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Summary Simulation results

The 1000 Genomes Project (TGP) provides a unigue source of whole
genome seqguencing data for studies of human population genetics and
human diseases. 1c 2C ouT

Because of the presence of admixed populations, we performed simulations o | = o | o
to study the robustness of the inbreeding coefficient estimation in the - - - < JPTICHS
presence of admixture. We found that our multi-point approach (FSuite) was 28 2 3 | i R [ S—— ——
guite robust to admixture unlike single-point methods (PLINK, Purcell et al. 2007). oo oo oo
We then estimated the genomic inbreeding coefficient of each individual and = = =
found an unexpected high level of inbreeding in TGP. Inbred individuals were T e T e T e
found In each of the 26 populations, with some populations showing ADM ey ADM ey ADM ey
proportions above 50%. We also detected 227 previously unreported pairs of
close relatives (up to and including 1st-cousins). 1C 2C ouT
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1. Study the impact of admixture on FSuite estimates < o < o < o
2. Apply FSuite on final release of 1000 genomes data - o - o - o
Ol.O 0|.2 0|.4 0|.6 0|.8 1|.0 Ol.O 0|.2 0|.4 0|.6 0|.8 1|.0 Ol.O 0|.2 0|.4 0|.6 0|.8 1|.0
FSuite ADMcey ADMcey ADMcey

1) A multi-point model
 Model the genome of an individual as a hidden Markov chain

» FSuite provides reliable f estimates even when there are some
admixed individuals in the studied population

Depends on allele frequencies
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« Estimation of f and a by maximum likelihood e e o
* Implemented in FSuite/FEstim software (Leutenegger et al. 2003; Gazal et al 2014) o 2,204
2) In presence of admixture 2 e
o Admixture causes an excess of heterozygote genotypes s 2 te o our
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« Admixture biases single-point methods estimating kinship and inbreeding ER
coefficients (Thornton et al. 2012, Moltke and Albrechtsen 2013) g S | $ : : I
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o |s it still true for multi-point methods? (Thompson and Kuhner 2014) 2 8 I : I : ; |
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Simulation study 8 ) e g 3 ¢ & g ¥ 38 £ 8835 3 8§ Egc¢E
. . o . | iz o Ss7e B zgg 3 E 88 g2 32 350
Simulation of individuals with mixed ancestry from Europe and Africa using: S °c = 7 2 2 0
S EUR (88) EAS (54) SAS (221)
 Asample of 300 individuals: 6 x 1C, 6 x 2C, 18 x 3C, 30 x 4C, 240 OUT
1st (1C); 2nd (2C); 3rd (3C), 4th cousin (4C) or outbred (OUT) offspring » Among the 2,497 individuals tested, 595 are inferred as inbred (24%)
« HapMap3 haplotypes for founder individuals: 232 CEU, 226 YRI 94 individuals are likely to be 1C (68), AV (1) or 2x1C (25)

haplotypes of 987k SNPs

» f..... true inbreeding coefficient

true -

» ADM,g : true proportion of CEU ancestry

» Estimation of f using different sets of allele frequencies: by default from
the data (SAMPLE), Europe (CEU), Africa (YRI), Asia (JPT/CHB),
weighting CEU and YRI according to the individual ADM.¢, (INDIV)

Af=f f

> 100 replicates

Conclusion

« Multi-point methods provide reliable f estimates even when there are
some admixed individuals in the studied population.

Fsuite http://genestat.cephb.fr/software/index.php/FSuite

 An application on final release of 1000 Genomes Project reveals a high
proportion of inbred individuals, especially in South Asian populations.

estimated ~ 'true
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