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Abstract : The acyl-CoA dehydrogenase, C-2 to C-3 short chain (ACADS) gene is known to be related with fat metabolism,
especially coverts the fat to the energy sources in cattle. In human, the mutations in this gene cause SCAD deficiency,
which is one of the fatty acid metabolism disorders. The ACADS gene is located on bovine chromosome 17. The objective
of this study was to identify SNPs in Hanwoo ACADS gene and identify the relationships with economic traits. In this
study, two SNPs, T1570G SNP in exon 2 and G13917A SNP in exon 4, were observed. Moreover, in the coding region,
2 missense mutations, T (Cys) — G (Trp) mutation at 1570 bp and G (Arg) —> A (GIn) mutation at 13917 bp, were
observed. These mutations were subjected to the PCR-RFLP for typing 198 Hanwoo animals. The observed genotype
frequency for T1570G was 0.135 (TT), 0.860 (TG) and 0.005 (GQG), respectively. Also, 0.900 (GG) and 0.100 (GA)
were observed for the G13917A mutation. The association of these SNPs with four economic traits, CW (Carcass Weight),
BF (Backfat Thickness), LMA (Longissimus Muscle Area), MS (Marbling Score), were also observed. The results indicated
that no significant results were observed in all four traits (P>0.05). This might indicate that further studies are ultimately
needed to use the SNPs in ACADS gene in lager populations for effectively used for the marker assisted selection.
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Table 1. Primer information for amplifying partial fragments of ACADS gene in this study.

Primer name Primer sequence (5°—3°) Tm (C) Product size (bp) Region
CCTGTGTTGCAGGCAGTTTC
ACADS_I GAGCAGAGGGCAGATTCCAT >3 348 Exon 2
CTAGGCCTGGTCCTTTGCAT
ACADS 2 CTCTCTAGAGGTGCGGGGAC % 332 Exon 4
GGTTCTGAGGGAGGTGGAAA
ACADS 3 GTGTCCAGGGTTTGCTGTGA % 382 Exon 6
CACCTGCTCAAGAGCTACCG
ACADS 4 TCAACGGTGGAGAGGGTACA >4 332 Exon 10
Primer sequence was based on the ACADS gene sequence from GenBank accession no. NC _007315.
Table 2. Restriction enzyme information for identifying SNP alleles in bovine ACADS gene.
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Fig. 1. SNP map of Hanwoo ACADS gene. The coding exon is marked by blacks, and 5’ and 3 UTRs are white blocks.

Table 3. Detail information for identified missense mutation in bovine ACADS gene

SNP Mutation Amino acid Region
T1570G T/G Cys(TGT)>Trp(TGG) Exon 2
G13917A G/A Arg(CGG)—GIn(CAG) Exon 4

Table 4. Genotype and allele frequencies of the identified ACADS SNPs
SNP Genotype Frequency (No) Allele Frequency

TT 0.135 (27)

T1570G TG 0.860 (170) é 845122
GG 0.005 (1) '
GG 0.900 (178)

GI3917A GA 0.100 (20) G 0950
AA A 0.050

(No) = Number of individual

222 SYusAT HIB9H HMl2S, 2012, 6
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Table 5. Least squares means and standard errors for economic traits of two genotypes in Hanwoo ACADS gene.
SNP Trait Genotype P-value

11 12 22
CW TT (423.3348.66) TG (414.73£3.45) GG (358.0+45.02) 0.2893
T1570G LMA TT (91.78+2.04) TG (89.72+0.81) GG (90.0£10.6) 0.6448
BF TT (11.78+1.05) TG (12.57+£0.42) GG (8.0+5.47) 0.5643
MS TT (5.30+0.57) TG (5.26+0.23) GG (9.0+2.98) 0.4591
CwW GG (416.08+3.38) GA (411.5£10.1) - 0.6678
LMA GG (89.974£0.79) GA (90.25+2.37) - 09115
G13917A

BF GG (12.52+0.41) GA (11.7+1.22) - 0.5249
MS GG (5.34+0.22) GA (4.85+0.67) - 0.4891

BF : Backfat Thickness, LMA : Longissimus Muscle Area, CW : Carcass Weight, MS : Marbling Score
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Fig. 2. Sequence analysis of polymorphic sites and PCR RFLP patterns within exon 2 (T1570G) and exon 4 (G13917A) located

in the Hanwoo ACADS gene.
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