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Abstract: In present study, the luteinizing hormone beta-subunit (LHB) gene was selected as a
candidate gene for the high prolificacy in Jining Grey goats. According to the sequence of ovine
LHB gene, six pairs of primers were designed to detect single nucleotide polymorphisms in the 5’

regulatory region, exon 1, exon 2 and exon 3 of ovine LHR gene in high prolificacy breed (Jining
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Grey goat) , medium prolificacy breed (Boer goat) and low prolificacy breeds (Liaoning Cashmere
and Angora goats) by PCR-SSCP method. The results showed that the similarity in nucleotide
sequence of goat and ovine LHB gene was 98% ., and only the products amplified by primers P1
and P5 displayed polymorphisms. For primer P1, three genotypes (AA, AB and BB) were detec-
ted in all four goat breeds. Sequencing revealed that two nucleotide substitutions (202C—A and
210C—T) at the 5'regulatory region of L Hp gene in the BB genotype compared with the AA gen-
otype. The differences of the litter size between different genotypes were nonsignificant in Jining
Grey goats(P>>0.05). For primer P5, three genotypes (CC, CD and DD) were detected in Jining
Grey goats, two genotypes (CC and CD) were detected in Liaoning Cashmere goats, and only one
genotype CC was detected in Boer and Angora goats. Sequencing revealed one single nucleotide
mutation (1124C—T) at exon 2 of LHf gene in the DD genotype compared with the CC geno-
type. Genotype frequency of CC, CD and DD was 0. 38, 0. 44 and 0. 18 in Jining Grey goats, re-
spectively. The Jining Grey does with genotype DD or CD had 0. 99 (P<C0. 01) or 0. 87 (P<C
0.01) kids more than those with genotype CC. The fitness tests showed that the Jining Grey goat
population was in Hardy-Weinberg equilibrium (P1 locus:y*=1.66, P=0.437; P5 locus:y’ =

40 £

1.22, P=0.544).
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£ 751K % (Luteinizing hormone, LH) J& 1 3 ¥
HE A T P06 0 200 L R O3 s Y — o 2 1 A
PERRIECR S il o A1 B PSR SE O 45 5 B RT A B A9 I
BREH . b, o MU BE P BE R Y ) 2 AR ST Y L T B
L A e e AR NIRRT AR 5 2 AR S G R
R MR I e RS . LH £ 54
MOV &= R I ROR YR S e A A S (SO O = 07953
LH 7] LAGRUE P #4551 36 19 J5 199 26 K I X 45087 240 g
PEATIEAT AR HEHEIR . LH 38 542 59 i R (folli-
cle-stimulating hormone, FSH) | #j ] 2 (inhibin,
INH) Je— 2625 4 7 P Rl 4 1T A 32 B i & & AN
HEOP  AESh W i AR S AR b R PR AR . DRR AR
B, N L H A BEAE A7 AL 42 5 45 - 19 1 052 i = A
Mz 5AEZ G B AH 1 Booroola £ i B
HABEM I LH W E (P<<0. 055, & %K
TR ARG NRIEERES T 4 A FET 2
SRR S Y I LH P 2 e B2 S 4 W 35 1 (P
<<0. 000 DRZEH S M ELEMMEES, %
FI XTI TL B LHB &R 0F 58 K BLAE 401 £ i
FAE—ADRAEG>A S O 157 B8R B
M2 (P>0.05)", Penty 544 L HB 3 (7 5
A 14 SRk 2R 2K A 1 kb 3 MM EF
A2 AN TG it 141 DEIERR . P IRA T
Sty LHP YL R 51 S 1L 2 v B0 ) e e B 1A

PP E 2R SRR D I FE R E 20 A Hh oy

L= 5 R R DR 22 B0 3t B S5 R T T L
FEH Ty B T T RS SR RO 2. 94,
LT B 7 s 68 1018, BRI
PR RO 2. 108 a2 BERL L AR F 3 7 I G ROk
1310 AR ST DA B0 1 (B 7 W) o h R
B 3 GER I =) FIAIR B8 7 1L = F G 77 4500 5
BRI ) S i g M R T FRBE G R 2 5 1
(single strand conformation polymorphism,SSCP)
Tr A L H B KL P A A () L7 i o i) B A IR
% &1 (single nucleotide polymorphism, SNP), f
XF A SSCP Z 251/ DNA J Be 47l 1y e #5 47
Br BT85035 77 58O G R B e AR . 1
e BETE 1 R AR IC Bl I 3 P AR LR A A

1 MRl5F%®
1.1 ##

BEMLZESET 2005 4F ™ 251 153 HF 7% 1L F
BEAE R SRR U 25 T 4 7 S EL X 153 HGE
TH W MAE R B AR E 5 77 L PR 2 b
(IWARARFEE) . 40 R 7400 F B F AR H
e HT T TR X K B L 40 HO R 1 3B SRR 40
HUZE BRI 2B 5 MR R B 1LPE 4 0 7K R T 4
Y. SUERBKCR L B R ARy 10 mL « B JHT#Y
15 B AP EE . — 20 CCURAT . P S0 T 2 9 41
B 4] DNA. % F TE 2% b (10 mmol « L
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Tris-HCl (pH8.0), 1 mmol « L' EDTA (pH
8.0)),4 CI-AF .

M BEAE SR X U T LU AR R G Rl
REEA HATESE. 5T F IWFEIR KAL) 54 5L
PREE 1 (n=48) .55 2 i (n=51) FI%E 3 Jii (n="54)
rPER 3 AR PR TR A
1E 3~5 HME R ZETT 1(FEZFE) (n= 40) .1 6~8 H
IVERZ=T 2( Z) (n=36) . 1E 9~11 HWE R
W3Rk (n=45) . 18 12~2 HFERZTT 4 (%
Z)(n=32),

®1 LFREGRPpLEEZEMSIMFS

1.2 FEiXHA

Tag DNA % & i . AINTP, pGEM-T Easy #
T DNAFr Bz o] i 28 Ak 38 590 6 L 50k 32 3 4k A 3 5
EAER A RIRAEYHEARGRA .

1.3 5|¥i&itfn PCR ¥ &

HHE GenBank k& R4 E LHR 3 DNA &
H11(S64695)1, ] Oligo 6. 0 B3t 6 XF 5149y, 4 4 A
B % 3 N A 5 P X AR T 1 ANE T 2 Ak
BF 3. 5l SR Y HORA RS\ A R,
SR 1,

Table 1 Primer sequences of goat luteinizing hormone f§ subunit gene
31 W 5195 (5'-3" 88 X I PR/ bp
Primer Primer sequence Amplified region Product size
Pl F. ACCAGATCTTGGCCCTTG 201
R: CCAAAGCCTGAGTCCAAC
F. ATTGAAGCTACGCCCCTC .
P2 ) 5 P $E X 250
R: GAAGACACCCAAGGAGAAG
- F.: TGATTTCTTGTACTCCCACC 263
R: TGTTCACCTAGTCTTATACCTG
F. ATTAGTGTCCAGGTTACCCCAC .
P4 ST E X A T 1 231
R: TACTGCCCTCCCCACACTCTTC
F. CCTGAGGCACTGGCCTTGTCC
P5 ST 2 195
R: CACCATGCTGGGGCAGTAGCC
F. CATGGAAACACTCAAGCTC
P6 A F 3 274

R: TTAGAGGAAGAGGATGTCTG

F AR L5190 RACK T U519

F. Stands for forward primer; R. Stands for reverse primer

PCR ¥ 3K RNy 25 pL 42 45:5 pmol « L' 5]
P2 pl; 10X PCR G 2.5 pLs ANTPs 9K 2
200 pmol -« L';Tag DNA 247 1 U;50 ng » ‘qul
DNA Btz 3 pL; 514 P1~P6 i Ay Mg*" 4k JiE
AEA 2.0,1.5.1.5,1.5.,1.0,1. 5 mmol » L"; H
A ddH, O #h 5%,

5% P1,P2.P3.P4 iy PCR ¥ L7 .95 C il
A5PE 5 min; 94 “CASPE 30 s, 1B KR (64, 5.62. 0,
57.5.63.5 °C)30 s, 72 ‘CHEff 30 s,35 NMEH ; &
JG 72 ‘CHEAf 8 min; 4 CLRAFE. 514 PS5 Hl P6 -
W% T Touchdown PCR #& J¥. P5 WY
Touchdown FE[F K :95 CH#HiZ¥: 5 min; 94 C A8
30 s B KR BEM 74 CIFIR B 3 MRS 1 °C LB

£ 70 C, 2B kR 70 TR 3CE 22 MG R
KEFTE] 30 s, &AEIN 72 ‘CHEA 30 s; 5 /5 72 “C HEAif
8 min; 4 CI#fF. P6 B4 Touchdown F2F 4 :95 C
AR PE 5 min; 94 CAS P 30 s, 3B AR BE M 63 C I
G B3 NMEHRRE 1 CLRER 55 °CL B R E N
55 CHI B E 14 NEI B KA 30 s, & 1E 3 72
CHEA 30 s;dcfa 72 ‘CHEAH 8 mins 4 ‘CLRAF. ¥
FH 2 20 35t i W R J5C F K A
1.4 SSCP 4 #f7

1.5 uL PCR ¥ 6 pl EREGE M (98 %6 2
B W R 0. 0252 IREFEE 0. 02526 —HI 2K H .10
mmol « L' EDTA(pHS. 0).10% H IR~ .98 C
2P 10 min, PKi 10 min, 2R 5 JE 728 1 5 9 4 Bt i
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BERE AUk 4 ~5 ho R B 4, 5149 P1~P6 it
JFH B 2R VN M 5 Mg 56 e 28 K B2 ( Aer & Bis) 435l 39
11,39 01,29 11,29 11,29 :1.29: 1, BRNKEEIZ
B W BE oy B A 10%, 12% . 12% ., 12% . 12% .
12%  HL 4y 92 130, 140,160,160,160,160 V,
G
1.5 mENF

WA TR B R AL 265 4R 1) PCR 3738 7= ) I AE X
38 Je M0 7 & i 46 Ak s B0 s 19 DNA R B A
pGEM-T Easy # {4 i% 4% , I 5 AL K AT I DHSa 1§
ko FHBORE $i I 7R & 482 ISR A by 0 e A5 Al AT
D B — o i R 78 Bt Bk 2 A 7 P I T iy PR
PR A A 5 e O A B2 ) 58 B0 Y
1.6 Zitah

T E I PLUPS A Y 58 R o A AT
e JEH 30 1T A P A A 6

Bl G T B R AT e/ e Ty 25 43 BT L AR
THWESEAE LHR & 5 H AL Z (8] (1) 22 55 (X
P1 A1 PS5y e PR 78 BBl AT 434D

Vil — #+Si +Pj + Gy +€ajk1

Horf s yia AT G RO SR AE s e AREAREME S R
AR R E RN 1 =1,2.3,43 P ]
AHGU B E RN . j=1.2.35G S LHB HEHZE k
ol 35 R AR [T BN k=1, 2, 35 e Ay B HIL B 25 K
M. ] SAS(VS. 12) ) GLM i 258 1.

2 & B
2.1 PCR ¥ i

Frcit g 6 xF 51 AT PCR & 1y #3145 1 4F
SRRy BRI S WU R/ — B H B AR
SR A AT L E R 2E AT SSCP 0 b7 . 6 X5l
L BOE AR SN

1 2 3 45 6 7 89

10 11 12 M bp

1,2. P5; 3,4. P6; 5,6. P1; 7,8. P2; 9,10. P3; 11,12.
P4; M. DNA marker

B 1 6x5143xf1h3¥ LHP B PCR B4R

Fig. 1 PCR amplification results of goat LHP using six pair

of primers

2.2 SSCP # il

X6 %t g Y43y PCR =¥y 43 5| # 17 SSCP
AT KRB PRI PS MG BRAEE 2 A AR 4
XYY S B R 2, PLY I B
A 3 M IEFE A, 4351 AALAB Al BBOE 2);P5 3
WA B A 3 R AL, 4 Bk CCLCD fil DD
(K 3),

1 2 3 4 5 6 7 8 9 10 11 12

1.2,5,9. AA#1;3,6,7,10,12. AB#1;4,8,11. BB #l
1,2,5,9. AA genotype; 3,6,7,10,12. AB genotype; 4,8,11.
BB genotype

2 AEWLFRM PLYE K RE SSCP 5347

Fig. 2 SSCP analysis of PCR amplification using P1 in differ-

ent goat breeds

6 7 8

1 2 3 4 5
M
1,2,3,4.CC#; 5,6.CD #Y;7,8. DD %

1.2,3,4. CC genotype; 5.6. CD genotype; 7,8. DD genotype
3 AEWLERTPS F I8 BB SSCP & #7

Fig. 3 SSCP analysis of PCR amplification using PS5 in differ-

ent goat breeds

2.3 FA&SH

¥ va B I Y 45 F B4 BLAST, i# 4 1l 2
LHR P 5" 4= XA 3 A5 &5 m 4Kk 1300
bp . 540 %7 51 B AU 9800,

P45 278 BB 5 AA JERNRIUAT HAE 202 Fi
210 bp b5 51 C>A fil C>T R4 (E 4);DD &5
CCHEFIAM L AEL 124 bpib A7 1 4> C—>T B 5L 6
FRAS (] 5) R RAE AT 1R A HRR UL R TTER
2.4 LHpEEEARLFRMHHNEEREZSMHE

A AR LHR SR 2 3 51 959738 7 B
Fi% 565 07 ik PR3 R B PR BT 3 L 3 2
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202 210 202 210

' ' ' !

CAATGAATCCTTT

CACTGAATCCCTT

AA genotype BB genotype

B4 WES(4 P1 s AABB E E 3 202 70 210 bp &b 3R TE 5 FF g E
Fig. 4 Sequence comparison of mutations at 202 and 210 bp of AA and BB genotypes of
primer P1 in goat LHP gene

1124 1124
T C A A C G C C T C A A T G C C
CC genotype DD genotype

B 5 W¥ESI4¥ P5 s CC.DD EFE! 1 124 bp & R RN F 1 E
Fig. 5 Sequence comparison of mutation at 1 124 bp of CC and DD genotypes of primer P5 in
goat LHP gene

F2 4NLERMAP LHP BEE NS E FFEMEFEB MR
Table 2 Allele and genotype frequencies of LHp gene in four goat breeds

FrHELE USRS

mho AP . S HZNIIES S EHEDAIIES
Jining Liaoning
Breed . . Boer goat Angora goat
Grey goat Cashmere goat
oa N 153 40 40 40
H: R B R AA 0.58(89) 0.45(18) 0.05(2) 0.58(23)
Genotype AB 0.39(59) 0.25(10) 0.82(33) 0.37(15)
P1 frequency BB 0.03(5) 0.30(12) 0.13(5) 0.05(2)
At £y i R 3 R A 0.77 0.57 0. 46 0.76
Allele frequency B 0.23 0. 43 0. 54 0. 24
e AEPTES CC 0.38(58) 0.28(11) 1.00(40) 1. 00(40)
Genotype CD 0.44(67) 0.72(29) 0.00(0) 0.00¢0)
P5 frequency DD 0.18(28) 0.00(0) 0.00(0) 0.00¢0)
e iy 3 PR 9 2R C 0. 60 0.64 1.00 1.00
Allele frequency D 0. 40 0. 36 0. 00 0. 00
545 9 I BT R A TR

The numbers in the brackets are the number of individuals that belong to the respective genotypes
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H15% 2 Al WL P19 88 BeAe 4 A1l =5
HEA I F] AALAB F1 BB 3 Fh 5L B, 75 3K 1 2
B 450 L PRUIR A oA 3 S ah Fl AR 2 A S5
LR A s PO Y3 BOE B T LA R
#| CC.CD i DD 3 B 5 P AU, 78 15 7 480 1 2 rpok
F| CC 1 CD 2 B ALK AL, AEH A 2 A1l 26 5 A b 4
HRG M E] CC HLH #,

SR, UF T AT PLUPS PN 8 i AR Ab
Ty 3 - A A% S IR A (P RS " = 1. 66, P =
0.437;P5 7.y =1. 22, P=0. 544) , X 5K Il (1)
UrTH WAk B — A B AL RS KRB 1 — A B ATLRE
A& R T X 2 A JEE A Y P
WA 2 BN BB R AR BUE RS SR R 5
2.5 A EMEFTFELUEF-EZHNZMN

XFT PLY 3G v Be. Jr 22 40 i 45 R W) 77 6 2
RN YO T T LA S RO A W R () S
Jy P=0.036 f1 P=0.031).LHpR 3L H R 5 T FH
27 6RO BB (P=0.063), % T P5 4"
BB T 2o BT e R AR B = IRk LHB
FERRIXT B 73 1L 7 S B A B R (O3 R
P=0.042 ,P=0.035 fll P=0.008), A[d LHB %
R 153 HPE T L3 BE 3 77 5 30 i/ — 3y

fi R AR fELR ML 2K 3.
#3 TEALHPEEROFTELUEFEZHMNRNRY
BRI IR

Table 3 Least squares mean and standard error for litter size

of different LHp genotypes in Jining Grey goats

3 TR HAEH FEIEH Litter size
Primer Genotype No.
AA 89 2.9040. 20
P1 AB 59 2.72+0.18*
BB 5 2.14+0.15%
CC 58 2.25%+0.21°
P5 CD 67 3.12+0. 20"
DD 28 3.2440.30%

71X AT A I 7 0 79 £ D 22 52 35 (P>
0. 05) , [ — i 5 | Wy BAT AN [R) -5 A A 1) 1 B4 08 1) 22 S A W 355 (P
<0.0D)

Least square means with the same superscript for the same pair of
primer have no significant difference (P>>0. 05). Least square
means with the different superscripts for the same pair of primer

differ significantly (P<0.01)

HIZE 3 AP0 0 F PLY S A BLBF T ILE 3

oo ke PR B 22 [] 5 S 0 v B B3 (P>>0..05) . X
F P5 14 R BLL. DD fil CD 26 H 8 3% 7 F 1 27 1
FEREBUY R CC BEH A £ 0. 99 H(P<C0. 01) Al
0.87 H(P<<0.01),

3 3t ig
3.1 LHpEEMEHHE

EEERZE 1) cDNA B M ALK KR4 42
FILA P R gy B RS ED Y W LHR A
B REBRKE KA N 1.5 kb, d” Angelo-Bernard
Ml JH R B LHB cDNA A g £ EF. 40 5 T 1K
pBR322 cDNA S Hh 73 8 A 3 45 5 LHR A&
cDNA iy s B, IF 4815 T 48 3¢ LHB WAL 58 1
DNA J7 51, 45 R R B € i 40 - LHBR &R 7 5
54K 98 AR 5 A 840 AR, 5K
BUA S1 M AHMIME. S S @ s WA 74 20 AL
5AH 69 % A RIEN . sz p A
)5S 22 (s W) i A2 Bl A B R R % . LHB
L AR 5T H A B TR R R R BN
FEEC AR R B EY R R IE R AR £
Valdes-Socin % 75 — A~ 9 F W 1€ 3B 1 U3 v AR
kB LHB B A — 4 LR 2 (Gly36 Axp) jil i
LH A4 AT B A E . Lofrano-Porto %17
TASEIG 2 AL B A1 A7 £ vk [l i & B LHB
JEPR 50 B YA A A B AR TVS2+H1G—>CL i
RAZWIR T mRNA B8], i i LH A 3 i P4
HRBMIAT. N LHBFEF I 2 4 RAE A7 S
(Trp8Arg/Nel5Thr) # i B S48 M IR I R A & A
T IR #1 B ¥k 1B (hypogonadotropic hypogonadism,
HH) %A M"Y . FRESE LHR N 3
AH TR B 3" R X P9 AR VA K BRAT: AT %8 A A
SN 2ZANE TR ER LA ZBMEML,
25 45 PG O) 00 5 15 60 B VL 8 SF LHB 3 B B oY
RIAE A01 7 SAFAE T DRAZE(G>A T O, 577 %
BBA BFEMIC(P=>0.05) fH AA FEHBIBE 5 2
G RS E AR R,

AL LHR 3 5 W4 X & B 2 Ab %
A5 202C—>A Fll 210C—>T, 7E 4 > 111 3 i Ffr e #0460
BT 3 FPLH A (AALAB Hl BB 7EAN BT 2 1
1124 bpb il 2] C—>T %48, AL 7 F 1L F
Rl 2] 7 4 3 Fh 3L A (CCL.CD F1 DD) L 1L 77 4%
Lt =E s DD R R B i 78 3% 2K L =3 F 22 BF L
2 AR Rl R I B CC BRI AL, 3 AT g
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Je H1 P A S R LR A A5 22 5 T
3.2 LHp EFREZEMENXR

Kumar 3 i g8 57 LHB 3 [ AR /)N BRAS7R Jie) B
TAZIE X 2L B W A M Re R s . LHB Sk
bR/ N A G A B A G E R AT A F . B a
A RE S . LHB 3k PR R ) R /N B3 B 2 L
AR /I o I3 R ER L P B SR R KT R AR K TR A
152 B8 ER T 0 L Y B s L 5 TR i A 1 O /S L3
AP AR LREAR T & i 3R v 8 38 R 22 3 R K
BEAR L BRI AR & B - s IR B2 3k Fe B L HR 3 R X iy
FL 20 W 1 1 RN AR B RE R A O AR
BE AN L 38 & B 22 Pty i R 0 A 32 A 288 T e A
-1 VR AERNERERA 1SS LHR K S
Bl X B IR AS A X i 3 DR A Rk R AT I
78 SRR B Y C B R R VA R N R R N
FEAEISE LHB LN 5 P KA 2] 17 2 4bge7s , R
Ak B 5 AR b P SR O A 6 (P >0, 05) . B
5" s X AR AT RE A7 A8 5 B 5% R 1 A R AL X
SE A7 5 AT BB 5 SR 25 A, T B R R i L H B
ik, LR TE SRl 2 E) LH 30k 1 22 5]
e 5% X I 2 B & X Rt — PR RUESE

TA AR AE LS LHB SEH A8 7 2 K 2
1124C—T 8748 % 5748 5 7= 36 50 B35 M 56 (P <
0.01), HARIZRAL WA 51 2 FE W i 78 o {H 7] LAk
D322 A7 15T R 55 4 i 77 7 L 2 v BB ) ) R R

AT BRBA I LHR JEH A& T 17
LB HEATRRHELEFRMHNET RS
HRENME S AR NG PR ERS R
WAASTE] A R0 TR B — 2 A3 AT 1 2 LHB SR Y
TR AR T AETE SNP 7 5 DL 7 3% 86 5 A5 7
SR SR LHB XL 0 33k & WA 1A R &
YrfE o Hh T A 53 K6 I 1 5 o 50R AR AR B0 D, B
RAF LSS ORI 1 (AR 3 Il 2 SR A PR
FEAK AT ARIE 5 77 26 P RE SCIRAE VR AT

4 &

ARWFFEAE 4 A2 SR LHR JER 57 98 45 X AT
Kl 3] 3 Fh L (AALAB fil BB) . BB 2 kb ge A8
202C—>A Fl 210C—>T s X Tz Ak FI AN T 2, RAEHE
TR ORI 2 4 3 A 3k R &L (CCLCD I
DD) 3L 7 4 1L 2 A R DN ) DD S A i 7E D
VITESY I E-3= T nAITE RO/ NP R Ul L P R el

CCHARLAE 1 124 bp ALK F) C—>T R4, Hi%
FEAE G 77 SR E A

SE Bk
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