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AIM
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To verify whether including rare variants in
genomic selection model allows to capture a
considerable part of the missing heritability
underlying cow conception rate (CR) under
selection in dairy cattle.



Data

Trait = cow conception rate (h2=0.028)

33,534 HF reference bulls
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46,216 SNP with MAF>0.01 (ORIG)

54,378 SNP without MAF selection (RARE)

23,448 HF candidate bulls

43,392 HF candidate cows



SNP effect estimation

• 𝒚 - deregressed EBV for CR

• µ - general mean

• 𝒈 - additive SNP effect

• 𝒁1 ∈ {−1, 0, 1}

• a - additive polygenic effects

• 𝜺 - residuals

𝒚 = µ + 𝒁1𝒈 + 𝒁2𝒂 + 𝜺,
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Interbull validation test

Model 1:

• 𝒚 - deregressed EBV for CR

• 𝑮𝒓- GEBV for CR for truncated data set

Model 2:

• 𝑷𝑰𝒓- pedigree index for CR for truncated data set

𝒚 = 𝛽0 + 𝛽1 ∙ 𝑮𝑟 + 𝜺,     

𝒚 = 𝛽0 + 𝛽1 ∙ 𝑷𝑰𝑟 + 𝜺,   
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Results
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Summary statistics of the Interbull genetic trend validation test based on the RARE and ORIG 

data set.

• Time of estimation SNP effects for ORIG data set = 8,252 seconds

• Time of estimation SNP effects for RARE data set = 1,0563 seconds (increasing of 28%)



Results
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Re-ranking for CC1 of the 100 top candidate animals (blue = bulls, red = cows) and the 100 top 

reference bulls based on the RARE data set as compared to the ORIG data set.



Conclusions

Using rare variants in evaluation

• more time consuming

• could have a stronger impact on selection, 
evaluation and reliability

• influence on ranking on top young bulls and cows
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