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Abstract

Growth-related traits (daily gain, back fat thickness, and carcass weight et al.,) are complex and economically important
in the swine industry. The purpose of this study was to confirm quantitative trait loci (QTL) and the associated positional
candidate genes affecting daily gain in pigs. A genome-wide association study (GWAS) was performed using the porcine
SNP 60K bead chip. The data used in the study included 1,755 purebred Yorkshire pigs. All experimental animals were
genotyped with 44,985 SNPs located throughout the pig autosomes. We identified association between a SNP markers on
chromosome 15 (24.8-25.5 Mb). Three positional candidate genes are located on SSC15, STEAP3, C15H20rf76 and TEX51.
This genes may provide in the selective breeding program after validating its effect on other populations.
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Table 1. Descriptive statistics of daily gain in a purebred Yorkshire pigs.

Effect

Fixed Covariates
DGZ)(kg) 1,642 0.660 0.053 0.491 0.854  Sex, Group, Farm, Litter ~End weight

N : Number of animal, ”DG : Daily gain

Trait NY Mean  Standard Deviaion ~ MIN MAX
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Fig. 1. Manhattan plot(P-value) and Quantile-Quantile plot of genome wide association study of daily gain. SNPs
locate their position on each chromosome against on the x-axis and the association signal on the y-axis(shown as
-log10 of the P-value). (A) Association between daily gain and 44,985 mapped SNP markers in 18 pig autosomes
using additive model. (B) Quantile-Quantile plots of SNP markers.

Table 2. GWAS results of SNP markers for daily gain in purebred Yorkshire.

Ssct SNP Location(bp)* Allele® MAF* P-value Nearest Gene
MARC0097408 24,814,161 C/T 0.165 1.15%10° STEAP3
ALGAO0108976 24,828,435 A/G 0.155 6.75%x10° C15HZorf76

15 MARC0084917 24,830,838 G/T 0.155 6.84x10° C15H2o0rf76
ASGA0084063 25,472,091 A/G 0.121 1.35%10° TEX51
ALGAO111611 25,521,629 T/C 0.128 1.67x10° TEX51

' Sus scrofa chromosome
2NCBI annotation Ver. 11.1
*minor/major allele.
“minor allele frequency.
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Fig. 2. Association results and LD presented exploiting of purebred Yorkshire data obtained from snp.plotter. SNPs
name and their position are locate on x-axis and -log10 of the P-value on y-axis. Dotted lines represent P-value
thresholds. It is purebred Yorkshire SSC15 of snp.plotter results.
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