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Association between gene polymorphisms of propanoate metabolism
pathway and meat quality as well as carcass traits in pigs

YANG Fan, WANG Qiong-Ping, HE Kan, WANG Ming-Hui, PAN Yu-Chun

School of Agriculture and Biology, Shanghai Jiaotong University, Shanghai 200240, China

Abstract: In order to gain more extensive insight into detailed genetic control mechanisms of porcine meat quality and
mine novel candidate genes, this study focused on the relationship between the genes of propanpate metabolism pathway
and porcine meat quality as well as carcass traits based on the candidate gene set approach. Thirty-seven DLY pigs were
tested in this study. A total of 36 SNPs within 7 candidate genes of propanoate metabolism pathway were genotyped and
association analysis was conducted via Least Squares method, Multivariate multiple regression model, and a model-based
multifactor dimensionality reduction method (MB-MDR). As a result, four SNPs in genes PCCB, MUT, MCEE, and ACSS1
were significantly associated with DLY pig meat quality or carcass traits (P<0.05). Results of MB-MDR analysis demon-
strated that the interactions between multiple SNPs were significantly associated with the backfat thickness, water content,
and fat content (P<0.05). ACSS2 was significantly associated with fat content; MCEE and MUT significantly influenced
backfat thickness; and PCCB was related to fat weight. Moreover, the interactions between the genes in the propanoate me-

tabolism pathway had remarkable influence in porcine meat quality and carcass traits.
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1 SNP
SNP SNP /
ACSS! S26 rs32437997 porcine 60K G/T -
ACSS1 S97 552150 predicted G/C
ACSS1 S98 5525698 predicted G/C -
ACSS1 S99 5527192 predicted A/G -
ACSS1 S100 5539395 predicted T/G
ACSS2 S102 5523180 predicted A/C
ACSS2 S103 5533445 predicted T/G
ACSS2 S104 5534934 predicted 7/C -
ACSS2 S27 rs40326114 porcine 60K G/T -
ACSS2 S28 rs40342277 porcine 60K A/G -
MUT S20 rs50804673 porcine 60K A/C
MUT S95 5516527 predicted T/G -
MUT S96 5519137 predicted T/A -
MCEE S21 rs151670852 porcine 60K T/C -
MCEE S22 rs151717304 porcine 60K C/T
MCEE S23 rs151751923 porcine 60K T/C
MCEE S24 rs151785431 porcine 60K G/T
MCEE S92 5530721 predicted G/A
MCEE S93 55205592 predicted G/A
MCEE S94 5550089 predicted A/G
SUCLA2 S110 rs19042219 porcine 60K G/A
SUCLA2 SI11 5530514 predicted C/T -
SUCLA2 S112 5555236 predicted A/G -
SUCLA2 S31 rs19061227 porcine 60K C/T -
SUCLG2 S32 rs40910673 porcine 60K T/C -
SUCLG2 S33 rs40953127 porcine 60K C/T -
SUCLG2 S71 55120077 predicted A/G
SUCLG?2 S72 ss118187 predicted C/T
SUCLG2 S73 55294352 predicted G/A -
SUCLG?2 S74 ss132110 predicted T/A
PCCB S34 rs63351041 porcine 60K A/G -
PCCB S35 rs63370346 porcine 60K G/A
PCCB S106 5521720 predicted A/G
PCCB S107 5524420 predicted T/C -
PCCB S108 5529494 predicted A/G -
PCCB S109 5533956 predicted A/G -
- SNaPshot 5 sst SNP ;rst SNP
#2 AERBREPIEEQTGEQTINER
A , 1
Acyl-CoA synthetase short-chain family member 1 ACSSI Chr.17: 32400466-32440474 ! 4
Acyl-CoA?ynthetasé short-chainzfamily member 2 ACSs2 Chr.17: 40324771-40382390 2 3
A Methylmalonyl CoA epimerase MCEE Chr.1: 151628912-151834127 4 3
A Methylmalonyl CoA mutase MUT Chr.7: 50796609-50819684 1 2
A B Propionyl-CoA carboxylase, beta polypeptide PCCB Chr.13: 63347974-63384844 2 4
A ADP-
Succinate-CoA ligase, .’ADP—foBrming, beta subunit suctaz Chr.11: 19024551-19080863 2 2
A » GDP-p SUCLG2 Chr.13: 40716893-41011484 2 4

Succinate-CoA ligase, GDP-forming, beta subunit
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Fz3 MPIERSITEE SNP Lo mIEE B KR
SNP P + ( %)
S104 ACSS2 0.035 CT 2.129+0.257° 16(43.24)
T 2.924+0.209* 21(56.76)
cC 0
S21 MCEE (cm) 0.0018 CT 1.793+£0.113* 19(51.35)
cC 1.470+0.129° 18(48.65)
T 0
S96 MUT (cm) 0.015 AT 1.688+0.313% 3(8.11)
T 1.620+0.090° 32(86.49)
AA 2.380+0.366" 2(5.41)
S34 PCCB (kg) 0.018 AG 5.217+0.285* 16(43.24)
AA 5.381+0.274° 17(45.95)
GG 3.922+0.578° 4(10.81)
(P=0.05)
x4 ETFHNIREEF MB-MDR HEE B KBS 745 R
S21 S26 S27 S28 S32 S33 S34 S73 S96 S98 S104 S107  S112
BFT**
$21 (0.0018)
S26 ns ns
S27 ns ns ns
S28 ns ns ns ns
Fw* BFT**
S32 ns ns (0.045)  (0.008) ns
WCH* WC*
S33 ns ns (0.009) (0.03) ns ns
FW#*
S34 ns ns ns ns ns ns (0.018)
S73 ns ns Fw* BET** ns ns ns ns
(0.045) (0.01)
BFT*
S96 ns ns ns ns ns ns ns ns (0.015)
S98 BET* ns ns ns BET* ns ns BET* ns ns
(0.05) (0.023) (0.016)
IMF* IMF*
IMF*
(0.046) (0.043)
S104 ns ns W ns W ns ns ns ns (05.())3
(0.035) (0.026)
S107 ns ns ns ns ns ns ns ns ns ns ns ns
BFT*
S112 BET* BET* ns ns wer we ns (0.017) BET™* ns ns ns ns
(0.047) (0.024) (0.012) (0.045) WwC* (0.006)
(0.017)
ns (P=0.05),** (P=0.01), IMF ; PC ; WC
; MC ; BFT ; FW
3 A
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