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Method for construction
and representation of

phylogenetic tree using
MEGA software



MEGA (Molecular Evolutionary
Genetics Analysis)

" |t is a computer software for conducting statistical analysis of
molecular evolution and for constructing phylogenetic tree.

" MEGA 5 is an integrated program that carries out all four steps in a

single environment, with a single user interface eliminating the need
for interconverting the formats.

= MEGA 5 is sufficiently flexible to permit using other programs for
particular steps.
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1. Acquiring the sequences :

* If the investigator is interested in a particular gene or protein that has
been the subject of investigation and wishes to determine the
relationship of that gene or protein to its homologs.

* |f the sequences are not actually descended from a common
ancestor, then it will be meaningless and may be quite misleading.

e MEGA 5 opens its own browser window to show a nucleotide BLAST
page from National Center for Biotechnology Information (NCBI).

* There is a set of five tabs near the top of that page ( blastn, blastp,
blastx, tblastn and tblastx ).

 |f your sequence is that of a protein click the blastp tab to show the
standard protein BLAST page.



2. Aligning the sequences :

* The alignment explorer shows a name for each sequence at the left,
followed by the sequence with coloured residues.

* |f the name is very long, that name would eventually appear on the
tree, and long names are generally undesirable. But we could edit the
names only at this stage . Simply double click each name and change
it to something more suitable.

* |f your sequence is DNA you will see two tabs: DNA Sequences and
Translated protein sequences.

 The DNA tab is chosen by default. Click the translated protein
sequences tab to see the corresponding protein sequence.



3. Estimate the tree :

* There are several methods for estimating phylogenetic trees
(Neighbor joining, Maximum parsimony, Maximum Likelihood), but
this is about Maximum Likelihood (ML).

ML uses a variety of substitution models to correct for multiple at the
same site during the evolutionary history of the sequences.

* When a complete window appears that lists the models in order of
preference. Note the preferred model, then estimate the tree using

that model.



* The yellow areas are
parameters that we
can modify:

1. Model/ Method
2. Rates among sites

3. Gap / missing
data treatment.

o M5: Analysis Preferences

Options Summary |

Option Selection

Analysis Phylogery Reconstruction
Statishical Method M asarnum Likelihood
Phylogeny Test

Test of Phylogery None

Substitution Model

Substitutions Type Amino acxd

Model/Method Jones-Taylor-Thomton U TT) model
Rates and Pattemns

Rates among Sites Uniform rates

Data Subset to Use
GapsMissing Data Treatment Complete deleton

Tree Inference Options

ML Heuwsistic Method Neasest-Neghborinteschange [NNI)
Initial Tree for ML Make irshial tree automatically (Default - NJ/BioNJ)
Branch Swap Filter Very Stiong

System Resowrce Usage
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wu M5: Treebxplorer (WpsNHome\Research\Silver P{roject\SilverPepMuscle.meg)
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When the preferences are set, click the compute button to compute

the tree. Eventually, a tree explorer window will open that displays
the tree.



4 Present the tree :

* A phylogenetic tree consists of external nodes that represent the
actual sequences that exist today.

* Internal nodes that represent hypothetical ancestors, and branches
that connects nodes to each other.

* The length of the branches represent the amount of change that is
estimated to have occurred between a pair of nodes.

* The trees can be presented in two forms, they are:
1. Unrooted tree
2. Rooted tree



UNROOTED TREE

O ™Y N MS: Tree Explorer (Z:\Users\barry\Manuscripts\Submitted manuscripts)\..

 The radiation or unrooted
is a better way to draw
because it does not allow
the viewer to assume a
root that is known.

* To avoid the unjustified
implication of
directionality, it is
important to specify in the
figure that the tree is
unrooted.

Fie Image Subtree View Compute Ancestors Cagbion Help
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Rooted Tree

* Arooted tree
provides direction to
the evolutionary
process, with the
order of descent from
the root towards the

tip.

i M5: Treebxplorer (Wpsi\Home\Research\Silver P{roject\SilverPepMuscle meg)
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