AND means MULTIPLY

Using 2 dice, what is the probability of
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AND rule in phylogenetics
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OR means ADD

Using one die, what is the probability of
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Combining AND and OR

What is the probability that the sum of two dice is 77
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Using both AND and OR in
phylogenetics
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Joint probabilities

B = Black S = Solid

2 W = White D = Dotted
f "(B) =0.6) Pr(SF@so\«)‘
(W) =04 (Pr(D) =0.5)9*

c ounk
Pr(@) = Pr(jB, D)=0.2
Pr(@)="Pr(B,S) =0.4
Pr((®) = Pr(W, D) 0.3
Pr(QO)=Pr(W,S) =0.1




Total probability of "Dotted"

Pr(D))= Pr(D,W) + Pr(D,B)
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Conditional probabilities
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Dependence Example

A = my normal route

Pr(route = A | normal) = 0.95
Pr(route = B | normal) = 0.05
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B =1 go out of my way
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Dependence Example

A = my normal route

ED & @ & &) @ U

Pr(route = A | accident) = 0.05
Pr(route = B | accident) = 0.95

B = | go out of my way
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How frequently do | take route B?

(assume Pr(accident) = 0.1)
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Likelihood of a single sequence

First 32 nucleotldes of the Yn- globln gene of gorllla

\ ¢ \\‘Q.‘\

GAAGTCCTTGAGAAATAAACTGCACACACTGG
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Likelihood ratio test

Find maximum logL under F81 (unconstrained) model:

— 43\ TS TG T T\ v T \8F

3 parame Jeos estimacted

Find maximum logL under JC69 (constrained) model:
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Likelihood ratio test

Calculate the likelihood ratio test statistic:

LRT =-2 (fog Lse — log Lrs.\

= 2.6
e
Pv';,;wf
Calculate the degrees of freedom: /// ‘
4.6 = 3-0= 73 ///’/zc

PcanCI (2. ¢, 3) = 59418 (-.5975
7
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Likelihood of the simplest tree

First 32 nucleotides of the Ppn-globin gene of gorilla and orangutan:
gorilla @QGTCCTTGAGmTAAACTGCACACACTGG

orangutan C)?TCCTTGAG TAAACTGCACACACTGG
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first site: G <--> G
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Maximum likelihood estimation

First 32 nucleotides of the Ppn-globin gene of gorilla and orangutan:

gorilla GAAGTCCTTGAGAAATAAACTGCACACACTGG
orangutan GGACTCCTTGAGAAATAAACTGCACACACTGG

mE
—t

0.00 0.05 0.10 0.15 0.20

Paul O. Lewis ~ Phylogenetics, Spring 2024 M LE = 0.06525853

«




Evolutionary distances for several
common models

Model Expected no. substitutions: v = {r}t
jcee  (v={3p)t ) € Pt
F81 v =120 (mrmy + maTq + TcTT)}t &
K80 <u/:—§(/<a +2)}t bt given v,k
c~~—
HKY85 |V =128 |mr7y + Kk (TaTG + memr)|}
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Likelihood of an unrooted tree

(data shown for
only one site)
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Brute force vs pruning algorithm
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_ _ _ Felsenstein, J. 1981 )Evolutionary trees from DNA sequences:
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>«7/4 Putting it all together _¢#
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