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Abstract: The present study was to detect the polymorphism of exonl of follicle-stimulating hor-
mone receptor (FSHR) gene and investigate the relationship between FSHR gene and litter size
in pigs. The polymorphism of exonl of FSHR gene was investigated by PCR-SSCP and direct
sequencing methods and the effect of exonl of FSHR gene on litter size in Xiaomeishan pigs was
analyzed using the least square analysis, simultaneously the variance components were analyzed
and the selective reaction was predicted. The results showed that three SNPs (C70T, C74G and
C81T) were detected in exonl of FSHR gene, of which C74G caused amino acid change. Simulta-
neously three haplotypes and five genotypes were screened out. The difference of FSHR gene
haplotypes and genotypes distribution among Xiaomeishan pigs, Fengjing pigs and Large White
pigs reached extremely significant level (P<C0.01). According to the result of correlation analy-
sis, in Xiaomeishan pigs, the TNB of the sows with genotype AA and AC after the second parity
were 0. 64 (P>>0. 05) and 0. 36 (P>0. 05) piglets less than those with genotype BC, and the
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TNB and NBA of the sows with genotype AA in all parities were 0. 80 (P<C0.01) and 0. 67 (P<<
0.01) piglets less than those with genotype AC. The heredity of TNB and NBA in Xiaomeishan

pigs was mostly influenced by the genetic dominant effect in exonl of FSHR gene.
Key words: Xiaomeishan pigs; FSHR; PCR-SSCP; litter size
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Fig. 2 Amino acid sequence comparison of three genotypes
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Fig. 3 Base sequence comparison of three haplotypes
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Table 1 The LD parameters analysis in pig FSHR gene
C70T 0.999(0.104) " 0.999(0.104) "
C74G 1.000(1.000) "

YL P<0. 0155 BT R
*. P<C0.01;The numbers in the brackets are r*

2.5 FSHRERBGEHMNEERNUNERBEHEEFH
kil

FSHR J: [H 55 80 5 R AE 3 N i
IS OLILER 2 Ik 3.

HI 3% 2 AT 7E /N LR RO R B8 v 34 )

R2 3B FSHRERBERGRE5EFHBRR

5P PR 80 3 A A3 T8 AT Al R A — B s A
C>B, BRI A BB 50 530 0 0. 514 Fll 0. 4645 BT
Bl R BRI E] AA KRR A PR B C iR
B0 0. 76252y K% 3 AV HEBEI AL AL T
HERZS (P 45 B4 0. 693,0. 818.,0. 766) . % B 3
A A 9 0 DR R0 5 5 4 52 ) 2 R B 2
SESIEATN

3 MR FSHR JEN AU ° Ko 5o 45 R
T MK LR 5 K 11 3 ] 35 TR R0 2% 53 R B 3%
(P=0.05) I 55 /I LB B R 1 4 ] i TR 7
R 22 538 B K- (P<<0. 01) , L3 3.

Table 2 The haplotype and genotype frequencies of FSHR gene in three pig populations

I H Item /NHEF I Xiaomeishan pig W E ¥ Fengjing pig KB Large White pig
A 0.514(109) 0.155(13) 0.464(65)
B 0.113(24) 0.083(7) 0.157(22)
C 0.373(79) 0.762(64) 0.379(53)
AA 0.236(25) 0. 000(0) 0.200(14)
AB 0.151(16) 0.048(2) 0.171(12)
LR A AC 0.406(43) 0.262(11) 0.357(25)
BC 0.075(8) 0.119(5) 0.143(10)
CC 0.132(14) 0.571(24) 0.12909)
XZ 3.044 2.221 2.567
P 0.693 0. 818 0.766

5 W BT 3 R R 2 B 8

The numbers in the brackets indicate the sample number

®3 3ANEHE FSHR BERBFE * 105
Table 3  Genotype frequency y’ test of FSHR gene among
three populations
RS H
Fengjing pig

PNEE
Large White pig

AN L
Xiaomeishan pig
LAREY

Fengjing pig

37.515" 2.488

29.944"

©. P<<0.01

2.6 BENASSMELUBSFHEHEXSH

FSHR B: K A5 RV & 5 /g 10 BE S 7 A7 5L
() IR AT 45 SR I 4,

1~2 /g LB A s AA R CC R R RIS 14
() TNB #K F 224 F AB.AC fil BC %1, 5 AC #
AL 22 53k B B 2K (P<<0.01) 52 R A B,
AA FiI CC ZEH BN TNB H BC 743 54K 0. 64
(P>>0.05)#10.36 3k (P>>0.05); i & Ak F, AA
LR BAMAR) TNB il NBA [ AC #43 H4K 0. 80
(P<<0.01)F1 0. 67 3k (P<C0.01),
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Table 4 The statistical analysis of haplotype comninations with litter size in Xiaomeishan pigs

1~2 2R R A BRIk
o 1-2 parity After the second parity All parities
Genotype B BT R PR AT EL B BT EL FEE AT AL B R R ER

Litter TNB NBA Litter TNB NBA Litter TNB NBA

AA 40 10.75+0.28% 10.4340.25% 85 12.0740.29" 11.38+0.28" 125 11.65+0.22% 11.07+0.21%
AB 23 11.22+0.21* 10.3940.20® 89 11.85=0.31" 11.0640.25% 112 11.72+0.25> 10.9310. 20"
AC 64 11.9440.30% 11.3940.27% 179 12.6340.20" 11.8740.18% 243 12.450.17% 11.7440.15%
BC 8§ 11.5040.50™ 11.0040. 42" 41 12.7140.46" 11.7540.37" 49 12.5140.40" 11.5940.32*
cC 25 10.4840.28™ 9.9240.19% 62 12.35%+0.31" 11.68+0.31"" 87 11.8240.25" 11.23+0.24"

5] 5 B (B[R] B R [ A /NG FREI 0K 22 53 0 3 (P<C0. 05) , B R[A JE AR KB F R TR 22 7 B 2% (P<<0. 0D

Different small letters in the same row mean significant difference between the treatments (P<C0. 05), different capital letters

in the same row mean greatly significant difference between treatments (P<Z0.01)

2.7 FSHR EF MR SEER 50

TEARTE B EE I B AR AT 42 T . %F FSHR 5 [ 1Y)
IR Ty 26 M 5 25 R BE R N AT 43 A ILER 5
gEL R AR 2 R LA BNV IR B TNB A NBA
AR IR Dy 25 o B DR Y 25 1 E A9 (RO 43331) k43,09 %

28. 8100 o 3K A B RE G B0 7= A1 BORN 7™ % A1 00 33k 1% B
T2 30 KL PRI AN PR T S8 O A SR AN AR A
14 5 [ ) XA B 00 B 5 T 1 I ) 34 88 S g R A7
it 7E BT A G U B4 H, TNB F NBA [ 326 5 2
A2 0,011 9 F110.013 1 3k,

155, 62%., FF A B W . Ry 23 B 21, 74% Al

®5 FSHRERFEAFSEERE

Table S Variance component analysis and selection reaction of FSHR gene

i H 2 I L B After the second parity FT A IRk All parities

Item TNB NBA TNB NBA
Va 0.039 2 0.043 1 0.031 0 0.030 6
Vo 0.051 8 0.034 4 0.111 6 0.075 6
Ve 0.091 0 0.077 4 0.142 6 0.106 1
Ra 0.430 9 0.556 2 0.217 4 0.288 1
Rp 0.569 1 0.443 8 0.782 6 0.711 9
op 2.724 4 2.442 9 2.615 4 2.330 4
R 0.014 4 0.017 6 0.011 9 0.013 1

Ferfr R R 43 52 01 5007 0 58 1 2007 7 5k TR L 7 2 o ) LU A8 o o D R 3 S04 36 A M 2 R 6 9% S5 i
R, and Rp in the table mean the percentage of additive variance and dominance variance in genotype variance, respectively; op

and R mean standard deviation and selection reaction, respectively

W58 R W] FSHR 1 PR 2 52 i 2l ¥ % 5 1 fig A i 3
BN IHTES Y S A REZ/EN. AN FSHR
B[R 5 Ui 2 AW ST R B P AE—29 bp fi g G~
A ZRAEN  RFESFEUIAEY IR I FSHR &R
5" 14 SNP(G-739A), Chu ZM 75 /N8

309 #
3.1 FSHR EEE 1B F R 5% F 54N 4+
Hir.%F FSHR MR IMER L .. IF L
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FEE R I 3 4 SNPs (G-200A, G-197A, T-
98C), 16 Wi =F H & 2 > SNPs (T-681C, C-
629T), Kang % #EX4 FSHR J:H 5'% — 874 bp
AL S 1A 200 bp §8 3 Bl 14 24 5 fu 3R 7E
T g 4= rh % B 4 4~ SNPs(A-692G.C-667G.,C-
585T.C-550T), ik % 7E R 4% FSHR 3
8501 AN B KA I 3 4 SNPs(T70C, T71C,
G74C)F1 6 F JL A 70

AT FEAE /N LG IS5 K 1 3% FSHR %
PR 1A 5 DCSRG 3 4~ SNPs(C70T, C74G,
C81T) , Horh C74G By A8 3 B I8 2 IR 2 hy 22 Z R »
X H MR FENTIRLE R Y. AL 71 bp
WbV RIS R 5 i Ik R R, B Ak U A
(I 58 45 SR AN — 350, 3X A] R R AR A 2 i R AR R S
AT O [ B ARWF I X L3k 3 A B ST T %
B34 S5 R R B 3 D2 AL A AL T R % %
PR &R — A B AR A% 1Y L I e LAl | 7 2k
3 AN B G L BT,
3.2 AASSUNAEREANEREST

LW ES R H PCR-SSCP #i R R KB
K R4 2 3 MR AR R I FSHR JE R 1
ST 2 S KT 3 AN S5 BE TR RN 6 Fif 3 A
T ] B 32 A7 A5, 14 ik A1 TR 08T 23 0 45 07 B PR AR AE 3
AT 22 SR B TR RO AA R PR R 8
R 0.313,BB A% 0. 146, AHF5X7E FSHR £
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HE LLURE IR 3 A L 3 A BRGS0 R AR A e A —
AR A AR 43 00 2 0. 514 A 0. 464 TERIE
TR AR C B R R & &y . 3 D
T8 A F 35 PRSP AEBR S 5 T 3 A T 1R) 174 35 181 2 4 A
25 SRR /N LR 55 DR 0 T 5 R TR 000 46 22 S O ik
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HApF R R 212 N FSHR B R4 10 4h i+
A2039G (Asn680Ser) Y Z & M 5 O 3L &2 W M 1) 56
RO, A A W KW FSHR &R 5" 55 &4 1
AN DX 28 A% A, 2% 5 m 3h ) 1 B PR R
W% R PCR-RFLP # R 7#E4 FSHR #: M
ST 3 AR R Y AR F A R AR B A %
o7 3 PRUA 3R 0 AA 35 PR 8051 38 K1 R IR 1Y) 5 A 307 3
A BUG AR B A L TR R BB 3 R AU A 5 KT
G s Chu 2 R R 3. 22 & F EG FI EF &

RN IEFE W) = 8 EE #i& 0..89 1 0.82 H,
BRGF/NRIEFHM T ERERARE ., RER
SELSTRESY R PR L2 AA S PR LA (K 1 57 34 HE
UREILT AB AL, 25 538 B 8 & KOF . AA B IR
JiE - Y] A 3 8 KT AB 7 Kang 457 A
ks FE A PHAR XS b AN [) 5k R U A R 1) JF 7 H i 22 5
3L 37 R AN 57 R R R ERAR
T RARET R B M FSHR R JE A
5 B AT RO A O, STk E Gk 10, 9%, S A
FLH B By RO Ry 0. 37 k.

AR LR R AE 1~2 o/ LB B AA
i CC EEH AR K TNB #MLF 4G F ABLAC
M BC R, 5 AC B H 22 535 SR 3 K (P<<
0.01)52 A LL EA A, AA R CC & IR B A (K 1
TNB b, BC #4357 0. 64(P>>0. 05) #l1 0. 36 3k (P>
0.05); Ir A MR+, AA Iy TNB il NBA H AC
435/ 0. 80(P<C0. 01) 1 0. 67 3k (P<C0.01) i
X FSHR 3P J5 22 41 53 09 40 A s 85 3R o /g
LLBE 3% T A R R TNB R NBA [ i Jy 22 7 3
DR 517 25 P A LU AVl 21, 74 950 28, 81 %, Hivk 4%
WAL A 0. 011 9 0. 013 1 3k, 38 B H: 32 %8 2 py 5
PR 1 S M S8 T R 1Y

4 F it

HA PCR-SSCP £ A K i % FSHR 2 1 5k
T XA AE 3 A SNPs, Horr 1 4> SNP G 2
R RO L R TE Al O 0B Hh 3 AR . AT
BT A 5 AR QI A B S R A
Mras REW . FSHR K& 5/ L 4 04 7 A7 BA7 7
—E [ S B TNB il NBA (158 15 3 %252 31 3L A
ARV R
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