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YU Qian'?
(1. College of Light Industry and Food Science, Zhongkai University of Agiculiure and Engineering,
Guangzhou 510225, China;
2. State Key Laboratory of Biocontrol, Sun Yat-sen University, Guangzhou 510275, China)

Abstract: Spodoptera litura (Splt) and Spodoptera exigua (Se) are both extremely serious agricultural
lepidopteran pests and belong to the same family ( Noctuidae) and the same genera (Spodoptera). Splt
nucleopolyhedrovirus (SpliNPV) and Se multiple nucleopolyhedrovirus ( SeMINPV) are viral pathogens to
the two insects, respectively. Comparative analysis of the complete genome sequences of SpltNPV and
SeMNPV show two genomes are very similar. Although both the pathogens and the hosts are closely relat-
ed, the mechanism of the two baculovirus not infecting the hosts each other is unclear. This study con-
centrate on investigating the reason of the 5e301 cells by SpltNPV abortion infection. The replication of
virus have completed in SpliNPV-infected Se301 cells by testing with dot blotting. The results of RT-PCR
analysis displayed that all genes from very early genes to late genes have transcribed in the infected cells.
Western blotting analysis revealed that it is no specific POLYHEDRIN with a size of 29 700 when using
the POLYHEDRIN antiserum. Collectively, in the Se301 cells infected by SplsNPV, the replication of
virus and the transcription of all late genes have happened, although it is not detected the expression of
very late genes, suggesting that the blocking of SpliNPV proteins expression is the main limited factors in
viral replication cycle.
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PR RE R — W R & — R, BN
WAIPRIZAT, S 4 R i R/ 2k 80 ~ 180
kb XUEEFRR DNA Bryalt o FFRpE i 18 E 15
7, KRG FPRE T AR LM R R E R L —
PER)—Fh

R RE AR VG A F 2 A LA LB A
B, REAFLFIFETE . DNA YA . BRI RIR I
WM AEE R Rk . ZFAEADR (budded vitus, BV)
MBI M EEEEK (occlusion-
derived virus, ODV) BTk,

BRI AZ Z %5 (Spodoptera litura nu-
cleopolyhedrovirus, SpltNPV) FlIHH 3R k4% £ M 1k
JR7E (Spodoptera exigua multiple nucleopolyhedrovir-
us, SeMNPV) 43 K40 B 58 sl )52, mi#
BRI AR RMERR T, &PFRRIME R EEE X
R HTE 1, SeMNPV JBit SpLi — 221 4 fli 25|
EAIME T, T SphNPY By Se301 4 i B ST
WRWART . N T T SplNPV JE e Se301 £ jid Y
PR IF T O B R T e WOy TR B, A BE 5T R
SpleNPV JEGLJ5 1) Se301 4Ty T A1k tr, &
LR F RIS BE 2 SpliNPV Bk Se301 24 filg 2
GRS

LR ST

L1

L1 1 Rsmiesyma B4 SpuNPY il sy
SRk (25U strain) B AS S0 =R 7E, SeMNPV-
SeUS1 8| 5 EhIM 2 Riverside 43¢ B. A. Fed-
evici ZARSLIN A, TSR WAL Se301 g fif 22 Wa-
geningen K2 J. M. Viak ZIZEM  Hw=10 % &
(135 Grace's FigERe (Tnvitrogen) 27 ‘CEEFE,
L1L2 Bk RO, FIZERm sl i A4
SRR IR HUESRAL, S A TIRDRHE IR A fE B A
NTARRI S 2500, IRFRIREE 27 ~28 C,
1.2 J5ik

L2.1 ®m&%AKT Y WRTEESMAERRMTA
ARV R R R 4 ) Y B A, R 4 ~
5 d J5 R B I A R R U AR AR A 4 A (o f
H, SRk, 2RE6), BEERTHE2 3
RibH AR AT R — 25 BRI R i — 25
WAk) o F10 f519 PBS By KM R, &)z
ZhA5 g, YEIRZE 3 000 r/min B0 10 min, YT
YEE TR PBS #, 600 r/min B5.00 5 min, WdE
i, MHEE3 ~4 R, HEZHEEFREIL
HE, b g A TE £ M R B P A TR D

RP RBal i e a2 A
1.2.2 mmbkwpke & 2 A R0 R Y i
R RS R, B3 d ERERARDSEZ MRS
BANBUMARE s F ¢ =70 % Z FE5- B L0 H 5%,
SRR, MMKERAE w=01 %5
Grace's $5553L9, 3 000 r/min B0 10 min, JREIM
WREL AN, B RIS SRR, HLAnRE A
1.2.3 EBABAmOTHERE WRAZE
FRAM PG TRIR, FRIERGREE (MOT) RAK 1Y
EREEMRER AR E, EEBM 1 h, RFHEE
W, DATCHIAE R TCULTE Grace's FEFRHEYE 2 K, 44
JE NG #E Grace's 3555 3L, 27 CEEF# 72 h~96 h
A, WURHIM LYE, 4 CIRIFE .
1.2.4  SpuNPV yi AR 4 i, 735 mm FEFRIMH
A0, 5 x 10° /N L2 BE R X AR K B Y Se301
A, EEE L b S, BB AEFRAL, SpuNPV GE: L
MOT Jy 1 JRIL4if, 27 CHEFR 1 b IR Rl 7
W 1 h JGEFRIUR, T AR UL Grace's 1
FRHEPE 2 IR, SRJEIIA Grace's FEFREARSEIESE, N
NI RIITARTHN, T JE ANl i R e i, 3
000 v/min Z5.0> 10 min, 3 V&, AMIEVTIESCHAM
R 30 min, FHEA -70 CLRAFEH
1.2.5 Dot Blotting  WUEUBYY J5 41 B A 5 H2 R
DNA EiF 8 mmol/L NaOH, #ZEAYREF 100 pg/
ml, JWERICE, BAFERLIC10 pL, 100 CHE 5
min, pK_HGEEE AT, F Dot Blotting % B |- 5 #E 5
5, 2 B8 Bio-Dot SF Microfiltration Apparatus
(Bio-Rad, Inc) #/EFM. FEHLEMHE. DNA
B, BREFHI&MbRID, HmaEaess, 4 ENT
R, DA S
1.2.6 RT-PCR  RT-PCR Jx i # TaKaRa RNA
PCR Kit (AMV) Ver. 3. 0 #2:/E W37 o BUR W W
5 L FEATEE R IR, BN Y. DL RNA Sy
AT PCR 73, DI A AR 2 75 7 7 DNA ¥5
Jeo FrAISIMIFIINERT, S1¥W BiESEIREY) T
[/ IRy
1.2.7 SDS-Z& & ¥ Bt B % )k v, vk ( SDS-PAGE)
AR NI FVE, INSER 2 x RS,
FWhK 4 5 ~ 10 min, #HMITVETE Bio-Rad /N
FEE BRI LT ER K. BIKERE, %D
W et J5 R BT 6, B A AL
1.2.8 Western blotiing Wit £E /5 25 B UL J5 40 i,
PBS SRk 2 Uk, MR e #AT 8 LRk,
B, mEEp, LAl 4 i POLYHEDRIN Z£ 57 @i
7R —1 12 500 5 & 5 12647 western blotting #6: ] |
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Table 1 PCR primers used for application
Production
Primer Sequence (5'-3")
size/bp
Splt-ie01 TGGAGAAGATGAGAGTGTAGTT 458
Splt-ie02 GATTGTGAGGCGTGTTGGAAAA

Splt-dna polymerasel TGCTTCTACTACACCACTC 848
Splt-dna polymerase2 TACACACATCTTTCTCGGC
GACTGCTGGGTATTTGATT 612
ACGGGTTAGTGTTGTGTGT

Splt-chitnasel
Splt-chitnase2 *

2 45 R

2.1 SplNPV Rt Se301 4Pf1jG DNA EHI1EMR

A5 By % 5T R B SpliNPV AN B B T I
Se301 4, MRS Se301 LM = LM T (¥R
REIN) o NPFIT SpNPV TE Se301 & -4 jitd H HY
G IETR A SO B R R I SR, SEHEAT dot
blotting 73 #r 46 I s 5 S 1, 1L Se301 A% fi Jy A
PEXT R, SpleNPV Yy SpLi — 221 40 ifg g PEAE NS R,
AALTREE N DIG FRIC IR R polyhedrin 22 R (poly-
hedrin-dig) , ¥ UERE ) (Marker) A polyhedrin 1)
PCR P2¥) o Horill 45 SR S 7« BH 1 BEURE ot 7 gk
Ja 12 h BN 2 A R R ], ELEE B[RS RE
IR EHOR L SpliNPV ¢ Se301 40 il fh A
M2 ~72 h WEBIG I BN P ), (ER AR SR 1Y
R AR T SplNPV By SpLi — 221 4 Jfd 1y 52 )
BREE, MAERULH SplNPV &L Se301 48 il f5 58 A
TR B E S R A2 B — R

0.5pg  1oOpg 15ug  20ng  2.5pg

Marker € )

SplNPV-infectted SpLi-221

SpIINPV-infected Se301
1 2 3
Bl 1 SpltNPV J&dft SpLi —221 5 Se301
ZHAfEHY Dot blotting 4347
Fig. 1 Dot blotting analysis of the infection of SpLi —221
cells or Se301 with SpitNPV (1: 0 h; 2: 6 h; 3. 12 h;
4,24 h;5.48 h; 6; 72 h)

2.2 SpsNPV 7 Se301 4 i o {17 52 Bt 4H
SR EE AL A B A R L R R A AR

e o AR AL 7R B 5 Th B RE A 2] 5% 53¢,
Ben 6 h ZRIFE AR N BRI E , WEgE
6h Z G FMER AR E, HBREE12h 2
Jei i SR I 3 TR R A B 0T 3 IR, SpLNPY G FE T
Se301 4UAL R HEAT T REE A M, 7T LAHE I 2 1Y
BRI N AZHT TR RE, T 5T THRE
R ERAJE R R AR 28 T MRk, MmTT i —2P
IAF R R R A5 8] T R, ORI RT-
PCR MR 7E Se301 4 s i FE 35 s i, 1%
113 X514 SpliNPV FeR4H i it 17 PCR M,
HETREEEWREIES (K2), Z55RER 3 X5
YIFRRED 18 AR K/INRIZRAT , AR B T6R

1 000 bp —
750 bp

500 bp

2 ieo, DNA polymerase, chitnase F ) PCR 3 Ha7=y
Fig.2 PCR amplification of ieo, DNA polymerase, chitnase.
(1. DL2000; 3. chit; 4. DNA polymerase)

2. ieo;

HHE SpiNPV JRRETE Se301 4 i H 2 15 58 Bl
TSR, DB B AL St Al 55 SpliNPV fi 5 7E
2NN SpLi — 221 41 Jfa v 1Y) 5% S I R 5 — 2K,
AT RS B % SR B A 3 A, SR ANE 3 B
SpliNPV J& e Se301 i 1 h J5 Re e il SR 455 1Y
ieo F3As, M4 h 348 h HERRIF] ie0 (19385 5%
7%; DNA polymerase Z:[F M\ 6 ~48 h gea il 2|38 5%
A M 8 ~48 h BEAIN F chitnase [ 5B SR A
VR, SpleNPV Bt Se301 4 ffn 1) B 5] % ¢ it
A8 SpliNPV JgZy SpLi - 221 2 ifg i 35 P 5% S i A
FHA—F, HRNCF R ie0 2 M A 5%,
2.3 SpliNPV & Se301 4 paeh iy 8 1 381%

SpliNPV 8% Se301 41 il )5 5 B 1) JIr A 55 (K1
BENT 5%, WEE B RBIE N A? R
SDS-PAGE Fll Western blotting 43 B 16 W 9% 75 /2% Y
Se301 4 i J5 HE A RIBH . B TOLE L
SpltNPV JB e Se301 41 Jitd 48 h B 7& B {2 J B AE Ik
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(BB BR), BrLLCE Se301 41 Al K i F0
SpltNPV J&L Se301 2 il 48 h #£ 31T SDS-PAGE
S ML Se301 4N fif y SpluNPV i 3E 52 44 41,
LA AT RES SpiNPV BRYL 32 4 40l SpLi - 221
ANE, FrLACEL SpleNPV 4y SpLi — 221 4ififg 24 .
48 F172 h (B 4 FiR) FES S SpltNPV B Se301
400 48 h BE G HETT SDS-PAGE 23 #7 i, 45 .
7N: SpUNPV 4y SpLi — 221 40 TSI 7E 24 . 48 F
72 h FE R AR B B AR A — 4% 29 700 [ POLY-
HEDRIN 574, FLEVEE [ RIB A FE 24, 48 172
h A B ;M # B Se301 4 jiF1 SpliNPV
JRZL Se301 ZHfifl 48 h A i WA b & s ST IEH
Se301 2 F01 SpleNPV gt Se301 4 Jify 48 h #F i 4
SE VP BLHETT IR, WERANEIEE R BB B X
Slo PTLA SpLNPV JEYL Se301 41l J5 2 (H #1557 3
TR, M FE polyhedrin 1) 5235

01 4 6 8 12 24 48

3 RT-PCR 4)# ieo, DNA polymerase ., chitnase
FE R Aot s
Fig. 3 RT-PCR analysis of the transcription of ieco, DNA
polymerase, chitnase genes at lime points post infecti on(p. i. )
( I ieo; IT. DNA polymerase;
II: chitnase; Numbers above photograph

indicate different the time points p. i. )

FAA R L R polyhedrin 1Y 25 58 AR X SplsNPV
JYL Se301 4R B 24 . 48 . 72 h k& 5L 4T Westemn
blotting /34, 45SRANK 5 FHI4AEHRYL 24, 48,
72 h W FE R polyhedrin AT 3 ik, B0 Sk
SpleNPV Jg7e Se301 40 i J5 H 28 (182 BH, P&
TRRETE A B R o

& 4  SpltNPV J&7x Se301 4ijifg SDS-PAGE 4341
Fig. 4 SDS-PAGE analysis of the Se301
cells infected by SpltNPV
(1: marker; 2: SpltNPV-infected SpLi —221 at 72 h;
3. mock Se301; 4. SpltNPV-infected Se301 at 48 h)
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K5  SpitNPV JBide Se301 4fiS polyhedrin
F[A Western blotting /34
Fig. 5 Western blotting analysis of polyhedrin gene in the
Se301 cells infected by SpltNPV
(1: marker; 2. mock Se301;
3. SpltNPV-infected SpLi -221 at 48 h;
4 -6 SpltNPV-infected Se301 at 24, 48, 72 h)
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SpltNPV 1 SeMNPV K A AR APEAR &, HiX
PARREE A BESC SRS BT £ o e 22 B 40
PR TR R A AT R B R R R R 2 —,
B ST 15 R 40 I 8 T AT 5 00 B e
MBS, U HycuNPV #5519 Ld652Y 4 fi
Tle] ; HaSNPV 519 Hi5 Fll sl - zsu — 1 4 fEg 4
7078, SeMNPV Jskigfe Spli - 221 404 5| 2 40
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JATZ; SpleNPV B Se E2 M ) 55 B HUR VR 40 Bt
T, ARSI R R SphNPY B Se301
AT T AR T,

RS A 22 AT L BEAH
Mo, IR EDL . DNA BB S, MR FA
R EI LN 35 . BY M3 fBi . LM ikE
LS RRIE o SplNPV N g Th B e Se301 4
s a8, Bl Se301 40 SpliNPV 9357
YA

WH5T @ SpeNPV % Se301 41 Jif J5 95 75 58 i
T~ DNA B # 72, {H DNA &l & W 25T
SpleNPV g H 5 15 £ 40 i SpLi — 221 4 g DNA
S, BT R R AT BE R T R R R 2 N
T8 F A M B R 32 B, DNA il Z B 2w 2 7
R BRI, PP S SR TR H
JEY IR BT R SERT T R IR Y
P IEER el RET LT AcMNPY #5580 Sf21 41
P ARBIRGE A e0 H R B FA AT BE LT 40
Mg, AR RKE R R R, RA et
ABSE AL DNA B, JF LWL 3) 5 75 B e &% 40 Ak
SEYNAHAE DNA B 3 3 R T

o R 7 STE ST 23T 4% SR B 1) BT Bk R D
SERL T %Sk, LI PR RT G B e P ) SRR AR
SplNPV B ELJF TS F A5 St A — 20, M A 1TIR
o e R L A T A — R SR AR, (HA e
RIS fe0 %% SEAE 1 h BRI 8 T8 £
Rigeitsn, HEREH SRR S T B )5 IR 24 h
DA o — M0 A4 AR R B 5L D) 53 I R 1) 7 30 1y
W, BRGL S ERCA R R BRI, ATREH T
RERBRYARR A —3, SE— R AR
WM —EB R B i Ak T H B B B o

Z A Se301 ARML 5 SpleNPV JgZt Se301 £ fifd
1) EE A RIBIE LA B B AN, B SphNPV
Yu SpLi - 221 4 B85 \ R X AT LR, KA
SpleNPV Jg&4t Se301 4 i - TG AR B § POLYHEDRIN
B HEMFRIE, Western blotting #4555 kg R
—2, VIR ENREAREZH T BN
G4 B e R =S v S

LRE UL B as R, R AL S kT R
WHELTRIZRE, AT AR IR S A R i 2 k5 5 T 40
W, PGB e, HoA it
7 DNA SZHIF%%E 5%, DNA & i J5 5 55 il B E 17 0
A e R R TR AR AR,
ARERHERERS TAERLERT, Wb
PR ) ZR35 3Z B30 A R BB 58 AL BY B2 e Fn 7= A=

TREE, BRkU, WEEAREZHLE
SpleNPV 7t Se301 #iffl h Ly T8 7O 22, 52 Ak
BAE R I EZIRE, ABTORAD
PR W BRBEE T W SEHERY,

Bt ASHRFEAE R L RS e LR LB 4 2
AN BT SE, ELARAS o
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