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Detection of Major Gene on Litter Size in Sheep
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Abstract: The current study was designed to detect SNPs within BMP 15 and BMPR-IB gene and investigate the effect
of the genes on sheep litter size. Four sheep lines, HU-Yang. Chinese Merino monotocous. Chinese Merino multiparous
for wool production and Chinese Merino multiparous for mutton production, were used in this study. Litter sizes were re-
corded for each ewe in the four lines. Primers for BMP 15 and BMPR-IB gene were designed from database sheep se-
quence and polymorphisms were detected by PCR-RFLP method. The results showed that there was no polymorphism
with BMP 15 gene among the four lines, and there was an A / G SNP with BMPR-IB gene at base 746 among the four
lines. Three types of genotype (BB, B+ and + + ), based on A / G locus, were found within each line. The frequen-
cies of genotypes were significantly different among the lines (P<C0.001), with BB genotype primarily existing in HU-
Yang, + + genotype in Chinese Merino monotocous line, and B + genotype in Chinnese Merino multiparous lines. The
A / G mutation influence significantly the sheep litter sizes, and the BB and B + ewes had significant higher litter sizes
than + + ewes. The results of present study showed simultaneously that the genotype of BMPR-IB was a perfect pre-

dictor of the sheep litter sizes. These results intensively indicated that BMPR-IB is a major gene to affect litter size in

:2004 -02 - 16; :2004 - 04 - 06
(2002—01) (JC— 02— 06) [ Supported by Doctoral Fund of Xinjiang
Production and Construction Corps (2002—01) and the Outstanding Youth Foundation of Heilongjiang Province (JC—02—06) ]
1974—>, s : . E-mail : wangqigui@ hotmail. com
(1963—), s : . E-mail. lihui@neau. edu. cn



81

sheep, and could be used as the molecular genetic marker to select litter size in sheep.
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BMP15 (GenBank Accession
No: AF236079) 1
Xba T (t/ctaga) BMP15F  BMP15R
T896A , 154 bp,
. BMPR-IB
( GenBank Accession No: AF357007,
AF298885) 1
Ava I (g/gtce) BMPR-IB-1 BMPR-IB-2
A746G ; 140 bp.

BMP15F .5'-AAG TAA CCA GTG TTC CCT CCA
CCC TTT TCT-3";BMP15R ;5 -CAT GAT TGG GAG
AAT TGA GAC C-3";BMPR-IB-1:5"-GTC GCT ATG
GGG AAG TTT GGA TG-3";BMPR-IB-2:5"-CAA GAT
GTT TTC ATG CCT CAT CAA CAC GGT C-3',
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154 bp, PCR 1X PCR

.0. 16 mmol dNTP, 5 pmol. 1U Taq
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Fig.1 PCR-RFLP pattern for BMPR-IB gene
with Ava ]| digestion

Line 6: marker; lines 1~5, 7~10. digestion product.
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Table 1 The frequency of genotype and allele

among different sheep breeds (lines)

)

+ ++ +
Breeds (lines) N B8 B B

HY" 89 0.82(73)2 0.18(16) 0 0.91 0.09
CMMM 38 0 0.76(29) 0.24(9) 0.38 0.62
CMMW 111 0.31(34) 0.52(58) 0.17(19) 0.57 0.43
MM 122 0 0.05(6) 0.95(116) 0.02 0.98

DHY ,CMMM ,CMMW

,CMM
2)

1 HY = HU-Yang, CMMM = Chinese Merino multiparous line for
mutton production, CMMW = Chinese Merino multiparous line for wool
production, CMM = Chinese Merino monotocous line.

2)Number of ewe detected in parenthesis.
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2 (G
Table 2 4? analysis of genotype distribution
among different sheep breeds (lines)

(x®) x®» x®
CMMW HY
145.75(0.001) 193.11(0.001)

CMMM
CMM  86.43(0.001)

15.10(¢0.001) 77.82(0.001)

CMMM

CMMW 55.30(0.001)

P .

Note: the numbers in parenthesis are P value.

2.4 BMPR-IB

3 P
Table 3 Effect of various factors on sheep litter

size (P value)

Traits Factors
G L P GxL GxP LxP
Litter size  0.0001 NS 0.0031 NS 0.0287 NS
NS: P>0.2
3 . BMPR-IB A746G
. BMPR-IB
« 4 BB B+
+ + s BB B+
B o
4 BMPR-IB
( )

Table 4 Effect of BMPR-IB genotype on sheep litter

size (least square mean)

«C / )LSM
Genotype Numbers detected ewes Litter size (lambs/ewe)
BB 107 1.95%+0.0825%
B+ 99 1.87+0.0747%
+ + 137 1.17+0.09968
a 0.39
d 0.31
0.79
A-B (P<<0.001) ;
D. D = d/aja = (BB-++)/2;d= B+ - (++ +BB)/2,

A-B Means within a column with no common superscript differ sig-
nificantly (P<C0.001);D. dominant degree D = d/a;a = (BB-+

+)/2;d=B+ - (++ +BB)/2.

BB B+
1.95 1.87, + +
1.177, BB B+
2 2 ,++
1 . 2002 9 ,2003

5 BMPR-IB
Table 5 The prediction of liter size with
BMPR-IB genotypes in ewe

Parity First parity Later parities
Genotype BB B+ ++ BB B+ ++
N 81 71 100 26 28 37
Single 23 29 94 5 5 34
Twin 48 37 5 14 14 3
3 Triplet 10 5 1 5 7 0
4 Quadruplet 0 0 0 1 2 0
Quintuplet 0 0 0 1 0 0
71.6 59.2 80.8 82.1
(% )CPF"
94.0 91.9
(% )CPS
(%)PLS 184.0 166.2 107.0 219.2 221.4 108.1
1) CPF ,CPS
,PLS

1) CPF = Coincident percentage with fecundity; CPS = Coincident

percentage with single; PLS= Percentage of litter size.
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