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Genomic Selection in
Crossbreeding Programs

Jack Dekkers

Current Pyramid Selection Programs

Limitations: - limited selection for performance in the field
- no selection for traits not recorded in nucleus - disease
- no selection for heterosis
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Selection for Performance in Field
‘Traditional’ Breeding Solution:
Collect phenotypes on relatives in field
- Combined Crossbred-Purebred Selection
9 ﬂAGfield
> TAF

Bijma & van Arendonk, ‘9§

Requirements / limitations:
- Costly logistics - Pedigree-based
phenotyping in field
- Higher rates of inbreeding
- family data vs. own phenotype

Production herds

Selection for Performance in Field
Possible Genomic Selection Solution:

Estimate marker
effects on crosshred
performance in field
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GS training on Crossbred data

1. Genotype parents and train on crossbred progeny
—requires pedigree

performance

2. Genotype crossbreds and train on own phenotype
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GS training on Crossbred data

1. Genotype parents and train on crosshred progeny
—requires pedigree
2. Genotype crossbreds and train on own phenotype
—does not require pedigree
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Need to estimate breed-specific SNP effects?

Marker-QTL LD
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Noelia Ibanez-Escriche, Rohan Fernando, Ali Toosi, Jack Dekkers|
GSE 2009 Additive QTL model
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Genomic selection of purebred animals for
crossbred performance in the presence of
dominant gene action
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Abstract
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° X{; or X;? € {0,1} is the copy number of a given allele at
SNP j of breed origin A or breed origin B

o a or a¥ is the breed-specific substitution effect for the

allele of breed origin A or B

o The SNP allele effects have breed-specific variance ag

2 .
o g, and breed-specific 7 parameter .4 and m,n

4 and

18

Dominance N

Yi = +Z(Xi]a, + Wijd;) + e;

o Wi; € {0,1} is the indicator for heterozygous genotype

e a; is the additive effect and d; the dominance effect

with probability mg

o dj|pa, 03 =
ilia: 7a ~ N(pq, 03) with probability 1 — my
o pglal ~ N(n,03/¢), where n = W and ¢ measures

the strength of the prior belief in terms of a'g

19

Scenario Gene Action hBS h?\rs Heterosis
1 Overdominance 0.5 033 31%
2 Overdominance 0.5 0.4 9.1%
3 Incomplete Dominance 0.5 035 84%
4 Additive 0.5 0.5 0

o Other parameters, such as LD, allele frequencies, QTL
positions, ete, were kept constant across scenarios

@ Training was carried out only once
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