HEW e 2008,39(12) :1779-1784

Acta Veterinaria et Zootechnica Sinica

hE4THRE GH £RABE 550 REETRHR

BRERPN2 L B 2Rk AR HOR DT AR W DR
(L. ARBROTAE22 BE e A B2 5 R Bt Rk 22405152, 2% B TR 5 3R B 4 M 225009)

# E: R PCR =Yy EE B0 W5 2, 4 B 30 2 8 4 BB AR RAAR T K A4 4k 5 A4 Fhpy GH LA
FHPFE R T X 25 40, A b B 2R RN R & R R A4 B GH 3 B 4 5 (X )5 81 48 5 T oo F R b4 AE . 255 %W,
4 GH 9% X 75 2K 654 bp, FAIAZHF BRS B HRIE 0. 1% ~1.84% . 5 MAFamiS X F5 & X T 10 F gy
R IR ) BT B 2 R I v R A RK AR B G B 2 R . GH 3R TR 40 9 X5 41 10 45 1 7 058 P A A i 4 12
EBT 25 MMmlF B0 T . B RIS UL 3 5 40 00 i e S5 e /it 3.0, AR TR SCRAEf
RO IE /D[] SCF AR A ) SO AR SO R A s R LN TR T 1, %8 GH JEH 15 X751 %2 35 R 3C
IEEFRNE W . LA GH He R A5 10 )7 51 g S At 0 4 F A0 2 B L oK 4 5 3858 4 0 4 B A R4 ] 4 AR AR )
A A A LR ) 5 40 Ak SR R IR B HUE AT R A — A TR A AL e A R Y A . U I R A
Jzﬂ% GH He A i X 75 (1948 540 24 35 2 91 B i T DR 0 29 s SR A5 AH Y AR ~F L SR b s A Y 2218
K WA ERMEEER RIS X755 F ikl
hE 45 ES:S823. 2 XERARIRAD: A M EHE:0366-6964(2008)12-1779-06

Variation of Complete Coding Sequence of GH Gene in Chinese Bovinae Species
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Abstract; CDS of GH gene of 5 bovine species Bos taurus , Bos indicus , Bos grunniens, Bos fron-
talis and Bubalus bubalis was connected from PCR fragments by standard double-strand DNA se-
quencing method to analyze the variation and molecular evolution of complete coding sequence
(CDS) of growth hormone (GH) gene in Chinese bovinae species. The result showed that CDS of
GH gene was 654 bp in length and mutation rate was between 0. 1% and 1. 84 % of different bo-
vine species. Total 10 haplotypes were defined according to sequences. Bos indicus possessed the
highest haplotype diversity and no haplotype diversity was observed in Bos frontalis and Bubalus
bubalis. There was codon usage bias in CDS and 25 preferenced codon were discovered. The pre-
dominant substitution model of nucleotide was transition and transition was higher than transver-
sion with the ratio of 3. 0. Nonsynonymous sites were far less than synonymous sites. The ratio
of synonymous and nonsynonymous substitution were all less or equal to one manifesting that it
was not effected by Darwin positive selection. Molecular tree based on haplotype of GH sequence
showed that differentiation was very apparent between Bubalus bubalis and Bos taurus , Bos indi-
cus » Bos grunniens, Bos frontalis. There was no apparent differentiation among Bos taurus ,» Bos

indicus, Bos grunniens, Bos frontalis and they shared an alike ancestral sequence. CDS of GH
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gene in Chinese bovinae species was fairly conservative under functional constraint during the

course of evolution together with few variation and low evolution velocity.

Key words: bovinae;growth hormone gene;complete coding sequence;molecular evolution
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Fig. 1  Haplotypes and their percentage of GH

gene CDS in bovine species( % )
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Table 1 Base composition of bGH gene CDS %
kb Bk Total %1 (%1 First codon %5 2 [ %1 Second codon % 3 {ii %+ Third codon
Specie A T G C Al T1 Gl Cl A2 T2 G2 C2 A3 T3 G3 C3
W@ Bos taurus  19.3  20.6  27.8 32.3 23.2 18.8 28.7 29.4 28.4 31.2 17.0 23.4 6.4 11.9 37.6 44.0
W4~ Bos indicus 19.3 20.8 32.3 27.6 22.9 18.8 28.4 29.8 28.4 31.2 17.0 23.4 6.4 12.5 37.5 43.6
Y¥eF Bos grunniens  19.3  20.7 27.7 32,3 23.1 18.8 28.4 29.7 28.4 31.2 17.0 23.4 6.4 12.1 37.6 43.9
K& Bos frontalis 19.3 20.6 27.7 32,4 22,9 18.8 28.4 29.8 28.4 31.2 17.0 23.4 6.4 11.9 37.6 44,0
S K 2

19.7 19.9 27.2 33.2 23.4 18.8 28.0 29.8 28.4 31.2 17.0 23.4 7.3 9.6 36.7 46.3

Bubalus bubalis
X% Average 19.4 20.5 28.5 31.6 23.1 18.8 28.4 29.7 28.4 31.2 17.0 23.4 6.6 11.6 37.4 44.4

TEREAL IR B0 1.2 7003 2R E T T4 1.2 1 3

Number 1, 2 and 3 represent the 1%, 2" and 3™ codon positions in base composition,
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respectively

J¥. M RSCU {3k &, UUC, CUC, CUG, UCC,
AGC,UGC,CAU,CAG,GUC,GUG,GAC,GAG,
UAC,CCC, CGC, CGG, AUC, ACC, AAC, AAG,
GCU.GCC.GGC.GGG #l UAG ) RSCU fH #B K
T 1L BRSO A 2 0 AR 0 5 R - 34 O A D 4
FT.
2.3 BEBRER

TE I A 0 2 18 17 40 o s L5 B B o R A 4G,
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K ML E T < C W AG # i .CoG Bifi
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Table 2 Codon usage of CDS of bGH gene

BHER AT il A%/ % . BHER LITES il AR/ %% .
RSCU RSCU
Amino acid Codon Frequency Amino acid Codon Frequency

Phe uuu 4.0 0.57 Pro CcCcC 5.0 2.50
uucC 10.0 1.43 CCA 1.0 0. 50

Leu uuG 3.0 0.55 CCG 2.0 1. 00
Cuu 2.2 0. 40 Arg CGU 1.0 0.43

CucC 8.8 1. 60 CGC 5.0 2.14

CUG 18.9 3. 44 CGG 5.8 2.48

Ser UucCu 1.1 0.49 AGA 2.0 0. 86
uccC 4.9 2.07 AGG 0.2 0.09

UCA 1.9 0. 82 Ile AUC 7.0 3.00

ucG 2.1 0. 88 Met AUG 6.0 1. 00

AGU 1.0 0.43 Thr ACU 1.0 0.29

AGC 3.1 1. 31 ACC 9.0 2.57

Cys uGu 0.9 0. 37 ACA 1.1 0.31
uGC 4.1 1.63 ACG 2.9 0. 84

Trp UGG 2.0 1. 00 Asn AAU 0.9 0. 31
His CAU 1.9 1.29 AAC 5.1 1. 69
CAC 1.1 0.71 Lys AAA 3.1 0. 56

Gln CAG 12.0 2.00 AAG 7.9 1. 44
Val GUU 1.0 0.49 Ala GCU 7.0 1.47
GUC 3.0 1. 47 GCC 10.0 2.11

GUG 4.1 2.04 GCA 1.0 0. 21

Asp GAU 0.9 0.19 GCG 1.0 0.21
GAC 9.1 1. 81 Gly GGU 1.1 0. 36

Glu GAA 3.1 0.47 GGC 6.9 2.30
GAG 9.9 1.53 GGA 1.0 0. 34

Tyr UAU 2.0 0.67 GGG 3.0 1.01

‘ YL T ,
UAC 4.0 1.33 UAG 1.0 3.00

Terminal codon

RSCU 235 tHXT [7] 318 7 i 2 RSCU denotes relative synonymous codon usage frequency
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Fig. 2 Molecular tree based on complete coding sequence of growth hormone gene in Chinese bovinae species
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