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( programmed cell death, PCD), e LAWY ki
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caspase H W Z R HE M, 124 CRGE € AT ]
ZZ % ICE . CPP32 . ICH-1. ICH-2 fil CED-3,
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SR Z MR R RES T RS A I R A AT, {5
M B A UEARE 2 W HEAN 998 7 2k DR A6 DR 354553 (10 U
T fe s B R G SR L.

AV RRI: AMNPV 7] i T 24
BRI Sk zsur 1 AAE SR R A0 LRI T2, HH BTk

PeJ5 10~ 12 h, 24 h A3 0§ (95% ~ 100%) ",
I AcMNPV RI7E Sf9 55 2 Fp 41 Jid b 15 &, JF
I % k. b THFSC AcMNPV [ p35 JEK7E
Skasu 1 40 i of 7% 76 A& D5 9 9 % DNA [ 52 i 52 31
Ti 40 DA PR R, A T P35 HR A A G Lk
il Skzsur 1 40 il 1) caspase 7% P, M AS fig 400 16
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652 g 4 M w1 52 0 B AR 4.
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2R B R 10% fifs 4 1 3
27 C.
1.1.3 FEZA: Taq A, ANTP, RNAase A I
HAELAEY THRAW, SHAM K WH Sigma 2 7;
DNA = b i S A0 & . mRNA $& B0 )
B cDNA & AR A &I H Roche A7), HFE4T
Ji i bR AE I Takara 23w, A 50 o8 | = 4
Fréat.
1.2 A%
1.2.1  ZFAE RO RE 1 ) 26 SO g USG9
BE R i 1 4y Hofi bk O B8 1 DG I 39 % 9% 2k o,
3 000 v/ min 5.0 L PUTE NG HIESS (0.45 bm) 38
BRIA, 4 CTRAF&HM. fER RIEW A MM EFRIL)S,
IINGE ST R B HE IR AL, W 1 h, W
?Eﬂi IO BT 85 5% 77 k. 4 s G995 75 5 AN () i
WBEME L KB A, FEH 0.08% &
.','{ﬂ.ﬁéLd“éé(.
1.2.2 8 DNA (4 HL  HUW B8 2 M 4 B
NN SEARBL Bl A, 37 CHEF 30 min & B RE
i, N SDS (ZKRIEN 2%) FE M K (458
JER 10 ¢/L), S0 CHLT 30 min. HIFy, M/ %40,
:ﬁLfTUﬂkﬁH{(a&mlh 95% LEFULHE G, 70% &
BEULi, TR TE Wf, 4 CIRAE.
1.2.3 p35 -_IJL;WH{J PCR 4" 84: PCR $2% 3 )y idi ik
AU BLACMNPV %5 DNA R BEb, N — Xt
519 P1(5-GTAGAAATCGACGTGTCCCAGA-3)
1 P2(5-TAATATTACATTTTTGTTGAGTG-3)
HE4T PCR 971
1.2.4 DNA -'J’Lﬁ PEHLAN O 5 DNA, EIIZET
JEJENE I, 80 CH % 2 h. Z 54 DNA 24483k
FE UL, LLPCR 3141 ACMNPV p 35 JEA v BE
Fricy EREr, BT (.
1.2.5 ¥ PCR: Wedk 2x 10° M4/, ] PBS
Yok R, 1% B mRNA & BB R & W AT
mRNA 5L, 25 R sk, ¥ R SRR G E
NA42CHF 2 h; 95 TS min, VKI5 min JGfF
3 PCR Bitie, #E4T PCR RN (5 1 A1
95°C, 4 min; 2~ 30 NMEH K 94°C, 60 s;
55C, 60 s; 72°C, 90 s; 31 PMEHM: 72°C,
10 min) .
1.2.6 2l Eefb DNA 8 SR [ 11]
AT, WEIAE S WOER A M A4 O T, PBS
(pH= 7.2) ¥k 3 K, RMBEM (1% NP-40,
20 mmol/L EDTA, 50 mmol/L TrisHCIL, pH 7.5)

i (GIBCO), HigrifdJEA

Prog. Biochem. Biophys.

+ 703 -

AEFE 2 min, 1 600 v/ min E5:0 5 min, P L3,
I SDS (WK EH 1%) 1 RNase A (&N
S5g/L), 56 C/K#t 2 h, FRIINEEEE K (&K%
H2.5g/L), 37T CAREE2h, 2f5KR 95% LEEDT
WE 70% L WEVEE. DNA % TiE & TE B,
1. 5% [ B i e Jie b k.

2 &5 R

2.1 p3s EXRRHAMR AP EFHIKTF
WA ACMNPY (MOI= 1) 435131 = 10°
A Skzswe 1 F1SE9 A S, 2 HIAEERGL 0. 12, 24,
48 1 72 h AR i, $EHUE DNA ZEAT I R 422,
SEBG £ AN 1a, AeMNPV p35 JEKE Skzsur 1
M — R FR K b RS 12 h A
MFNE S, 48 h i& o =, 72 h 7K X AT T B
fik; 76 AcMNPV R G5 (1 AEZ 49 20 i Skzswr 1 J2
AN SF9 T, TELAHE p 35 ) DNA HEHi 7 W
BRI TEE (K 1b).
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Fig. 1 Comparison of AcMNPYV p 35 synthesis in
AcMNPV-infected cells ( SFzswr 1 and Sf9)
(a) Southern dot blot results; (b) Relative levels of p 35 DNA,
setting the quantity of p 35 gene in SF9 at 48 h post infection as
100% , analyzed by ImageStar software after scanning. 0 —a:
Sl-zsirl; m—m: SF9,

2.2 p35SEARMBAPRIFESR

{EJ& Y AcMNPV 2. 12.24 . 48 F172 h i,
PEHL Skazsur 1 F1 SE9 4 mRNA BEAT S5 8% 55 [ .
ARt pE 2, FEEPE AcMNPV 2 h J&, Skzswl 4
J P AR GERS I 2] p 35 mRNA [AELE, 2 )5 i i)
ZIERS R AT ek, AE SE9 4 M — ELAR AT LA
il 2] p35 mRNA, iff H PCR KM 73 1 [ DNA
Frh % Skzsw 1 HTHE R Z .
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Fig. 2 Comparison of AcMNPYV p 35 transcription in
AcMNPV-infected cells

M: DNA standard marker. molecular mass are 2 000, 1 000, 750,
500, 250, 100 bp respectively; [: using mRNA extracted from mock
infected cells; 2~ 6: using mRNA extracted from AcM NPV-infected cells
respectively at 2h. 12 h. 24 h . 48 h and 72 h post infection (p.i. ).

2.3 SpItMNPV A ##] AcMNPV S B4 R0E T

FEIESE SpUMNPY (M OI= 1) [f] Skzswr 1 41
farr R H T AN E i R B (0. 6. 12, 24
48 hy, UCAFFEIESIET) ACMNPV IR G4 .
Je AcCMNPV 24 h oMl EA, & Wi g @ If
oK, IFPREEUAN M B DNA.L 3R e e ) fi]
i 0 h A6 h i (P 3d A 3e), LT 14 40
KAV, TERIATZ/MAE (apoptotic bodies), 5 %F
RS ACMNPV SRS L AE AR — 20 (& 3b); i
[ [ B4 12 h (P 3f), SptMNPV B4 40 il 41
MRS (AHMIET-H Ny 40% ) ; {EIKYE SptMN PV

(a) normal cells; (b) infected with wildtype AeMNPV alone; (¢} infected with wild-type SphMNPV alone; (d) ~ (h) corinfected
with SptM NPV and AcM NPV, the infection interval times were 0, 6, 12, 24 and 48 h respectively.
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Fig. 4 Apoptosis percentages of Skzsur1 cells co infected
by SpItMNPV and AcMNPV

(ML T30 20%) (K 3g A& 3h), FTIAME
M AR D, MR T 2 Mk, LYt
[¥) o 5 40 PR 9 % 1) AR O R i ] 4 o,

PEUXSCA 5l 7 /N BeA DNA, HL
VK OLE WA BT M e 45 I A — 5 (K 5). HPAER
ACMNPV &G | S Gemf [ [A]5%24 0 F1 6 h i DNA
I RRAR AT (DNA ladder) ; 135 & Y 1) B
12, 24 F148 h, BIK DNA B 4789,
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Fig. 5 Apoptotic DNA fragments extracted from Sk zsur 1
cells
M: DNA standard marker: 7: normal cells; 2: infected with wild
type AcMNPV alone; 3: infected with wild-type SptM NPV alone; 4
~ 8: corinfected with SpRM NPV and AcM NPV, the infection interval

times were 0, 6, 12, 24 and 48 h respectively.

I SptMNPV F1 AcMNPV JLiEge (LR ge )
M) [ G AT 12 h) Skzswe 1 J5 400 135, B0 G
AREEIKYE Skzsu 1 A 0ER SFO A, Z5FABL: B
TOREB T RETE 2 Ak, [ BRI AcMNPY AN
AEAE 1% 40 I T2 i 2 fl A, 400X 28 2 A 4 A
SpItMNPV B0 PRl 2L 0 B B 1, /b 504 o
KAV T H 5 SF9 41 it T T ik £ i 4k (K
%) . H AcMNPV Js&ZY SEzsu 1 40 Mg (19 135 4% 4
KL SE9 A M f, A0 M A AT R AT £ s B AR Ak
[ 2 SptMNPV A fig J& %4 SF9 40 M, i W)
AcMNPV 7 SptMNPV (1) # B F 7E Skzsu- 1 41 i
FEAT TS, AT T Bk Th Ml e SE9 I IR
Z k.
3 it it

B AR AcMNPV 0] LAYE SF9 4 i v 52 1 #%
., HEE S Skzsw 1 40 8 A A= 30580 () 40 e 1.
AcMNPV [1] p35 JEPRE — DA Z i Mg
ML, AT A e AR AT Bk 5 3 1 8 T2 We?
Gershburg %51 PVFFC R I, p 35 HE DA 76 52 4 40 e
SL2 H R BATIZIhAE, HAE R %Ak RIAS g R it
A 205t 2 Sy R0 A2 TR A 5 BB L R . K
R ZIER, AT DA ROX AN JE T B AT
T A S AT TN AE AcM NPV I YL (1) Sk zsur 1
i p35 MhE, 25 R UL K HE A,
I HLAS BV ) 4 85 0 T A AR [P I [A) e, RT-PCR
ZERAUESE ACMNPVY &4 Skazswe 1 40 0 5130l i
Ji2h), p35BEPEAT R A, I P sk K
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AL SF9 A IAE. Dai UGS, HME KO
FIEM P35 A A LA 95 74 e e BT S0 40 i 17
T2, YT A Y P3S R A AN fE B 1 4n i
JATC. {6 SpkMNPV L 41 b R IAT p 35 [ U4
JER p 49, P49 A P35 H A AT B w1 [ P
PES L R AE SR SpkM NPV 1] L5 S zsue 140 D
o IF B 2 R AR, S R P49 T BL A0 i
SptMNPV 7% 5 11) Skzsur 1 40 J2 9 1 -4 3k K 41 52
BT LAIE R HE1T. p49 JEN Y p35 JER C i
N i AR & RSEE (45% L L), 7EHE S
P49 [ 91~ 95 AbAT A5 P35 R caspase 1f
FRSFIEF (D-G JPH), A caspase [ VAL .
IXLEIF 7R p 49 HEN 5 p 35 FEPRI W] fiE 2 ] — AL AL,
PEFIMLIE A 5] g e JRATTHE DN, G R p 35 fi
E Skzswr 1 40 5 21 K i BRI R A, ©
[FFE AT LLAP ] Skzsur | 40 M caspase £ Al 5K 1)
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TG Skasur 1 1R JE 1 T 1l 22 #4411 40 i 2L gk
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Spodoptera litura Multicapsid Nucleopolyhedrovirus Blocks
Autographa calif ornica Multicapsid Nucleopolyhedrovirus-induced
Spodoptera litura Cell Apoptosis

ZHANG Ping”, YANG Kai"
(" State Key Laboratory for Biocontrol,

2 Virology Research Unit,

Abstract

DAT XiaoJiang"

College of Life Science Fudan University,

PANG Yi"™ , SU DeMing”

Zhongshan University, Guangzhou 510275, China:

Shanghai 200433, China)

Wild-type AcMNPV ( Autographa calif ornia multicapsid nucleopolyhedrovirus) induced Spodoptera

litura (Stzsur1) cells apoptosis at 10~ 12 h post infection, but it could undergo productive replication in

Spodoptera frugiperda (Sf-9) cells. The AcMNPV antrapoptotic gene, p 35 gene replication and transcription

in different cell lines (Skzsu-1 and Sf-9) were investigated by Southern dot blot and RT-PCR respectively.

Differences for p35 gene to synthesize and transcribe in these two cell lines suggested that it could not
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significantly funection in the nomr permissive cell line due to its untimely and insufficient expression. Inoculation
of Skzsur | cells with wild-type SptMNPV ( Spodoptera litura multicapsid nucleopolyhedrovirus) 12 h prior to
AcMNPYV infection blocked the apoptosis and rescued the AcMNPV productive replication. It is deduced that
P49 protein, a P35 homolog encoded by p 49 gene in SpltMNPV genome, might accumulate a certain level at
12 h post infection enough to counteract the caspases effect.

Key words Spodoptera litura multicapsid nucleopolyhedrovirus, apoptosis, p 35 gene
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