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Bioinformatics II:
Building Phylogenies using different methods
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University of Anbar- college of applied science-Heet.

Department of chemistry

Review!

* What is a phylogenetics tree?

¢ It is a diagram inferred evolutionary relationships between a set of

organism phylogenetic from Drains notebook.

* It reflects the process of descent with modification a process ( from

ancestors to descendant).
* Note:
* A little of sequences and species can be solved by hand.

* But we need a computational statistics to figure out the big groups.
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How does the phylogenetic tree describe the evolutionary
relationship?

* By using large DNA sets to build tree underlying principle and logic

sequences.

* The sequences are separated by shorter evolutionary distance which
are expected to be similar to one another than sequences separated

over longer distances.

What does tree consistof: 4+ A 8 ¢ 0o

Root: where tree begins.

branch represent different species. ‘

Node to separate the branches.

Time € >
Tips of the tree (called leaves as in a plant Nothing
tree).
node

There are 2D of the tree: clade
The length of the branch to the tips tells the ‘ h}
time over. —

branch length
The other dimension does not tell any things root
about the relationships.

— -
branch
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How can a tree describe the same evolutionary history for
the following cladograms?

* The cladogram shows the same length of time.

* Just variations on each others by spinning tree around different that it

has.

EOCB“(DCBV

An example: Describe evolutionary relationships
between species

Cannot be known with certainty!

Nevertheless, phylogenies can be useful
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Applications of Phylogenetic Analysis

1. Inferring function:
-Closely related sequences occupy neighboring branches of tree.

Tracking (following) changes in rapidly evolving populations (e.g.,

viruses)

Which genes are under selection?

Black whip snake
Talpan

Fierce snake
Common brown
Western brown
Dugte

Collatt’s snake
Spotted black
Butler's snake
King brown
Red-bellied black

Death adder

Barclick """

Small-eyed snake
Australian copperhead
Tiger snake
Rough-scaled snake

Broad-headed snake

Discovering Snake Antiv

Recommended Antivenene

Taipan
Brownsnake
Blacksnake

Death adder

1

Tiger snake

enin
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trees: A Slmple Sharks and relatives YES no no no no no
Ray-finned fishes YES YES no no no no
L]
example . Step 1 Amphibians | YES YES YES o no no
Primates YES YES YES YES YES no
* Choose the taxa. You decide to study the Radents and rabbits YES YES YES YES YES no
major clades of vertebrates shown in the Crocaodies and relatives YES YES YES YES no YES
Dinosaurs and birds YES YES YES YES no YES
leftmost column of the table below. (Note
that many vertebrate lineages are
excluded from this example for the sake "amniotic egg: "“post-orbital fenestrae:
. .. an egg in which the holes in the skull
of simplicity.) embryo is surrounded behind the eye
by the moisture-retaining
Taxa: a classification group. amnion membrane
Or Taxon g

Step 2 & step 3

* Determine the characters. After studying the vertebrates, you select a set of traits, which seem to

be homologies, and build the following data table to record your observations.

» (Note that many relevant vertebrate characters are excluded from this example for the sake of

simplicity.

* Determine the polarity of characters. From studying fossils and outgroups closely related to the

vertebrate clade, you hypothesize that the ancestor of vertebrates had none of these features.

n \\’C}
n .‘:‘ QQQ p‘o n
4 a O o o
‘0<b \00 W & " Qoo_, <7
& SN & & & &
\\ @&« s ¥ e
Ancestor | no no no no no no



safari-reader://evolution.berkeley.edu/evolibrary/glossary/glossary_popup.php%3Fword=fossil

3/28/20

»
) g & 3
A 4 0((\ & » W > &
Step 4 Qé@"@ S & & F «qpf@“*
. . Sharks and relatives YES no no no no no
: Group taxa by traits . We mlght Ray-finned fishes YES YES no no no na
start out by examining the egg Amphibians YES YES YES e no no
Primates YES YES YES YES no
character. We focus in on the group of  pogenis and rabbits | vES  vES  VES YES o
lineages that share the traits form of Crocodiesand relatives YES YES YES no YES
Dinosaurs and birds YES YES YES 3 no YES

this character, an amniotic egg (A,)

and hypothesize that they form a &

e ;ffrf?f

=1 Amniotic egg

evolved
|
11
Then,
* We go through the whole table like this, grouping clades according to
traits ) A v\@
& o & &
& oA S >
c & FE @ & F @‘p"
Sharks and relatives 2 ne no no no no
Ray-finned fishes e no no no
Amphibians no no
Primates no
Rodents and rabbits e
Crocodiles and relatives no
Dinosaurs and birds 3 b no
1 2 3 a 6
12
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* Work out conflicts that

* Build your tree. Based on the

Step 5

arise. There are no conflicts here.

Every group is a subset of another

group (see C).

groupings above, you produce this

tree:

&

b o‘Pb ¢ f bf 3¢ o*;d
& E LSS
Two

Hair post-orbital

fenestrae
Amniotic egg

Four limbs
Bony skeleton
Vertebrae

13
Step 7
* You have made a phylogeny.
* Of course, this was just an example of the tree-building process.
* Phylogenetic trees are generally based on many more characters and
often involve more lineages.
14
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What are the common Methods to build a phylogenetic
tree?

. Distance-based measures: (UPGMA and NJ methods)

. Character Based Methods: (Parsimony: straightforward method and

Maximum likelihood). They are statistical measures.

. Additional Method (Quartets Based and Disc Covering) (we are

NOT going to study).

15



