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Effects of multi-genes for reproductive traits in Tibet pig
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Abstract: Tibet pig is a unique native breed in the plateau of China, which has good adaptation to the harsh climate of
high land and resistance to diseases and crude feeding. However, its reproductive rate is low. The objectives of this study
were to search for the polymorphisms of estrogen receptor (ESR), follicle-stimulating hormone (FSHf), prolactin receptor
(PRLR), and retinol binding protein 4 (RBP4) in Tibet pig and to analyze the effects of these variants and their combination
genotypes on reproductive traits. The results showed that the effects of FSHf, ESR, and PRLR genes were significant in the
Tibet pig population, and the effective genotypes of the three genes for reproductive traits were BB, BB, and AA, respec-
tively. There were two genotypes for RBP4 gene in Tibet pig, which did not have significant effect on the reproductive traits.
The optical genotype of FSHS-ESR-PRLR is BB-BB-AA, which is more effective on reproductive traits than any single gene
in Tibet pig.
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’ 1.2.3 PCR

PCR

25 uL, 10xPCR buffer

2.5 uL, 10 mml/L ANTP mix 2 pL, 20 pmol/puL

0.5 pL, Tag DNA

(5 U/uL)0.5 pL, DNA

luL, ddH,0 25uL PCR : 95
[1,2] 5 min, 95 30 s, 55~60 30,72
1 min, 36 ; 72 7 min, 4
(ESR) 1.2.4
FSH PRLR
P (FSH) ( ) FSHp 2%
4 (RBP4) 4
, ESR PRLR RBP4
’ ’ Pvu Alu Msp
’ ’ 15 uL, 0.5 uL, 10xbuffer 1.5 L, PCR
8uL, ddH,0 15uL 37,
1 4~6 h 10% :
1.1
1.2.5
2007~2008 POPGENE]1.32 ,
, 76 )
3 000 m, ’ SAS GLM
Y,=u+Genetype+
1.2
1.2.1 DNA &3 : Y=u+FSHp +ESR
/ +PRLR +RBP4 +FSHB*ESR +
* * *
DNA., -20 FSHpB*PRLR +FSHf*RBP4 +ESR
PRLR +ESR*RBP4 +FSHB*ESR *
122 314t PRLR +FSHB*ESR*RBP4 +ESR*
FSHA' ESR™ PRLR™ RBP4 PRLR*RBP4 +FSHB*ESR*PRLR*RBP4
, Primer Premier 5.0 +
%z 1 3% ESR. FSHB. PRLR #1 RBP4 BEAZ S E5IHER
5537 (bp) Tm( )
F: ACTGGTCTATTCATCCTCTC
FSHpS 500/220 55
R: CCTTTAAGACAGTCAATGGC
F: CCTGTTTTTACAGTGACTTTTACAGAG
ESR 121 57
R: CACTTCGAGGGTCAGTCCAATTAG
F: CGTGGCTCCGTTTGAAGAACC
PRLR 163 57
R: CTGAAAGGAGTGCATAAAGCC
F: GAGCAAGATGGAATGGGTT
RBP4 565 52

R: CTCGGTGTCTGTAAAGGTG
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Y=u+FSHB ~ +ESR  +PRLR  +FSHP*ESR*
PRLR +
2
2.1
FSHf ESR PRLR RBP4
1, 2
FSHP 3 , BB , A4
;A B 0.3289
0.6711 ESR Pvu 3
, BB , A4 ;
A B 0.2303  0.7697 PRLR
Alu 3 , AB
, BB ;A B 0.5197
0.4803 RBP4 Msp A4
AB , 4 B
0.8618 0.1382 4
- (P>0.05)
2.2
FSHf ESR PRLR RBP4
3 FSHB  ,BB
AA (P<0.05); 4B
(P<0.05); ESR BB

M I 2 3 456 7 M1 23435 6
A B
1 §J% FSHF. ESR. PRLR. RBP4 ¥ FE kS BILE

AA  (P<0.05) PRLR , AA4
» BB ;
(P<0.05)
RBP4 AA AB ,
(P>0.05)
2.3
FSHpF ESR  PRLR ,
RBP4
(P>0.05)( )
, FSHB ESR
PRLR 3 ,
( 4 4 , BB-BB-A4 3
, BB-BB-44
AB-BB-AA
BB-BB-AB  AB-AB-A4
3
, FSHF ESR PRLR RBP4
7] (8]
FSHp 292 bp
. BB ;
AA 2.53
2.12 ESR
1, B 09 /
. ( ) ,

A: FSH B RIRBEFERIEXDE, Hh 1. 78448, 4 A BBE, 2. 3. 5. 6 4 ABE,; B: ESR &£@ Pvu Il BEYI MKk S8, Hev 1~4, 6 A
BBE, 5, 7 AB®; C: PRLR ¥ & Alu 1 BBk B, H 3, 5~7. 98 A48, 2, 4 A BBE, 1. 8 5 ABE; D: RBP4 & Msp 1 Bl i8
KB, Hh 1, 4. 6 5 ABE, 2. 3. 5. 74 A4 . M: DL2000 Marker.
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2 ESR FSHBF PRLR RBP4
XZ
A4 AB BB A B
FSHp 76 0.1448 0.3684 0.4868 0.3289 0.6711 2.2595
ESR 76 0.0789 0.3026 0.6185 0.2303 0.7697 1.7966
PRLR 76 0.2237 0.5921 0.1842 0.5197 0.4803 2.4472
RBP4 76 0.7237 0.2763 0 0.8618 0.1382 1.8497
+ , (P<0.05)
# 3 )& FSHB. ESR. PRLR 1 RBP4 £ 7 [G) £ F B 3 S5 MR Y 221
( )
AA(11)  5.27+0.26° 4.82+0.27° 3.69+0.20° 4.45+0.28" 22.04+1.34° 6.33+0.58* 6.00+0.58" 4.37+0.95" 5.00+£0.43" 24.73+1.83°
FSHf AB(28) 6.07+0.16* 5.50+0.17* 3.92+0.13° 4.86+0.18" 22.88+0.82° 7.11+£0.23" 6.26+0.23° 4.88+0.38" 5.74+0.17° 27.83+0.73°
BB(37) 6.46+0.14" 5.84+0.15" 4.32+0.11" 5.62+0.15° 28.25£0.72° 7.56+0.20° 6.96+0.20" 4.87+0.33" 6.52+0.15" 32.79+0.64"
AA(6)  5.33£0.37° 4.67+0.37° 3.47+0.28° 4.33+0.40° 22.57£2.09* 6.33£0.60° 5.00£0.56° 3.97+0.90° 4.92+0.48" 26.57+2.40°
ESR  AB(23) 5.91£0.19° 5.26+0.19° 4.00£0.14° 4.96£0.21° 24.83+1.07" 7.38+0.29° 7.00+0.27* 5.69+0.43" 6.08+0.23* 30.30+1.16
BB(47) 6.36+0.13" 5.83+0.13" 4.20£0.10° 5.38+0.14" 25.99+0.75" 7.35+0.19* 6.61+0.17* 4.57+0.28" 6.23+0.15" 30.61+0.75°
AA(17)  6.59+£0.22° 5.88+0.22° 4.35£0.16" 5.59+0.23" 27.56+0.19° 7.73£0.30* 7.00+0.31° 4.89+0.49" 6.45+0.26" 31.26+1.28"
PRLR AB(45) 6.09£0.14" 5.62+0.14" 4.16£0.10" 5.24+0.14" 25.60+0.73" 7.31£0.19" 6.59£0.19" 4.96=0.30° 6.00£0.16" 30.09+0.79"
BB(14) 5.79+0.25" 5.00+0.25° 3.52+0.17° 4.43+0.26" 21.97+£1.31° 6.57+0.38" 6.14+0.39* 4.31+£0.62* 6.00+0.33" 29.46+1.60"
AA(55) 6.09+0.13° 5.51£0.13" 4.07£0.09" 5.13+0.14* 25.29+0.70" 7.34+0.18" 6.74+0.18" 4.95+0.27" 6.11+0.15" 30.22+0.72°
Rppe AB(21) 6.29+0.21° 5.71£0.21° 4.12+0.15" 5.29+0.22" 25.60+0.13" 7.17+0.30" 6.25+0.30" 4.54+0.47" 6.08+0.25° 30.42+1.22°
+ , (P<0.05)
R4 FIEEEUKD FSHB-ESR-PRLR ¥ E & 3£ F B3 S5E MK 89 2200
FSHp-ESR-PRLR( )
AA-AB-AB(3) 4.33+0.43" 4.33+0.42" 3.53+0.31" 4.33+0.43" 21.63£2.17"
AA-BB-AA4(3) 5.67+0.43" 5.33+0.42" 4.20+0.31" 5.00+0.43" 24.00+2.17"
AA-BB-AB(3) 5.67+0.43" 5.00+0.42" 3.67+0.31° 4.00+0.43" 18.13+2.17™
AB-AA-AB(4) 5.00+£0.37"" 4.2540.36" 3.03+£0.26" 3.75£0.37" 19.43+1.88""
AB-AB-AA(2) 7.00+£0.52"™ 6.00+£0.52™ 4.70+0.37™ 5.50+0.52™ 25.00+2.66"
AB-AB-AB(3) 6.33+0.43™ 5.67+0.42™ 4.33+0.31™ 5.00+0.43" 22.404£2.17"
AB-AB-BB(2) 4.50+0.52"" 4.00+0.52" 2.65£0.37" 3.50+0.52" 17.80+2.66""
AB-BB-AA(3) 7.33+0.43™ 7.00:£0.42"™ 4.70+0.31™ 6.67+0.43 31.43+2.17™
AB-BB-AB(8) 6.38+0.26™ 6.13£0.26™ 4.4120.19™ 5.38+0.26" 24.99+1.33"
AB-BB-BB(6) 5.83+0.30" 5.00+0.30" 3.43+0.22" 4.17+0.30" 19.33+1.53™
BB-AB-AA(4) 6.50+0.37" 5.50+0.36" 4.15+0.26™ 5.25+0.37" 26.10+1.88"
BB-AB-AB(7) 6.29+0.29" 5.71£0.28™ 4.23+0.20™ 5.43+0.28" 28.14+1.42™
BB-BB-AA(3) 7.33+0.43 6.67+0.42 4.73+0.31 6.33£0.43™ 32.23+2.17
BB-BB-AB(16) 6.50+£0.18™ 6.00£0.18™ 4.41+0.13™ 5.88+0.19™ 28.61+0.94™
BB-BB-BB(4) 6.25+0.37" 5.50+0.36" 3.98+0.26" 5.00+0.37" 26.13+1.88"
( ), (P<0.05), ™" (P<0.01),™ (P>0.05)
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50% , BB AA
BB AA 337
3.581%  Van Rens [V PRLR AA
AB BB , A
[12]
[13] [14] (
) AA BB
RBP4
, (15161 Rothschild
(el RBP4 AA BB 0.50
, 026 (17
[18~22]
FSHf ESR
PRLR ,
BB BB  AA,
1.19 1.03 080 ,
RBP4 ,
AA  AB ,
Yadav [
, , FSHp
BB AA 1.19 , ESR BB
AA 1.03 , PRLR BB AA
0.80 BB-BB-AA
AA-AB-AB  3.00
BB-BB-AA

3, 3.95%,
AB-BB-AA 3 ( 3.95%) BB-BB-AB 16

(21.05%) AB-AB-AA 2 ( 2.63%),
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