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Who am I?

PhD - Wageningen University & Research

ƀAnimal Breeding and Genomics

ƀóMulti-population genomic predictionô

Postdoc - Wageningen University & Research

ƀGenomic prediction for crossbred performance 

ƀLong - term effects of Genomic Selection
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Use information across populations?



Differences between populations

ƀLinkage disequilibrium between markers 

and causal variants 
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Differences between populations

ƀLinkage disequilibrium between markers 

and causal variants 

ƀAllele frequencies of causal variants

ƀEffects of causal variants

ƀEnvironment different

ƀNon -additive effects

Ą Genetic correlation between populations



Differences between populations

ƀLinkage disequilibrium between markers 

and causal variants 

ƀAllele frequencies of causal variants

ƀEffects of causal variants

ƀEnvironment different

ƀNon -additive effects

Ą Genetic correlation between populations

ƀClose family relationships are absent



Across -population genomic prediction

1033 Holstein 
(HF)

147 Meuse -Rhine -
Yssel (MRY)

105 Groningen White 
Headed (GWH)



Across -population genomic prediction

800k chip
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Across -population genomic prediction
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Across -population genomic prediction

GWHHF MRY

HF HF HF

ÅDifferences in LD 
and allele 

frequencies

ÅAbsence of family 
relationships

Wientjes et al. , GSE, 2015



Across -population genomic prediction

GWHHF MRY

HF HF HF

80% 80%

40% 40%
× Accuracy of across -population 

genomic prediction is much lower than 

within -population genomic prediction

× Differences in effects of causal 

variants reduce accuracy

Wientjes et al. , GSE, 2015



Effect of properties causal variants

Holstein

Jersey

Moderately low 

allele frequency
(~1 in 8)

Very low allele 

frequency
(~1 in 13)

Extremely low 

allele frequency
(~1 in 63)

Causal variants

Wientjes et al. , GSE, 2015



Accuracies of predicting breeding values

Within population

Across population

Gene effects randomly sampled

HF

HF

J

HF

Wientjes et al. , GSE, 2015



Accuracy of genomic prediction depends 

on genetic architecture of trait

Accuracies of predicting breeding values

Wientjes et al. , GSE, 2015

Larger effects for genes with lower frequency

HF

HF

J

HF



Multi -population genomic prediction

Accuracy of across - population genomic 

prediction is low... 

, but what if we combine populations in 

one reference population ?



Multi -population genomic prediction

Prediction equation with marker effects

Genomic breeding values

Wientjes et al. , GSE, 2015


