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Relatedness and differentiation

in arbitrary population structures
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New kinship estimator for arbitrary population structures
x;j € {0,1,2} : Genotype at locus i of individual j.
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New kinship estimator for arbitrary population structures
x;j € {0,1,2} : Genotype at locus i of individual j. Model:

E[x;| T] = 2p;, Cov(xij, xi| T) = 4pi (1 — pi) pjk-
Standard estimator is biased:
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n > (x5 —2p;) (xi — 2p7) - _
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p Xij Pik = m N S -5 .
j=1 4% pi(1—pi)
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popkin: first unbiased kinship estimator! — R package on CRAN
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SAfrica

MiddleEast NAfrica MAfrica

SAfrica

MAfrica NAfrica MiddleEast

Europe

Caucasus ~ SAsia

Nasia

EAsia

Americas  Oceania

Kinship

Our new kinship
estimates

Genotypes from “Human Origins”
(Lazaridis et al. 2014, 2016;
Skoglund et al. 2016)

Edited from Ephert [CC BY-SA 3.0], via
Wikimedia Commons

*Inbreeding coeffs. on diagonal
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Edited from Ephert [CC BY-SA 3.0], via
Wikimedia Commons
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Differentiation (Fst) previously underestimated
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Kinship driven by
admixture in Hispanics

Our new kinship estimates
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Better kinship estimates will improve GWAS!

Duke StatGen Center
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