Effect of genotyping strategies on the
sustained genetic gain across multiple
generations of selection using ssGBLUP
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single step GBLUP (ssGBLUP)

|. Information of genotyped and not genotyped animals is used in a

joint analysis.
lI. Genotype information (should) propagates across all animals. Also

Improving the accuracy of ungenotyped candidates.

IF NOT ALL CANDIDATES ARE GOING TO BE GENOTYPE
NEEDED TO OPTIMISE GENOTYPING STRATEGY TO MAXI
BENEFIT OF GENOMIC SELECTION.

C Optimise the reference population.

C Optimise the list of genotyped candidates.



Main Aim:

To quantify the impact of
genotyping strategy* on the
sustained genetic gain across
multiple generations using
ssGBLUP.

(*genotyping of candidates)



Founder Population in LD }

(Genotype in mutationdrift equilibrium algorithm)

Initial Population | Creation of LD
N=100 10,000 gen.

Population in LD

- 500,000 loci/chr.
- Mutation rate 10e-06.
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Random Sample

C=>C=>[ Founder Populatiori

C Discrete generations.
C All individuals phenotyped.

C 900 individuals/generations.

A 300 males and 600 females.
C Parents = 1 male x 30 females.

A 10 males and 300 females.
C Litter size = 3.

A 1 male and 2 females.
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Random Sample

Founder Population

C Heritability = 0.2.
C 26 Autosomal chromosomes.
C Chip panel 1,000 SNPs/chr.
A 26,000 SNPs.
C 100 QTLs/chr.
A 2,600 QTLs.

 SNP/QTL loci and effects resampled at each replicates
(100 replicates).
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[Genetic and Genomic Evaluati%n
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Genotyping Strategies Scenarios in ssGBLU

¢ Proportion of genotyped candidates in ssGBLUP
A 10%, 20%, 30%, 40%, 50%, 70%

C Genotyping protocols based on phenotype

ARandom candidates

) Random Top
ATop candidates /m \ //\
) Al | ‘
AExtreme candidates A |_?\__ _/

Extreme

AL

C Compared relative to BLUP and GBLUP
AProportion = 0% and 100 %



Measuring ssGBLUP Performance

Criteria to measure performance:
A Genetic Gain
A Reliability

o : o (LLEAERKNER)E
Efficiency: benefit of AW W e

ssGBLUP over BLUP
: Range of ssGBLUP efficienc
as proportion of AUpper it~ GBLUP Y
benefit observed ALower fimit = BLUP

I Efficiency = 0. ssGBLUP same as BL
Wlth G BLUP. Efficiency = 1. ssGBLUP same as GB




RESULTS

Based in 100 replicates



Genetic Response with ssGBLUP
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Overall Reliability with ssGBLUP
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Efficiency

Efficiency of ssGBLUP on the Overall Reliabili
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¢ Genetic Gain
ATOP = EXTREME = RANDOM

C Overall Reliability
AEXTREME >> RANDOM > TOP

And this does not make sense because
In Discrete Generation, the expectation is that:

Extra genetic gain MUST be due to better prediction.
Therefore, you expect that the strategy of greater reliability should have greater genetic g:



Reliability

ssGBLUP Reliability
genotyped and norgenotyped candidate:
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Proportion of selected candidates
being genotyped
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TOP has greater proportion of genotyped candidates being select



CONCLUSIONS

C The benefitof ssGBLUP was similar across generations.

C The benefit of ssGBLUP increases almost linearly with proportion of the
genotyped candidates.

C Genotyping strategy protocol affects the ssGBLUP performance

AGenetic gain:
ATOP >= EXTREME >= RANDOM
AEXTREME DEPENDE ON PROPORTION GENOTYPED
AExtreme = Top with high proportion
AExtreme = random with low proportion

AReIiabiIity:
AEXTREME >> RANDOM > TOP
ANeeded to be further tested to ensure it is not an artefact

AProportion genotyped being selected:
ATOP > EXTREME> RANDOM
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iscrete generation:

A No effect on the generation interval.

Litter size 3 (1 male and 2 female)
U  Minimum number per sex and still have

A
& selection.

A Benefit of Genomic Selection on Accurady.
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