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Abstract — This study was conducted to investigate
the effect of three SNP markers (FASN, CAST and
MC4R) on carcass characteristics and fatty acid
composition of Duroc breeding stocks in Korea.
Carcasses from Duroc with FASN AA genotype
showed higher backfat thickness, stearic acid, oleic
acid and poly-unsaturated fatty acid than FASN CC
genotype. While the carcasses of pigs with CAST AA
genotype showed thicker backfat, and lower
palmitoleic acid and oleic acid content, they had
higher stearic acid content than those from the
CAST GG genotype. The MC4R AA genotypes were
involved in increasing backfat thickness, carcass
weight, SFA (saturated fatty acid) content, and
decreasing USFA (unsaturated fatty acid) content in
Duroc meat. As a result, it is determined that genetic
information about carcass traits and fatty acids
from domestic Duroc lines will be helpful to improve
the pork quality effectively.
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l. INTRODUCTION

Humans have domesticated pigs as a source of
food for protein intake for about 9,000 years. Also,
since then the pigs have been a valued source of
food. Also, worldwide, there are 30-40
domesticated pig species today [1]. The quality of
farmed pigs has been improved using both
traditional statistical methods and molecular
genetic methods to meet consumer demands.
Recently, dramatic genetic progress has been
achieved because SNP (Single nucleotide
polymorphism) markers on pig phenotype
information have been revealed [2].

In Korea, three way crossbred pigs (LY D,
Landrace < Yorkshire dam >< Duroc sire) are
mainly used for commercial pigs. The Duroc breed
in which has both excellent growth rate and much

intramuscular fat is used as a terminal sire when
fattening pigs are produced [3].

Therefore, the objective of this study is to
investigate the effect of SNP markers related to
pork quality on carcass characteristics and fatty
acid composition of Duroc breeding stocks in
Korea.

Il. MATERIALS AND METHODS

A total of 200 purebred Duroc gilts were raised by
Korean Feeding Standard for Swine (KFSS), and
reached market weight  (110kg)  were
conventionally slaughtered and then chilled
overnight. At 24 h postmortem, carcass traits
including backfat thickness and carcass weight
were measured by the people from the Animal
Products Grading Services. Then, the Longissimus
dorsi (LD) muscle from the left side of carcass
between 5th and 13th rib was removed for fatty
acid composition and genomic DNA analyses at
Chungbuk National University.

Il RESULTS AND DISCUSSION

Table 1 shows phenotypic records of carcass trait
and fatty acid composition in Duroc population.
The effect of three SNP genotypes with the carcass
traits of Duroc breeding stock populations are
presented in Table 2. The MC4R gene was
associated with the carcass weight and backfat
thickness. The carcass from pigs with AA
genotype had heavier carcass weight and thicker
backfat than those carrying AG and GG genotypes.
On the other hand, the A allele of the FASN gene
significantly increased backfat thickness. The AA
genotype of the CAST gene also significantly
increased the backfat thickness. Kim et al. [4]
reported that the MC4R NN genotypes of Duroc
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breed increased daily gain, feed conversion,
backfat thickness and meat yield. Similar results
were observed in another study using an ltalian
Duroc breed [5].

Table 1. Phenotypic records of carcass trait and fatty
acid composition in Duroc population

Traits Mean Std'l) Min. Med. Max.
Dev.
Carcass
eight 87.80 8.47 70.00 87.00 116.00
c (K0)
arcass traits
Backfat
thickness 22.54 4.84 8.00 23.00 34.00
(mm)

lower content of mono-unsaturated fatty acids than
the AG and GG genotypes. The MC4R gene was
significantly associated palmitic acid (C16:0),
oleic acid (C18:1n7), linolenic acid (C18:3n6),
arachidonic acid (C20:4n6), total saturated fatty
acid, and total unsaturated fatty acid contents of
LD muscle. Our results agreed with those of Ovilo
et al. [6] who reported that the pigs with MC4R
AA genotype showed higher saturated fatty acids
and lower unsaturated fatty acids content than the
GG genotype pigs.

Table 2. Effect of three SNP genotypes on carcass
characteristics in Duroc breeding stock population

Ci14:0 145 012 106 145 187
C16:0 2530 0.97 2311 2535 28.29
C16:1n7 2.86 0.48 2.00 284 454
C18:0 1472 138 11.28 1470 19.20
C18:1n9 41.62 2.08 36.14 4144 4831
C18:1n7 279 0.47 176 2.78 3.83
C18:2n6 9.50 2.33 478 9.28 17.07

Fattyacid |C18:3n6 0.05 0.01 0.2 0.05 0.09
f;g‘pos'“on C18:3n3 042 012 018 041 086

C20:1n9 0.85 0.09 065 085 1.19
C20:4n6 0.44 024 016 038 171
SFA 4147 2.04 3644 4132 4743
USFA 5853 2.04 5257 58.68 63.56
Mono-

USEA 48.12 2.74 4122 4801 5752
Poly-
USFA 1041 240 524 10.14 18.17

-log10

Traits Marker P-

valuelA"ele for DD?  for Dd?

Minor Average Average Average

for dd?

Carcass FASN  0.06  C  85.169.7388.90+9.5087.42+7.02
weight CAST 177 A 90.13+6.5188.48+9.2186.23+7.96
kO McarR 435 G 79.50+0.4884.97+7.7789.46+8.28
Backfat FASN 7.14 C 18.68+4.7021.3525.1724.22+3.72
t(mﬁf)”eSSCAST 369 A 2519+3.8122.72+4.4521.3625.10

MC4R 432 G 17.00£3.8721.07+5.0723.44+4.52

1) Standard deviation

The associations of three SNP genotypes with
fatty acid composition of Duroc breeding stock
population are reported in Table 3. All FASN,
CAST and MC4R genes showed significant effects
on the fatty acid composition of LD muscle of
Duroc population. The FASN and CAST genes had
significant effects in increasing or decreasing
palmitoleic acid (C16:1n7), stearic acid (C18:0)
and oleic acid (C18:1n9) content of meat.
Furthermore, the meats from pigs that carry AA
genotype of the FASN gene showed significantly
lower arachidonic acid (C20:4n6), but higher
linoleic acid (C18:2n6), linolenic acid (C18:3n3),
and poly-unsaturated fatty acid content than CC
genotype. The meats from pigs that carry AA
genotype of the CAST gene showed significantly

1 Significant when -log10 P-values are > 2.50
2Minor allele= "D", Major allele= "d"

Table 3. Effect of three SNP genotypes on fatty acid
composition of the Longissimus dorsi muscle in Duroc
breeding stock population

Traits Marke Iog_lo Mino Average Average Average
for DD? for Dd? for dd?
value Allele
1
FASN 0.43 C 1.47+0.091.46+0.131.44+0.11
C14:.0 CAST 0.17 A 1.46+0.101.44+0.121.46+0.12
MC4R 0.61 G 1.53+0.091.45+0.111.44+0.12
FASN 054 C E2}5.2710.8 E2}5.4310.9 25.20450.9
C16:0 CAST 069 A 25.4710.8 35.3211.0 ;5.21450.8
MCAR 410 G 24.9110.4 (2)4.8310.8 ?5.46t0.9
FASN 464 C 3.15+0.392.97+0.482.73+0.43
(7316:1” CAST 291 A 2.65:0.482.830.46 2.97+0.45
MC4R 227 G 3.22+0.27 2.97+0.48 2.80+0.46
FASN 464 C ~%3.8811.31114.7311.5 é4.86tl.1
C18:0 CAST 291 A E135.0311.5 %4.8411.3 é4.4711.2
MCAR 227 G 6133.3911.3 }14.3711.2 é4.8811.3
FASN 6.15 C 40.90+1.742.21+2.142.96+1.8
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7 1 1
9c18:1n CAST 345 A 1210.4711.6 31.5712.1 4212.1012.0
VCIR Lod G 32.1310.34212.0212.221.4612.0
FASN 618 C 2.63%0.452.90+0.44 3132043
?18:1” CAST 328 A 2.56+0.482.76+0.452.90+0.44
MCAR 649 G 3.47+0.292.98+0.46 2.68+0.42
FASN 749 C 827+155856+1.77 10'47’-'2'4
518:2” CAST 236 A 30.5911.7 9.50+2.399.09+2.31
MC4R 015 G 9.07+1.199.51+2.559.5742.29
FASN 024 C 0.05%0.010.05+0.01 0.05:0.01
518:3” CAST 054 A 0.05:0.000.05+0.010.05+0.01
MC4R 258 G 0.06+0.010.05£0.010.05+0.01
FASN 537 C 0.37%0.100.3820.100.4620.10
;318:3” CAST 246 A 0.470.080.43+0.100.40+0.12
MC4R 103 G 0.3040.050.42+0.130.43+0.10
FASN 050 C 0.87%0.090.86£0.100.85:0.08
520:1” CAST 1.09 A 0.87+0.070.86£0.09 0.84+0.09
MCAR 013 G 0.82+0.050.85+0.090.85+0.09
FASN 2.64 C 0572042 0.46+0.220.3920.18
6CZ°:4” CAST 228 A 0.38£0220.40+0.180.5040.27
MCAR 1084 G 1.08+0.450.54+0.220.37+0.17
FASN 051 G ;10.6311.921.6212.2;11.5111.8
SEA CAST 136 A ;11.9612.021.6112.031.1411.9
VCIR 401 G 39.8311.4 4710.6611.6 21.7912.0
FASN 051 G 29.3&1.9 28.3812.2 28.4911.8
USFA CAST 136 A ?8.0412.0 28.3912.0 38.8611.9
VCIR 40l G 30.1711.4 39.3411.6 28.2112.0
AN 717 o 20.11i2.328.9312.7;17.1112.3
Mono- 46.55+2.3 48.012.7 48.82+2.5
MO CAST 387 A | : 2
VCIR 205 @ 49650.448.82:2.947.79526
9 6 3
FASN 692 C 9.27+1.729.45+1.84 31'381'2'4
Poly- 11.49+1.7 10.38+2.4 10.03+2.4
PO CAST 207 A ; :
VCIR 008 G 80.5211.6 ‘110.52i2.6 10.4212.3

! Significant when -log10 P-values are > 2.50
2Minor allele= "D", Major allele= "d"

V.

CONCLUSION

All three SNP marker (FASN, CAST and MC4R) genes
were significantly associated with the carcass traits and
fatty acids of Duroc population. FASN gene AA
genotype increased backfat thickness, stearic acid, oleic
acid and poly-unsaturated fatty acid content, while
CAST AA genotype increased backfat thickness,
lowered palmitoleic acid and oleic acid, and increased
stearic acid content in pork. MC4R AA genotype
increased backfat thickness, carcass weight, SFA, and
decreased USFA. Therefore, it is determined that
genetic information about carcass traits and fatty acids
from domestic Duroc lines will be helpful to improve
the pork quality effectively.
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