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Do we need to include all genotyped animals in
the ssGBLUP evaluations?
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VanRaden 2008
Stranden & Garrick 2009
Wang et al. 2012
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When to use indirect predictions

* Not all genotyped animals are in the evaluations
* Animals with incomplete pedigree increase bias and reduce accuracy

* Interim evaluations
e Between official runs

* Commercial products
* e.g. GeneMax for non-registered animals



4N UNIVERSITY OF

APY and Indirect Predictions g

G-l

Misztal et al., 2014

Gapy . CORR(GEBV,IP,) > 0.99
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Lourenco et al., 2018
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s it possible to compute accuracies for IP?

How good are the accuracies of IP compared to
accuracies of GEBV?



Accuracy of GEBV and IP

e Accuracy of GEBV
e acc; = (1 — Cililzuzaljz)**O.S

\—> PEV of GEBV

k

a=ADZG lu u;,=1"a

e Accuracy of IP
e acc; = (1 —z,C*z]o;%)**0.5 Liu et al., 2017

\—> PEC of SNP



From PEC of GEBV to PEC of SNP

Gualdron Duarte et al. BMC Bioinformatics 2014, 15:246
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From PEC of GEBV to PEC of SNP

1) Factorize and Invert LHS of ssGBLUP with YAMS (Masuda et al., 2014)
2) Store LHS into a file b|upf90

3) Solve the MME for [E] using the sparse Cholesky factor
u

4) Extract from LHS™! coefficients for genotyped animals (C%2%2)

5) Obtain prediction error covariance of SNPs (Gualdron-Duarte et al., 2014):

1 P o1
PEC = C% = ——7'G"1(Go2 — C¥2%2)G 17 ——

2 2
2P 2Pq 00StGSfI0
6) Backsolve GEBV to SNP effects (a): a = ﬁ Z'G 1u
7) Compute IP and accuracy predf90

/] —
acc; = (1 — z;C%z]o;*)**0.5 (Liu et al., 2017)
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Data

* American Angus Association
* Post-weaning gain

e Complete data

202k Pedigrees
60k Genotypes
35k Phenotypes

e Reduced data

202k Pedigrees
58k Genotypes
35k Phenotypes

2013 2014

2013 2014

[
»

NNNNNNNN

- College of Agricultural &
Environmental Sciences

GEBV and accuracy
2k young animals born in 2014

IP and accuracy
2k young animals born in 2014



GEBV

GEBV and IP
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GEBV
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Need to account for blending and tuning e

5) Obtain prediction error covariance of SNPS (Gualdron-Duarte et al., 2014)

PEC = C** =aé

Z'G 1(GoZ — CH2¥%2)G™

2 2
2.Pq >pq | | > Tuning (vitezica et al., 2011)
6 =1—-FST/2
> Blending

6) Backsolve GEBV to SNP effects (a): a = ad

7Z'G 14
22pq G
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Limitations and next step
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1) Factorize and Invert LHS of ssGBLUP with YAMS (masuda et al., 2014) A

e Limitation (same as REML)
* Cannot be used for large datasets and large numbers of genotyped animals
* Need to be used in a subset of animals

* Next step
* Take advantage of the dimensionality of G (pocrnic et al,, 2016)
* Use information on core animals to obtain LHS! and PEC



Final Considerations

* Accuracy of indirect predictions can be computed based on ssGBLUP
e PEC for GEBV can be converted to PEC for SNP

e Correlations (accuracy IP, accuracy GEBV) > 0.99

 Computations are limited by the amount of data

* Enable computations of accuracy of IP for large-scale evaluations



Acknowledgements

ey ANGUS

THE BUSINESS BREED

AMERICAN ANGUS ASSOCIATION
3201 Frederick Avenue * St. Joseph, MO 64506 + (816) 383-5100 « Fax (816) 233-9703 * E-mail: angus @angus.org

‘Wl
UL aNIFA

USDA &2

UUUUUUUUUUUU

E wronmen lS

"'
UNIVERSITY OF

GEORGIA



