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Genetic connectedness

• BLUP offers meaningful comparison of the breeding values
across management units when they are connected

Can we safely compare estimated breeding values or genetic
values across management units?
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Connectedness metrics

Prediction error variance of the difference (PEVD)

PEVD(ûi − ûj) = [PEV(ûi) + PEV(ûj) − 2PEC(ûi , ûj)]
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Small PEVD == greater connectedness

Coefficient of determination (CD)

CDij = 1 − λ
C22

ii + C22
jj − 2C22

ij

Kii + Kjj − 2Kij
.

High CD == greater connectedness
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Choice of K

a) Parametric

• A: Pedigree kernel

• G: Additive genomic kernel

• D: Dominance genomic kernel

GBLUP

b ) Non-parametric

• GK: Gaussian kernel

• MK: Matérn kernel

• DK: Diffusion kernel

RKHS

⇓

Question 1
Does genomic information increase measures of connectedness
relative to pedigree?
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Intermediate summary
• Genomic relatedness strengthens measures of genetic

connectedness relative to pedigree

• 1) Improving the quality of breeding value comparisons vs. 2)
Improving the accuracy of genomic prediction

Question 2
Does increased connectedness observed by genomic relatedness
also leads to increased prediction accuracy across management
units?

Haipeng Yu
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Management units simulation

The degree of connectedness was increased by exchanging 10%, (S2)
20%, (S3) 30%, (S4) 40% (S5) and 50% (S6) of randomly sampled
individuals between MU1 and MU2.
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Summary
• Connectedness across units increased with the proportion of

connecting individuals and this increase was associated with
improved accuracy of prediction

• Sufficient level of connectedness in terms of prediction
accuracy

Related project
• Quantifying genomic connectedness from non-additive and

non-parametric relationships

Mehdi Momen
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