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ABSTRACT

The objective of this study was to find out candidate genes associated with litter size trait in pigs of inbred Large
Yorkshire and Landrace populations. 86 sows were screened for candidate genotypes along with litter size data
recordings. Association of litter size with genotypes of candidate genes were investigated to verify the usefulness of
each gene's genotypes as markers for the trait. For the lines of Large Yorkshire, PRLR3 and RBP4 genes were geno-
typed. Frequency distribution of PRLR3 with genotypes AA, AB and BB were each 0.14, 0.44 and 0.42. And the ave-
rage litter size by PRLR3 genotypes were 8.83, 10.81 and 10.70 piglets per litter, the average estimated breeding values
of which were 0.243, 0.332, 0.365, respectively for AA, AB and BB genotypes. Genotypic frequencies of RBP4 by AA,
AB and BB genotypes were 0.10, 0.44 and 0.46. The average litter size by genotypes of RBP4 were 10.40, 10.57 and
10.35 piglets per litter and their corresponding average estimated breeding values were 0.451, 0.353 and 0.261, respec-
tively for genotypes AA, AB and BB. Significance in differences among genotypes were not observed, but B allele of
RBP4 seems to be associated with litter size. In Landrace lines, frequencies of RBP4 genotypes, AA, AB and BB were
0.29, 0.55 and 0.16. And the average litter size of these genotypes were 10.50, 11.08 and 11.00 piglets per litter. The
corresponding averages of estimated breeding values of each genotypes were 0.172, 0.135 and 0.104. In Landrace lines,
allele A was more likely to be associated with litter size, even if differences among average litter size were not
significant. We conclude that genotyping of two candidate genes is a helpful tool to identify genetic potentials of litter
size in pigs.
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Fig. 1. The PCR-RFLP test for the prolactin recptor polymorphism
(PRLR3). Lane 1 has a homozygous A allele. Lane 3 has a homozy-
gous B allele. Lane 2 contain heterozygous animal.

Table 1. Primer sequence and PCR-RFLP information for genes analysis
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Size: PCR product size (bp), ¥ Enzyme: Restriction enzyme.
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Fig. 2. The PCR-RFLP test for the estrogen receptor polymorphism
(ESR). Lane 1 has a homozygous A allele. Lane 3 has a homo-
zygous B allele. Lane 2 contain heterozygous animal.
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Fig. 3. The PCR-RFLP test for the retinol binding protein 4 poly-
morphism(RBP4). Lane 1 has a homozygous A allele. Lane 3 has a
homozygous B allele. Lane 2 contain heterozygous animal.
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Table 2. Genotype frequency by candidate genes in Landrace and Large Yorkshire

No. of head Large Yorkshire Landrace
Gene
(heads) AA AB BB AA AB BB
PRLR3 86 0.1400 0.4400 0.4200 0.6842 0.3158 0.0000
ESR 86 0.6400 0.3400 0.0200 1.0000 0.0000 0.0000
RBP4 86 0.1042 0.4375 0.4583 0.2895 0.5526 0.1579
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Table 3. Means of phenotypic value and breeding value for total number born by genotype of candidate genes in Landrace and Large

Yorkshire
Total number born{TNB)
Gene Genotype Large Yorkshire Landrace
PVY BVY pv? BV?
PRLR AA 8.83+1.722° 0.243+0.1088" 10.6942.213 0.145+0.1277
AB 10.81:2.400° 0.33240.2301° 11.20+2.616 0.132+0.1881
BB 10.70+1.767° 0.3650.1280° - -
ESR AA 10.08+2.205 0.280+0.1995 10.88+2.338 0.141:0.1463
AB 11.15£2.154 0.414:0.1160 - -
BB - . N
RBP4 AA 10.4042.191 0.45110.0516" 10.5042.563 0.172+0.0771
AB 10.5742.344 0.35340.1209° 11.08+2.139 0.1350.1298
BB 10.35+2.317 0.2610.2389 11.00£2.916 0.1040.2692

Y PV : Phenotypic value, ? BV : Breeding value.
* Values with different superscripts within column are significantly different, p<0.05.
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