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Association of the Melanocortin-4 Receptor (MC4R) with
economic traits in pigs
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ABSTRACT: Melanocortin-4 Receptor (MC4R) gene has been found to be associated with feed intake regulation
and growth performance. The mutation of MC4R gene affected backfat thickness, average daily gain and feed intake.
In this study, the association of MC4R genotypes with economic traits of DLD’s breeding pigs was studied. Blood
samples were taken from 956 pigs of Duroc, LargeWhite, Landrace, Pietrain, Pakchong 2, Pakchong 3, Pakchong 4,
Pakchong 5 and Chiangmai 1 and DNA was isolated. The isolated DNA was amplified for MC4R targeted sequence.
The amplicons were digested with Tagl restriction enzyme for genotyping. Genotypic data were compared between
different breeds for MC4R allelic frequencies. Genotypic frequencies were analyzed with Hardy-Weinberg equilibrium
assumption. The association of MC4R genotype with economic traits obtained from performance test data was
analyzed using General Linear Model (GLM); average daily gain (ADG), feed conversion ratio (FCR), feed intake
(FI), backfat thickness (BF), loin eye area (LEA) and age at 90 kilogram body weight (Age90). Linkage disequilibrium
analysis revealed that the genotype were not significant different in most of breed, however, the Duroc breed was
significantly different (P<0.05). The MC4R genotypes were not associated with ADG, BF, LEA, FI and Age90 except
for FCR. The effect of MC4R genotypes on economic traits was dependent on breed.
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Table 1 Genotypic and allelic frequencies of MC4R gene polymorphism. HWE: Hardy-Weinberg equilibrium.

MC4R genotype MCA4R allele
Breeds n HWE p-value
AA AG GG A G
Duroc 208 25 69 114 0.29 0.71 0.025*
Landrace 77 5 24 48 0.22 0.78 0.711
LargeWhite 46 29 14 3 0.78 0.22 0.774
Pietrain 98 5 47 46 0.29 0.71 0.273
Pakchong 2 129 17 62 50 0.37 0.63 0.949
Pakchong 3 49 23 24 2 0.71 0.29 0.375
Pakchong 4 28 12 14 2 0.68 0.32 0.741
Pakchong 5 247 59 140 48 0.52 0.48 0.102
ChiangMai 1 74 7 32 35 0.31 0.69 0.997
Total 956 182 426 348 0.41 0.59 0.043

* Predicts genotype frequencies significant difference from observed genotype frequencies (P<0.05).

Table 2 Least square means (LSM) of economic traits by MC4R genotypes of all breeds (n=956).

Traits Genotype  Breed x Genotype MC4R (X) SEM
p-value p-value AA AG GG

ADG (gram/day) 0.2903 0.0008** 839.55 827.22 818.75 3.44
FCR 0.0370* 0.0078** 2.33 2.40 2.36 0.01
BF (mm.) 0.8168 0.0319* 0.87 0.88 0.87 0.01
LEA (mm?) 0.5646 0.2393 37.35 37.66 37.72 0.09
Fl (kg) 0.3954 0.0428* 129.88 131.82 130.19 0.79
Age at 90 0.8566 0.0001** 162.07 162.24 163.10 0.53
kg.(day)

* Significant difference (P<0.05)
** Highly significant difference (P<0.01)



Table 3 Least square means (LSM) of economic traits by MC4R genotypes of individual breeds.
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Trait Breed No. of Pig Genatype SEM
AA AG GG

DR 208 839.03 845.61 831.44 7.36

LR 77 858.62 880.86 863.01 10.72

LW 46 873.68 849.87 761.21 12.25

PT 98 850.40* 779.74* 756.51* 8.55

ADG pPC2 129 801.34 813.77 782.50 9.89

PC3 49 768.09 765.79 738.64 13.57

PC4 28 719.04 812.62 856.61 25.93

PC5 247 867.07 842.36 836.79 6.70

Ccwm1 74 843.68 815.78 838.91 9.85

DR 208 35.43 35.70 35.78 0.16

LR 7 34.77 35.39 34.87 0.24

LW 46 35.76 36.45 35.09 0.29

PT 98 40.63 40.24 40.32 0.23

LEA pPC2 129 37.52 38.85 38.43 4.29

PC3 49 40.36* 38.42* 41.27* 0.41

PC4 28 38.70 40.37 41.56 0.44

PC5 247 36.77 36.93 36.70 0.19

Ccwm1 74 35.93 37.45 37.54 0.25

DR 208 163.53* 160.06* 162.02* 0.95

LR 77 155.97 151.7 156.13 1.44

LW 46 151.80 150.85 157.28 1.58

PT 98 131.37* 164.38* 166.86* 1.37

Aged0 PC2 129 169.67 169.56 171.80 1.37

PC3 49 171.76 167.00 182.22 2.42

PC4 28 199.79 183.70 188.31 5.05

PC5 247 161.06* 165.72* 165.50* 0.88

CM1 74 157.78 160.20 154.76 1.17

* Significantly different of economic traits in each breed (by row), P<0.05
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