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Reference population

Prediction
equation with
marker effects

REFERENCE POPULATION
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Size of reference population




Use information across populations?
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Differences between populations

D Linkage disequilibrium between markers
and causal variants
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Differences between populations in LD
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Differences between populations

D Linkage disequilibrium between markers
and causal variants

D Allele frequencies of causal variants

b Effects of causal variants
b Environment different
b Non-additive effects
A Genetic correlation between populations
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Differences between populations

D Linkage disequilibrium between markers
and causal variants

D Allele frequencies of causal variants

b Effects of causal variants
b Environment different
b Non-additive effects
A Genetic correlation between populations

D Close family relationships are absent
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Across - population genomic prediction

147 Meuse Rhine :
Headed (GWH) Yssel (MRY)
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Across - population genomic prediction

800k chip
300 causal
o f"; e variants
Groningen White Meuse-Rhine-
Headed (GWH) Yssel (MRY)
~ 25 000
markers
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Across - population genomic prediction

Accuracy
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Across - population genomic prediction

MW Equal gene effects
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Across - population genomic prediction

17 M Equal gene effects
Correlation gene effects 0.8
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X Accuracy of across -population
genomic prediction is much lower than
within -population genomic  prediction

x Differences In effects of causal
variants reduce accuracy
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Effect of properties causal variants

Causal variants

Moderately low

allele frequency
(~1in 8)

Very low allele

frequency
(~1in 13)

Extremely low
allele frequency

Jersey (~1in 63)

WAGENINGEN
UNIVERSITY & RESEARCH Wientjes etal. , GSE, 2015



Accuracies of predicting breeding values

Gene effects randomly sampled
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Accuracies of predicting breeding values

Larger effects for genes with lower frequency
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Q/ Accuracy of genomic prediction depends
on genetic architecture of trait
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Multi - population genomic prediction

Accuracy of across - population genomic
prediction Is low...

, but what If we combine populations in
one reference population ?
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Multi - population genomic prediction

Prediction equation with marker effects
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Genomic breeding values
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