23 5 CHINA BIOTECHNOLOGY 2003 5

p35

B wEF %

AR BENZTAEF RR @A T, ARG ZGHRR —F R, REH F R
A R AT EH ARG, o p35 B A AP AFK R p35 & 2 —FP) 28 2698 = dph)
BT, e erhilm R R Ank RRW P04 da iR TAE R, AN 5 40 i08 iR 2 AR T 49 e
Caspase AL VEJF]  BF5LA A, p35 & & JEA 8 1T & & B 19] 69 48 ZAE 7 F p35 & @ 69 37 b m ALAE )
8 FRIRILJUF R p35 & A AT AR AL 7 & 69 R RAE —47 ik
HRAEE p3SEE AT HANE

(apopiosis) , , ORF 87 ,
, : 35kD!? ,p35
t , Kamita
, , ( Bombyx mori, Bm) p35 ,
. 96.6%,
, 89. 6%, 2
( Trichplusia ni MNPV,
ToMNPV)  p35

(Leucanca Sgerata NPV, IsNPV) p35

?

, AAMNPV p35 100%  80. 4%
, p35 29 ,
, (motif) ,
iap p3s " p3s N
" Bertin N
p35 CHR1 CHR2 CHR3" :
1 p35
p3 1991 Clem N ,
(Autagrapha cdifornica p35 Cartier
MNPV, AcMNPV) , AMNPV  SF21
Y3 EcoR 1-S (868~ p35 N 1~ 76
87. 8mu, ), hi5, P94 (trun cation mutant, p351_76) s
p3 576 ’
: 2002 0729 £ 2002 09- 29 3 (7]
* , ¢ jianxinpeng@21en. com

p35



5 p35 61
Sugimoto p35 18( IL- 1) p35
s ICE )
) Hay p35 , - 18
p35 , p35 ICE
! , AQINPV p35 v
, , Li ICE
Caspase ICE
2 p3s Caspase ICE ICE- CED- 3
(ICH-1) ICH-2 CPP32
2.1 p35 t CED-3 ,
CED-3 (PAGE) p35
Xue , p35
( Caenarhabditis elegans) CED-3 ICE  p35 ,
035 CED3 ., s p35 4 : 25kD 22kD 11kD  10kD, 22kD
CED-3 10kD  25kD 2 ,p35 10kD ICE, 25kD p35 ICE
CED-3 p35 ICE-p35
PARP(CED-3 ) p35 CED-3 ,
, PARP , , ICE pro I~ 1
25kD N : i
GFHDSI , p35 87 Asp 88 p35  ICE
Gly , CED-3 ICE , ICE
( Asp Gly Ala ) N pl0 p20
p35 10kD  25kD , p35
> ) ICE
p35 2.3 p3s Caspase
p35 , 127
, Abhmad 1997 PCR
, p35 (Spodptera frugiperda, Sf)
, 127 Sf caspase-1,
Caspase MCH3  CPP32 P21 Sf caspase'1
CrmA , 299 , 35 kD,
,  CmA ICE Asp 28 Asp- 184 Aspl9s
p35 CED3 , CrmA ,
CED-3 C. elegant , St caspase 1 s p35
, , 10kD  25kD
CED-3 , p35 , Sf caspase 1 p35 ,
2.2 p35 ICE Asp 87 ,
Hay 1994 AMNPV  p35 p35
caspase 1, Sf9
Bump p35
ICE ) St caspase 1 , SF9
Bump Cos 1 p35



62 23
; p3 ,
,  p35 p35 CrmA
CED 3 , CrmA p35 N (LVADCAST), GmA CED-3
caspase 1 Lol , p35
Xu p35  Caspase
3 5
p3 [ 16] p35
, Caspase 8 , Caspase 8
caspase, caspase 360 p3d &
" p3s :
caspase Bertin PAGE 35
asp p
2 p35 Caspase 8 L 18] ,
) p35 C Caspase R
N p35 , p35N (1 p35 p35 N
~ 152) .9 8 :
p35 N , , Caspase
, ca( p35 Caspase
) ) , p35
CHRI (HR2  (HR3 .
p3  CHR2  P/(Aspr87)  p3S , ,
,p35
P1 s >
, P4
[D]
(Aspr84) . p3 ICE - p35
P, s
\ :(1)P, ; p35
35 CED-3/ICE ,
5 (2)Ps ICE e p35
P4 p35 ’
;(3)Ps p35 St caspase
) P4 p35 . . . .
[ 1] Kerr J F, Wyllie A H, Currie A R, et al. Apoptosis: A bhasic
biological phenomenon with wide ranging mplications in tissue
Bertin kinetics. Br J Cancer, 1972, 26: 239~ 257
p35 , p35 CED 3/ ICE [ 2] Kanita S G, Majima K, Maeda S, et al. Identification and
35 DQMD‘ 87C characterization of the p35 gene of Bombys mori nuclear
’ P CED- 3/ ICE polyhedrosis virus that prevents virus induced apoptosis. J Virol,
(6l ’ / 1993, 67: 455~ 463
, 1CE p35 p35 [ 3] Clem R J, Fechheimer M, Miller L K, et al. Prevention of apoptosis
, by a baculovimus gene during infection of insect cells. Science,
, 1991, 254: 1388~ 1390
p35 [ 4] FriesenP D,Miller L. K. Divergent transcription of early 35 and %
7h 35 kilodalton protein genes encoded by the HindIIl k genome fragment
o P of the baalovirus Awgrapha alformica nuclear polyhedrosis
P b ’ vits. J Virol, 1987, 61: 2264~ 272
( DQMDCrEI‘I D) , caspase [ 5] Clem R J,Hardwick, JM, Miller L K, et al. Antrapopiotic genes.of



p35

63

baculoviruses. Cell Death Diff, 199%6b, 3: 9~ 16

[ 6] Bertin J, Mendrysen S M, LaCount D J, et al. Apoptotic suppression

by baculovirus p35 involves cleavage and inhibiion of a virus

nduced CED 3/ ICE like protease. J Virol, 199, 70: 6251~ 6259

[ 7] Cartier J L, Hershberger P A, Friesen P D, et al. Suppression of

apoptosis n insect cells stably trandected with baculovims p35:

dominant interference by N-temial sequences p35776. J Virwl,

1994, 68( 12) : 7728~ 7737

[ 8] Sugimoto A, Friesen P D, Rathran J H, et al. Baculovirus p35

prevents developmentally progranmed cell death and rescues a ced
9 mutant in the nematode Caenothabditis elegans . EMBO ], 1994,
13:2023~ 2028

[ 9] Hay B A,Wolff J, Ruin GM, d al. Expression of baculovirus p35

prevents cell death n Drosophila . Development , 1994, 120: 2121
~ 2129

[ 10] Xue D. Inhibition of the Caenorhabditis elegans celt death protease

CED-3 by a CED-3 cleavage site in baculovirus p35 protein.
Nature, 1995, 377: 248~ 251

[11] Bump N J. Ivhibition of ICE family proteases by baculovirus

antiapoptotic protein p35. Science, 1995, 269: 1885~ 1838

[ 12] Abhmad M. Spodetera frugiperda Caspase 1, a novel nsect death

protease that cleaves the nuclear immunophilin FKBP46, & the

target of the baculovirus antiapoptotic proten p35 Communication,

1996, 272: 1421~ 1424

[ 13] Martin S J. Protease activation during apoptosis death by a thousand

cuts?. Cell, 1995, 82:349~ 352

[14] Thomberry N A. Interleukirr 1B converting enzyme;a novel cysteie

proteas required for Il 18 production and implicated in
programmed cell death. Protein Sci, 1995, 4: 3~ 12

[15] Zhou Q. Interaction of the baculoviurus antt apoptotic protein p35

with caspase, specifity, kinetic and charad erization of the caspas¢

p35 complex. Biochemistry, 198,37( 30) : 10757~ 10765

[16] Xu G. Covalent ivhibition revealed by the crysal structure of the

caspase § p35 complex. Nature, 2001,410: 494~ 497

[ 17] Fisher A J. Grystal strudwre of baculovirus p35: wle of a novel

reactive site loop in apoptotic caspase inhibition. EMBO J, 1999,
18:2031~ 2039

[18] Zoog S J. Caspase inhibition by baculovirus p35 requires interaction

between the reactive site loop and the bete sheet core. J Biol

Chan, 1999, 274: 25995~ 26002

[ 197 Bode W. Structural basis of the endoproteinase protease interaction.

[20]

Biochim Biophys Ada ,2000, 1477: 241~ 252
Huntington J A. Structure of a sewpimr protease canplex shows
ihibition by deformation. Nature, 2000, 407: 923~ 926

The Antiapoptosis Activity and Molecular Mechanism of Baculovirus Protein p35

Xiu Methong  Peng Jianxin - Hong Huazhu
(Institute of Entomolbgy , Central China Normal Unwersity Wuhan 430079)

Abstract Baaulovirus invasion can induce insect cell apoptosis. As a strategy of countering the apparent antiviral
deferse by the host, virus encodes diverse protein with antiapoptotic activity, such as IAP and protein p35. The
baculovirus protein p35 is a general and effective suppressor. It is estimated that p35 targets a highly corserved step in
the death pathway. Collectlly , p35 blocks virus induced apoptosis by inhibiting a virus activated CED- ¥ ICE: like
protease through a mechanism that includes protease interaction and p35 cleavage.
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