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Sequential coalescence
models...



Coalescent with recombination

Hudson 1983 - Process running “back in time”

Wiuf & Hein 1999 - Process running “along the sequence”
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CoalHMM

Hobolth et al 2007
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Hudson 1983 - Process running “back in time”

Wiuf & Hein 1999 - Process running “along the sequence”

Sequential Markov CoalHMM
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SMC + HMM
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SMC + HMM
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Constructing
CoalHMMs






1. Coalescence: {[p1, (I1,71)]} U{[p2, (l2,72)]} US — {[p1, (l1 Ulz, 71 Ur3)]} US if p1 = po
2. Recombination: {[p, ({,7)]} US — {[p, ({,0)]} U {[p, (0,7)]} US

3. Migration: {[p1,(l,7)]}US — {[ps2,(I,7)]} US if p; # po.

(p,(11,rl)) + (p,(12,r2))

(pr (Ao
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Algorithm

® Construct the state space
® Build the CTMC rate matrix
® Sum over all paths in the SCC graph



...there is a bit of a state
space explosion, though...



No genomes No states |No transitions
I 2 2
2 |5 44
3 203 1118
4 4140 35446
5 | 15975 | 395582
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A fine-scale recombination map of the human-chimpanzee ancestor
reveals faster change in humans than in chimpanzees and a strong
of GC-biased gene conversio
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Distribution of called recombination
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