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DETECTING PAST CONTRACTION IN POPULATION SIZE USING HAPLOTYPE HOMOZYGOSITY
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NEXT GENERATION GENETIC DATA

Classical inference methods of the demographic history (likelihood based methods (IS, The patterns of linkage disequilibrium (LD) between polymorphic markers are shaped by the ancestral
MCMC), approximate bayesian methods and Site Frequency Spectrum), suitable for population history as we can see on haplotype homozygosity curves which measure the LD.
polymorphism data sets consisting in some loct and assuming the genealogies of different
loci are independent,
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of demographic history based on the conserved sequence
lengths 1n the pairwise alignment within a diploid genome : [3], [3], [4], [2], [1].
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M : Contracting population size 6; = (Ney, t1, f1)

DEMOGRAPHIC HISTORY INFERENCE FROM GENOME WIDE SEQUENCE DATA

Haplotype Homozygosity: HH(i) : probability for i adjacent markers drown at random in the whole genome sequence to be We estimate 6y and 6; by :

homozygote. ,
of [3], denoted . coalescent - e 2 BT ) o % < argmin >’ (H Hin(00,0) = HH (l))

based computation, assuming the mutation and recom- S o S % = HH(i)

bination rate known and constant along the genome.
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observed data, 1s the segment proportion of at least i .. N ’
homozygotes adjacent markers. ° 2Oosoegment6 (I)grcm)gth 1000 ° Zocéoegmenf?gr?gth 10000 ° ZOOSOegmen’? (I)gr?gth 10000 Evaluation of i — HHy(6;,1) is time consuming
Mo: 6y = 500 Mo: 6p = 5000 M,z 6, = (500, 1500, 10)  ~» optimization with the R package.

MODEL CHOICE CRITERION: EMBEDDED MODELS

Avoid choosing the more complex model
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Detecting a contraction

Penalized mean square criterion
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A(l) . . . ’ ’ Segment length
S p (i) : estimate of of order one of o , , ,
. L On this simulated data set with constant population size 6y = . . . . :
a given parameter ¢ computed for i adjacent markers under the 500. th lied . 1d ch On this simulated data set with contracting population size 6; =
1 del ( R , the non penalized mean square criterion would choose M, . .
more complex mode package). (500, 1500, 10), the penalized mean square criterion choose M;.

whereas the penalized mean square criterion choose Mj.

NUMERICAL RESULTS

Data sets simulated under Mg, 6y = Ney = 500 Data sets simulated under Mg, 6y = Ney = 5000
oos 5000 10000 oos 5000 10000
Locus 2000 200000 2000 200000 Locus 2000 200000 2000 200000
Data sets 100 1 100 1 Data sets 100 1 100 1
Adjustment 0.74 1 0.59 0 Adjustment 0.41 0 0.54 0
Penalized Ad,;. 0.94 1 0.98 1 Penalized Ad,;. 0.86 1 0.79 0
S — 494 494 502 501 S — 4998 5044 4915 4880
0 Ney (478 — 510] | (496 — 509] _ 0 Neo 14960 —5036] —  [4881 —4949]  —
Data sets simulated under M, 6; = (Ney, 11, f1) = (500, 1500, 10) Holstein data sets 0006
n
oos 10000 15000 20000 7E
Locus 2000 200000 2000 200000 2000 200000 Da‘facgsts 2100000 202000
Data sets 100 1 100 1 100 1
Penalized Adj. 0.81 1 0.92 I 0.95 I CDR — Penalized Ady. V93 :
— 634 633 561 529 534 492 Neg 0690 6924
Neo [617 — 650] - 547 — 576] - 520 — 548] - _ 6533 - 6347] -
= _ )
5 = 2573 0445 2031 1592 1881 1446 1 _ 5065 6532
! 12402 — 2744] _ 11918 — 2144] _ (1727 — 2036] _ n 5559 — 6372) ~
— 12.4 11.5 12.3 9.1 12.2 9.49 _ 493 40
Y [11.8-130] -  [11.7-128] -  [11.6-127] - fi 3.90-457] -
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