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Phylogenetic Analysis
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Task:
Draw a map of the racecourse,
complete with check-in stations.

Rules:
1. All runners must complete the race.

2. Paths branch only into 2 new paths -
never more.

3. Two paths branched off from one
another, can never reunite.

4. Check-in stations are located along
straightaways between branching
points.
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Characters

* independent
* homologous
* minimize homoplasy (e.g convergence, parallelism, reversals)

* lots of 'em... N
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Morphological
* homology across taxa
* lack of independence

* higher measurement error & subjectivity

Molecular
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1 CCATCAGAGTCC
* homology & alignment 9 . EERTTEERGEEE

across taxa

" independence of base 1 CCATC A@{;T:t:n

substitutions @ TN
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talA CTTTTCAAGG AGTATTTCCT ATGAACGAGT TAGACGGCAT
evgA CATTGCAAAG GGAATAATCT ATGAACGCAA TAATTATTGA
ypdl CATTTTCAGG ATAACTTTCT ATGAAAGTAA ACTTAATACT
nirfB GAAAAGAAAT CGAGGCAAAA ATGAGCAAAG TCAGACTCGC
hmpA TGCAAAAAAA GGAAGACCAT ATGCTTGACG CTCAAACCAT
narfQ TTTTTGTGGA GAAGACGCGT GTGATTGTTA AACGACCCGT
gtF GTTATTAAGG ATATGTTCAT ATGTTTTTCA AAAAGAACCT
intS TACCCACCGG ATTTTTACCC ATGCTCACCG TTAAGCAGAT
yfdF AATCAAAATG GAATAAAATC ATGCTACCAT CTATTTCAAT
dsdX ATCACAGGGG AAGGTGAGAT ATGCACTCTC AAATCTGGGT
suhB ACATCCAGTG AGAGAGACCG ATGCATCCGA TGCTGAACAT

RACTGTCTTTATTTAATATCTARAATTTAACT TTTGAG TCARARARGGCTCAARRTTTTTCTTTAGGACGATARGACCCTATAGAGCT TRATA
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* minimizing homoplasy
(@) Mutations can create synapomorphies

DNA sequences in descendants:

ATTGCTATTC

ATTGC C

ATTGC C

DNA sequence changes to: ATTGC C

Ancestral DNA sequence: ATTGCTATTC
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CCATCAGAGTCC
CCATCAGAGTCC
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* homology & alignment

* independence of base (2]

across taxa

Deletion
1 CCATCA(@{;TCC
CCATCAGAGTCC

Insertion

CCATCAAGTCC
CCATGTACAGAGTCC

() 1 CCAT CA AGTCC
CCATGTACAGAGTCC

substitutions

N o=

N

(b) Reversals (“back-mutations") can remove synapomorphies

DNA sequences in descendants:

ATTGCTATTC

ATTGC C

ATTGC C ATTGC C ATTGCTATTC

Reversal to A at 7th
position occurs here

DNA sequence changes to: ATTGCTTTTC

Ancestral DNA sequence: ATTGCTATTC




142 162 166 177 192

Cow GAGA CTATGGTTCCTAAGCACAAG GAAATGCCCTTCCCTAAATA
8
L {.‘;\w‘ Deer  AGTCTCOGAAGTGXAGGAGA GCTATGGTTCCTAAGCACGAA
171
*’&- Whale  AGTCOCCAXAGGTAAGOAGA. GTATGGTIGCTARGGATAAA. GAAATGGGGTTGOCTAARTG
&
e V"?‘ HippO  AGTCCCCAAAGCAAAGGAGA CTATCCTTCCTAAGCATAAA GAAATGCCCTTCTCTAAATC
A
Site 166
G—>C
* ©  Pig  AGATTCCAAAGCTAAGGAGA CCATTGTTCCCAAGCGTAAA GGAATGCCCTTCCCTAAATC

vﬂ.l/ _»
= /rf\&g Peccary AGACCCCAAACCTAAGGAGA COGTTGTTCACAAGCGTAAA GGAATGTCCTCCCCTAAATC
!
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(s
o/ Camel TGTCCCCAAAACTAAGGAGA CCATCATICCTAAGCGCAAA GAAATGCCCTTGCTTCAGTC
Outgroup AGTCCTCCAAACT A A CCATCTTTCCTAAGCTCAAA GTTATGCCCTCOCT TAAATC
symplesiomorph .
ymp rpny synapomorphies
(uninformative)
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Which tree depicts a different pattern of relationships than the others?
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Which tree depicts a different pattern of relationships than the others?
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Which tree depicts a different pattern of relationships than the others?
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Which tree depicts a different pattern of relationships than the others?
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