Molecular Phylogeny and
Phylogenetic Tree Construction
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Definitions
» Phylogeny: The evolutionary history of a biological group.

» Phylogenetic tree: Graphically represent evolutionary history and record the

Interrelationships between species.

Found in Darwin's notebook The tree of Life 2
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Definitions

» Rooted tree: The oldest species are roots, and the trees represent the order of

species formation.

» Unrooted tree: There are no ancient species in the tree as a reference, only

the interrelationship between species.

Unrooted tree
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Plesiomorphic character

> Features similar to ancestral feature states - "ancient" features
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Apomorphic character

> A feature evolved from ancestral features - “later" features
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Divergent evolution

» They originate from the same type of organisms, living in

different environments and eventually forming new forms

(groups) that adapt to different environments.




Convergent evolution

» These similar features come from distantly related species and

are not from the most recent common ancestor.
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Convergent evolution
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Principle of parsimony
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Principle of parsimony
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What method (feature) iIs chosen to build a phylogenetic
tree?
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What method (feature) iIs chosen to build a phylogenetic
tree?
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How do we treat trees with different results?
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How do we treat trees with different results?
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How do we treat trees with different results?
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How do we treat trees with different results?
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How to construct phylogenetic tree?

> 4F#Ev%: (Neighbor-joining)
> Bk fEiZiE (Maximum parsimony)
> BARISRYEE (Maximum Likelinood)
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Phylogenetic tree of birds on the Galapagos

18



How to construct phylogenetic tree?
> 4F#Ev: (Neighbor-joining)
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How to construct phylogenetic tree?
> B4 (Maximum parsimony)
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How to construct phylogenetic tree?
> BRISREE (Maximum Likelihood)
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How to construct phylogenetic tree?
> BRI (Maximum Likelihood)
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How to construct phylogenetic tree?
> BRISRE: (Maximum Likelihood)
> ERHTEHE: RENBREE, Z%F5.
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How to construct phylogenetic tree?
A — PR R R A K R TR ?
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What does the rooted tree tell us?
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What does the rooted tree tell us?
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What does the rooted tree tell us?
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rabidopsis thaliana
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|dentify the interrelationships between species
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|dentify the interrelationships between species

Genome-wide SNPs
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The Great Wall of China: a physical barrier to gene flow?

B B R K I AG & T 13864F,
216K 5 215.8K .

P I RR B R AN A
B, A EDEERZE
4’55}% ﬁ%ﬂﬁ?

\

SHRZL, Ll R/

31
Su et al., Heredity, 2003



The Great Wall of China: a physical barrier to gene flow?

i (Prunus armeniaca)

B® (Ziziphus jujuba)

I (Vitex negundo)

¥tEZE (Heteropappus hispidus)
MERETE (Cleistogenes caespitosa)
M (Ulmus pumila)

KE# (Ulmus macrocarpa)
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Track the source of fungal infections
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Track the source of fungal infections
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Track the source of fungal infections

@ 1. MexMkt Hyla eximia

@ 2. TRNR1 Notophthalmus viridescens
@ 3. TRAX Ambystoma mexicanum

@ 4. JEL240 Xenopus tropicalis

@ 5. HR1/HRS5 Hyperolius riggenbachi
@ 6. LM2 Leptopelis rufus

@ 7. CAE2 Geotrypetes seraphini

@ 8. TRBOMB Bombina variegata

@ 9. UM142 Rana catesbeiana

@ 10. TRBOOR Bombina orientalis
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A lawsuit in the United States in the 1990s
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A murder case In the United States in the 1990s
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A murder case In the United States in the 1990s
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