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Phylogenetics basics



Ontogeny:(also ontogenesis or morphogenesis) is
the origin and the development of an organism.

Phylogeny : a reconstruction of the evolutionary
history of a collection of organismes.

4 @
& [ =

From http://tolweb.org/tree
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Classification:

study on “products” of
evolution

Evolution:

Studies on
“processes”, and
forces driving
processes

Phylogeny:
Studies on
“relationship” of taxa

and evolutionary
events

Modified from Stuessy, 1990. Plant taxonomy, p.8. Columbia UP, NY.



Phylogenetics is the study of evolutionary relation
among groups of organisms (e.g. species,
populations), which is discovered through molecular
sequencing data and morphological data matrices.
————————— wikipedia

Phylogenetics is the study of the evolutionary history
of living organisms using treelike diagrams to
represent pedigrees of these organisms.

---------- Jin Xiong



Major assumptions

 The molecular sequences used in
phylogenetic construction are
homologous (they share a common arigin
and subsequently diverged through time).

e Each position in a sequence evolved
independently.



Orthologs and paralogs
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Rooted trees and unrooted trees

A phylogenetic tree without definition of
a root is unrooted.



Terminal nodes
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The leaves of a phylogenetic tree usually represent the present
day taxa;
The internal nodes represent hypothesized ancestors.
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Phylogenetic tree construction
methods and programs



Choosing molecular marker
Sequence alignment
Models of evolution

Tree building

Tree evaluation



Choosing molecular marker

. DGGE
Microarrays ITS
D.ifferential SNPs RAPD
display AFLP
RNA
VNTRs
RFLP scnDNA
mtDNA CPPNA

Allozymes
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Sequence alignment
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Models

Jukes-Cantor :FE.Z %

Kimura : X Z#

F81 model

HKY85 model

T92 model

TN93 model

GTR: Generalised time-reversible
PAM

JTT



Tree building

UPGMA

v Clastering-based{
Neighbor Joining

Distance-based methods‘

(

Y

Fitch-Margoliash

L Optimality-based<

Minimum Evolution

r

Maximum Parsimony

\ Character-based methods/

Maximum Likelihood




Distance-based methods:
* All sequences involved are homologous (orthology).

 Tree branches are additive.

Character-based methods:

* Characters at corresponding positions in a multiple sequence
alignment are homologous among the sequences involved.

* Each character evolves independently and is treated as an individual
evolution unit.
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Methods for phylogenetic trees
construction.

Yes Maximum

parsimony
methods
Distance
methods
No
Maximum Analyze
likelihood » reliability of

methods prediction



Tree evaluation

 The bootstrap

e Delete-half-jackknifing



© High bootstrap values don't mean that your
tree is the true tree!

© Alignment and evolutionary assumptions are key!
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Example(MEGA)
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