Recombination Histories & Global Pedigrees
Finding Minimal Recombination Histories
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Basic Evolutionary Events

Coalescent/Duplication Mutation
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Infinite site assumption ?

Recombination Gene Conversion
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Hudson & Kaplan’s Ry,
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If you equate R,, with expected
number of recombinations, this could
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|_ocal Inference of Recomblnatlons
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Myers-Griffiths (2002): Number of Recombinations in a sample, N,
number of types, N+, number of mutations, N,, obeys:




Minimal Number of Recombinations
The Kreitman data (1983): 11 sequences, 3200bp, 43(28) recoded, 9 different

Last Local Tree Algorithm:
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Metrics on Trees based on subtree transfers.

Trees including branch lengths
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Unrooted tree topologies

Rooted tree topologies
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Tree topologies with age
ordered internal nodes
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Pretending the easy problem (unrooted) is
the real problem (age ordered), causes
violation of the triangle inequality:




Tree Combinatorics and Neighborhoods

Observe that the size of the unit-neighbourhood of a tree does not grow nearly as fast as the number of trees

d(T) := number of trees one SPR operation away from a given tree 71"

Unrooted Rooted Dendrograms
n || # of trees 0 || # of trees | dmax | Omin # of trees | dmax | Omin
4 3 2 15 12 10 18 12 13
5 15| 12 105 28 24 180 33 37
6 105 | 30 945 52 44 2,700 71 79
7 945 | 56 10,395 84 70 56,700 | 128 | 143 g
8 10,395 | 90 135,135 | 124 | 102 1,587,600 | 210 | 233 '§<
9 135,135 | 132 2,027,025 | 170 | 140 57,153,600 ? 7 (g
10 || 2,027,025 | 182 || 34,459,425 | 224 | 184 || 2,571,912,000 ? 7
N B v Y ' N v A
Lo n' (n— 1)‘! L ont _3n? _ 20N+ 39
(2n-3)l= _(@2n-2)! 30" -13n+14 on-1 P 3 ( )
2" (n-1! .~ n-2 1 1 e
4(n—2)*-23 |log,(m+1) | g{4;13—9;12—13n+42—3(2wr3) {%J +9Q”; D }
2(n-3)(2n-7) i

Allen & Steel (2001) Song (2003+)
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ne Minimal Recombination History for the Kreitman Data

Methods # of rec events

obtained

Hudson & Kaplan (1985) 5

Myers & Griffiths (2003) 6

Song & Hein (2004). Set theory based approach. 7

Song & Hein (2003). Tree scanning using DP 7

Lyngs@, Song & Hein (2006). Massive Acceleration 7

using Branch and Bound Algorithm.

Lyngsg, Song & Hein (2006). Minimal number of 5-2/6-1

Gene Conversions (in prep.)




The Griffiths-Ethier-Tavare Recursions

No recombination: Infinite Site Assumption History Graph: Recursions EXists

Ancestral State Known No cycles

Possible Histories without Recombination for simple data example




Ancestral configurations to 2 sequences with 2 segregating sites
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Counting + Branch and Bound Algorithm

N
punog Jaddn

N :
-’ '~
Number of segregating sites

T 2 3 -1 5
2 30 573 16 875 689175
3 108 6 286 743 387 149861 079
4 330 62 589 32 482 009 35 523 729 489
5 866 445 137 893 479 326 | 4938 627635 669
6 2143 3302 506 29521 615942 962 962 451 049 968
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MINARGs: Recombination Events & Local Trees
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Reconstructing global pedigrees: Superpedigrees

Steel and Hein, 2005
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Benevolent Mutation and Recombination Process

Genomes with p and p/p --> infinity
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Counter example: Embedded phylogenies:
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