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> Why | wanted to work with Joe
‘ While | was in Joe’s lab

®» What effect Joe had on me
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CALIBRATION OF A MOLECULAR CLOCK
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GEOLOGICALLY DATED SEA BARRIERS CALIBRATE A PROTEIN CLOCK FOR
AEGEAN WATER FROGS
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We infer parameters © from genetic data D by collecting genealogies G

Gl,GQ,Gg,... Gi, ... NH(Gi_l,@o)

F(G[©0)p(D|G) _ ZPDIG (Gi[©)L(©o)
L(©o) f(G|©0)p(D|G;)

where f(G|0g)is the probability density of G using the coalescent

A L(©) f(G; \@
O = argmax = arg max
" L(Oo) Z £
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a sensible choice is H ~
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Structured coalescent
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The events in a coalescent tree can be expressed
as a waiting time process with rate X for N
populations and k; lineages in population j:

by —
coalescence
: AN
j=1
0=0.027 ©=0.004 O= 0013
N N
migration S -, S D J'vg (0.0-0.0025-0.0112) ¢
j=1i=1,i#] |

(0.0237 - 0.0505 - 0.135

(t—p)*
\/26 2h2
s .

Asplitting* = b (1 — erf (\/_b>) |

*using a Normal distribution to model the splitting time between two populations.
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Likelihood ratio test:

@B - (5171,332,0 ) @A
@B — (331,.272, 7é @A

Xar = —2log ( g) In(L)
(G|@ )
2.6 p<<;|@]§>

p(G[Oa)
26 p(G[6o]

= —2log
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in MIGRATE version 0.8 November 1999



Akaike’s information criterion:

AIC(z) = —2logL(©,) + 2k,
Best AIC = min(AIC(x))

Traversing all
migration model patterns:

AIC(0++) Y€ AIC(00+) YE$ AIC(000) —> done

No
— done

No Aic(+0+) Y88 AlC(+00) —> done
No

— AIC(++0) — done
[There may be a problem with this approach!]
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Full migration model

0
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AFTER analysis, best

OoNt
\ b} . model based on AIC.
Accept Model AIC #param ILn L
+ X000 *x** kkx*x okkx 269.26515 13 -121.6326
+ X000 Ox** kkx*x kkx 267.26515 12 -121.6326
- X000 OxO* **x* **xx 487.46296 11 -232.7315
+ X000 Ox*0 **x* **xx 265.26515 11 -121.6326
- x000 0x*0 O*x* ***x 340.28333 10 -160.1417
+ x000 0x*0 *0x* ***x 263.26515 10 -121.6326
+ x000 Ox*0 *0x0 ***x 261.26515 9 -121.6326
Best x000 0x*0 *0x0 00%*x 257.26515 7 -121.6326

in MIGRATE in 2001



Bayesian inference:
p(©)p(D|®)  p(©)p(D|O)

P(OID, M) =""0M) ~ T p(©)p(D]©)d6

Theorem: The combined marginal likelihoods over all

independent data blocks can be calculated as a product e

30 4; 2@ 1

of independently calculated marginal likelihoods for each
data block and a constant. [Proof: Beerli and Palczewski
2010]

P(D, ..., D,|M) = K | | P(Di|M)
K = /HP(0|DZ-,M)PZ(9|M)1_"CZ0.
0

This allows the calculation of the combined marginal
likelihood using independent inferences.
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« 1

) = o o € e~ 2N Prob(D | ut, 1) dt

scale u which is measured in expected n

= replace t by u/p and dt by (1/p) du. This

fﬂ ﬁ e~ 2N Prob(D |u,1) du.

t the ]jkelihnnd turns out to be a function,




