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Abstract: Growth differentiation factor 9 (GDF9) gene and bone morphogenetic protein 15
(BMP15) gene were studied as candidate genes on the twinning trait in cattle. Genetic variation
of GDF9 and BMP15 genes in Luxi cattle, Qinchuan cattle, Nanyang cattle and Chinese Holstein
cattle was analyzed. The relationship between genetic polymorphisms and twinning trait was
studied in Luxi cattle. The results showed that the 2-base deletion at 3’ UTR of GDF9 gene was
only detected in Luxi cattle. The y° test of association between genotypic distribution and twin-
ning or monotocous trait in Luxi cattle showed significant difference (P=0. 006). Frequency of B
allele in Luxi twinning cows was higher than that in Luxi monotocous cows. According to bioin-
formatics analysis, the total free energy of the secondary structure of the mutation type mRNA

was almost the same as the wild type mRNA. But the stability of the secondary structure in

Y s H H#3:2006-08-21

EE&WE  FHERIFHEE BT (2004 ¥ 20) ; B R 8 SRR KRR 863 1 H (2002AA242011)

EE B v KT (1982, B i db A K EN W LA, FENFAEYH AR 5K F FFATF , E-mail : zhanglupei500@163. com

x BWAEE ML RS S, FENF S FRESE S KE TR, Tel:010-62890940, E-mail : simmenta@ vip. sina. com



8 3K B B 45 L 2F GDF9 Ml BMP15 JE [ 8 14 75 5 5 XU MR 10 06 R 5T 801

translation initiation region (TIR) of mutation type mRNA was significantly higher than that of

wild type mRNA. 4-base deletion in coding sequence of BMP15 gene was detected in Luxi, Nan-

yang and Qinchuan cattle. Homozygous mutation was not detected in these groups. The ¥’ test of

association between genotypic distribution and twinning or monotocous trait in Luxi cattle showed

no significant difference (P=0. 947).

Key words: bovine; growth differentiation factor 9 gene; bone morphogenetic protein 15 gene;

twinning trait; translation initiation region; RNA secondary structure
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GenBank b2 i 19 24F GDF9 3£ K i) mRNA ¥ 51
(NM_174681) 5 24F A 3L I 41 He x5 31, 53T 51 9,
Oy BT AR gAY X K 5T A 3 AEBIR X (3" Un-
translated region, 3'UTR), ¥ # F Btk b 5t K
FEABF G O AT R IAE 3" UTR fF7E 2 Bl AR
SRR SEAE . TIRCR G IE U A a AR R I ) 4
B 51 W B 1 B8 Y A7 A (Created restriction
site, CRS) . BIE5I¥) G1 24.5" CCATGAGGAAG-
GCAGCTGAT 3", T#E51% G2 Jy:5" AAAAC-
CGTGAGTGTCCTGGC 3", T RIZArR 1Y 1 5 Ky
FIAMEE RO EE . PCR W %4 :95 °C 5 min; 94
C 30 s,54.5 °C 30 5,72 °C 30 s.34 PME¥H;72 C
10 min;4 CIR-TE.
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PCR =¥ H 1.5 0 B Bt g M 5 g v ik Rz 0
1.4 EEHE
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7 uL.EcoR V NI 0.4 1,10 X Buffer 1 pL,#
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1~4. PCR product of Luxi cattle; 5. PCR product
of Chinese Holstein; 6. PCR product of Qinchuan
cattle; 7. PCR product of Nanyang cattle; M. 100
bp marker
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Fig.1 The CRS-PCR products of 3'UTR mutation of
GDF9 gene
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1,2. PCR product of Luxi cattle; 3. PCR product of
Chinese Holstein; 4. PCR product of Qinchuan cat-
tle; 5. PCR product of Nanyang cattle; M. 100 bp
marker
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Fig. 2 The PCR products of exon2 mutation of

BMP15 gene
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Fig. 4 Direct electrophoresis with PCR products
of exon2 mutation of BMP15 gene
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BB KA, 7Erp E i dE B AR AP A
RIZRA

2.3.2 BMP15 FE K 5 6 Fi B R g % BMP15
LI PCR 7740 28 5 U5 M T Jle 58 JG P, DK L 422 43 700,
PR 70 0 R RN SR FE R L3R 2, R 2 W LLE
th e L S 2 AR B AR T U CC OB IR AL, T B
A 2N A FRG BH AR BE AR R HUR B CC A CD 7 A
FEHAL I H C MRS L, & 7 A e PH A
REAR T CD S A8 450 6 f sy T 28 )11 4 B AR R CC
F PR AU B0 B 1

2.3.1 GDF9 BKAR BRI R  GDF9
& 1 GDF9 3'UTR CRS-PCR 7=#] RFLP-EcoR V B & F B 57 & 0 2 i B R 57 &
Table 1 Genotype frequency and allele frequency of GDF9 3'UTR CRS-PCR products digested with EcoR V
) . I R 7D 41 S0 3 IR AR 2R
JiEN AR/ %
Genotype frequency Allele frequency
Groups Number
AA AB BB A B

G E IR Luxi twinning cows 51 0.529 4(27)  0.411 8(21)  0.058 8(3) 0.735 0. 265
P4 4= B 4 Luxi monotocous cows 128 0.765 6(98)  0.218 8(28)  0.015 6(2) 0.875 0.125
b [ 15 873 45 Chinese Holstein 31 1.000 0 0.000 0 0.000 0 1.000 0 0.000 0
Z )il 4+ Qinchuan cows 34 0. 000 0 0.000 0 0. 000 0 1.000 0 0.000 0
74 FH 4+ Nanyang cows 36 0. 000 0 0.000 0 0. 000 0 1.000 0 0.000 0

3% 2 BMPI15 PCR 7= ] B £ 22 58 7R I Bt B2 o6 I 43 B oY o () B o0 o 5 o B (R 3
Table 2 Genotype frequency and allele frequency of BMP15 PCR products determined by direct electrophoresis

3 [R50 4 Y v oS
RN A E %
Genotype frequency Allele frequency
Groups Number
CcC CD DD C D
BYG4 WG4 Luxi twinning cows 51 0.3333(17)  0.666 7(34) 0. 000 0 0.666 7 0.3333
P 2R R 2F Luxi monotocous cows 128 0.328 1(42)  0.671 9(86) 0.000 0 0.6641 0.3359
v [ 1o #7414~ Chinese Holstein 31 1. 000 0 0. 000 0 0. 000 0 1.000 0 0.000 0O
Z )il 4+ Qinchuan cows 34 0.677 1(22)  0.322 9(12) 0. 000 0 0.8235  0.176 5
79 FH 4+ Nanyang cows 36 0.3889(14) 0.611 1(22) 0. 000 0 0.6944  0.3056
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e VT B S A 8RN 58 A YR 4R % 6 bR iE4S 35
nt ' B 4R A7 5 (Translation initiation region,
TIR) (4 & fH 48 5 4 — 51.9 kJ/mol Al — 148.1
kJ/mol, 4 TIR XKMBEEKT —125.5 kJ/mol A,
W AR e 2l 25 32 21 BEL A%, 1 1T 52 e 8 328 A 4 A9 &
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Fig.5 The secondary structure of 5’ end of wild type mRNA of GDF9 gene
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Fig. 6 The secondary structure of 5’ end of mutation type mRNA of GDF9 gene
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