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Genetic Analyses under

General Relatedness
Alejandro Ochoa, StatGen Center, Duke University
with John D. Storey, Princeton University
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New kinship estimator for general relatedness
x;j € {0,1,2} : Genotype at locus i of individual j.
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New kinship estimator for general relatedness
x;j € {0,1,2} : Genotype at locus i of individual j. Model:

E[X,'j] = 2[),', COV(XU, X,'k) = 4p,- (]. — p;) Spjk-
Standard estimator is biased:
n > (x5 —2p;) (xi — 2p7) - _
L1 U= as. Wk — P — Pk + @
pi_%zxijv gpjk - mA R =00 1_@ .
J=1 4% pi(1—pi)
i=1
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New kinship estimator for general relatedness
x;j € {0,1,2} : Genotype at locus i of individual j. Model:

Elxj] = 2pi,  Covlxy, xi) = 4pi (1 — pi) pju-
Standard estimator is biased:

n xij — 2p;) (X — 2p; o
A.:izx,, Agtd:i—zl(J ) G ) as. Wik =P — Pk + ¢
pl 2n . 1y Spjk m ~ R o0 1_ gb .

=1 4% pi(1—p)
i=1
popkin: first unbiased kinship estimator! — R package on CRAN
1 m
Ay = — xi;— D)(x — 1) — 1, Amin = Min —————
Anew A'k a.s.
ijke =1- ’ Pk

Amin m—o0
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Caucasus ~ Shsia

Nasia
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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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Individuals

Shsia  Caucasus

SAfrica

Standard kinship
estimates

Genotypes from “Human Origins”
(Lazaridis et al. 2014, 2016;
Skoglund et al. 2016)
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Edited from Ephert [CC BY-SA 3.0], via
Wikimedia Commons
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Kinship driven by
admixture in Hispanics

Our new kinship estimates
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New genetic association approach for general relatedness

Obs null p-val quants
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Preliminary version beats PCA, as good as LMMs (GCTA), faster than both!

Proposed
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New “Fit to Kinship” measure tests for selection

Preliminary version detects different signals than classic Fst approach.
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New “Fit to Kinship” measure tests for selection

Precision

Preliminary version detects different signals than classic Fst approach.
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The Ochoa Lab is recruiting students!

Statistics

» Estimator biases (pervasive under relatedness)
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» Open-source software: R packages, documentation, unit tests
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The Ochoa Lab is recruiting students!

Statistics
» Estimator biases (pervasive under relatedness)
Computation
» Data science: visualization, exploratory analysis
» Scalable approaches for future data: 10°'s of individuals, 108’s of locil
» Open-source software: R packages, documentation, unit tests
Biology
» Human data
» Population structure: history, languages
» Association between genetics and diseases

P> Selection
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