Module 4 : Building a species tree



A tree of
Coronaviridae
viruses

Concepts:
-  Topology
- Branches lengths
- Internal nodes
- Leaves
- Root
- Clades / lineages
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Other tree representations
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Concepts:

Rooted vs. unrooted
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J HOG:C0620879.1a with 61 members (insulin)
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CHIGH1 /537 - -« -« « « « « « = MALWMEBILLPYPLLALLALWEFVFNFVFARQAEFrY

ALYLVYUU Ul'l'!'l_‘_’j

Members MOUSE26691 - - - - - - - - - MALLVHFLPLLALLALWEPKPTQAFV EALYLVCGERGFFYT
MOUSES7227 - - - « « - - - - MALWMBIFLPLLALLFLWESHPTQAFV ALYLVCGERGFFYT

RATNO17730 MPS CGHCSNMALWIRFLPLLALLILWEPRIPAQAFV ALYLVCGERGFFYT

RATNO18008 _ - - - - - - - - - MALWMRBIFLPLLALLVLWEPKPAQAFYV ALYLVCGERGFFYT

NANGA19616 M- - - - - - - - - MALWMRILLPLLALLAFWGPNPGQAFYV ALYLVCGERGFFYT

ICTTRO7348 J- - - - - - - - - MALWTRILLPLLALLALLGPDPAQAFYV ALYLVCGERIGFFYT

Ancestral synteny CERAT20372 §- - - - - - -« - - MALWMRLLPLLALLALWGPDPVPAFV ALYLVCG GFPYE‘
CHLSB00063 M- - - - - - - - - MALWMRILLPLLALLALWGPDPVPAFV ALYLVCGERGFFYT

MACFA08228 M- - - - - - - - - MALWMBILLPLLALLALWGPDPAPAFYV EALYLVCGERGFFYT
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Similar HOGs > ¢ MACMU09924 - - - - - - - . . MALWMBILLPLLALLALWGP
MACNE29303 M- - - - - - - - - MALWMRILLPLLALLALWGP
MANLE26401 §- - - . . . . . . MALWMRBRILLPLLALLALWGP
PAPANO6025 - - - - - - - - - MALWMRILLPLLALLALWGP
COLAP22086 - - - - - - - - - MALWMRILLPLLALLALWGP
RHIBEO4930 - - - - - - - - - MALWMRLLPLLALLALWGP
RHIROO7577 - - - « « - - - - MALWMBILLPLLALLALCGP
GORGO03436 - - - - - - - - - MALWMBILLPLLALLALWGPDPAAAFYV ALYLVCGERGFFYT
HUMANO39T1 [~ - - - - - - . - MALWMRILLPLLALLALWGPDPAAAFVNQ EALYLVCGERIGFFYT
PANPA05915 - - - - - - - - - MALWMRILLPLLALLALWGPDPASAFVNQ ALYLVCGERGFFYT
PANTRO2017 - = - « « - - - - MALWMBILLPLLVLLALWGPDPASAFVNC ' EALYLVCGERIGFFYT
PONAB02480 - - - - - - - - - MALWMRBILLPLLALLALWGPDPA -AFV BALYLVCG
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General Scheme to Build Phylogenetic Trees

construct a
starting tree topology

{

score the optimal tree
— with this topology

!

Yes

No
improving? Done

try to improve the
topology further using
some heuristics

- UPGMA
“ Neighbour joining

- Maximum parsimony
- Least squares fit of distances
- Maximum likelihood

- Swap leaves
- Swap subtrees



Measuring confidence with the Bootstrap

How would our tree inference change if we repeated the experiment with other data that
came about through the same process?

Use “pseudo-replicates”: resample alignment columns (with replacement), same length.

Data Replicate 1 Replicate 2
A: ALTFC A: LCCCAL  A: ATFALF
B: NLTFC B: LCGCNL — B: NTENLE 0.5
C: ALSFR C: LRGRAL C: ASFALF
D: NLSFR D: LRCRNL D: NSENLF
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How many branches are there
in an unrooted bifurcating
tree of . taxa?
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How many topologies?

Number of Number of binary trees
“taxa” Unrooted Rooted

3 1



