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Genetic variation of progesterone receptor gene and its
association with reproductive traits in pig

ZHANG Shan-wen, CHEN Bin"

(College of Animal Science and Technology, Hunan Agricultural University, Changsha 410128, China)

Abstract: PCR-RFLP were developed using the primers designed based on the sequence of PGR gene to determine the
single-nucleotide polymorphisms (SNPs) of exon 1 of PGR gene in Landrace and Large White sows. And the influence of
PGR gene on the total number born (TNB), number born alive (NBA) and litter birth weight (LBW) was also investigated.
There were 3 genotypes (GG, AG and AA) in Large White sows, and two genotypes (GG and AG) in Landrace sows.
There was a single base mutation (G—A) between GG genotype and AA genotype at position 326 bp, which caused a
change of amino acid residue (Glycine—Serine). In Landrace sows, the differences of TNB, NBA and LBW between GG
genotype and AG genotype did not approach statistical significance (P>0.05). In the Large White sows, the differences of
TNB, NBA and LBW between AG genotype and GG genotype all reached statistical significance (P<0.05), while those
differences between GG genotype and AA genotype did not reach statistical significance (P>0.05). The difference of TNB
and NBA between AG genotype and AA genotype of Large White sows reached statistical significance (P<0.05), but the
difference of LBW did not reach statistical significance (P>0.05).
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(2l 1.2.2 PCR-RFLP 4#f
1.2.2.1
PGR ( NM_
001166488) (Forward Primer)
" 5'-CAGCCCTTGGTGCTTGTTTGG-3'
(Reverse Primer) 5'-CCTTCGGCTCGT
(progesterone receptor CGTCT-3' 1
PGR 4 PGR
) - 701 bp
1.2.2.2 PCR
DNA
. PCR ddH,0 16.8 uL. 10x PCR
- Buffer 2.5 uL 25 mmol/L Mg®* 1.5 uL 2 mmol/L
9p13-pll 2805b
p>=P P dNTPs 0.5uL Taq DNA Polymerase 0.2 uL. 10 pmol/uL
8 7 934 . .
8] Forward Primer 0.75 pL. 10 pmol/uL Reverse Primer
0.75 uL 100 ng/uL DNA 2 uL
PGR m glu ,, K |
PCR 94 °C 4 min 35
PaR 94 C 45s 59 °C 45s 72°C
2 ( )PGR ° °
45 s 72 C 8 min PCR 1%
Tanon
PGR
1.2.2.3 PCR
PCR
1 #MRI5RE DNA Star
11 # # RFLP
184 (Large White 1224 PCR
LwW) 117 ( Landrace LR) 67
PCR
70% nuclease-free water 18 pL.  10xBuffer R 2 uL
Eppendorf 20°C Xag I 1uL PCR 10 uL
Tag DNA polymerase dNTPs 37 °C 10 h 65 C 20 min
Xag I MBI 1.5%
Fermentas Tanon
1.2.3 Gttt
1.2 y
R PGR PCR-RFLP
1.2.1 ikgﬂ DNA éﬁ%%ﬁx Excel
DNA / v SAS9.13 GLM (genera
(7 0.8% linear model) (Y= + +
DNA 100 ng/uL )

20C



60 ( ) http://www.hnndxb.com 2013 2

2 FEREH 1 PCR
701 bp
PCR

2.1 PGR %[ exon 1 PCR #4558
PGR exonl PCR 1%

1 500 bp —» [

1 000 bp —» [N
750 bp —» RS ———— e 701 bp

1 PGR £ exon 1 PCR {/ ###&i45 R
Fig.1 PCR amplification of exon 1 of PGR gene

2.2 PGR #[A exon 1 MFLR 2.3 PGR #[A exon 1 A PCR-RFLP #&ill45 R
PCR DNA Star PGR exon 1 PCR Xag |
1 2 3
2 326 G A 380bp 321bp2 GG
DNAStar 318—327 bp 701 380 321 bp 3 AG
Xag I ( 701 bp 1 AA
'_CCTNN*NNNAGG 3')

1 500 bp —>

1000 bp—»
750 bp =] ’ . . — . 701 bp
500 bp —
380 bp
250 bp —»| 321 bp
100 bp =
2 PGR #[& exon 1 PCR-RFLP #&illl45 R
Fig.2 PCR-RFLP of exon 1 of PGR gene
2.4 PGR £[& exon 1 B Hardy-Weinberg T #4436 p=D+H/2 g=R+H/2 2
A 2
PCR-RFLP PGR G
exon 1
# 1 PGR #[A exon 1 g4 Hardy-Weinberg #4515
Table 1 Hardy-Weinberg Test for exon 1 of PGR gene
/ v
GG AG AA G A
LR 67 0.029 9(2) 0.970 1(65) 0.000 0(0) 0.5149 0.4851 38.4350™
Lw 117 0.179 5(21) 0.786 3(92) 0.034 2(4) 0.572 6 0.427 4 25.0542"

X20.05(2> =5.991 X20.01(z) =9210 **
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1 2 0.25~0.5
G 2 AG 2
GG AA %2 FRESHM exon 1 MALAS M
AA Table 2 Analysis of polymorphism of exon 1 in different breeds
X2 X2 Ho He Ne PIC
9210 (P<0.01) 2 LR 0.500 4 0.499 6 1.998 4 0.374 8
LW 0.5105 0.489 5 1.958 9 0.369 7
Hardy-Weinberg
2.6 PGR#E[Hexon 145 5% E MK KX
TNB
25 PGR B exon 1 W% At A (Th®)
(NBA) (BLW) 3
2 (PIC) GG
(He) (Ho) (Ne) AG
exon 1 2 AG
2 2 GG AA
0.5 (P<0.05) GG AA
(P>0.05) AG AA
19984  1.9589 (P<0.05) AG
GG (P<0.05)
£ 3 KARMXAREMESFEY. FEFENEERE
Table3  TNB, NBA and BLW of Landrace and Large White sows
/ / /kg
LR AA — — _
AG 10.772 7+0.388 9 10.000 0+0.426 4 12.772 3+0.877 3
GG 11.000 0+1.824 0 11.000 0+2.000 0 16.200 0+4.114 8
Lw AA (7.000 0+1.726 2)a (6.000 0+1.679 9)a (8.730 0+2.758 6)ab
AG (11.700 0+0.272 9)b (10.425 0+0.265 6)b (13.217 5+0.436 2)a
GG (9.750 0+0.863 1)a (8.750 0+0.839 9)ab (10.287 5+1.379 3)b
3 W it
1t 12 pGR  217bp  A/G
PGR Yang el PGR G
171 3 4 2 DNA
SNP PGR
PGR
Driver """ PGR
3 SNP SNP PGR
[ PGR
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Fig.2 on page 60 Sequence analysis of exonl of PGR gene
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Fig.3 on page55 Transformants E. coli pAMY and E. coli pAMY 1 expressing a-amylase
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Fig.4 on page55 Transformants E. coli pCEL expressing cellulase




