenthesis representation is not a unique, for example
the above tree can be aso represented as

(4,((2,2),3)) or(4,(3,(1,2))) or(4,((2,1),3)) or...

In order to get a standard (as sorted as possible) representation use the unitree function of
PHYLLAB.

Newick format is based on Cayley format but allows names and branch length.

NOTE: PHYLLAB can take binary tree only. Since both formats allow recording non-binary you
should be careful about thisitem.

More details on Newick format you can get at:
(http://evol ution.geneti cs.washington.edu/phylip/newicktree.html ).

Datafiles included as an example:
vk.tre — tree for the vk dataset in parenthesis format;

vk.brn — file with branch | engthes for the above tree;
new ck_tree.data — exanple of a tree in a Newi ck format.
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Internal data representation.

Internal representation of sequences.
There are two type of sequence representation in PHYLLAB: symbolic and digital.

Digital sequence representationsis useful if necessary to assign to specific nucleotide or amino

acid matrix elementsin some weight or distance matrix. For example, the symbolic
representation of nucleotide sequence will be:

ATGTGCTAGATTATATGATAGGATAGAGACACCCCAGATGACAT

And the same sequence in digital form will be:

14343241314414143141331413131212222131431214

Nucleotide sequences are coded in accordance with the same table:

Symbol Decimal
A 1
C 2
G 3
T 4

There exists a bit wise decoding for nucleotide sequences, thought it still don’t used in
PHYLLAB, but can be useful in some cases. In this casefirst for bits are assigned to first for bits
in byte. Thisway all consensus symbols can be easily handled by using bit operations. Example:

Lets consider the same code for symbols:

Symbol Decimal Binary

A 1 1000

C 2 0100

G 4 0010

T 8 0001

Then the nucleotide consensus symbols will be coded as
Symbol Meaning Decimal Binary

M AorC 3 1100
R AorG 5 1010
W AorT 9 1001
S Cor G 6 0110
Y CorT 10 0101
K GorT 12 0011

PhylLab v1.1
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Vv AorCorG 7 1110
H AorCorT 11 1101
D AorGorT 13 1011
B CoGoT 14 0111
N AorCorGorT 15 1111

PhylLab v1.1
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Internal representation of trees.

Thereis avariety of way to write the tree in symbolic form. Ease of usage and unique features of
different tree representations make all of them valuable for different problems.

Right now the PHY LLAB toolbox can handle only binary trees, which means that every ancestor
node have exactly two descendants. Non-binary trees can be handled by turning them into binary
form by adding zero-length branches.

Cayley (also called string or parenthesis) representation.

Let us consider the next tree:

o

1 2 3 4
We can write the order of uniting tips (external nodes, OTUSs) using parenthesis:

(((1,2).3).4),

we can write the same tree in different ways: (4,(3,(1,2))) or ((3,(1,2)),4) or (4,((1,2),3)).There
are possible multiple representation for the same tree topol ogies.

This representation doesn’t require the numbering of internal nodes. It’s the most obvious and
clear representation. It serves as a basis for the Newick tree representation.

Pair representation.
Here we have to number somehow the internal nodes:

and the representations will be
5,5,6,7,6,7

Which can be explained as:
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node number 1 connected to internal node number 5, so in first position we write 5;
node number 2 connected to internal node number 5, so in second position we write 5;
node number 3 connected to internal node number 6, so in third position we write 6;

And so on, until theroot is reached.

There are possible multiple representation for the same tree topol ogies depending on internal
nodes numbering.
This representation is most useful for tree drawing and tree walking procedures.

Cluster or partition representations.

The tree considered unrooted and every internal branch determines division of the treeto 4
partitions. We have to number all nodes belonging to one partition by same number.

Let us consider alittle bit more complex tree:

] |

1 2 3 4

(6]
(o]

Let usdraw it in an unrooted form:

PhylLab v1.1
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Here we have 3 interna branches every of which defines unique splitting of the rest of the tree
into four partitions:

We have to number al partitions and write for each node to which partitionsit belongs. It will
result in the next matrix:

1,2,34,4,4
1,1,234,4
1,1,1234

Note that the numbering of partitions and the order of choosing internal branches can be arbitrary
which leads to multiple representations of one topology.

This representation is most useful for tree topology operations. It’s not unique and can represent
only non-rooted topologies. Rooted topology can be handled through this type of representation
by adding fake outgroup.

Sets representation.
Let us consider the same tree asin previous case:

C B
A
1 2 3 4 5 6

Every internal node divides the tips of the tree into two sets: those who are immediate or distant
ancestors of this node and the rest of the tree. Let us denote the tips belonging to the set with tip
node numbered 1 with ‘1" and the others with *0’. Doing this we can write the next row for the
internal node‘A’: ‘110000 which meansthat tips 1 and 2 are ancestors of thisinternal node
and others are not. For thenodes’B’ and ‘C’ wewill have: ‘111100 and‘111000
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accordingly. The string for node ‘D’ will be equal to that one of ‘B’. And the representations of
the tree above in setsform will be:

110000
111100
111000
111000

Note, that by providing two equal strings we denote the place of the tree root, we can omit one of
this string if we dealing with unrooted tree.

This representation can be written in amultiple form depending of order of interna nodes. This
representation is convenient for comparing the trees and changing tree topology.

Path Matrix representation.
Let usdraw the tree (4,(3,(1,2))) asfollows:

2Dy

Lets count the distance between every two nodes as number circles you leave; it will result in the
next matrix:

OO oOoOOo
OO OoOOo

OCOoORrBEF
OFrL,NDN

which isa‘path matrix’ representation of this tree. Thistype of representation doesn’t require
internal node numbering and is unique for every tree topology.
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Converting between different tree representations.

Not all conversion type functions written yet, but you can make conversion between any tree
representation types using existing functions. For example conversion between set and pair

representations can be done as conversion to set to string and then string to pairs.

sring(ST) | pairs(PR) | Sets(S) | cluster (Q) pat?Pm“x
ST string2pairs | string2sets - pmtree
PR - - - -
S set2string - set2cluster -
C - - cluster 2set -
PM pm2string - - -

PhylLab v1.1

19



TreeBunch structure.

To facilitate operations with variants of trees for particular set of sequences the TreeBunch

structure was introduced. TreeBunch structure have the next fields:

Field name Type Meaning
'name’ string name of this tree bunch
'tips_number’ integer number of OTU in this tree bunch
'OTU_names string massive of OTU names
'num_trees integer number of treesin this tree bunch
‘tree’ massive of strings trees in string representation
‘tree_names massive of strings names of particular treein structure
‘branchl’,
E;?gﬂg massive of double variety of branch length values
‘branch4’

To create anew TreeBunch structure you have to call newTreeBunch function, to add the next

tree to the bunch you should call add2treebunch function. As an example you can see the

source of tb_demo function for demonstration of tree bunch visualization.
Finally all high-level operationsin PHYLLAB will be based on those structures.

PhylLab v1.1
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Tree view.

Single tree graphical representation allows viewing rooted/unrooted tree with or without branch
length. Cornered/straight style of drawing available for rooted trees.

Straight without branch length (left) and cornered with branch length (right) representations of
the same rooted tree.

In order to draw atree you should use the drawtre or drawtre_p functions. Example can be
seen in example_rdn.mand t_demo.mfiles.
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TreeBunch view.
How do we draw multiple trees on one picture?

Assume we have four trees-T1, T2, T3 and T4 (see figure).

TE b 7 SAN i & SRV T/
P VAR LN SN
£ FATY / \ Vi \,
£ kX £ A rs £ %
Y AS AN 0N N / AN Vi AN
s b Y T Y £ AN £ FAS
PN AN S £ A A A # ¥ Y N i LY
£ % A £ Y N LY i £ Sy Y i SN
1 b T 4 4 = I T A = 1 T 4 * = 1 7 T A4 =
i prx - - -t = s wF = - A F =-_ o - = s i = owd
—— t’i\\
71 LY
\ i
£ - Y
Fi Ay i A
1 2 P 5

12 3 45

We fix the order of tips to the most frequent one (1,2,3,4,5 in this case), in order to do thiswe
have to redraw the T3 tree to T3' as shown on figure.

Then we just draw them one on another as shown on the picture above.
If we don't consider frequency of occurrence we get representation C2, which shows the variants

and places of disagreement. If we consider frequency of particular tree well get representation
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C3, which show usthe level of uncertainty around nodes 3,4 and 5 and dominating patterns of
branching.

Phyllab output for the case of 5 OTU and the same style as in C2 example above shown next:

4 TraaView: Tres Bunch Yisuzlization demas
File Edf Tools “Window Help

D& k A A/ BB

PhylLab v1.1
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Running MCMC iterations.

Bayesian methods (Larget & Simon, 1999; Y ang 1997; Huel senbeck, 2000) have become
popular in practical statistics viathe computer revolution, especially with the introduction of the
collective computational techniques of Markov Chain Monte Carlo (MCMC) methods. We use a
Metropolis—Hastings—-Green variant of MCMC (Metropolis et al., 1953; Hastings, 1970; Green,
1995) to compute the posterior distributions of parameter estimates, posterior-probability
confidence intervals for substitution rates, and maximum posterior-density estimates of the
parameter values. The required likelihood computations for phylogenetic trees are done as
described by Felsenstein (1981). The precision of estimates depends on only the number of
MCMC iterations; these posterior densities are computed as the frequencies of the parameter
values that are observed in the random walk.

The MCMC computation requires alarge number of iterations, leading to significant
computation time. PHYLLAB can reduce drastically the number of iterationsif it knows the type
of marginal posterior distribution; for example, this distribution has been conjectured to be a
gammadistribution for the estimates of relative substitution rates and branch-length parameters
(Rzhetsky & Morozov, 2001).

We have implemented for amino-acid sequence substitution, the Poisson and the Jones-Taylor—
Thornton (1992) models; for nucleic-acid sequence substitutions, we use the Jukes—Cantor
(1969) and the Tamura—Nei (1993) models. The parameters of the Tamura—Nel model of rate
substitution can be estimated from posterior distributions obtained by MCMC runs.

PHYLLAB implements the wavelet model of relative substitution-rate variation among sequence
sites (Morozov et. al, 2000; Rzhetsky & Morozov, 2001). The general idea of this approach isto
use the wavelet functions (Daubechies, 1992) to describe the profile of the relative rate of
substitution along a sequence alignment. One of the useful properties of awavelet decomposition
of afunction isflexibility of approximation, which we purchase at the expense of setting to zero
those wavel et parameters that have the smallest absolute values. We make the optimum tradeoff
between simplicity of the model and quality of approximation by using the Bayesian reversible-
jump technique (Green, 1995), implemented as described previously (Rzhetsky & Morozov,
2001).

Unlike most other programs, PHY LLAB has the valuable feature that it can estimate
simultaneously the posterior distributions of many different tree properties (e.g., tree topology,
branch lengths, and absolute and relative substitution-rate parameters).

The input requires existence of aligned sequence set and in many cases starting tree with branch
length in different files. You can take alook at ‘vk.fa, ‘vk.tre', and ‘vk.brn’ files as an example.
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When you select the option ‘Run MCMC for amino acid sequences’ or the same for nucleotide
the next window for data input appears:

Injput [ Arowse |

Quipnt |
[ continua fmom seded

hersfion  [Too00

Bumin [ 10w
[ modal sededion =]
M uriform e
[ dorandom stard

™ dotres UmE jump eveny [ 10 =tep hor at] 7

dalin_a 03

dale_d 0

p_fomweed | g3

q_ bk TE]
Exart ileratans |

Substmmon modal

JTT

In case of nucleotide sequence the input window is generally the same.
The meaning of thefieldsis:

The‘Input’ string is the name of fileswith initial data.

The *Output’ string is the prefix for output files. The names will be organized in the next
way: ‘yournameTre.txt’ for tree structures, ‘ yournameRates.txt’ — for the rates,
‘yournameLnL.txt" —for Log likelihood values of trees during interations and so on.
Checkbox ‘ continue from saved’ alow to resume broken iterations with the same
parameters, the file ‘yournameMem.mat’ should exist for this option to work. The
‘yournameMem.mat’ fileis renewed every 50 iterations.

‘Iteration’ allow to set desired iterations number.

‘Burnin’ allow setting the number of discarded initia iterations. The MCMC theory
required

Checkbox ‘M odel selection’ responsible for more sophisticated method of computing the
relative rate substitution among sites of alignment. If this option is‘on’, estimated not
only the relative rate of substitution, but also the type of wavelet model used for this
purpose. More about model selection you can read in Rzhetsky and Morozov (2001).
Checkbox ‘Uniform rate’ disable the estimation of relative rate substitution and disable
the previous checkbox.

Checkbox ‘Do random start’ randomize all start parameters before starting MCMC
iterations.

Checkbox ‘Do tree jumps' alow to change the tree topology and should be checked it
you want to estimate the tree topology. The parameters ‘ Jump every _ steps and
‘half_dt’ determine how frequently the MCMC runs will try to change the tree topol ogy
and how far it will try to jump from current topology.
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 ‘delta @, ‘delta d', ‘p _forward’, and ‘p_back’ determine random walk parameters for
MCMC. This parameters don’'t require to be changed until you dissatisfied with results of
MCMC iteration, this parameters don’'t affect the resulting values of final parameter
estimations, but can affect the number of necessary iterations and quality of estimations.

‘delta_a’ isamaximum one step change for the relative substitution rate parameter;
‘delta_d’ is maximum one step branch length change;
‘p_forward’ and ‘p_back’ are parameters of random walk for model selection;

Note that MCMC iterations are time consumable. The real time to get parameter estimations of
reasonable quality for the supplied ‘vk’ datain case of maximum complexity problem (tree
jumps and model selection are ‘on’) on Intel-Pl1l 600MHz system is about 8 hours (overnight
computing suggested).
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Alphabetical list of functions (some internal functions not

listed).

add2t reebunch
addout gr oup
anal yse_rates
cl ust er 2set

drawal | trees

drawtre
drawtre_p

dotm

exanpl e_rdn
generate_trees
get set

getsetf

getsetfn

get _new tree
newlr eeBunch

num r oot ed
num unr oot ed
phyl | ab
pn2string
pntree

randontree
randomtree

r eadbr anches
read_new ck
r eadf ast a

r eadset
readtre

r enovegappos
r enoveone
set 2cl ust er
set2string

showt r eebunch

PhylLab v1.1

adds a tree to the existing TreeBunch structure

adds an outgroup to the tree

anal yses the results of finished (interrupted) MCMC
iterations

coverts cluster tree representation to set
representation

draws all possible trees for n OTUs on as multiple
tree visualization

visualizes single tree (tree in pairs representation)
visualizes single tree (tree in parentheses
representation)

builds a dot matrix for two sequences

exanpl e of read and display tree in New ck format
generates randomtree with fixed di stance from gi ven
reads set of amino acid sequences from PHYLLAB for nat
to digital representation

reads set of amino acid sequences frommnultiple FASTA
format to digital representation, delete site with
gaps and round the |l ength of the sequences to nearest
upper power of 2

reads set of nucleotide sequences frommnultiple FASTA
format to digital representation, delete site with
gaps and round the |l ength of the sequences to nearest
upper power of 2

generates randomtree with fixed di stance from gi ven
creates a new TreeBunch structure with one initial
tree

nunber of rooted trees for given number of OTUs
nunber of unrooted trees for given nunmber of OTUs
the mai n nodul e of QU

coverts pmtree representation to string
representation

coverts string tree representation to pm
representation

generates randomtree for given nunber of OTUs

gener ates absolute randomtree for given nunber of
OTUs

reads branch lengths fromfile

reads tree in New ck format

reads set of sequences in fasta format to synbol
representation

reads set fromfile to synbol representation

reads tree fromfile

renoves all positions with gaps from ali gnnment
renoves one OTU (represented by the biggest nunber)
fromthe tree

coverts set tree representation to cluster
representation

coverts set tree representation to string
representation

vi sual i zes given tree bunch
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string2sets
string2pairs
tb_deno
transseq
transset
treencnt_j unps

tree_ident

t _deno
uni tree

PhylLab v1.1

coverts string tree representation to set
representation

coverts string tree representation to pairs
representation

runs denonstration for TreeBunch visualization
transl ates single nucleotide sequence

transl ates set of nucl eotide sequences

the main function for running MCMC for am no acid
sequences

checks identity of two trees with the sane OTU
number s

runs denonstration for single tree visualization
gets unique (sorted) tree string representation
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