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Association between Economic Traits and Candidate Gene
Polymorphism in Korean Native Pig and Duroc
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SUMMARY

MCA4R, PRKAG3, FABP3, and ESR have reported as important candidate genes related to
some economic traits in pigs. To investigate the association between these genes and economic
traits, the analysis of restriction fragment length polymorphism (RFLP) was conducted on 147
individuals (96 Durocs and 86 Korea native pigs; KNP) using single nucleotide polymorphism
(SNP). Different genotype frequencies of 4 candidate genes were observed in Duroc and KNP.
There were significant associations between MC4R polymorphic site and average daily gain
(ADG, p<0.05) and backfat thickness (BF, p<0.05) in the Duroc, ADG (p<0.05) and days to
70 kg (»<0.05) in KNP. PRKAG3 polymorphic site were significantly related to BF (»<0.05)
in the Duroc, ADG (p<0.05) and days to 70 kg (»<0.05) in the KNP. In FABP3, association
with BF (»<0.05) in the Duroc, ADG (p<0.05) and days to 70 kg (»<0.05) in the KNP were
found. ESR polymorphic site was not significantly associated to any other traits.
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Table 1. Primer sequence and PCR-RFLP information for 4 candidate genes analysis

Gene Primer sequenc (5'—3") Temp' Size* Enzyme’
F : TACCCTGACCATCTTGATTG
MC4R R : ATAGCAACAGATGATCTCTTT 62 220 bp Tagl
F : GGAGCAAATGTGCAGACAAG
PRKA 59 240 b BsaHI
a3 R : CCCACGAAGCTCTGCTTCT P sa
F : GGACCCAAGATGCCTACGCCG
FABP 57 700 b Hi
ABP3 R : CTGCATCTTTGACCAAGAG p infl
: TTTTACAGTGACTTTTACAGAG
ESR F : CCTGTTTTTACAGTGAC G 55 120 bp ool
R : CACTTCGAGGGTCAGTCCAATTA

' Temp: annealing temperature,

¥ Size: PCR product size (bp),

* . .
Enzyme: restriction enzyme.
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Table 2. Candidate gene genotype frequencies in Duroc and KNP

Duroc KNP
Gene
AA AB BB AA AB BB
MC4R 0.2396 0.4792 0.2813 0.0192 0.5000 0.4808
PRKAG3 0.0521 0.3125 0.6354 0.2941 0.5294 0.1765
FABP3 0.1290 0.3978 0.4731 0.5882 0.3725 0.0392
ESR 1.0000 - - 0.1346 0.5192 0.3462

KNP : Korea native pig.

MCA4R genotype: AA-220 bp, AB-220+150+70 bp, BB-150+70 bp, PRKAG3 genotype: AA-80+160 bp,
AB-10+20+80+130+160 bp, BB-10+20+80+130 bp, FABP genotype: AA-350+180+130 bp, AB-350+220+
180+130 bp, BB-350+220+130 bp., ESR genotype: AA-120 bp, AB-120+65+55 bp, BB-65+55 bp.
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o2 Ye, ol2F el AR R
Aoz AZHAT A HA Fo| E4FEH
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Table 3. Least squares means and standard errors for the performance traits by 4 candidate gene genotype

in the Duroc breed

Traits
Gene Genotype " "
ADG BF Days to 90kg
AA 0.950+0.014* 1.288+0.038° 133.7£1.631
MC4R AB 0.934+0.010% 1.164+0.029° 135.4+1.219
BB 0.912+0.014° 1.152£0.037° 137.0+1.583
AA 0.893+0.029 1.024+0.078° 139.5+3.191
PRKAG3 AB 0.924+0.013 1.158+0.037% 137.8+1.496
BB 0.939+0.009 1.218+0.026° 134.1+1.073
AA 0.314+0.019 1.339+0.052° 137.342.212
FABP3 AB 0.945+0.123 1.207+0.032° 133.9+1.373
BB 0.920+0.011 1.146+0.029° 136.5+1.220

' ADG : average daily gain, *BF : backfat thickness.

™ Values with different superscripts within column are significantly different, p<0.05.
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Table 4. Least squares means and standard errors for the performance traits by 4 candidate gene genotype

in the KNP
Traits
Gene Genotype ; :

ADG BF Days to 70 kg

AA 0.579+0.056" 2.330+0.312 160.9£11.851°

MC4R AB 0.5100.011° 2.161+0.063 173.3+ 3.627°
BB 0.449+0.012° 2.173+0.070 187.2+ 4.015°

AA 0.451+0.014° 2.044+0.078 189.8+ 4.437°
PRKAG3 AB 0.487+0.012° 2.230+0.065 176.4+ 3.709%
BB 0.545+0.020° 2.230+0.105 165.5+ 5.983°

AA 0.490+0.012° 2.133+0.058 178.2+ 3.680°

FABP3 AB 0.481+0.016™ 2.218+0.078 180.5+ 4.973°
BB 0.393+0.458° 2.444+0.219 191.3+13.869"

AA 0.458+0.024 2.107+0.119 183.9+ 7.127

ESR AB 0.505+0.012 2.135+0.062 173.5+ 3.694
BB 0.459+0.016 2.252+0.078 187.6+ 4.683

¥

ADG : average daily gain, ¥ BF : backfat thickness, KNP : Korea native pig.

® Values with different superscripts within column are significantly different, p<0.05.
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