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What isrmoteculaphylogeney

A Phylegeneys the study of thesvolutionary historyof
living organisms using tree like diagrams to represent
pedigrees of these organisms.

A Molecularphylogeney The study of evolutionary
relationships of genes and other biological
macromolecules by analyzimgutations at various

positions in their sequences and developing

nypotheses about the evolutionary relatedness of the
piomolecules.




FossliFRecords: VsicMoleculgproach

A Fossil records: hard evidence, often biased
Limitations:

Avallable for certain species
Limited by abundance, habitat est.
Fragmentary and ambiguous

A Molecular approach: DNA or Protein sequences
Assumptions:

Molecular sequences are homologous
Each position in a sequence evolved independently
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Terminology

Taxon(taxa), OTUs
A B c D ENe 7 D Ne ¥ 'H,
terminal nodes

Lineage p ( ):

the branch path
depicting an ancestor-
descendant relationship 2
on a tree

Dichotomy orPolytomy

Internal nodes

P
Branches n"AfN U Ne 1
Ne : All the linesin
the tree. W @ No ~ Root node” root
H @ A The common ancestor of all
members of the tree.

Any way, node is a taxonomic unit, it locates in the bifurcating branch point.

S Clades/monophyletics = A

A group of taxon consists of a single common ancestor and all its

An inferred ancestor of extant taxa.

C



ypesocofrphylogenetic drees

Phylogenetic Tree of Life

Bacteria Archaea Eucarya

Green
Filamentous

Spirochetes bacteria Entamoebae
et Gram Methanosarcina
Proteobacteria Plantae
Methanococcus
Cyanobacteria
Ciliates
2 Planctomyces Thermoproteys
= |Pyrodicticun Flagellates
= Bacteroides
Cytophaga Trichomonads
e Microsporidia
e Thermotoga

Diplomonads
e, Aquifex

Fimicutes Papillomavirus Phylogeny 1249

Canis familians CAR
Alces alces ART
Rangifer tarandus ART
Odocoileus virginianus ART
Ovis aries ART

Ovis arles  ART

Bos taurus  ART

Bos taurus ART

Bos taurus  ART

Equus caballus PER
Rousettus egyptiacus CHI
Trichechus manatus SIR
Bos taurus  ART
Mastomys coucha ROD
Mesocricetus auratus ROD
Homo sapiens PRI
Homo sapiens PRI
Homo sapiens PRI
Homo sapiens PRI
Canis familiaris CAR
Homo sapiens PRI
Homo sapiens PRI
Homo sapiens PRI
Homo sapiens PRI
Homo sapiens PRI
Homo sapiens PRI

Bos taurus ART

Bos taurus ART

Bos taurus ART
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Sylvilagus floridanus LAG
Sywilagus floridanus LAG
Oryctolagus cuniculus LAG
Homo sapiens PRI
Homo sapiens PRI
Procyon lotor
Canis famil

Fells sivestris C.
Homo saplens PRI
Erethizon dorsatum ROD
Macaca mulaita PRI
Homo saplens PRI
Homo sapiens PRI
Homo sapiens PRI
Homo sapiens PRI
Homo sapiens PRI
Pan troglodytes PRI
Pan paniscus PRI
Phocoena spinipinnis CET
Tursiops truncatus CET
Fringilla coelebs PAS N
Pstttacus enthacus timneh PSI IR
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FiG. 2—ML tree of 53 phylogenetically representative PVes as inferred from a combined EI-E2-L1 amino acid sequence analysis (1082
Pl parsimony-informative positions) justified by PHTs (table 2). All non-human PVes and 18 representative HPV types were used for analyses. PV genera

- 4 Qriptipems (de Villiers et al. 2004) are indicated by Greek lettering, upper case lettering follow an alterative E1-E2 classification of Bravo and Alonso (2007).

a / Higher order host taxa are abbreviated as follows: ART. Artiodactyla; CAR, Carivora; CET. Cetacea: CHI Chiroptera: LAG, Lagomorpha; PAS.
Passeriformes: PER, Perissodacty! iformes; ROD, Rodentia: and SIR. Sirenia. The supertaxa are colored blue (3+ c). ocher

At v+ o), green (- 7+ B with the scale bar indicating the number of

. . . S 3 fprmidiiry 2
1 a Yy X E cid substitutions per site. Numbers on branches are bootstrap support values to clusters on the right of them (above: criteria = ML/Bayesian
I : \ probabilities: below: criteria = MP/istance; values under 50 are not shown).




Unscaledree VS Scaledtree

Claglogram’; {7 Ne 7 | Phylegtam 7 202 77 /4

e =

Unscaledrees- all branches in the tree are the same length. (only topology)

Scaled trees branches will be different lengths based on the numobgr
evolutionarychanges or distance. (branch length & topology)

Difference: phylogram is scaled, but cladogram not.




Genetree VS.coSpecidsee

ancestral
species

A1l c1 A2 B2 B'2
species 1 species 2




Unrootedtree Vs.rrooted tree

past

>

> Outgroup present

Unrooted tree

not assume knowledge of a common
ancestor, but only positions the taxa to
show their relative relationships.

Outgroup

Rooted tree

All sequences have a common ancestor
or root note which a unique evolutionary
path leads to all other nodes.




RootingApproach

A Outgroup is a sequence that is homologous to the
sequences under consideration, but separated from
those sequences at an early evolutionary time.

ﬂ
E‘\

e Human Longest length
\‘ a3 Lemur
Rat Mouse

‘ Parrot Mldpomt

Outgourp

A Midpoint, the midpoint of the two most
divergent groups judged by overall branch
lengths is assigned as the root.




Hnding attruettree dsi difficult
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10 2027025 34459425 A A\ A

20 222 1090 8.20 102
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Tree constryuction

wChoosing molecular marker

wDetermining a tree building method

wPerforming multiple sequence alignm%nt

wAssessing tree reliability




Protein of Nucleotide Seguence

The decision depends on the properties of the sequences and the purposes of the stu
Generally, for studying very closed organisms, nucleotide sequences can be used.
While if the phylogenetic relationships to be delineated are at the deepest level using
protein sequences makes more sense.

A Protein sequences' characters:

W More conserved: 61 codohis20AAs

Y No different evolutionary rates

y No preferential codon usage

Y More sensitive alignment
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A Nucleotidesequencesadvantages:

W Rapid evolutionary rates can be informative for closely related
sequences.

Y depict synonymous andonsynonymousubstitutions, revealing
/. evidence of positive or negative selection.




A mitochondrialDNA (tDNA
A 654 worldwide domestic dogs

A A larger genetic variation in East
Asia than in other regions and
the pattern of phylogeographic
variation suggest agkast Asian
origin for the domestic dog,
y15,000 years ago.

volainen et al, 2003cience



