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Genomic evaluations in dairy

« Multi-step (e.g., VanRaden et al., 2009)
— Works

— Several approximations (deregression, uncorrelated residuals,
weights for index with PA)

— Biases
— Hard to apply for complicated models

« Single-step (Aguilar et al., 2010)
— Much simpler — no approximations
— Works with any model
— Biases present but reduced with modifications

Goal: Investigate several modifications in single-step
evaluation with respect to bias and accuracy



Matrix that combines genomic
and pedigree relationships
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A — pedigree-based relationship matrix Legarra et al. (2009)

G — genomic relationship matrix
1- ungenotyped animals
2- genotyped animals
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Analyzes of final scores (Aguilar
et al., 2010)

* 10.5 million records US Holsteins

« Genotypes for 6,508 bulls

* Repeatability model

* G with 0.5 gene frequencies

* Modified BLUP90IOD (Tsuruta et al.)




Quality of several predictions
(Aqguilar et al., 2010)

Prediction in DD2009
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Why adjustments needed?

G on wrong scale?

Adjustment for parental index too small or too
large (as response to preferential treatment)?

Lack of polygenic component?



Unmodified H1
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Polygenic and genomic
effects

var(u,) =aG +pA,,

H'=A"'+
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var(u,) =aG +BA,,

o B____R’_____Regression_
095 0.05 041 0.75
0.8 0.2 0.41 0.78
0.6 0.1 0.42 0.83
1.2 0.5 0.39 0.70

Optimal G if multiplied by 0.6



Single weight
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A— fraction of information from genomics



Weights on G* and A,,*

0 0

H'=A"+ .
0 G'-0A;

-1

Var (u,) = [ G+ 1-0 A ]

U2|A22,G - N(O’E) N(O 22)
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T — scaling factor
w- fraction of information from genomics
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DD Regression coefficient as function of © and o

0895 0259 0847 0835 0229 0803 0.781 0745 0682 0.545
0.915 0908 0897 0883 0876 0845 08217 0787 0.725 0.631
0.945 0937 0926 0923 0914 0873 0843 0813 0.751 0.671
0965 0949 0947 0933 0917 0883 082864 082827 0776 0702 0592
0976 0963 0958 0942 0932 081 0882 0247 0797 0.731 0.645
0985 092 0964 0952 0942 0922 0904 0862 0816 0.755 0667
0995 0929 0973 096 0945 0932 09058 0373 0832 0775 0.703
1.006 099 0982 0974 09532 0937 0916 0286 08456 0804 0.72
1.01 0995 0992 0974 0964 0946 0925 08394 0858 0208 0.753
1.012 1.002 0993 0979 0965 0943 0926 0902 0868 082 0.759
1.022 1.015 1.004 0985 0973 0953 0837 091 0875 0827 0.774
1.027 1.018 1003 099 0982 096 0843 0914 0879 0842 0.788
1.024 1.022 1.014 0998 0986 0968 0947 0921 0.887 0.851 0.799
1.033 1.023 1.019 1.006 0988 0973 095 0927 0892 0858 0.81
1.04 1.027 1.021 1.007 0995 0973 0957 0932 0898 0265 0.819

I S D D S D S R A T |
© = N m ¥ o N~ ®» O %
o OO O©O o o O© O© O O
r  r r v °r b b 1
)



1.0
1.5
1.5
1.5
1.0
0.6

HY=A"'+

1.0
0.9
0.6
0.4
0.4
0.4

0.41
0.42
0.41
0.40
0.39
0.39

Optimal G if multiplied by 0.66

0.75
0.87
0.96
1.00
0.97
0.94



EBV for young animals

Ug+uy + Y (-79" + wal,)u;
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w,PA+w,GEBV-w ,GPI
PA = Parent Average
GEBV = Genomic EBV
GPl = Parental Index for genotyped animals

Smaller w reduces u



Large genomic information

For sons of popular bulls: g">>2, g'>>a),

Z('Tgij)uj Z('gij)uj
u ~ 2 - = 17 - = GEBV
79 9

If g"large, genomic predictions almost independent of
many parameters



Conclusions

R? affected little by wide variations of
parameters (dairy only)

Biases (inflation) strongly affected by weight
on the parental index of genotyped bulls

R2 slightly higher if G scaled correctly

Effect of polygenic effect small for SNP50k
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