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Introduction Luke method Interbull method Results

Introduction

• Single-step GEBV R2 are approximated for genotyped and non-genotyped
animals separately

• Need conventional EBV R2 for all the animals in the pedigree

• It requires propagating the genomic information to the non-genotyped
animals

• Residual polygenic (RPG) effect needs to be included
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To compare two methods

Figure 1: Luke method Figure 2: Interbull method
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Luke method

• Step 1: GEBV R2 for the genotyped animals (via weighted-SNPBLUP)

• Step 2: Calculate genomic ERC

• Step 3: GEBV R2 for the non-genotyped animals (via weighted-PBLUP)

• In step 1 and 3, ERC are used as weights
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Step 1.1: DGV R2 for the genotyped animals

• Simple SNPBLUP model using ERC as weights (ERC derived from EBV R2)

• Avoid directly including the RPG effect

y = 1µ+ Zg+ e

where

e ∼ N(0,D−1σ2e)

D is a diagonal matrix with elements of ERC from genotyped animals
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Step 1.2: blend with the EBV R2

r2GEBV =
(1− ω)Giir2DGV,i + ωA22iir2EBV,i

(1− ω)Gii + ωA22ii
where
ω is the proportion of the RPG
r2∗DGV,i is the DGV R

2 from SNPBLUP without RPG for animal i
r2EBV,i is the conventional EBV R

2 of animal i
Gii is the diagonal element i of the G matrix
A22ii is the diagonal element i of the A22 matrix
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Step 2: Calculate genomic ERC

• Calculate the ERC accounts for the genomic information

ERCg = ERCconv +
1− h2
h2 × (

r2DGV
1− r2DGV

−
r2EBV

1− r2EBV
) (1)

where
ERCconv is conventional ERC for genotyped animals
r2EBV is EBV R2 for genotyped animals
r2DGV is the DGV R2 from step 1 for genotyped animals
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Step 3: GEBV R2 for the non-genotyped animals
• Use a simplified weighted-PBLUP model

y = 1µ+ a+ e

where

e ∼ N(0,D−1
p σ2e)

Dp is a diagonal matrix with elements of ERC[
ERCconv
ERCg

]
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Interbull method

• Step 1: calculate genomic ERC/EDC gain (φc)

• Step 2: propagate genomic information

• Step 3: combine the genomic R2 gain with the conventional R2
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Step 1: calculate genomic ERC/EDC gain (φc)

• Require the Interbull setup
• A list of validation bulls for Interbull GEBV test (f)

• GEBV from full and reduced dataset

• Theoretical R2 from both full and reduced dataset

• Expected EDC

• Adjustment factor (f): ratio of the expected and theoretical EDC
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Step 1: calculate genomic ERC/EDC gain (φc) (Cont.)

φ
adj
i =

1− h2
h2 × (

r2DGV
1− r2DGV

×f− r2EBV
1− r2EBV

) (2)

φc =
1
n

n∑
1

φ
adj
i (3)
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Step 2: propagate genomic information (φprogi )

• Passing φc via pedigree from youngest to oldest animals

• From oldest to youngest via pedigree
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Step 3: GEBV R2

• For genotyped animals

φtotali = φconvi + φc (4)

• For non-genotyped animals

φtotali = φconvi + φ
prog
i (5)

• Final GEBV R2

R2i =
φtotali

φtotali + λ
(6)
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Data

• 47K Finnish Red cows with 305-day milk yield records from lactation one

• 19k genotyped animals

• 50K SNPs

• h2: 0.44

• RPG: 0.3
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Genotyped animals
• Mean R2: 0.66, 0.63, 0.57 for exact, Luke, and Interbull method
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Non-genotyped animals
• Mean R2: 0.48, 0.44, 0.43 for exact, Luke, and Interbull method
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Conclusion

• Both methods provide an effective strategy for obtaining GEBV R2 from
single-step model in practice

• The approximated R2 were in good agreement with the exact R2

16 / 16


	Introduction
	Intro.

	Luke method
	Luke method

	Interbull method
	Interbull method

	Results
	Results


