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Abstract; Typical bovine species or subspecies of Bos taurus, Bos indicus, Bos grunniens, Bos fron-
talis, Bubalus bubalis ( Swamp buffalo) and Bubalus bubalis ( River buffalo) were used as experi-
mental populations to detect genetic variations of complete coding sequence of bGH gene. The results
showed that the GH gene was 654 bp in length of all 6 populations and 16 SNP sites were determined
from coding region. There was no variation site in the 1™ exon and 3, 5, 1 and 7 variation sites in the
2" exon, 3" exon, 4" exon and 5" exon, respectively. It was indicated that the 5" exon was the very
high mutation in encoding region. Great difference of the distribution of SNP sites arised between dif-
ferent bovine species or subspecies. Of the total 16 substitutions, 13 sites were synonymous and only
3 sites were nonsynonymous. Three nonsynonymous sites were located in the 2" exon, 4" exon and 5"
exon, and caused relevant amino acid revised.
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HE 2 A EAR R EE A E R
A WRIK R T EE A Z SMETR FE 5N # A 53i
H A R HEAE L RBUAE FE PR ALK AR AR
F [l [T A7 B A4 Rb sl > SR sy, T B K A 2 i
IR IR R AR L s i W T % TR A R
A= AP A AR R 1 B

K2 (Bovine Growth Hormone, bGH)
PR F G T AT I I T P 00 L 53 D 1 — o B — I
MEABUIER, Ee—MEAT 24 HIRE R A&
KPR, BB W LT A7 i L U BRI A0 e .
hGH B A2 1 e 4 ] 2 A K BR 23 WAk P 9
ARKERFEEEN, Fi, bGH KP4k
TESE R AR AR R | A KPR BE S T T 58 i B4
Z—. EN{CE T bCH LN P ik . 28540
RO UL K 35t A5 0% o3 B i BRI, R T A LA
F AN RER R T —Se LR R 2

ARSCH5 G PCR 35 F1 DNA PP 4R, i
SHTAERE 6 A RER GH JE R 45 5 [X 4 7 51 1Y) it
s s, LIRS A R A=A (BGER)  [8]AY9 751
FARE(R R, NilE— DR R KR H AR AT
AP B 22 S 1 1 I 9 ) A B R SR T
VESR AL DA B

1 HESF %

1.1 REACREFEE LA DNA $EH

DS h 4 O e & /R B X M#E 2, 19
%, WEMT MG) . \H4 (7 KREFHMA,
18 3k, HEMS LQ) . EMIES CFrimdE & /R
HIin X AL, 16 3k, 5455 BM) | i e 4
(=MAVKE, 20 L, 545 DA) | 1
KA (MHERGH, 18k, HEFFS SB) A
Je B - FidEAKA (AR, 16 3k, 48
55 RB) o alCEMEmA . k. A K
WU T EERK A R R K A R4 6 AN
RIS 107 A4 1) 200 # Dk e e A . R A5
HERR I — A5 IR EIE R 41 DNA, TE % i,
-20 CHAFR Y,
1.2 5lYitS56 M

M4 GORDON 5% 2 28 % (i 24 GH 3
751 (GenBank % 35 M57764) it 4 %3]
Yy, ¥ GH JEN & HiRH B, 3IMZEIE LA
TAEYTERARAF A K. 51975, PCR ¥4
HAr R BER /N B SR AR S AR G B ILER 1,

&1 PCRYESIYMFI. LE. RERX/NFIRNEE

Tab. 1 Sequence, location, fragment size and annealing temperature of the primers

FrBe 15 (A Ji BER/V pb Bk R/ C
fragment primer sequence location fragment size annealing temperature

P1 5" - TCTCAAGCTGAGACCCTGTGT -3’
GHI1 408 ~ 860 453 59

P2 5" - GGCCAAATGTCTGGGTGTAGA -3’

P1 5" - TTGGGCTTTAGGGCTTCCGAA -3’
GH2 805 ~ 1224 420 60

P2 5" ~=TGAACTCCTCAGTTTCCTCCC -3’

P1 5" = ATCCACACCCCCTCCACACAGT -3’
GH3 1182 ~2072 891 61

P2 5’ — CATTTTCCACCCTCCCCTACAG -3’

Pl 5" - TAGGGGAGGGTGGAAAATGGA -3’
GH4 2054 ~2457 404 60

P2 5" - GACACCTACTCAGACAATGCG -3’

1.3 PCR Y. FHyaffb iy

¥ 50 uL KWK Z, 45 10 x buffer 5 uL,
25 mmol/L, MgCl, 1. 5 uL., 2.5 mmol/L jE4& dNTP 2
pL, 10 pmol/uL {1 b FlF51#14 1 ul, 5 U/ul
Taq DNA polymerase 0. 2 L., DNA £tz 100 ng,
R KEKAME . PCR S BFEF S 94 C s
5 min; 94 C 60 s, 59 ~61 C50s, 72 C50 s,
4132 AMEFR; 72 °C 8 min; 4 LA,

PCR =Wy 8% 5 TN s Tt Jrie B58 e v, Uk A U 47
WRCRIE , PRI 2R 1 5 bR 7 By PCR =4
B 5T TIANGGEN A= W4 AR A R 2 W) 23 ]
DP204 DNA ¥ alife il & alifh, SRE% B
TAEY) TAEA BR /B Y .

1.4 Bllagiit

e 28 R 2 Xt P, LA Clustal x

1.837 ¥k 47 £ ¢ 5 xF £ HE B0, LK1
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2.1 PCR 4§ 34 Jo il &5 21
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WE\Y s, Sext PCR N A9 SEAR Kt 1T iidk,

[ F T ToRoi. 4

b: ;#Eiiz
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a. Bl
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B 1 GHEREPCRY 71 i ik E %
Fig. 1 Electrophoresis photographs of PCR amplified products of GH gene

PCR 4 3= Wy 2 alifb J5 B T00)% . I3
G5LRM], GH B 4 934 F By K K IRO2
453 bp, 420 bp, 891 bp #1404 bp (LA GenBank %
e M5T764 R HI RS ) . A P ) DNA
RFEBERKE¥ SRR BERKESE .

2.2 GH E:[H 4t DX 1) FAAZ A IR 22 A5 P Ao i Ui
5P 9 SRR o3 b

4 GH BEPR (1) 4238 I 235 0t et 06g 51 34 45 4%
X, PHER B SR S IX P51, 44K 654 bp
(LA GenBank % 5¢'5 M57764 ¥ 5| 2 HR) , &£
HIFHN XS0, 76 6 AR AL E T 16 4~
SNP fii o5 (UL 2), Wi HICIe AR (S W)
WIRETER (BOEFRN) 8], ¥R 556 A
T, M 2 R0 GH KPR 4 it X 0 B F /]
DA, a4, ma . fe4 . KA 2
FEUN, FE2 ~6 AN S 0], AR S
ity A% H RSB 0.30% ~0.90% ; THIFEALK
A SR AR AR R P A 622 5, (HEATS 5
40 A FEA . KRB HTR 2 S LRI
TE 12 ~ 13 DAL Z ], AR A7 8 2 (5 i IX.
Mt adm 1.83% ~1.99%

MR A 16 4~ SNP £ B, 3% B &7 5
X by e PR R A TR [ e R B 2, 2R15:3 10 F

=
easdl C ol
c. B3 d. fr B4
fragment 3 fragment 4
[ 111222244 455566]
[ 7007467915 568175]
[ 8237354147 568175]
MG1 CCGGTGTAGS TCTGMT G1
MG2 . ... ... S... A G2
MG3 ... ... .. C...... G3
MG4 . ... ... C....A. G4
LQ1 . T....... C.T..C. Gbh
LQz . T...... SC.T..C. G6
LQ3 ... ..., C.Y..C. G7
LQ4 ......... C....C. G8
BM1 ......... C...... G3
BM2 ......... C....C. G8
BM3 Y......... ... C. G9
DA ... ... C....C. G8

SB .. AACACG.C C. CACC G10
RB .. AACACG.C C.CACC G10

E 2 GHEREALXAISNPLLS
Fig.2 SNP sites of CDS of GH gene

BN (LA AL AR R, A A i L
FEB R R ), a3l 45 0 Gl #] G10
(LPE 2 AR ) o Al 44 B 2 R B AT DL
Tl A HA 4 B, A BOR 4 MR, S
HAT3 RS, RAiE | TR PE UK AR R i 2K
R EA L RERL; Wil A SRR 1 AL
[l B RS G3, b HRAE ORBUE A | AL
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[l B TR 8, TR TR A 5 T i B K AR AT 1
P IER] Y B Y GO, JHL A% 4 A9 B0 2 4% A ol
(EEFP) FrRefr 2L
2.3 PRSI EHEE

1 6 AR TR S X 51 A 10 Fifr
fE#Y ( GenBank % 5% 5 EU344985 ~ EU344999)
Tl A R AR A I T R — R A

AU, S A R I T S A —Fh AR, IR
RUK A RN A K AR L2 T[] —Fh o ff i,
RIS A B A . 6 DR BLRAE A
ZHEPE (Hd) 0.592 (£2), MWRAERIE 531
AN, R RAT AL 2R (0.565) , HE A
(0.528) | HE4 (0.198) Wz, KR#4. WHIEFEHK
A R A K A B R R R

®2 GHEHEHBR2FIAEFREREREHE
Tab. 2  Haplotype diversity and nucleotide diversity of CDS of GH gene

Yrkh AR Z R (Hd)  BHRRZHEE (P IR IR 22 8 (k)
species haplotype diversity nucleotide diversity mean nucleotide difference
- H 2 Bos taurus 0.528 +0. 067 0.00091 +0. 000 51 0.593
JiE 4 Bos indicus 0.565 +0. 085 0. 001 35 +0. 000 64 0. 881
Y4 Bos grunniens 0. 198 £0. 083 0. 000 31 £0.000 51 0. 202
KZ&i4 Bos frontalis 0 0 0
VBERIK Y (swamp buffalo) Bubalus bubalis 0 0 0
W AIK A (river buffalo) Bubalus bubalis 0 0 0
total 0.592 +0. 044 0. 00175 £0. 00115 1. 148

BAHMREAEE AR RN (R2), BEH
MRZ PR (Pi) 4 0.001 75, PRz i 22 57 54
(K) o 1148, BH TR 2 HE B i 6 1 28 Rl i
£ (Pi=0.00135), HPFHBEHMRZERIK =
0.881; @4 (Pi=0.00091, K=0.593), 4
2 (Pi=0.00031, K=0.202) k2Z; BHRZ
FEREAR T 3 =2 B2 RO R | TR K A4 K]
WADKA, BT TR 2R BRI B IR 22
FEIIN 0,

3 g

GH BENAE A AR K R MR- ERE
FZMEIRAEEREN , BE A T2 19 SRk
b, FSNP 2351k S T EEMRA G E &
JRCA RS A Ty ) 0 AR i 4
BH6 AR (S ) GH 3N 4 il X P 51 i) £
ST R, FRRIE] 16 A SNP {7 5, P
BRI LAN 2. 45% , FRWIF GH FE A & i X
AN AL AR B I = o (el A R 4 I
Arf BRI E] 2 4>, 3 ASF1 2 A4~ SNP i, IF
HRAN WA BRES, B Rm . mE
JK A FIR A K A R P R A 2 SNP 7 58, W]
SNP {37 i AEAN R A= b (B AR ) B o A A7 1
WIEF . TEH IS X F Y 16 A SNP 7 i, 4b

BF 1 RERML, SPBF2H3ANAERAAA,
SRR 3 A S ANERAE, SARFA4A1ANER
fifi, SMBT5H 7T NN, RS EFS
SEGR A DX Y R AR X, N A A G 3R
AR 2k GH BERAYSE 5 AT T AR
X, TEARFERAEIEE S SMET 2141 bp, 2258 bp
12291 bp 4b (DA GenBank % 5% -5 M57764 Jy %
RS ) HRIE AR R X 3 kb AR A AT TEAR IR
WFFE A I 21, 43 5% B T g b XA 1 1R 1Y)
55457 v G/C 53748 | 45 546 v C/T 28748 FIH 607
i C/A 978,

AW, A4 GH FER i X AZ A R 4 K 654
bp, BHRRLESEIR T A )G gt 217 A~ZE IR, 16
MEH RS ROLSTAE 13 AR [E LR, {UF 3
AER SCZEARA o 3 AR S AR 55 4 Bl 2
e 35 M AR (HARo2ZAm) . &F
138 (i HIR (B IR RABEERR) F 153
fEHR (E R oW ), MNT GH B
E2HNRTF . AR TS AR T AL, FERI
LS AR AR R, K4 E ., FR
FFEATEDARE ., K, M, B
MRS A R L TR — 2R
TR B, e A R R 1Y AL
SR GH i AE 92405 PE UL R EATT 5 A 7= 1 g ok
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