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(0 117 ), (0 083 3), (Q 000 0); (0 5147), (Q 428 6), (a 265 6),
A (0 964 3), B A
(0 666 7), (Q 533 3),
16 FSHR 5

Table 1 Frequenciesof alleles and genotypes in six cattle breeds at FSHR gene 5' region

Breeds Frequencies of genotypes Freguencies of alleles
AA AB BB A B
Qinchuan cattle Q 416 7(10/24) Q 500 0(12/24) Q 083 3(2/24) Q 666 7 03333
Holstein Q 125 0(4/32) Q 281 3(9/32) Q 593 8(19/32) Q 2656 Q7344
Jinnan cattle Q 214 3(6/28) Q 428 6(12/28) Q 357 1(10/28) Q 428 6 Q5714
Smmental Q 147 1(5/34) Q 735 3(25/34) Q 117 6(4/34) Q5147 Q 4853
N anyang cattle Q 926 8(26/28) Q 071 4(2/28) Q 0000 Q 964 3 Q 0357
Y anbian cattle Q 266 7(8/30) Q 533 3(16/30) Q 200 0(6/30) Q 533 3 Q 466 7
2 4 FSHR 5 < Q 05) ;
( , ) 3
H ardy-W einberg
, 2 X , (P> Q 05);
H ardy-W einberg (P (P< Q05
> Q 05); (3
> Q 05), (P
2 3 FSHR 5

Table 2 A lleles and genotype frequenciesof three breeds at FSHR gene 5' region

B reeds Type Freguencies of genotypes Frequencies of alleles
AA AB BB A B
Tw inned cow s Q 500 0(5/10)  Q 400 0(4/10)  Q 100 0(1/10) Q 550 0 Q 4500
Qinchuan M onovular cow s Q 300 0(3/10)  Q 600 0(6/10)  Q 100 0(1/10) Q3500 Q6500
catle of winned q'?:fe”dam Q 500 0(2/4) Q 500 0(2/4) Q 000 0 Q 500 0 Q 5000
Tw inned cow s Q 062 5(1/16)  Q 250 0(4/16) Q 687 5(11/16) Q 406 3 Q 5937
Holstein M onovular cow s 0 250 0(3/12) 0 3333(4/12) Q 416 7(5/12) Q 458 4 Q5416
of twinned OgNezcendam Q 000 0 Q 250 0(1/4)  Q 750 0(3/4) Q 375 Q6250
Twinned cow s Q 000 0 Q 818 2(9/11)  Q 181 8(2/11) Q 409 1 Q 590 9
Simmental B reeding bull Q 000 0 Q 916 7(11/12)  Q 083 3(1/12) Q 458 3 Q5417
Control Q 454 6(5/11) Q454 6(5/11)  Q 090 9(1/11) Q6818 Q 318 2
AA , B ;
) AB , BB 3
BB , A , AB
) , A , B
) AA A
BB , 25 6 N ei
) B
, 4 6 N ei
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Table 3 TheN ei standard genetic distance of 6 bovine breeds
Qinchuan . Jinnan . N anyang Y anbian
B reeds cattle Holstein cattle Smmental cattle cattle
Q inchuancattle 0
Holstein Q 321 98 0
Jinnan cattle Q 111 56 Q 044 62 0
Simmental Q 043 37 Q 113 64 Q 0147 26 0
N anyang cattle Q 093 84 Q 981 70 Q 463 23 Q 284 57 0
Y anbian cattle Q 032 59 Q 133 26 Q 023 53 Q 010 34 Q 253 08 0
3 ( 2, 2
S
Yanbian cattle
1R ]
Simmental
B4
Jinnan cattle
E0ES
Qinchuan catile
frima g
Holstein
HH 2
Nanyang cattle
0.1 0.2 03 0.4 0.5 0.6 0.7 0.8 0.9 1.0
2 6
Fig 2 Phylogenetic tree of 6 bovine breeds
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Polymorphisn on the 5’ flanking region of FSHR gene in
6 bovine breeds and the relationship betw een its
polymorphign s and the tw ining traits in 3 bovine breeds

L El Xue-qin™?W EIW u-chuan®, CHEN Hong"*, XU Shang-zhong®, XU Ting-sheng’,Y UAN Zhi-fa'

(1 College & Animal Science and T echnology,N orthw est Sci-T ech U niversity o A griculture and Forestry, Yangling, Shaanxi 712100, China;
2 College d A nimal Science and T echnology, H enan U niversity  Science & T echnology, L uoyang, H enan 471003, Ching;
3D egrarment o L if e Sciences, Zhanjiang N omal U niversity, Zhanjiang, Guangdong 524048, China;
4 Institute o B iotechnology, X uzhou N omal U niversity, X uzhou, J iangsu 221116, China;
5 Institute d A nimal Science, ChineseA cademy d A gricultural Sciences,B eijing 100081, China)

Abstract: PCR-RFL Ps of 5'-flanking region of the follicle-stinulating homone receptor (FSHR)

gene,w hich includes exon 1 from 176 cattle of 6 breedsQ inchuan cattle, Chinese Holstein, Jinnan cattle,
N anyang cattle, Y anbian cattle, Chinese simmental,w ere analyzed w ith restriction endonucleases Pst [ , Sin
I,H aelll and Taq I. The results demonstrated that no polymorphisn was found after digestion of PCR
productsw ith restriction endonucleases Pst I, Sin I and H aelll, but 3 genotypes (AA,BB,AB) were
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32

found after digestion of PCR productsw ith restriction endonuclease Taq [ and therew ere great differences
in frequencies of genes and genotypes anong 6 breeds T he relationship betw een the polymorphisn and the
tw inning traitsw as further analyzed in 3 bovine breeds T he results indicated that the frequencies of allele
A (Q 550 0) and genotypeAA (Q 500 0) in w inned cow sw ere higher than those of alleleA (Q 350 0) and
genotype AA (Q 300 0) inmonovular cow s for Q inchuan cattle,w hile the frequencies of alleleB (Q 593 7)
and genotype BB (Q 687 5) in twinned cow sw ere higher than those of alleleB (Q 541 6) and genotype BB
(Q 416 7) inmonovular cow sfor Holstein cattle In 3 populationsof Chinese Smmental, the frequencies of
allele B and genotype AB were higher in twinned cow and seed bull than in the control cattle Based on
frequencies of the alleles of 6 cattle breeds to estimate the N ei-standard genetic distances anong 6 breeds,
the phylogenetic tree show ed that Chinese Smmental and Y anbian cattlewould cluster together first, than

Jinnan cattle,Q inchuan cattle, Holstein and N anyang cattlewould be joined in turn
Key words bovineg FSHR; tw ining trait; PCR-RFL P
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