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Fig 3 Alignment of the amino acid sequence of ubiquitin proteins
Homo sapiens (H. s) (GenBank accession no. M78113); Hordeun wulgare (H. v) (No. X04133); Saccharomyces cerevisiae (S. ¢) (No.
X05731); Drasophila melanogaster (D. m) (No. X59943); Spodopten frugiperda (S. £) (No. M30306); Bombyx mori (B. m) (No.
AF308163); Manduca sexta (M. s) (No. U61404); Spadoptera litura (S.1) (No. AY436066); Helicoverpa armigera(H. a); Helicovepa
armigera single nucleopdyhedrovirus (H. m)!*

WGATOTT GAAGACCCTGACTGOTAAGACCATEA

4 (ORF)
Fig 4 Alignment of the nucleotide sequence of ubiquitins’ ORF
Homo sapiens (H. s) (GenBank accession no. M78113); Hordeun wulgare (H. v) (No. X04133); Saccharomyces cerevisiae (S. ¢) (No.
X05731); Drasophila melanogaster (D. m) (No. X59943); Spodoptenn frugiperda (S. £) (No. M30306); Bombyx mori (B. m) (No.
AF308163); Manduca sexta (M. s) (No. U61404); Spadoptera litura (S.1) (No. AY436066); Helicoverpa armigera(H. a); Helicovepa

armigera single nucleopayhedrovirus (H. m)!*



64

74%
~77%.

98 %03

HaSNPV

20 80 , -

9 9

mori (Bm) NPV] IAP2. TF2
— E3

n, .20 80 ,

N

L8

° 9

(GenBank Accession No.
M30306) . (No. U61404 ). (No.
X59943). (No. AF308163) (No.
AY436066) 5 . s

!

[ 10]

HaSNPV

GLICKMAN M H, CIECHANOVER A. The ubiquitin-pro-
teasome proteolytic pathway: destruction for the sake of
constuction [ J] . Physiol Rews 2002, 82.373— 428.

[J- , 2004, 22(2). 1— 7.

CHEN X, IKEL W F, TARCHINI R, et al. The sequence
of the
nucleopolyhedrovirus genome [ J] .
(. 241— 257

CHOMCZYNSKI P, SACCHI N. Single step method of RNA
isolation by acid guanidinium thiocyanate phenol -chlowform
extraction [ J]. Anal Biochem, 1987, 162. 156— 159.
SAMBROOK J T. MANIATS E F. Molecular cloning: A
laboratory manual | M]. New York: Cold Spring Harbor
Laboratory, 1982.

THOMPSON J D, HIGGINS D G, GIBSONT J. Clustal W .

improving the sensitivity of progressive multiple sequence

sngle  nucleocapsid
J Gen Virol 2001, 82

Helicoverpa  armigera

alignment through sequence weighting position-specific gap

penalties and weight matrix choice [ J] . Nucleic Acids Res

1994, 22: 4673— 4680.

IMAIN N, MATSUDA N, TANAKA K, et al. Ubiquitin ligase

activities of Bambyx mori nucleopolyhedwvirus RING finger

proteins [ J] . J Viol, 2003 77(2):923—930.

VOIKER M V. Ubiquitin in retrovirus assembly: actor or

bystander[ J| . Proc Natl Acad Sci USA, 2000, 97(24).

12945— 12947.

BARRIO R A, Del ARCOH I, ARRIBAS C. Structure and

expression of the Drosghila ubiquitin-80 -amino acid fusion

protein gene [ J] . Biochem J, 1994, 302: 237— 244.
BISHOFF S T. SCHWARITZ L M. Chamacterization of a
ubiquitin fusion gene from the tobacco hawkmoth  Manduca
sextal J| . Nucleic Acids Res, 1990 18: 6039— 6043.

Cloning and Sequence Analysis of Helicoverpa armigera Ubiquitin Gene

LI Zhao fei, YU Hang, PAN Lijfin, YANGKai, PANGYi
(State Key Laboratory for Biocontrol and Institute of Entomology, Sun Yat sen University, Guangzhou 510275, China)

Abstract: Ubiquitin plays a very important role in regulated nondysosomal ATP dependent pwiein degradation. The

coding sequence of Helicoverpa amigara ubiquitin gene was isolated (GenBank Accession No. AY456195). The length of
this ORF is 228 bp, encoding a pwotein with Mr of 8 560 and isoelectric point of 6. 56. Multiple sequence alignment
indicated that H. armmigera ubiquitin is very similar to the homologous proteins of other eukaryotic species and it has
more than 96 %} identity with other euk aryotic ubiquitins and 76 % with Helicoverpa armigera single nucleopolyhedrovirus
(HaSPV) ubiquitin at amino acid level. All known key functional sites are siill existed in H. armigera ubiquitin.
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