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Cloning and expression analysis of porcine ACTA2 gene and its
association with production traits
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Abstract: To identify new DNA markers which have significant impact on pig production traits, the full coding sequence
and partial genomic sequence of porcine ACTA2(Actin alpha 2)gene were isolated using in silico cloning and PCR.
PCR-Hinf -RFLP was developed to detect C1554T substitution in intron 2. The frequency of allele C is higher than that of

allele 7T'in all the seven detected pig populations except for Large White and MeishanxLarge White. Association analysis of
markers and production traits showed that the relation between ACTA2 gene and shoulder fat thickness, buttock fat thick-
ness, fat meat percentage, lean meat percentage, meat pH (m.Biceps Femoris, BF), and intramuscular fat were significant or
highly significant. Compared with CC genotype, 77 had a higher lean meat percentage, a lower fat meat percentage and
backfat thickness. Real-time RT-PCR analysis showed that the expression level of ACTA2 gene in the skeletal muscle of
Large White and Meishan pigs decreased with the increasing of days. And during each period, the expression level was
higher in Meishan pigs than in Large White pigs.
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1.2.1 DNA. & RNA #9328, cDNA & A K
M
s /
DNA Trizol
Reagent RNA ,
cDNA: 5x 5 uL, 4
dNTP 2 pL, RNasin 0.5 pL, M-MLV
1 uL,2ug RNA, 1 puL Oligo(dT;s) DEPC
25 uL
90 kg s
131
1.2.2  3l#&t
GenBank ESTs(GenBank
BP464931 AJ943349 AJ944857
AK240348) A-1 ACTA2  cDNA
; CDS s
ACTA2 ,
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, 1
%1 5I¥F%F1 PCR R EMEE
(539 ()
A-1 F: CCAGAGCAATCAGGGACC 58
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A-2 F: ACAATGGTTCTGGGCTCT 58
R: TTTTGTCCCATTCCCACC
A-3 F: TAATGATGGAGTGCCAAAC 55
R: CGAACCTCTGAACCGATA
A-4 F: TGGTTCTGGGCTCTGTAAGG 62

R: GATGCCGTGTTCTATTGGGT
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bp M CC CC CT IT pp Hinf 1 -RFLP s
X F,
296 s
296 X
F, , CC 172 ,CT 110
28 ,IT
21 3 3 ACTA2
67 ,
i A< AN T 4E pH
2 % ACTA2 #E Hinf I -RFLP 755084 R
M: DL 2000 Markers T cc
C ,
C T
’ 2.4 ACTA2
C 0.97
2.3 ACTA2 Hinf I-RFLP
ACTA2
, 1
Yiu=ut+ Gt Ft S+ Yt bjuXuteju, A-4 Real-time RT-PCR,
SAS glm  reg , ACTA2 3 , ACTA2
#£ 2 ACTA2Hinf[ -RFLP AR R &IPS SM
cc CT TT C T
32 2 22 8 0.41 0.59
39 16 11 12 0.55 0.45
52 49 3 0 0.97 0.03
x 21 13 3 5 0.69 0.31
x 23 13 8 2 0.74 0.26
x 75 35 37 3 0.71 0.29
x 40 14 12 14 0.50 0.50
%3 ACTA2 #E Hinfl -RFLP 2R B 5S4 =HRBFKIT SR
ACTA2 Hinf -RFLP (u£SE) (u£SE)
cc CT T
24.198+0.368° 23.476+0.462 21.038+1.316° —1.580+0.683 —0.429+0.413
53.793+0.316* 55.027+0.398° 54.563+1.133 0.385+0.588 -0.424+0.356
3.741+0.060 * 3.480+0.076 3.532+0.215 —-0.104+0.112 0.078+0.068
6~7 2.868+0.049 2.788+0.062 2.566+0.175 —~1.151%0.091 —0.035+0.055
2.096+0.047 2.078+0.058 1.801+0.166 —0.147+0.086 —0.0650.052
1.991+0.055 2.027+0.069 1.611+0.198° —-0.190+0.103 ~0.113%0.062
2.666+0.047 2.578+0.059 2.378+0.169 —0.144+0.088 ~0.028+0.053
29.342+0.381 30.156+0.480 29.863+1.366 0.261+0.709 —0.277+0.429
pH 6.365+0.009 6.349+0.011 6.344+0.032 -0.010+0.016 0.003+0.010
pH 6.423+0.007 * 6.408+0.009 6.369+0.024 ® —0.027+0.013 -0.0060.008
3.674+0.035 3.742+0.044 ° 3.471+0.124° —-0.102+0.064 —0.085+0.039*
: ; (P<0.05),
(P<0.01); ;7 P<0.05
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