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Investigation of Porcine Melanocortin4 Receptor (MC4R) POlymOl’phlSm on Economlc Traits. Kwan—Suk
Klm, Hee Young Shin, ]oong Jae Lee, Sung-Kwang Hong', Bong-Hwan Choi’, Tae-Hun Kim®, Hak-Kyo
Lee’ and Byung—Wook Cho'. Department of Animal Science, Chungbuk National University, Cheong]u

361-763, Korea,

'Performance Testing Station, Korea Swine Association, Seoul 467-811, Korea,

Ammul

Genomics and Bioinformatics Division, National Livestock Research Institute, Suwon 441-706, Korea, *Genetic
Information Research Center, Hankyung University, Ansung 456-749, Korea. *Department of Animal Science,
Miryang National University, Miryang 627-702, Korea — The Melanocortin-4 receptor gene (MC4R)
regulates the energy balance and the genetic basis of obesity. A polymorphism in the porcine
melanocortin-4 receptor has previously shown to be associated with growth, fat deposition and feed
intake. In this study, the polymorphism of the gene was studied in several pig breeds of Duroc,
Landrace, Berkshire, and Yorkshire. The results showed that the frequencies of MC4R genotype varied
among those breeds. Association analyses were also performed between the MC4R polymorphism and
average daily gain, feed conversion ratio, backfat thickness and lean percentage phenotypes. The
results strongly support that the MC4R polymorphism can be used DNA marker selection indicator
for economically important traits for pig breeding program in Korea.
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Table 1. Summary of overall means and standard deviations on performance traits

Breed Daily Gain (g) Feed Conversion (%) Backfat (cm) Meat Percentage (%)
Duroc (n=618) 1117.08+88.46 2.25£0.15 1.31£0.17 57.19+2.63
Landrace (n=127) 1021.17+94.67 2.33£0.14 1.42+0.23 56.53+3.31
Berkshire (n=66) 1027.45+93.42 2.3240.13 1.2620.16 57.38+2.21
Yorkshire (n=192) 1045.46+98.81 2.30+0.15 1.370.24 56.85+3.12
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Fig. 1. PCR-RFLP patterns of porcine MC4R gene digested
with Tag ] restriction enzyme.
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Table 2. MC4R genotypic and allelic frequencies in four commercial pig breeds

Genotypic Frequency

Allelic Frequency

Breed Number of pigs
DD DN NN D N
Duroc 618 0.05 0.46 0.49 0.28 0.72
Berkshire 66 0.56 0.39 0.05 0.76 0.24
Landrace 127 0.46 0.44 0.1 0.68 032
Yorkshire 192 0.04 0.42 0.54 0.25 0.75
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Table 3. Least squares means and standard errors for the performance traits by MC4R genotypes in four breeds combined data

(n=1003)

MC4R genotype Daily Gain (g)

Feed Conversion (%)

Backfat (cm) Meat Percentage (%)

DD 1024.717.29 3215+0.0127 *1.32:0.02 257 53+0.25
DN 1035.08:4.81 ) 3237+0.0084 #1.35+0.01 b956.84£0.16
NN *1043.98+5.54 °2.2901:0.0097 71402001 *%56.23+0.19

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

Table 4. Least squares means and standard errors for the performance traits by MC4R genotypes in the Duroc breed data (n=618)

MC4R genotype Daily Gain (g)

Feed Conversion (%)

Backfat (cm) Meat Percentage (%)

DD *1014.86+18.74 °2.3638+0.0320 “1.31+0.04 U57.32+0.57

DN 1064.20+11.03 b 305400188 *1.36x0.02 b56.64+0.33

NN *1067.46+11.32 b 2786+0.0193 *1.41£0.02 °455.99:+0,34
**Values with different superscripts within column are significantly different, P<0.05.
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