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Mate allocation

Mate allocation has been used in animal breeding
schemes mainly to:

e Control inbreeding

* Increase connection among herds

* Preserve genetic diversity

* exploit dominance

We can exploit dominance by selecting specific matings

(specific combining ability) that maximize the total
genetic merit of future progeny.

(DeStefano and Hoeschele, 1992; Hayes and Miller, 2000).
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Pig breeding scheme

* Traditional pig breeding scheme: three-way cross

Sire line & Dam L1 §

an el —

Q Dam L2
Mate allocation

"“‘H | « within-breed

Mate allocation
across-breed

R‘ ‘( .R' ‘:‘
i W
o
Terminal

* Pig breeding schemes could take benefits from mate
allocation strategies across and within-breed.

 Dominance variation in pigs, expressed as percentage of
phenotypic variance, varies from 2% to 10% on pedigree-
based estimations (Culbertson et al., 1998).
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Objective

Evaluate the efficiency of mate allocation
strategies in a pig population:

* Can we have the same additive genetic gain
with higher total genetic value in the
offspring?
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Materials and methods
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Phenotypes and genotypes

e Age at 100 kg (AGE),
* Backfat depth (BD) and
* Average piglet weight at birth within litter (APWL).

Trait | Boars | Sows | Genotyped animals | Number of records | _Mean (sD) _
789 2179 2968 2968 149.03 (9.36)
m 1007 2675 3682 3682 11.20 (1.68)
: 1226 1226 3297 1321.73 (213)

From a sample of a French Landrace pig population.

All animals with records had genotype.
39,353 SNPs retained after quality control
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Estimation of variance components: 67 o}

* G Model: only additive genetic effects

* GD Model: both additive and dominance genetic effects and
inbreeding depression.

EM-REML with remlf90 software (Misztal et al. 2012).

¥

Estimation of additive and dominant SNP effects: a and d

 BLUP-SNP model including additive, dominant and inbreeding
depression effects, assuming variance component known.

Using GS3 software (Legarra et al. 2014).
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Prediction of expected progeny values

gij and u;; of the offspring of the i-th Q_{g_‘, % lﬂ
boar and j-th sow were computed for |th boar j-th sow
each potential mating using estimated Prﬁfﬁgeecﬁ'yve

SNP effects as: —— &ﬁl

Prediction of the total genetic values (g;;) of the mating

— z[Pijk(AA)ak + Pijk(Aa)ak + Pijk(aa)(_ak)]
k

Prediction of the breeding values (u;;) of the progeny

= Z[Pi jk (AA) (2 — 2pi) @k + Py (Aa) (1 — 2py) @y +Piji (aa) (—2px ) |
k

ax = ag+ di(qx — pi) Toro and Varona (2010)
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Allocation of matings

e.g. AGE
Topgggy 40 males 2,179 females

)/ & ”
i-th boar l j-th sow
Prospective

progeny
. possible matings

mateji— gy lﬁ: 87,180

Gij » Uij

Mate allocation strategies
Selection + mate allocation of
females based on u;; or g;;

600 matings=>f optim(ﬁij)

Optimization by linear programming

R package Ipsolve (Berkelaar et al., 2004) 600 mat' ngS ->foptim (gl])
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Expected genetic gain

* Expected additive genetic gain (AU)

* AU = mean(uselected_matings) - mean(uall_matingS)

* Expected total genetic superiority (AG)

* AG = mean(gselected_matings) - mean(gall_matings )

selected matings = 600

.012

EAAP Dubrovnik, Croatia 29 /08 /2018
SCIENCE & IMPACT



RESULTS
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Genetic variance components

AGE
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Expected genetic gain
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Increase in AG: 51% 17% 27%

No differences were observed in AU regardless
selection was based on g or 1i.

.015

EAAP Dubrovnik, Croatia 29 /08 /2018




Conclusions

 Genomic mate allocation, accounting for
non-additive genetic effects, is a feasible
and a promising strategy.

* |t improves the performance of future
offspring without losing additive genetic
gain in this pig dataset.
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