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Abstract; One mutation and two different haplotypes were found when the fifth exon of GH gene sequences of 16 Leigiong
cattle were analyzed. Together with two homologous sequences of Bayingole yak and sequences of zebu ( Bos indicus) , Bos
taurus and Bos grunniens and with the sequence of Bubalus bubalis as the outgroup, the fifth exon of GH gene sequences of
16 Leiqiong cattle were aligned and the base composition and nucleotide variation of GH gene were analyzed. The
phylogenetic trees were constructed by the NJ method and the MP method respectively, both supporting almost the same
topology . The results indicated that GH gene differentiation happened before Bubalus bubalis differentiated from Bos indicus ,
Bos taurus and Bos grunniens. Mutiple haplotypes existed in breeds among zebu, conforming that the fifth exon of GH gene

variation rate was high.
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iE, LA Bt E 3R mDNA B9BFSE, IESE T B3 B E i 7 s pye AR g ok %0,

A=K BE (Growth Hormone, GH) 2 H il S (A5 H-8 B2 1 40 B B B RN 43 WS B — b B — BRSO 2B HLUR R
IERET &SRS, REAEEABEIRNAKET R, SRR AT . IUENAERKET
REBEBFZEWIEM ., GH EER GH #st W, AT A RE A W EFEMEN M, 4 GH ZEFM T 19
SY kb, 542850 ML, B S MR T4 MRS TFAR. BENMEX GH ZREZRNMERS,
Zhang %'° \Schlee %7 | Lucy %"/l Yao %" #9318 GH 2% 5 5L B F 2141 &4 C-G WHH, F B4
AR W 127 (RS R AR, Cowan 2" Warisa " IRil7E GH 2H5E 5 M8 T 2258 firkt: C-
T e , S Mspl/ HaplL ORI 275, Yao %7 78 GH % 5 S BF 2291 bp AMRIIE] A-C MM, I
SRR R R, 41 GH BEAA b, ARMMEZ MGFEE ZHER, iR RBXTHES GH
EREXFEHIRE. AXEEELIXFIA GH EFESE 5 /B F I E, Tt HF 71 Z R S L HE
B RPN B YR N R4 R R R AL S UARIE , o K AR TR S @ A Z ] B 22
A BB H#AS KB R 2 S E K.

1 #H#EFpmE
1.1 S5kt

KR O KB RFREY AR T, 16 NEIVEA M AR BT RE TN EEEARE 3 A
BN, BB THEREG R RN (LU E) ME—FFBE AREA, BMAEA 1 2 MR B BB 4B /R iR
HIGXEEFHEMAHELEE RS X, TEICR L, A RIRH LR %, -20CRERH.

1.1.2 Fi4 GH EEEFIFFH) PCR ¥

B YAO HREZHTIWFFIAB—X319"™  SI19FFIImT

s/ 1L 5'-TAGGGGAGGGTGGAAAATGGA-3’

T 5'-GACACCTACTCAGACAATGCG-3'

VRS Ye B TAY TERARAR A B

R HB IRk R ER A 2R HA DNA, IR 2 EE 4 DNA RN, PCR A #& 10 x
buffer5 p,l,Mg“Sp,l(ZSmmol/p,l) ,dNTP4ul, 5| ¥4 2pl(10pmol/pl) ,Taqg DNA E-AEF 1.2p1(2.5U0/pl) , K
B K 2 50ul,

PCR JWHAF :94°C 5min;94C 1 min 59°C 1min .72°C 50s ,32 MEH;72°C 8min ,4°CI{RFE.

1.1.3 PCR ¥ 34/ ¥y i 5

PCR ¥ 347 ¥1 ] PAGE JHLIKRL I R/ (SRS Je ¥k B, i A TA Y TRAR AR #1T PCR 3™
B 284 1B 5 e 0
1.1.4 SHitith

% DNAman5. 2.2 X EIRAF 16 SMEE GH EEIFF), 456 BN 2 MMELL K GenBank
i 24 JE I 4 ( Bos taurus ) ( GenBank FF 515 ; M57764 M28453) . H. &9 4= ( Bos indicus) ( GenBank #3515 ;
AF034386) . 44 (Bos grunniens) ( GenBank FF%15-: AY271297) . /K4 ( Bubalus Bubalis ) ( GenBank #3515 .
AJO011533) GH F 43 HIHEAT IR P FIHERY , 3k R sl ik #4777 51 b BY YT R IR 7 5. A MEGA3. 1
BHHEARF I HMETRERE FIIRER ST BB, H MEGA3. 1 55T P BB Hy E 8k
(NI) B, FE T PEHF P (CNI |, close-neighbor -interchange ) B KT ( MP) 48, LUK AR R AMHEAT AT,
RGNS B A5 B 1000 YK B &k (Bootstrap) EE KM
2 BRE5Hm
2.1 GH F[H PCR ¥ =Wy B I &5 3R

PCR §" 3§74 K/ 404 bp, 2 W]l Fr 45 R 3200 B AR v X 404 bp, hEJERKFIHEHA . FFFIM 2054 ~
2457, GHEIR D 4 WET 58 5 Sh B T(2138 ~2439) iy 3" smMBE KX, (Kl 1),
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2.2 GH ZH PCR 4 3= Y1 514341
s R BB AE 16 A~k GH BEE 5 4B FF
Flv , 7E 2230 BRI MEFAH(E2),EXT 2
FpEAAEEL, A 8HIAMA 12 4~(2230 fii % C) , B 2HI4MK
4 A~(2230 fiih T) , EMEES 2 MMEFFIE2—F,
%54 GenBank P4 B¥E 4 KB4 A FKAR
BX 75, R 8 MERALH . BEMES 2 MEF
P54 T —3, A RBFH 5 2 MEMNES L

Fol—3, 5%@E4 . HEeEsFs i, 7 2291 v & PBR322DNA/Mspl Markers

AT H#e , 5K A RS AR, 7R 2272.,2275 12305 fi %

HE T §EH 78 22912380 1 2439 £ KA T H , 7 2358 E1 GHER PCR 4Ry PACE Bren kK
ﬁzﬂ(q:}_,?_yuﬁkgi 1 /l\ T, B %ﬁg}?‘}iﬂ'_ﬁ 5 &E,J*I‘Id%i‘l:\ Fig.1 GH gene fragment by PAGE gel electrophoresis
VA PP HEL, 78 2230 f R A T ¥, SEES HE

AP R, 78 2230 AL R A T B4, 72 2291 [y R A l l

TEi#e, 5/K4 55 e, 7 2230,2272,2275 f12305 CCTOCTOAAGAALT GELGLTTARCARC
PR HE T 4, 78 22912380 12439 i & 4= T Bl , 78
2358 (kK4 FFFNEREK 14~ T(E 3),
2.3 RGKEWHHE

AR K4 GH EEE S SFBFFF 22 4,8
AR BRE B H Jukes &Cantor f53HH1E d K
0.013 <0.05, Hit, IEEBEMERGEX BT ERA B2 16404 CHEES 5 S BF 5P H SR FH3EE
P EEBS Y, Jukes &Cantor B 7Y BYRE B I 1) DIBEBSpk  Fie-2 The fifth exon soquences of two GH gene variation chromatograms
T RERFREBIE S, PEA BRE TR/ ML
JEH, BN R BB/ L (ME) B 4k k"™, Saitou F1 Nei 2t ¥ AT B AR, 38 H b T L
SRR ) HABRE B EE Mk 11 s AR ST R4 GH 2% 5 4N B T 22 RFEFIFXFFI 8% % 0. 011,
BRI BRI (d<0. 1) , TBARBAH MP B0 LA3RAE W HAB D s BT i &g ™, B,
RAET P IS FASE (N IS REN ; R TIES T A (CNI | close-neighbor -interchange ) iz i
B2 (MP) B R R 8 3 LK AR M T AT , RGM 40R 9 B JE 1 1000 ¥
B &% (Bootstrap ) B E R (WLIE 4. 5) . ME 4. 5 oI, BF P BEBA AL 4R E: (NI IS8 I &
GRMET CNI Bikic R A2 (MP) IS RGM BA EAR—BRINGH ., BB 4.8 5 JLUEH
BEAWFHHERLR SRS BNESEEREREE 7% 99% M BEKFLE AR K RE5LHE
SMHEEEFRE—E, BE5KFBN—2,
3 itig
3.1 7EAMES, RKWEFYMNEESHBL, EHFEMNNERTR/N, 16 ME GH ZEE 5 4B 77
FIXERET —iWER , REBHEWERM SR, FEEERT 8 NERAA, WA T 2291 A4
5,3%5 Yao &P BB 4R —5, LT 489 GH 2EA &, AR YR RN EEE ZHER,
CH HEFE 5 /B T XA BB BRI,
3.2 GH EEZEIYMAKEZTARPEEREENEN, RIFLEHRNERKEE, 47587 H
MZ—, Fit,GH ZERSGEHRT RS EEMRMHREZ—. RE mDNA 2 598 RERKN
6 MR, BN RRE B RBRENME—RE, FFE, X GH EEMAR T LOVMRE IR ER ARG RHE
— BRI, AE A RABR BT RGN M EAIRIE L —. GH ZFEM AR, WA KARNE

A 2% Haplotype A #I Haplotype B
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LQ1.txt
LQ2.txt
LQ3.txt
LQ4 txt
LQ5.txt
LQ6.txt
LQ7.txt
LQ8.txt
LQ9.txt
LQ10.txt
LQI11.txt
LQI2.txt
LOQI14 txt
LQI15.txt
LQI6.txt

Bzyakl.txt
Bzyak?2.txt

BT.txt
Bl.txt
BG.txt
BB.txt

LOI txt
LQ2.txt
L3 txt
LQ4 txt
LQ5 txt
LQ6.txt
LOQ7 txt
LQ8.txt
LQ9.txt
LQ10.(xt
LQI11.txt
LQI2.txt
LQI14 txt
LOI5 txt
LQI6.txt

Bzyakl.txt
Bzyak?2.txt

BT.txt
Bl.txt
BG.txt
BB.txt

LQ1.txt
LQ2.txt
LQ3.txt
LQ4 txt
LQ5 txt
LQ6.txt
LQ7.txt
LQ8.txt
LQ9.txt
LQI10.txt
LQI1.txt
LQI2.txt
LQ14.txt
LQI15.txt
LQI16.txt

Bzyakl .txt
Bzyak?2 txt

lql ~ 1q16 A EH4 M S ; Bayak, BT, BI, BG,BB 3N B4 BEMEF , BB 4 HME 4 484, K4

BT.ixt
Bl.txt
BG.txt
BB.txt

CGACGCGCTGCTCAAGAACTACGGTCTGCTCTCCTGCTTCCGGAAGGACCTGCATAAGACGGAGACGTACCTGCGGGTCA 160

160
160

160

160

160

160

160

160

160

160

160
160

160

160

160
160

a 160
a 160

160

c——a

a 160

TGAAGTGCCGCCGCTTCGGGGAGGCCAGCTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTC 240

240

240

240

240

240

240
240

240

240

240

240

240

240

240
240

240

240

240

240

t

CTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGC

a 3

B3 En4d CHERSS SABTHRIISHBEFMIXER
Fig.3 The aligned result of the fifth exon sequences of Leiqiong

239

302
302
302
302
302
302
302
302
302
302
302
302
302
302
302
302
302
302
302
302
301

lq1 ~ 1q16 are original serial

numbers of each Leiqiong cattle; Bzyak, BG, BI, BT and BB are Bayingole yak, Bos grunniens, Bos taurus, Bos indicus and Bubalus Bubalis

respectively
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BG ———LOB
97 | Bzyak 99 [ LQA
LQA Bzyak
LOB BG
BI BT
BT BI
BB BB
0.002 05
B4 ETPEBEERLISE(N) EHENRSER B5 #TF CNL Yz HEAH 4 (MP) B R GH
Fig.4 NJ tree based on p-distance model with Bootstrap test ( 1000 Fig. 5 MP wee based on CNI method with Bootstrap test ( 1000
replication) replication )
B FE N ARE(RKFE PyfE  the values of Py of the nodes are B F#FEN ERE(GKTF Ppff the values of Py of the nodes are
indicated above the branches indicated above the branches

FREEZRMEM, RERNHE SHFEA LR, ARREH SR T RBEX R AR, BRE S THLS
1B R T BB B — RE R R
3.3 BHWAEETEMESHRE.EMN ERELEEERNILE AT AR R, 040 T
WHIRL Rk JRE RESFE(T.X) R SHN&ER () , ST RERGBY. BRFRSH
I A 5 EE A B BOE, SRR A BOE . AREZHIIRIESE T HEARARFER, 2
Ry S R A BB A (B AET 418 5 R AT LU ) GH EBER RS 53X LA 4 TR 2 8 B AR
KNG RA XA, ERF B SRS RE—EMARSHER4RE—E. SRtSRFZNAEES
TR ETERE B B RATEEERE o FUE R, ROk, P E A E AR RAT —8
Mg, OKARBIE)H: B4 SHE4EE, MAERS” H 4084, Bt GH ZRHE SR TME, T
RERMEA R MR L 2 g (A B T R E , BokE CH R E TR (BG) Hert L
4 A AR A E 74K
4 4Hig

ABTUESE T4 Fb GH BREGEL R, GH ZEK SR TYME L. PEERFARTHIER
4 AR R A BB B KRR EY, SRS UAER —FR EELHBRF YT
WSER LG , #4304 AT TR
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