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Correlation between polymorphism of BMPR-IB gene exon’7 and
lambing performance of sheep

JIA Jian-lei,ZHANG Li-ping,DING Qiang, YANG Zhi-wen

(Faculty of Animal Sci-Tech ,Gansu Agricultural University , Lanzhou,Gansu 730070, China)

Abstract: [Objective] This study aimed to explore the correlation between polymorphism of BMPR-
IB gene exon? and lambing performance in sheep and find locus to control reproduction of sheep. [Method)
The breeding ewes including Mongolia ewes,Small Tail Han ewes and Poll Dorest ewes with different lam-
bing performances (e. g. multiples, twins and singletons) were selected for studying polymorphism of BM-
PR-IB gene exon7 detected by PCR-SSCP and DNA sequencing. [Result] AA and AB genotypes were
found in tested ewes. AB genotype had C— T mutation in coding region of 864 with heterozygous T/C.
Genotype AA was dominant genotype and allele A was dominant allele in all samples. All sheep were in
Hardy-weinberg equilibrium based on y° test. There were significant differences in distribution of different
genotypes of BMPR-IB gene exon7 in different sheep types. Least squares analysis showed that there was
correlation between polymorphism of BMPR-IB gene exon7 and lambing performance. [Conclusion) There

was correlation between polymorphism of BMPR-IB gene exon7 and lambing performance of sheep. The

[k HIT 2014-04-25

(W H] HRERYUT EY AR LT (GNSW-2012~24) ; F 5 [ AR BHE 4 (M7 38 W H (31260547)

[EHEfMIA] BT Q987 —), B ILARFEMA AR+, R ENFERAA TS EIEM 5T . E-mail:jianlei_1@sina. com
CEfFEE] RFIFA962—) 2, Bl Bers A, #8042, 14, BB F L BE T f 5 BFAF5T . E-mail: zhangliping@gsau. edu. cn



8 P AL AR MRB 3 2222 4R CA SRR B

1%

mutation in locus 846 of BMPR-IB gene exon7 could be considered as a potential locus to control reproduc-

tion of sheep.

Key words: sheep; BMPR-IB gene exon7; PCR-SSCP; DNA sequencing; polymorphism; lambing per-

formance
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DA S AR R 2 o 1 o R - S i 4 2 B A
ML 3£ K 4 DNA,
1.2.2 3F14pikit# PCR ¥ # =M GenBank
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C A% 30 5,56, 0 “CiH & 30 5,72 CHEffi 30 5,72 °C
FEAH 10 min, 30 PMEXH ;4 CLRAF. B PCR =¥ H
1 0 35 i M R e b Sk ARG 0
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Bl 1 433 BMPR-IB 3L X% 7 48 B F 1) PCR §" 8445 5 (304 bp)
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Fig. 1 PCR products of BMPR-IB gene exon7(304 bp)
M. DNA Marker DL.2000;1—9. PCR products
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Fig.2 PCR-SSCP of BMPR-IB gene exon7
1—3. AB;4—6. AA

2.3 #8%F BMPR-IB EREE 7 SpEFHNF 5547

Y A Gy 2 el e g ATy . 2R . 5 Y

MG PCR-SSCP 4528 . PRk A [ AF B9 PCR ™ AERICAA BD AL, K28 B (AB BD 4> fk f BMPR-
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c T A Y G A T T
864 bp
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T/C

AB

4% BMPR-IB JEPI55 7 47 AA BIH ADB AL 7 25 2 Lo

Fig.3 Sequencing map for genotypes AA and AB of BMPR-IB gene exon7
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FERE G BE R 5200 35 CRAIG BE SR XURR B 6D J& F
th i 2 250, 25<<PIC<C0. 5) , Io ff1 W FE 55 AU BF 2
A/NEBIEFR(ZHRBFR B THREZE(PIC<
0.25), 5" i G PERE 56 45 S W, JC 1 B 38R (IR
6 BEE RSB BESE) (58T S CRRUIR R SE ROBUIG B35
FUNRBIEFR(Z R P EIKTF 0,05, KM H
¥4t F Hardy-Weinberg MR 45 (P>>0.05) .
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Table 1 Genotypes and allele frequencies of BMPR-IB gene exon?7 in sheep
o FEAS H [A 71 e R TR A5 2R A v TR 0
B"“:‘ ﬁ]d Number of Genotype Genotype frequency Allele frequency
ree samples AA AB AA AB A B
e o AL
T P B o 5 60 39 21 0. 65 0.35 0. 81 0.19
Singletons Dorset ewes
b Ly 5], >
L1 P B 2 XU B 5 60 43 17 0.72 0.28 0. 85 0.15
Twins Dorset ewes
P VISR
SRR 57 31 26 0.54 0. 46 0.73 0.27
Singletons Mongolia ewes
=23 ™ 145 &
%ﬁi}}(ﬂ;ﬂﬂ:% 55 29 26 0.53 0.47 0.76 0. 24
Twins Mongolia ewes
26 A7 BT 2
NI i b 62 53 9 0.85 0.15 0.92 0.08

Multiples Small Tail Han ewes

e AA BB AE AL, AB B Ry 588 Y S8 RUGE (6 B K Oy B B A BUSELJE Rl A
Note: AA is wild-type of BMPR-IB gene exon7,AB is mutation-type of BMPR-IB gene exon7; Mutant allele for BMPR-IB gene (B) ,wild

type allele for BMPR-IB gene (A).
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Table 2 Genetic diversity index of BMPR-IB gene exon7 in sheep

liig

sty ol

s pop My« BTGRP

58
Breeds PIC He Ne P vzaluc of
X test
4 .
JEF i SEAS - L £ 0. 26 0.31 1.47 0.09
Singletons Dorset ewes
ek O 2 3
A1 P B 2 X B 5 0.22 0.27 1.33 0.16
T'wins Dorset ewes
F==-3 = 14 >
SRR 0.32 0.41 1.62 0.11
Singletons Mongolia ewes
e TN
S0 AU B 0.32 0.41 1.61 0.13
Twins Mongolia ewes
TE O A2 IS B Y
IR L 0.14 0.15 1.18 0.78

Multiples Small Tail Han ewes

2.5 AEFEENEFEFNBESHTHEZERE
% H SAS 9. 0 %t BMPR-IB 3L 7 4b 5

T ADB 2k PURUE A [R] 7 25 U 4 5 o 0 o3 A 22 S E
A7 ARG 25 2R (3 3) R W AB S [ R 73 i 1
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JC A B BR3P B4 XUIR B - 2
(8] L 6 1 B B8 45 2 XUSR B 3 5 52k R Bl B 5 2 0]
ARG - B it B o 5/ R JE R 2 i b R 2 TR 22 5
.3 (P<<0. 05) . 7270 Ay P 28 4 o B i BE 2 5 50k
UG BE 3 2Z 18] L JC A B B85 LG B 5 /N R 6
F 2B Z ] LA RS A iR B 5 5l R XU

BEE 2 )25 S0 25 (P<0. 01) s 16 70 fft FO 2645 2
B B O 15 5 38 2 S B 2 2 ] W R 2
o o 5 5% i S O 2 2 T i BT XU
B2 5 /N RS A M B 2 ) L 5 o 3 AU B 2
SUNRIEE LB 2 12 5 R 3 (P>0.05)
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Table 3 T test results of AB genotype distribution in different litter size traits ewes
2 26 R JC £ B FEHF EQUE LR ES EUESIYEoES NRIEFZGHEF

I o Lrait KU B2 Singletons Twins Mongolia Multiples Small

-aming trat Twins Dorset ewes Mongolia ewes ewes Tail Han ewes

S A o2 ph R L o
jﬁﬁ]l&l@%%‘%ﬁﬂuiﬂe 4,261 4€0.039 0)* 0.298 5(0.584 8)= 24,523 8(<C0.000 1) 26.166 3(<C0.000 1)
Singletons Dorset ewes

P 5 4 3 RS

%fﬁl RS KU - — 6.366 4(0.011 6)* 0.162 7(0. 686 7)™ 0.102 7(0.748 6)=
Twins Dorset ewes
2 e 2 i
%{#Tﬂ’iﬁﬁu&ﬂé . — 8.256 3(0.004 1) 5.022 9(0. 025 0)b
Singletons Mongolia ewes
52t 2B UG 2

Twins Mongolia ewes

- (

. 522 4(0.469 8)=

Hraa fEE LB AR ZE(P>0.05),ab £ F L F B2 (0. 01<<P<<0.05) ,ac (R FLEF W B E(P<0.0D), FEShHFICE P, TR,

Note:aa indicates no significant difference (P>>0. 05),ab indicates significant difference (0. 01<CP<C0. 05),ac indicates extremely signifi-

cant difference (P<Z0.01). Numbers in parentheses are P value. The same below.

2.6 BEBMPRIBETHNBFEEEEFTEH
B8 36 1

2.6.1  ZoA LA SRR DR K R 5
PRI 780 A o 5 2 7 2 B 5 e AR AT O 22 40 B L
FH AR Rl AR 2 f8] F=238. 82, P<C0. 000 1,
225 B3 (P<C0. 01) 3 A [A] 3 B AS Rk 2 ] F =
9.07,P=0.000 6<C0. 01,2 7 i # (P<0.01);
AR SRR EEN F=2.19,P=0.113 1>
0.05, %% AN B E(P>0.05), 10483 5 Fh fn L
PRI 780 B4 5% 7 26 B S 2 R ) T 1 B AR S0 X
FEEBGE N

2.6.2 sy (DR G FRE N %5
Mrasit . JoMBE 30 5l F M/ JEF 1Y 77 05
Bz 8] fe /N A BB ChR ME R 43 B Ry 1. 549 7

(0. 044 9),1.580 1(0.046 4)F1 3. 000 0(0. 057 2),
ZE ISR o, AW S5 £ 2 ™
ERERARBE(P=0.638 5>>0.05), It f M 245
FH/NRIEFEZM  ZHFE S /NBIEFEZN 7 EEL
2R FE (P<<0.0D) ., 54k, /R JE 7= 26 R
2, 5 H AR T TR A

()] He PR AU ) Je /s e o A 5 2R . AA A
FAB YA 77 26 K00 e/ A B R (bR i) 43 31
1,956 7€0.031 6)F1 2.129 9(0.048 1), ZH It
SR R R R B K AR [a] P=0. 002 8, 2 5%
e i % (P<<0.01),

() ASTA] iy b 5 56 DR 78U A 2% 7 1) e /N — 3 4y
Bra R M2 I g R (R D,

x4 RMEERBEEYREERARNTZLRBEEFHAIFERN TRRER

Table 4 T test of interactional effect of breed and genotype in ewes with different laming numbers

Bﬁﬁ?fﬁ’ﬁm DX AB MX AA M AB SXAA SX AB
DX AA 2,478 30,018 3)®  0.244 1(0.806 7)™ 3. 144 50,001 8)= 18,995 7(<0.000 D)* 12, 140 6(<0. 000 1)=
DX AB — 2.403 90,011 9% 0.695 7(0. 486 1) 14,452 9(<0.000 D% 10,053 4(<0. 000 1)«
M AA - — 3.291 2€0.001 * 13,120 1(<00.000 1)* 19,019 2(<20. 000 1)
M AB — - — 2.521 90,012 2)® 14,399 3(<0.000 1)%
SXAA — - - ~ 4. 341 2(0. 000 7)%

DX AA. A W 2E 4526 X AA B, DX AB. oA M 26452 X AB; M X AA. 3226 X AA B, MX AB. 32726 X AB %1 ; SX AA. /NBFEE X

AA 1 SX AB. /NEFEE X AB,

Note:D>X AA indicates Dorset ewes and AA genotype; DX AB indicates Dorset ewes and AB genotype; M X AA indicates Mongolia ewes

and AA genotype; MX AB indicates Mongolia ewes and AB genotype; SX AA indicates Small Tail Han ewes and AA genotypes;SX

AB indicates Small Tail Han ewes and AB genotype.

3 AN dh B G A PR 8 45 5 520k SR A/ R 8

SEOFN 2 FhIL R AL CAA RN AB B 3L 6 Fh AR
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IE s B AR RN ) S5 /0N 3 X 053 ) o - T ) P R Ry
EXAABI(DXAA,FRD R 1. 443 2, T f W B8 4
X AB(DXAB) K 1. 656 3,521 2 X AA #I (M X
AA) S 1. 426 8.5 H £ X AB B (M X AB) W
1.733 3, /NRFEFE X AA BI(SXAA) Hy 3.000 0, /)
FEFEFE X AB(SXAB) H 3.000 0, AS[E &R LK
RIH VRN 1) 2 T LR AR (R O RPIL.DXAA Y
DXAB.DXAB 5 MXAA . MXAB 5 SXAA [i
EHEE(P<0.05);DXAA 5 MXAA.DXAB
5 MXAB 23 ABE(P>0.05;DXAA 5
MXAB.MXAA 5 MXAB.DX AA 5 SX AA,
DXABE SXAA MXAA 5 SXAA.DXAA 5
SXAB.DXAB 5 SXAB.MXAA 5 SXAB.MX
AB 5 SX AB.SX AA 5 SX AB [i] % F i Il %
(P<<0.01),

3T

3.1 BMPR-IB EE&#EMNEEESH

WARSE  E NS5 X T4 5 BMPR-1IB A
TERAG XA 746 £ 5 (A—>G) 52748 5 248 ¢ Z R Ik
AIAR SCPE AT T K B 52 . JF B2 FECB 3£ [A
i Booroola Merino £ @IH ¢ /NBFEFEEN L Ik
FEROOEHEY WA 2EH DL FECB 3& B h B3 fi
P N AT IR 2 5 . mRNA [ REEFH
AT XoF 552 ol 2 A0 2 7 S R AT T R okt
T4 2 HoAth 58 A8 07 5 2 A M 5 B M TR A O M 1 A
FEME A D . A5 A ] PCR-SSCP $ R 45 &
DNA B ¥ 09 T3 B 6 58 3F NG Sl
o VBALETC A B R AR LOBLSE T A B TR AR SR RN £ 2
FEFEF BMPR-IB 3N 7 4b B 728854~
SEPER 0 SE B L 45 R & IR0 294 DEEA H K
E] AA BUFTAB # 2 Fp3t AL, B AB 3 [N R 7R
BMPR-IB JEH 55 864 i S BT T A1 C 244,
BeA 78 4l A AR (BB BUANA) . 1 X A i
PR AT e O F H b fF 78 BB B K A, B 2
RCR-SSCP #il DNA Il J7 A 36 FH T JC £ B 38 47 F
g 2L /N FEE BMPR-IB SLH 5 7 4B Tk
D, w2 R B A o7 DR I T R I SR B
VAT RE S AN 2] BB AN R @ E b R A
BB 3L KA, 1] GBS B 457 5L N BROE BB L X L BB
FIANERNBEIETS . X5 Davist'™ BAF T 45 L AHLL .

Wy AR I R TC A MR S
F N R JEFE Y 4b T Hardy-weinberg - i 4R 25
(P>0.05), SRR FE HE LI T8 M 4 A4

A7 R85 1 38 A% R M L 1205 A8 A6 aSUTE P 7E FE AR N BE 1
fagwife, A FEH PICHIGMT 0.5, 31 BM-
PR-IB B 7 Hh R F 2B B EF AR,
oA e T £ B B R o B0 IG BE oF 52 F SRR BE AR
Sl AR B, PIC R T 0. 25, 10 JC £ P 3§
FeEBURBE RN L Z IR BEFER PIC /N T
0. 25, Ut B I A E Sy MR 5 b i T 322 40 43 A 1
TEAR TC 7 A0 X 4 e 4 5 BEHE T 04 A ic il B R B A
B TAEA — ] Rtk
3.2 AEAEEBRSFE~EZHMMEXME

AR TE4 2 BMPR-IB 5 864 {7 45 %
T TR CWAG s BARIZAL 8 R AR A 1 W2 R
JP A AR AR A 8 AR Je , AB YA 8 TG ff B
FERFF IR RE 3 55 T £ B B8 4 2 BUIG B 5F L TEfA R
FERFFERURBE 5 580 F R B 580 F IR B
FHNBIEFE LB ZH 25 W F (P<0.05),
157G B R0 F BRI B F 5 58 S XURBEE N R
FEFEZ B, SN PGB S 5 FRURBEF
ZR2Z S B E (P<0.01), A% BMPR-IB
LR B 864 i i 1Y 58 A8 WA 1 N A R )T 4 1Y AR
A ABAS ) B PR AU AE AN ] B 58 ) B S AR b i o A
H—E M2 5., & MR R340 5 AT RE 2
OBMPR-IB JE[H 864 i s i 58 48 4K hy [\ L%
A8 AHJEEAS F i UCA 2 T UCG, UCG R H
ST, B TR A A 0 8 R 2 e R R R L o

S A BT R AT & DT S w2 B8 Y Kk 4

@BMPR-IB $:[H 864 i 5 R4 T8 mRNA £
KD BE R TE mRNA B R 55 7 A 22
SR 3 R B P 4 L A P uR 2 B R R 45 s © BM-
PR-IB $:[H 864 o7 £ Y 28 728 W] G ffi At {4 A Sk 1 55 1)
A7 5 5 DT T B0 28 0k % 0 - s Ak T 3t U
B WL 22 A 59 U1 AR S 44 . DT 7R 5 22 4500 52 ) 50k
I M1 3 A BCE IR R & F s @ BMPR-1B 1A 864
A7 5 [R) SR8 AT AR 5 5 A ) SR 78 7 550 AN
S, % 5 Kimcehi-Sarfaty %0 1) BF 58 45 5 AR AL
It , BMPR-IB H:[H %5 864 i 5 i 5 48 2 75 Al LA
A by 4 1) 268 3 B BE T 00 TR A 5t A B A A A T
— IR i e 4 S T A AT IR ALY
4 45 ®

DX 56 47 2 4 294 M FEA ) BMPR-IB 3£ [H
87 ANE T AT Z SR, /F BMPR-IB LK 5

864 i M AIA T M C pyZea th B AR ERA KR
A4l AR (BB BN
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