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ABSTRACT

The melanocortin-4 receptor (MC4R) is virtually expressed in

all brain regions and plays an important

role in energy homeostasis in mammals. MC4R has been intensively studied as a trait gene controlling
economically important traits, such as growth and feed conversion, etc. Six hundreds and sixty Duroc pigs
were genotyped for the MC4R locus and analyzed their relationships with breeding values for average daily
gain (ADG), backfat thickness (BF), days to 90 kg (D90) and feed conversion (FC). The estimated genotype
frequencies for the all Duroc pigs were: 30.8%, 45.2%, 24.1% for AA, AB and BB genotypes, respectively.
The mutant A allele was significantly associated with ADG, D90 and BF whereas no significant
relationship was found with FC. The change of gene frequencies by generation was shown in both selected
and culled groups. These results indicate that the MC4R polymorphism could be integrated in the present
selection program to realize a marker-assisted selection for the growth traits of the Duroc population.
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Table 1. Simple statistics of the analyzed traits by sex in Duroc pigs

Sex No Traits No Mean Std. Min. Max.
Female 1183  ADG (g) 1183 865.6 90.4 616 1,379.0
BF (cm) 1181 1.24 0.16 0.75 2.12
D90 (day) 1183 145.0 8.4 116.6 160.0
FC (kg) 53 212 0.3 157 3.08
Male 1290  ADG (g) 1289 927.4 112.6 582.0 1,267.0
BF (cm) 1286 1.21 0.15 0.74 1.92
D90 (day) 1289 140.5 9.7 114.1 160.0
FC (kg) 582 2.35 0.35 1.51 3.45
Pooled 2473  ADG (g) 2472 897.8 107.1 582.0 1,379.0
BF (cm) 2467 1.22 0.16 0.74 2.12
D90 (day) 2472 142.6 9.4 114.1 160.0
FC (kg) 635 2.33 0.35 1.51 3.45

ADG: average daily gain, BF: backfat thickness, D90: days to 90kg, FC: feed conversion ratio

Table 2. Heritability(SE ; diagonal) of the traits and genetic correlation(above diagonal)
between the traits estimated from multiple traits animal model

Traits ADG D90 FC

ADG 0.36 (0.12) 0.14 -0.26 - 052

BF 0.35 (0.006) 0.12 -0.29

D90 0.41 (0.13) 0.24

FC 0.39 (0.05)

Abbreviate is the same in Table 1.
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Table 3. Simple statistics and changes of the MC4R polymorphism by
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generation after

selection using only the estimated breeding values in Duroc pigs.

Heterozy Allelic  Test for HWE Genotype freq. Gene freq.
Gen. No. PIC . . 2 2

gosity  diversity X Pr>x AA AB BB A B
Total 660 0.3739 0.4515 0.4978 5701 0.017 0.308 0452 0.241 0.533 0.467
4 gen. 9 03746 0.4792 04991 0.154 0.695 0240 0.479 0.281 0.479 0.521
5 gen. 564 0.3732 0.4468 0494 5625 0.018 0.319 0447 0.234 0.543 0.457
5 gen.(selected) 143 0.3696 0.4336 0.4892 1.850 0.174 0.357 0.434 0210 0573 0.427
5 gen.(culled) 421 0.3740 0.4513 04979 3.693 0.055 0.306 0.451 0.242 0532 0.468
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Table 4. The effects of MC4R genotypes with the estimated breeding values for the traits

analyzed
. MC4R genotype(head
Traits AR (202) A?B (gtgg)( ) BB (156) Model SS3
ADG (g) 70.64* +34.30 63.43" +39.41 52.19° +40.71 0.0001
BF (cm) -0.026" + 0.055  -0.042° + 0.056  -0.042° + 0.059 0.0037
D90 (day) -8.13" + 349 -7.74* + 389 -6.44" + 388 0.0001
FC (kg) -0.027"%+ 0.082  -0.028"+ 0098  -0.012"°+ 0.111 0.2145

® Values with different superscripts within row are significantly different, P<0.05

NS non-significant

Abbreviate is the same in Table 1.
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