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SNPs and advantages of genomics Q

= SNP (Single nucleotide polymorphism)
= Medium density (70K) and high density (670K) SNP arrays are commercially available in horse breeding

= Genotype data permits to do genomic selection, GWAS, parentage analysis, genetic diversity
studies, etc...

THEMORE THE MERRIER!
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Genotype imputation

= Genotype imputation:

» Increases the density of available genotypes within a
population

= Showed great results in livestock species from medium (MD) to
high (HD) density genotypes

= Can be performed on closely related breeds

Process of inferring unobserved genotypes in a sample
of individuals using a reference panel
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Genotype data
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Methods

= Quality control steps (using Plink):
= SNP positions updated from EquCab 2.0 to EquCab 3.0
» Merge 4 datasets (248 horses genotyped in 2017, 192 in 2019, 192 in 2022 and 191 in 2023)
= Keep only autosomes
= Remove individuals with call-rate < 0.95, outlying heterozygosity = mean heterozygosity + 3 sd and duplicated individuals
= Check population substructure via PCA
= Remove SNPs with call-rate < 0.95

= 55509 SNPs in common between Affymetrix Axiom Equine 670K and GGP Equine 70K arrays

= Cross-validation scheme: HD dataset divided into a reference panel (75% of the dataset) and a validation set (25% of the dataset) (X5)

n before QC | n after QC

823 801

= |mputation accuracy checked for each validating set using R m 670 806 513 223
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= Haplotype phasing and genotype imputation using Beagle




Cross-validation scheme

G T T ©
Whole dataset: 1 ! -
801 HD genotypes e —— . :
A @ G A G\ c A G A T SNPs masked

Random division of the dataset into a training X 5
(75%) and a validation population (25%)

A G G G T C A
Training dataset: c T 6 A . A G T c ¢ | Validation dataset:
A G T G A G T A A T A G T G A G T A A T

A G G A G A A T A G G A A A T
True genotypes Imputed
. . C T G A A G T A G C C T T A A G T A G C
of the validation genotypes of the
dataset A G T G A G T A A T A G T G A G A A A T Valldatlon dataset

Test of imputation accuracy




Genotype imputation accuracy per individual Q
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Genotype imputation accuracy per SNP Q
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Genotype imputation accuracy per SNP
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Genotype imputation accuracy per SNP
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Conclusion

= Genotype imputation from MD to HD genotypes showed high accuracies:
= Per individual: 0.94 on average
= Per SNP: 0.95 on average

= Lowest accuracy for ECA31, highest for ECA5, ECA14, ECA15

= This panel can be used as a reference panel for genotype
imputation from MD to HD

Next steps:

= Use routinely this genotype imputation from MD to HD in Belgian Warmblood horses

= Develop genotype imputation for other Belgian horse populations
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