Some things to think about
whew building trees.

High in the mountains of
Avrthurs Pass, sclentists
dreamed of tree reconstruction
and the properties of wmethools
that would allow for veliable
Lnference of evolutionary
history from DNA sequences.....

Progress with evolutionary tree

Pete Lockhart methods (1992) TREE 7(3) 73-79
p.j.lockhart@massey.ac.nz




R1. What Ls an e\/oLu‘c’Lowa@ moolel?
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R2. s Lt ohag to assume a
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evolutlona 'y moolel?
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R=2. What are substitution models?

slow Slow fast etc
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Yang (1994)

substitution rate

substitution model

Lio and Goldman (1998) Genome
Research 8 1233-1244
Whelan et al. (2001) TIGS 17
262-272



R4. Wwhat are important issues for
pieking the best one?

Bias?
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Are you trying to fit
an elephant?

Steel (2005) TIGS 21 307-309

Kelchner and Thomas (2006)
TREE Vol 22 p87-94
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Joyce and Sullivan (2005) Ann
Rev Ecol 36 445-66




R5. n what way might sequence
evolution deviate from a time
reversible stationary process?
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Foster (2004) Syst Biol
53 485-495

Lockhart et al. (2006)
Mol Biol Evol 23, 40-45




RE. \Whew does substitution wmodel

fit matter?
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Model fit importance

Kelchner and Thomas (2006) TREE Vol 22 p87-94



This is different from the question:

&F. Boes the evolutionary moolel
have a suffictently good fit to the
data to be confident of phylogenetic
inference?

e.g. Bollback (2002) MBE 19, 1171-1180



RL. What are popular tree selectlon
criteria?

NJ

UPGMA



MaxXLMIULIM Pa rsiwwm,g

Parsimony

LBA

Felsenstein (1978) Syst
Zool 27 401-10

Hendy and Penny (1989)
38 297-309




ML

Maximum Likeelihood

model fit

model misspecified
LBA

Felsenstein (1978) Syst Zool
27 401-10
Lockhart et al (1996) PNAS USA
93, 1930-1934




Bayesian inference and Likelihood

ELLIOTT SOBER

O: you hear a noise coming
from the attic...

“VOluTion  H-Your hypothesis is that there
THE LOGIC BEHIND THE SCIENCE are gremlins up there bowling

Posterior probability
Given some roof noise — it is not that probable that
there are gremlins up there: Pr(H|O) is low

Likelihood
Given gremlins bowling on the roof, it is probable there
will be noise up there : Pr(O|H) is high




R9. Are there enough patterns i the
data to be confident of Your
phylogenetic estimates?

Original InL scores

Non-parametric
bootstrap

SH test

SWOH

-5069.85

70%

1

-5073.46

16%

0.3
0.001

-5073.75

14%

0.26
0.002




