( )
36 3 ACTA SCIENTIARUM NATURALIUM Vol. 36 No. 3

1997 5 UNIVERSITATIS SUNYATSENI May 1997

22 AR op67F2BHIETT

Rz 3L
(PLRXFAEMGEERE REERE ) N 510275)

: - gp67 )
N ,C , )
gp67 , ap67
TATA TATA s
gp67
7“ » ,gp67 ,
Q75
(nuclear polyhedrosis virus, NPV ) )
) . , ( Bac-

uloviridae) ( Eubaculovirinae) . ,
(virion) ,

. pH )
DN A 8h, s 12 h,

s « ” (budded virion, BV), BV ( .

) NPV
R (polyhedra derived virus, PDV),
« 2 (BV) , , ,
. PDV
, BV ; PDV ,
, BV ; PDV
(39680029) (950039)

1997-01-31 g 234



62

36

, BV . BV PDV
» BV ) — gpb67(
gp64), PDV , gp67 ,
. BV gp67 ,
gp67
1 gpb7
gp67 ( peplomers) , ,
BV ) BV . gp67
gp67 BV.
gp67 , pl 315, 64 000~ 70 000
, , 10 000 . gp67
pH
2 gpb7
2p67 , , BV PDV
gp67 , gp67
. Monsma lac?. AcMNPV  gp67 ,
: : ( lacz gp67 )
OpM NPV gp67 , ,
gp67 , gp67, St9 ,
) (T.
i) , : gp67
, |]].
, DN A gp67 AcMNPV,OpMNPV,
CfMNPV ~ BmNPVZ Y, AcMNPV ~ OpMNPV . gp67
AcMNPV ~ OpMNPV , hrd  hr5 ,
509 511 , , N- 17~ 20
(signal peptide) , ,
23 C- (transmembrane
anchor sequence), ; gp67
C- )
> AcMNPV ~ OpMNPV,N- C-
40~ 5% , , 8% .
5 7 N- , ,223~ 228
B ,gp67
gp67 90 min , 150 min, N-

(N—glvcosylation)  N-— ( Ninked. oligosaccharide)



gpb7 63

, gp67 , N-
N- , gp67
BV , N- gp67 , BV
BV gp67 ,
N- , N- , BV " gp67
gp67 ; ;
) , gp67 3%
) 30~ 45 min , , gp67
. gp67 , (ectodomain)
II (330~ 338 ) , 1 7
a-— s 1 ) gp67
) , 7 o -
) , II ,
II o— (amphipathic @ -helix) e
3 BV
BV , gp67 pH
.gp67 , I (regionl , 223~
228 ) .gpb7 I, 6
, 226 227 ,
I , , ep67
) pH ; I
21 , gp67 , I ep67
[5J‘
BV , gp67 ,
) (oleic acid) (arachidonic acid)
(monoolein) , gp67
) | ) ) “ )
; gp67 ;
gp0O7 ; )
gp67 ) ,
gp67 pH )



36

4
gp67 OpMNPV | ,gp67
gp67 - 43 nt , 4 -
153, - 167, 174 - 175t o p67
) CAGT; 4
ATAAG 4 4  ATAAG , gp67
mRN A, L , - 319 - 166 nt
1 , — 166 —-T77nt , ; -77 -62
nt TATA , >
34 .
gp67 )
TATA 35 24 1 , 24 1 2
: GATA(- 114 nt) CACGTA(- 104 nt).
GATA CACGTA X , X
, GATA CACGTA
18]
TATA , Kogan , TATA
s TATA , 4 TATA
s 2 - 114 nt GATA - 104 nt CACGTG,
TATA ; 3 CAGT,
CAGT , ,
) ;4 m RN A 5
(5UTR . 10 b TATA .
10 -30 -20nt , 14~ 24
nt L
TATA TATA », GATA, CACGTA
CAGT : S5UTR 10b
TATA ,
5 gp67
DN A ,gp67 (papain)
3% , gp67 ,
) ; gp67
) o= B-
s 25 a—
.gp67 , St9

gpf7



3 gpb7 65
gp67 to
6 gp67
gp67 , N- ,
i (.12 gp67
. gpo7 , )
? ” gp67
, . gp67 ,
’ ’ ’ HIV_l
gpl20 L1 G P63 ,
, gp67 I ,
Btgp67 ; gp67 ;
: gp67 :
gp67 , BV
I Monsma S A, Oomens A G, Blissard G W. The GP64 envelope fusion protein is an essential bac—

ulovirus protein required for cell to cell transmission of infection. JVirol, 1996, 70 4607~ 4616
Whitford M, Stewart S, Kuzio J, et al. Identification and sequence analysis of a gene encoding
gp67, an abundant envelope glycoprotein of the baculovirus Autographa californica nuclear poly—
hedrosis virus. J Virol, 1989, 63 1393~ 1399

Blissard G W, Rohrmann G F. Location, sequence, transcriptional mapping, and temporal ex—
pression of the gp64 envelope glycoprotein gene of the Orgyia pseudotsugata multicapsid nuclear
polyhedrosis virus. Virology, 1989, 170 527 555

Hill J E, Faulkner P. Identification of the gp67 gene of a baculovirus pathogenic to the spruce bud-
worm, Choristoneura fumiferana nultinucleocapsid muclear polyhedrosis virus. J Gen Virol,
1994, 75 181 1813

Monsma S A, Blissard G W. Identification of a membrane fusion domain and an oligomeni zation

demain in the baculovirus GP64 envelope fusion protein.. J Virol, 1995, 69 2583~ 2595



66 ( ) 36

6 Chernomordik L, Leikina E, Cho M S, et al. Contorol of baculovirus gp64-induced syncytium for-
mation by membrane lipid composition. J Virol, 1995, 69 3049~ 3058

7 Blissard G W, Rohrmann G F. Baculovirus gp64 gene expression analysis of sequences modulat—
ing early transcription and transactivation by IEl. JVirol, 1991, 65 5820~ 5827

8 Kogan P H, Blissard G W. A baculovirus gp64 early promoter is activated by host transcription
factor binding to CACGTA and GATA elements. JVirol, 1994, 68 813~ 822

9

Kogan P H, Chen X Y, Blissard G W. Overlapping T AT A-dependent and TAT A-independent ear—
ly promoter activities in the baculovirus gp64 envelope fusion protein gene. J Virol, 1995, 69

1452~ 1461

10 Rawlings N D, Pearl L H, Buttle D J. The baculovirus Autographa californica nuclear polyhedro—

11

sis virus genome includes a papain-ike sequence Biol Chem Hoppe Seyler, 1992, 373 1211~
1215
Stewart LM D, Hirst M, Ferber M L, et al. Construction of an improved baculovirusinsecticide

containning an insect-specific toxin gene. Nature, 1991, 352 85 88

12 s s , . . , 1995, 17: 90~ 92

Molecular Biology and Function of gp67
Gene in Nuclear Polyhedrosis Virus

Nong Guangx Pang Yi

Abstract Nuclear polyhedrosis virus (NPV) is subject to Baculovirus. A unique feature

of the NPV life cycle is the production of two virions polyhedra—derived virus (PDV) and

“budded virus’ (BV) . BV may infect many cell types and is much more infectious than

PDV within hemocoel. GP67 on the membrane of virion envelope is the determinant in in—

fection. It has been shown to mediate acid triggered membrane fusion. gp67is the only

membrane protein encoded by viral genome. With sequence analysis it shows that gp67 is

homologous to papain. The gp67 gene contains a signal peptide sequence at the N—termi—

nus, a transmembrane anchor at the C—terminus, and a ectodomain between them. The

membrane fusion region were localized within the ectodomain. After the biosynthesis in

cytoplasm, gp67 was oligomerized and processed to be gp67 glycoform. Four sequence el e-

ments were identified to beinvolved in transcriptional activities. The gp67 early promoter

contains overlapping T AT A-dependent and TA T A-independent transcriptional activities.

At present, more attention is being paid to the genetic engineering of gp67 gene.
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