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SNPs detection of OB gene and its association with
reproduction in Wei pig

YAN Yan, ZHANG Chen-hua, WANG Yang. DING Yue-yun, YIN Zong-jun”
(College of Animal Science and Technology. Anhui Agricultural University, Hefei 230036, China)

Abstract To study the SNPs of the OB gene and its association with litter size in Wei pig, the polymorphisms of OB
gene in Wei pig was analyzed by PCR-SSCP. The results showed that, 1) there was no mutation in the second exon and
three SNPs existed in the third exon (C3619G, G3620C, G3714T) . 2) There are three genotypes (AA, AB and BB) in
populations with allele frequencies of 0.700 0,0.228 6 and 0.071 4,respectively,where the frequency of the allele A is
0.814 3, and that of the allele B is 0. 185 7. 3) The test of Hardy-Weinberg equilibrium showed that genotypic
frequencies of the third exon of OB gene were in equilibrium. 4) The results of Least-square analysis in G3714T loci
showed that, there were no significant (P=>0.05) difference among the three genotypes in total number born (TNB) of
the first parity ,number born alive (NBA) of the first parity, TNB of the latter parities and the NBA of the latter parities in
Wei pigs.though the trend was BB>AB>AA.
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b 0 BRI R A B 5 T AR OR & N AR £ o T
FER P (H X 0 S AR AE TR Oy # v
%A N 22 75 2 15 5 B O D7 S 1 e A R R
oA DL AR IE

R R E I R IT 2 — . B %)
PO R SR L BT R T O A A R BRR I L B A
FFrE s WLy A B PEAR D A7 H Bs  FLAT
WERLENER . B XTI e S
AT F9 AH G AR AR 2D T 23 5 7K S PR R AT 4 v SR
FIRIWFFE A4 i AR W ARGE . % T, A BESE R R
& i 5 S N -BBE R R £ 35 P (polymerase chain
reaction-single strand conformation polymorphism,
PCR-SSCP) J7 & X £ 4% OB JH AT AL 1 IR 2 35
4 (single nucleotide polymorphism, SNP) & |, 3f
455 BRI T 0 A B AR T 4R S I B R fE
FHOG I AE AR IC - S 3T 4 10 43 ¥ 35t 1% 2 RE R B 52
MAS $2 R 22 R4

1 #MHE5RFIE

1.1 34
1.1.1 #AkR
FEH 4 DNA Sk A L8 BRI & A RAF

BEBLEIBCAY 70 Sk 5545 B4 96 HE AR AL T 40 [+) A 1)
FREPRAE IR T X RN 1T~5 iR El
Fo REMHALYULE THA 1 mL 70% (R
PO CRER 1.5 mL B0 H, —20 CLR—PF& .
1.1.2 &K 7

#H [ B K ( Proteinase K ). N % Bt %
(Acrylamide) , I XU K EEZ I B AMRESCO 2
A ([ ; Tag DNA R4 . ANTP.DNA Marker
S H 2 e A R R A A BUIR B
(Agrose) J B 7§ Yito Bio-Instrument 2y &) ; 5|
Yy GHIRAR G B B AR TR R A .
L1.3 3l4&m

M Bidwell 258 % 89 OB £ [H F %] (GenBank
o5 U66254) , 2 BSCHR [ 9-10 1 i & & 19 41t
T2 RANET 3 SIS E 2 X g, B A
] Primer Premier 5. 0 1 Oligo 6. 0, 5% I i
AW TR CEED A RA B S BB F L 1,
1.2 RWAHE
1.2.1 DNA # 3

Z: MOSCHR 20 177 125 5 R JH -5 05 v S BT 4 -
4140 DNAL T TE . Fl 5 Sh 20 060 B 3t b
DNA (1% 9 B F1 57 5 R 47 K0l JF B 2 50 ng/pll,

x1 % OB EEMSIYFT
Table 1 Primer sequences of OB gene in Wei pigs

= 1975 KB /bp 4 X 4

OB(1) F.:5-GTG GTT CCC TCT GTT TCC-3' 223 Exon2
R:5-GGT TCG ACC TTG TCT CCC-3’ U66254

OB(2) F:5'-GAA ATG TGA TCC AAA TAT CG-3' 240 Exon3
R:5'-CTT CAA GGC TTC AGC AGC-3' U66254

EF O BFsI9:R T 514,

1.2.2 PCR ¥ 3 &4+

PCR W & % (25 pL): 4 DNA (50 ng/
1) 3.0 uL;10 X PCR buffer (% Mg*").2.5 pl;
4 X dNTPs(2. 5 mmol/L),2. 0 pL;IE 1] 5] ¥ F(66
pg/pl) 1.0 pLs 518 R(66 pg/pl) 1.0 pl;
Taq DNA R 4 M (5 U/pl). 0. 5 ul; ddH,O.
15 L,

FNE A E 5 95 CHZE P 5 ming 95 C A2
30 5,54 CiBk 305,72 C#EfH 1 min,32 MEH ; &
J5 72 CHEAH 10 min;4 CIRAE,

1.2.3 SSCP 4 #7

FRREXT 5| Py 8 3R R 5 1 R 4719 PCR W)=
#H47 SSCP 43 #fr. ¥ PCR =¥ 5 SSCP |-+ i 4%
R 2+ 4 A .98 CAEME 10 min, B 7KIE 10
min, S FE, BIXTBI Y PCR =P34 129 (RF
G380 v P B TN I I R S P LUK SRR S L 300 V
HLE A ALK 5 min, fif5 90~120 V fH K H K 11~
14 h, HUKES G TR YL A .
1.2.4 SZrEnlpm

R4 PCR-SSCP 11 45 . ¥k & A [W] 3 P B 1
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i=1
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i AL Al B
AREENFEHBOTE AKX R
N. =1/H,
£ &1 B & & (polymorphism information
content, PIC) i34 J& i Bostein 2248 1 5 T
JERRF IR Z BRI, — DR C E R P Y
PIC J2 AR 4 0 45 A7 i R R R . A
PIC = 1— 35— 5 S app:
i=1

i=1j=it1
Kb HEENEEEEH ;P P, 451050 FE
ASEAL B RFE R R TP g% . PIC FIF X A id 2 A
LRI, PIC>0. 5 @& £ 24, PIC<C0. 25
FAREE 275 ,0. 25<<PIC<C0.5 W ELE,
1.3.4 OB XA FH & m 6 %t 54
R A 5 PR 1 PR 2R SR T D [ S A

Vi =p+Si+P; +eyp
S Ve REARAE s o0 S B3 K05 S, Oy 2k [ Y 2%
A s Py Ry e YR B8N s e BB HIL 8K 22 200 R A
SPSS13. 0 geit 3 A ¥ fF GLM 3 5 3 A% 3 5 A [F]
OB H: 7Y 55 35 73 S5 1 RE A AR G L AT 70 A7

2 FEREHH

2.1 PCR-SSCP %R
Xf PCR 74 2% AT SSCP 40 #r . A BL5 19 1
EIHRZEME MG 2 LAFAE 3 Rk N AA TS,

AB #F1 BB # (& D),
1 2 3 4 5 6

1.5.6.8 F19 4 AB#I; 2.3 1 7 Jy AA #:4 F1 10 2y BB #,
1 OB EEE =4MEF 240 bp F B9 SSCP & #7
Fig. 1 SSCP of the 240 bp in Exon3 for OB gene

2.2 MEHER

B PCR =4 AT 5 B DU 7, -5 I 45 R 5 4%
OB %:H DNA J# %] (GenBank % 5524 U66254) 1
ITHX S REM BT 2 L REAL ST T 3
FL R F 3 A Z B E AL A C3619G, G3620C Al
G3714T Iy 45 Sk R W] R B 70 K IFREREAAE
3619 F 3620 i mi. 4 &B Ky % A2 A (3619G M
3620C) . 1M A A7 76 BF 4= 8 (C3619 F1 G3620) . {H 7E
3714 A7 i W BE A 5 A8 T A, A B A= 78 AR 3 36 8 43 A~
& OB 3L 3 40 F 7 25 - WA 2.

H4E PCR-SSCP Fill J7 45 5 . % 3714 7 s5 K
KA GEAB A A 45 AA R TR 3714 s KA
G AR T A Aar 4 BB A,

2.3 BEBEEESN

FEIFRERER OB JER G3714T i g AbiF A7 HE A
FURG I, I3 80 35 PR AU 0 4 | DR 6 B PIC B
A B B A B B A R LR 2,58 3.

H % 2 AR 3 AT RSP R AR b L AA YR
A TR 2 %o {5, BB B BP9 AR B g b ffi 45 A S
FER A SR T B SRR Ay A R &
R, o =4. 18(P>>0. 05) , F W F 3 B 1k OB
HE RTE G A7 51 R AR 4 T Hardy-Weinberg
RS 72 G3T14T i s b Ak T b JiE 2 75 (PIC =
0.256 7), H, 7 0.302 5,N, 4 1.433 6, HILIZIR
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3714

l

GGG GCTCT GCAG G

I,

3714

GGGGCTCTTCAG G

3714

|

GenBank GGGCTCTGCAG
AA GGGCTCTGCAG
BB GGGCGCTTCAG

2 1% OB E[E G3714T {if 5 &b FF 5 L 3%
Fig. 2 Sequence comparison of OB gene at G3714T mutation in Wei Pig

2 HHEOBEREEGTUIIaNEMERMEMERBME
Table 2 Allele and genotype frequency of G37147T site of OB gene in Wei Pig

FL IR Y 5y A " 2 LSRR e [ R A%
B
AA AB BB B AA AA AB BB
49 16 5 70 0.8143 0.1857 0.700 0 0.228 6 0.071 4

B 5 RAE — s B E R M BCA So st ie pric 1 T
IZBE R 35 L TR IR B R FE A .
x3 GIUTHSETFEPHBEEHE
Table 3 Genetic characteristics of G3717T site in Wei pig
x (P ZHERER REHE AREAMERK
4.18(0.123 9) 0.256 7 1.433 6

0.302 5

2.4 I OBERASTEHELEMENEXST
K e/ = 9 )7 B (SPSS13. 0 1 GLM i

FOXS TR RER OB S:H G3714T i 285 &
WK B PR E G PR BGH AT R DG A BT L 45 SR LR
4 Fim.

KR A4 KR AEA KA, 3 A LA
RURERE A6 Sk R P2 A1 505 2= A7 BOM R B s 3
25 (P>0.05), {HE& L, BB BIASKAEX 2 41
AR FBUAN N A7 BB BB>AB> AA (i
PGSR L B Ok R R 8 A TR Y A R A
A

F4 HFHEOBEREGTUT Lm 5EEMRBEXIH

Table 4 Association between G3714 site and reproduction traits of OB gene in Wei pig

7 B8 27 i
FE A A
TNB TNB NBA
AA19) 9.8840.31 a 8.3240.26 a 12.9740.43 a 11.6040.42 a
AB(16) 9.97£0.17 a 8.60£0.41 a 13.154+0.37 a 11.8540.34 a
BB(5) 10.0140.29 a 8.80+£0.13 a 13.71£0.39 a 12.30£0.22 a

T B doe/ D AR AR o [R50 o R [ 5 B 0 i ff ) 22 57 A W 3 (P>0. 05) . TNB 29 8™

50 NBA =G A7 5. = 355 N o R B8
3 3

Jiang %R R B L 4 OB SN FELE 4 256
i, B C/TVA/GLC/T R G/T. 43 B4 F 867,

1 112.3 469 1 3 714bp 4b. ARIEHF 5T K B . L7 4%
OB S 3714 i AL FIREAEAE G/ T 48 5 ZBE R AT
12 A FI B AL R A 3 LA (AALAB #l
BB), A 5% K 0. 814 3, B 1y 5L K 4 K Ky
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0. 185 7, Horfr A SEA7 K R XE T 374 2 AR 34 A, ot
AR G N0.256 7, R AT ELE.
— R L, — At o 8 A% SRR B T L DNA £
EN R N R N i R DA BL AR
BFE X AT BE 5 R AT A T T A R 1 T DR A A
—ERR. TN G BRI FE W B OB
FR A 8 F 3 1) 2 A7 5 4L F Hardy-Weinberg
PR (P=>0. 05) . 3X 7] BE & HY T 1% B 0 76 3 1y 7
J5 AT B AL R It Gl K HE LRk PRk B T
AR

OB SERAENAER N AEAET iz A SAER, A E
Xt NI Z 506 A 50 Xt sh ) M iF 2 B4 5
PRERA R, 40 OB M & A7 F 18 5 Y o i
b BT IZ S AR B O 1 5 AR B A 6 S
M2 YC(NPY) B (18¢*) . NPY K i 3235 77
P& NPY e g 5% GnRH 5|1 LH Bk, A
S BRE AR . OB 3L 1) £ 3K =9 Leptin W]
WK SRAR T BRI NPY [ 2235, AT I R & i
AT BRI oy - . AR BESE T3714G SNP Xf
B S A 7 AT B &7 AR B AN i 3 (P20, 05)
ARG R B A R A B H
SIS I A AR — e R 25 5 R
AR 55 AN [R5 o 19 3 42 T S S a0 A 114 4 X 45 /)N
AR PRI T T R A B F0HG 0 b B
OB 3[R 3714 i £ 4k 22 251 5 7 47 1% g 1] ) G 5k
M — 25 B0 3F . DNAstar #4F 43 B % 31 OB
FLIR 3714 fLpiAb iy G/ T e de fili % 5% F GCG 42 2h
GCU , {1 35 4 5% 1) 2 3 R AR I Ala, 1% 28748 )& ] X
SRAS  DAFE R 55 0N O ) S5 A8 AN Rl ok 48 3L 4 5 11
KA WR P 5, B AS 82 m B (5 s, H
Kimchi-Sarfaty 58" 5% & 3. f AR ] S 58 28 AN 10
ARG IE R AL A, (H B AE T mRNA (1 5% 38 W00y, 4
A AE R M mRINA 7 B (1 198 2 3 R 75 i o 30 1 e AR
R AR 5 A Gk o HE F0A T R S U B T Y
73 [ 2540 . Bl A mT R AL B R 5 s Y X a3
Ui A T3 DX R 52 ) 9 R 1 I VAR B DA T R I 4 1Y) B
B, PG OB BE [ G3714T i ib G/ T ik &
JERE OB HEF 1) RIXBOR K AEBE N5 T
Leptin i 19728 4k » 3 170 4] 42 X0 A4 7 %<, 4n LH, fi
YR (FSH) /™ A 5% 0 . O 32F — 25 5% w41 09 8%, 5
KRIUN AT 22 75X — R 5 o) 8, 2 T —
W B BF 50 10 T A5

AR5k ] PCR-SSCP J5 i, 7247 4% OB £ A
M 3BT LA T 3 RAEN & C3619G,
G3620C I G3714T, b fr A5 4 DU AE A A 4 R A7
FE 3619 {3 ;5 FN1 3620 v £ 1 2 A8 Y, R A7 A7 B A A
X2 AR SRS AR Arg #48
N Ala; % OB LR A8 1 3 B9 2 86 AT
Hardy-Weinberg SEAif k25 (P>>0. 05) ; L [H £ & 4
55 BB RE (0 FH DG 43 B 32 WY 5 IR AR ) Sk G 7 AT 4
57 AR E0 R A 25 (P>0. 05)  (HI 2
Pi i BB I AB B> AA R H

2 % x #
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