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3H-117 encoded by Heliothis virescens ascovirus 3h interferes
the oral activity of AcMNPV

LI Shiwei, OUYANG Yiyi, YANG Changjin, TONG Yue, GAN Jiamin, HUANG Guohua,
YU Huan"

Hunan Provincial Key Laboratory for Biology and Control of Plant Diseases and Insect Pests, Hunan Agricultural
University, Changsha 410128, Hunan, China

Abstract:
pathogenicity and are competent to develop into bioinsecticides. Heliothis virescens ascovirus 3h
(HvAV-3h) is the first ascovirus strain that isolated in China, and the 3H-117 protein encoded by
HvAV-3h are reported as a structural protein of HvAV-3h. [Methods] In order to further illustrate the

function of 34-117, the Bac-to-Bac insect expression system was employed to construct a recombinant

[Objective] Ascoviruses are humor transmitted insect viruses that have unique

Autographa californica multiple nuclepolyhedrovirus (AcMNPV) by inserting 34-117 into the genome
of AcMNPV. [Results] Compared with the wild type control ACMNPV (AcMNPV-Egfp), the generated
recombinant baculoviurs (AcMNPV-117) had a significantly reduced budded virus production and viral
DNA copies in the infected Sf9 cells during 72-96 hpi, and an enlarged occlusion bodies was found in
AcMNPV-117. Further bioassays showed that the 90% lethal dosage of AcMNPV-117 against the third
instar Spodoptera exigua are significantly higher than the 90% lethal dosage of AcMNPV-Egfp.
Furthermore, the growth of the tested S. eixuga larvae infected with AcMNPVs was slower than that of
the healthy larval growth, and the average daily food intake of the tested larvae was also inhibited by
the baculovirus infection. The confocal observation showed that 3H-117 is associated with the nuclear
actin polymerization in AcMNPV-117 infected Sf9 cells, which indicated that the function of 3H-117 in
the infectious procedures of ascovirus is associated to the disintegration of host cell nucleus.
[Conclusion] The results obtained in this study confirmed the function of 3k-1717, which laid a
foundation for the molecular biology research of ascovirus.

Keywords: Heliothis virescens ascovirus 3h (HvAV-3h); recombinant baculovirus; Autographa
californica multiple nuclepolyhedrovirus (AcMNPV); Bac-to-Bac insect expression system; biological
assays
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il Al FBRl e 22 FhE U T R S ik
W Z K95 8 (Autographa californica multiple
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(1 A2

MR ZE 7% MK B ML N B 3h MR (Heliothis
virescens ascovirus 3h, HvAV-3h)J&7E H [E 7
SrESAR R 1 BRI AHEL AcCMNPV,
HvAV-3h HA B3R 4 il 15 £ 40 A K AeE
AEST,  HLAE IR 52 X A R AR W A BRI [ A 22
4P FERFAMNRIE N, HvAV-3h GESE i 17 1
il y2) &< e (Microplitis similis)¥7 , FFIEGH IR
ik (Spodoptera exigua) . #+ELR Wk (Spodoptera
litura) . F3%% W (Helicoverpa armigera) 11K 2 [a]
HEATAGRE 2 (E R I B 1 13X Fh 2 £ e 5 Y
AR LA B I ARAR 0 T AR ARG % 11 B 37 1 R s
B ) A S A= 2% R0 8 1 R o 30 38 )
AR, WL SRS FRETREAER, 8
BB 1 B UL B AE AL H(Mythimna separata)
TSI k4 B B TR S PP, X e g 45
R AEFRATAH AR B0 BE 0 W R 2 T DA
GERCI,  [R) o L U 2 FRATT AR SR R A M i AT 4
I B A SE AT 5T

HvAV-3h (FE 41741 F 2017 AEpiERIED,
HHEH AN R 190 519 bp, H:RESES 185 4
FF 5 2 HE (open  reading frame, orf). 3h-117
1E 2019 FERARGE g — A ALY, H g i
18 F1(3H-117)/& HvAV-3h J5 50T 145 14 &
F, {H 3h-117 56555 IF AR B ok I ) B nl
FEAPY 3m-21 i HvAV-3h fg R 7450 &
PR SRt B DY, G SR AR T HvAV-3h BG4 5 1)
24 h, FKGTEYSG 48 b FIEHHIIRE
BRI SEAXS I T, B TR EERL T RS R 2
FL gt LR A1, ACE B S8 T2 P 0A T AH 5
HE PR 114 1) R 7E T A BIF 9 A 02,

PEUL I 5 2N BEBL DI 5 B AR B = S 490
o 1 B P AR i R B B F N Z —o h T
WS 3n-117 W EE, A LI A A
Bac-to-Bac . UK RGN 3h-117 B H5FIR

I 5% 1 2 AR LR (polyhedrin, ph)—iIH A £
B AE RSO 2 A 1A% 5 (ACMNPV) X B2
Joa B FH BT A UG B 00 B O 2R AT TOHRAR, [
XF 3H-117 #4717 A0 E AL 53 H7 o AWETER 25
KX 3h-117 ByPhReiE— 2o BA f 2
S, [ IF L Ay 4 16 7 1Y ) e R DR T 9 B IR
SEHEA

WL

L1

it Sk 47 ik L ORI B T RS A A RS
A, IR T ARSI E ARG R LA RE . SO
(Spodoptera frugiperda) i s Z (H1 75 I A MR
Rop AR A B IR T 54 10%/h
4= 1ML 3 (GIBCO) Y SFX 11 B Ha 41 fitg ¥ % Sk
(Hyclone)r, F 27 °C fHIRI%5FR. M0 2570 i %
W3R BE 3h #R(Heliothis virescens ascovirus 3h,
HVAV-3h) 8¢ bR &K BT 7085 A W Kb, AR s
B =Y BIGRAET 20 °ClP RIGAT 7 I ik
DH10Bac (Escherichia coli DH10Bac, %A
bMON14272 J pMON7124)F T ®E4 AcMNPV
P, KIGFF R R TG1  (E. coli TGHHTF
HE PR Y B R
1.2 Rk

N T ARG BA HIRIEVER AcMNPV, FAl]
Jes 3n-117 FEH R BN 3h-117-T AR 1-1)
BamH 1 Hl Xho TIHALYIT , IR HAV se o 24
HUFH) pFB-ph-Pp10-egfp AP BamH 1/Xho 1
BEEDI AL AL, AR —AS BAT A B 1) )3 3511
Al LAy )5 3 2 fa AR 5L X (polyhedrin) LA S A1 5
I IR 4 3] AR 244 pFB-ph-Pp10-117-egfp.
1.3 E4H bacmid B

HR 4 Bac-to-Bac expression system (Thermo
Fisher, Invitrogen)AJ it HH , 43 54 ) 22 U 1Y
pFB-ph-Ppl0-egfp  ft & J& kK L R
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pFB-ph-Pp10-117-egfp fi 1A i %0 % b A
DH10Bac ZHfiH , I3 T35 A 50 pg/mL RABEE .
7 pg/mL RKEEZE | 10 pg/mL PUFAZE | 100 ug/mL
X-gal .40 pg/mL IPTG ¥ LB AR 3517 (B3
ik, Ar Al PkiE 10 MEEEVE, T 37 CHEIR
Kigf 24 ha, S8 Yu &k ey ik i 4
bacmid ) DNAP?! Ll pUC/M13-F (5'-CCCAGTC
ACGACGTTGTAAAACG-3") 1 pUC/MI3-R
(5'-AGCGGATAACAATTTCACACAGG-3") N
519, XPAREUR L T bacmid #E4T PCR %52,
i ¥t ph-PplO-egfp %% W 09 T 4 W &
AcMNPV-Egfp (7E 5 £E 52 5 b HIAE B A= 8 X) B
Wi EE) LA &% ph-Ppl0-117-egfp %% J3 1) T 4H 95 15
AcMNPV-117,
1.4 HpEFESERRIERN

S HIEC 2 pg AcMNPV-Egfp #1 AcMNPV-
117 bacmid DNA F 200 pL Grace’s B d1 i g 1%
FHEA, FEEMA 6 pL # Geik 5 (X-treme
GENE HP DNA transfection reagent, Roche), %%
FiRSE, TEIRME 30 min, KFE )G K
B DNA/HE Ge il 50 525 02 T I BE 55 3% 1
35 mm F5FRILAHRZE SO i, HHF 27 °C
BR AR 3-7 d, BRI A I A A € 5 I R B LA K
L PR B 2 A AR TR TR 1 o

3B AcMNPV-Egfp F1 AcCMNPV-117
US4 d AN, DAL RIPA 2R (AL
ZHFHL 1x10° 40/200 pnL 2L Y FI &, 4%
R S R R U B VK 2 A i, A
Fedh o M E AL 1/6 R L]
JA 5xProtein Loading Buffer (It 51 &3 5), il
K 15 min J5, K6 G E AR DA
12%() SDS-PAGE fiZ I, LA 80V 2 120 V [
KA B F A TP A B A -IKE RS
M #E i 4 marker (PageRuler™ Prestained
Protein Ladder, Thermo Scinetific, USA)KF57,
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FICH A R/ I R e B, 5 BT G PR 2
Y i (nitrocellulose membrane, Millipore, USA)
by S B (5% AR Ui % T TBST buffer)
ZWMEF 1.5 h, 25 LAk L 19 His-Tag
Monoclonal Antibody (Proteintech, Cat#66005-
1-Ig, CHN, 1:5 000)FIHH SR H e -3-wii i
Z i (glyceraldehyde-3-phosphate dehydrogenase,
GAPDH)J Z FiEHi A (1:4 000) T HEF T — LR
B (4°CiK); Lh TBST HEAAEHE 3 Kk, Bk
5 min, PfiJ5 % %) L Goat anti-Mouse IgG
Peroxidase Conjugated (Millipore, Cat#DCO2L,
1:5 000) #1 Goat anti-Rabbit IgG Peroxidase
Conjugated (Millipore, Cat#AP132P, 1:5 000)
YE°~ His-tag [REHTH GAPDH S Z 41 — 41,
PEAT PR (A 2 h); DL TBST #EUEAR
AR 3 YR, AR 5 min, £ A Immobilon Western
HRP Substrate Luminol Reagent (Millipore,
Cat#WBKLS0500) %] 2 52l #EA T 2 0 F iy, IF-7E
ChemiDoc™ XRS {2/ (BIO-RAD, USA)
A G g% BN L SN T Y R

1.5 mELERKMZKEFRS DNA EFlfhs%
F62 )

53 1B 2 pg ACMNPV-Egfp #l AcCMNPV-117
bacmid DNA F 200 uL Grace’s |2 H 40 fifg 55 3% 5
i, BEJEINA 6 pL s Y45 (X-treme GENE HP
DNA transfection reagent, Roche), ¥ FZiIR5) )5,
TEEM T 30 min; KW F AT DNA/KE
YeGi 25 W g i I A BE B 95 F 35 mm B 5%
MLEELJZ SO A, FFF 27 °C FiFR 4 h e i
Bl A, HFCoh 0h; THIYS 0. 3. 6. 12,
24, 48, 72, 96 h RN B . A
L 1 AEE, AR RS I 8] s A AT
3 AESE . BUEMAINE, RN & TaKaRa
MiniBEST Universal Genomic DNA Extraction
Kit Ver.5.0 [5 H EAYHARACE)A R A 1
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BUE DNA, FEHRE Yu 25Tk iy 5 12: 2 0w 2
FEZH DNA W& i iF 72 it PCR 437, sk
AN ARSE Yu 2T Ay s B TR B
WA, IF2H AcMNPV-Egfp Fll ACMNPV-
117 B ihgk . Rl—mHal s 2 w2 Ay
BV & &M DNA & i1l Student’s ¢ test
k2% 5 (SPSS, v22.0, IBM 2A#]), FfLL Prism
GarphPad #f4(v6.0, GraphPad Software 7\ H])
i E R
1.6 HAHEBEME

] 24 FLAH ARG SRR R E Al e v (AR
14 mm, JEREREFT)IHEF 131074 SO 4iififd
ZJ€H F(500 pL HEAL); FranfaibeEfs , K20
B R IL B & AcMNPV-117 BV _Eig ek
H AcMNPV-Egfp BV FiHIREFEEL, 27 °C
AR 1 hy iR, IR T 24, 48
72 hJE 5 BUE AE R s PBS IRVEIC A 3
W, LA 4%2 5 B i =5 3 [ 5 € 7 20 min; PBS
EYEIR R 3 K5, LL 0.5% Triton X-100 25 J& 6%
HICH 15 min; PBS EPLICH 3 5, MRIE
FEFAEUBI L, CoraLite®594 #5iC Wi 28 3 ik
(Proteintech, Cat#PF00003) X 4 il & 48 i#E 47 Y
ft; PBS {EWEI€ A 3 KU, LA 2 mg/mL DAPI
(Roche, USA)MZK 7 W 24 M A% E AT 4 (0 (% il
WEEIEE S min)o il 5 4 0 4 IE B T ROE 3k
R4 WL T (Olympus, FV3000)43 51 X 8 &
WK Hy 594, 488, 600 nm 2¢O EIMGRIEAT WL
R
17 AEZAKNTEERSNE

T REY Z AcMNPV-Egfp Fil AcCMNPV-
117 JREEZ AR, %7 DNA UL 4 d J5 940
B AE BIWAR , ORISR 4 TSR %)
HRREN (S pL/sk)o FESE B4 HUCE 76 T4
PFRIREN, IR, HERY AT,
WA BT 5-10 mL B0, R Yu S5

U DRt RR ok 2 A Sl D MR EL Y AR (173
mraisEARGEZ ARG TR B, B
SR JE, W4 kb B, JF T R B B
(JSM-6380LV) I WLEL I 440 B kL F B .
Rl AL 3 B 50 > DA b AcMNPV-Egfp i
AcMNPV-117 i3 2 Mk, FIH Image J Wi 2
AR B (A 2 A 1R B i KA AR /IME
PP EEIC X 2 AR EAR). DL SPSS #fF
(v22.0 , IBM 72 F] ) Xf AcMNPV-Egfp Fi
AcMNPV-117 ) Z Mk EA42# 17 Student’s ¢
test, DA Prism GarphPad #kf4:(v6.0, GraphPad
Software 7\ F) )2 il K1 £ .
1.8 HmESHHNE

¥ AcMNPV-117 #il AcMNPV-Egfp 1% ff
PREHRIAE 5. 10, 50, 100, 500, 1000 F1 5 000
OBs/uL (Z MR B LA, occlusion bodies,
OBs) R VE , £ W EEHC 1 uL S Fia0kE N
F0, FHAEYLERALFE 24 h i 3 IR EHEE AR L)
H, 2 h WHCE S8 B iR By 4l g L, OF
R R EAME RS RGN, RS
30 kg 1 AN EK, B4 ANER .
FACsiR A Rk MIET- 1B, B4 48
FET- AU o LR AL FRS EL 2E ME 1 e e A )
{5 &) 1k X B (check, CK)o

LA AcMNPV-117 Fl AcMNPV-Egfp
LDyy. LDsy. LDoy 3 Flhit i a YLk AL PR JE Y
3R EH R AR A dL (1 uL/3k), #F 2 h EUE SEHE
B R B AR e R R R e, sk
T 3% . B H ARG B ) F R A5 MR 1 B et A e
FEEAFREEER, HE R
AR o LR A 3L T PR e AR 1 {4
H R IR (CK). AP 30 sk i, 43903t
I H Y R H R
1.9 HEHH

LA SPSS #fF(v22.0, IBM A )R probit
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8 AcCMNPV-117 LUK AcMNPV-Egfp ()
LDy LDso. LDoo{H ; DA SPSS AR44:Xif f BR il 52
W4l gl K AcMNPV-117 5 AcMNPV-Egfp
YL &l H ¥ dUE DL H B ECE R AT 4
T, R T 22 M M Z E L LL Prism
GarphPad #ff:(v6.0, GraphPad Software 7\ F])
R

2 BERXR504

2.1 E4H bacmid FIHE

Wt BamH 1 Fl Xho 1 Xt #y 2 U 19
ph-Pp10-117-egfp-HTb #IKIATEEDI S E, 3R
18T KNIk 6 842 bp Lh K 567 bp 11 2 4%
W, R 3h-117 BRI H £ ph-Pp10-117-
egfp-HTb ik, HEARZRIADE I E(E 1A),
FIF pUC/M13-F 1 pUC/M13-R 5| ¥ Bk ik 3k

5 34T PCR X E L, 4B
AcMNPV-117 [HPE LK) bacmid DNA il
#| T 4 678 bp M — 4 (KB 1B), M
AcMNPV-Egfp P e H bacmid DNA H il
FT 4 111 bp W —Z54 (B 1C), RUMFIE
241 bacmid AcMNPV-117 Hl AcMNPV-Egfp
BIRe )
2.2 EiH bacmid ¥ E SO MERHRENE
K% 5% 3 DNA & # t&4&m)

¥t @ 4 B AcMNPV-Egfp LI &
ACMNPV-117 T4 bacmid 43§11 YLl BE A4 K1Y
SO LR, 7EFYYS 96 h (hpt, hours post
#  AcMNPV-Egfp LI M
AcMNPV-117 %% YL (1% 24 Ja B 5l 4G I 38 & €5 '
(F 2A) WA AHME 35 (5 A 2F RN EE AT,
PR FLTS I 20 BE Ry SR B SO A b, ARl

transfection) |,

A Q
NN fo‘%
A S &
NS K
© N
bp N ad
4678 bp
4111 bp

1 AcMNPV-117 1 AcMNPV-Egfp E4H bacmid HHERLEE

Figure 1

Construction and identification of the recombinant bacmid AcMNPV-117 and AcMNPV-Egfp. A:

identification of ph-Pp10-117-egfp-HTb by digestion of BamH I and Xho I; B: identification of AcMNPV-117
by PCR amplification; C: identification of AcMNPV-Egfp by PCR amplification.
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(A) 96 hpt

AcMNPV-Egfp

AcMNPV-117

(B) AcMNPV-117 AcMNPV-Egfp
kDa M123 kDa M4 5 6
100 53
S s 1=
Anti-His-tag 10 5 . wal< -26.4 kDa
35 15
AcMNPV-Egfp
kDa M4 56
= [
Anti-GAPDH 40 1% wm e af ~36.8 kD2 307 o e sele ~36.8 kDa
25 —w 25—
©) (D) (E)

% Yo ~ 1081 -— AcMNPV-Egfp 10* 1 == AcMNPV-Egfp *%
I ¢ ¢lcan E ~~ AcMNPV-117 o e | =3 AcMNPV-117 |
iy O = 1077 = £

f/ C /' (‘/’,I’/,, a 6 L glo ok ’Ik_*l
CXL e o 10 310 gy
eI O < 5 L <
/ 4 C( ' C g 10 E L ns 'Ills
§ Z 10t ST I
C el / K- e
ey / # S 10° L ) ) ) ) ) ) ) 5100 rln ”
0 3 6 12 24 48 72 96 0361224487296
hpi hpi

E 2 AcMNPV-117 1 AcMNPV-Egfp E48 bacmid %% F(

Z) S19 2 B s B 4G

Figure 2 Observation and protein expression detection of Sf9 cells (infected) with AcMNPV-117 or
AcMNPV-Egfp. A: green fluorescence detection and viral occlusion bodies formation observation of Sf9
cells (infected) with AcMNPV-117 or AcMNPV-Egfp; B: Western blotting analysis of Sf9 cells with
AcMNPV-117 or AcMNPV-Egfp (96). The His-tag mouse monoclonal antibody was used to detect the
expression of EGFP fused 3H-117 in AcMNPV-117 S9 cells and the expression of EGFP in AcMNPV-Egfp
Sf9 cells, respectively; the GAPDH rabbit antibody was used to detected the expression of reference protein
GAPDH in AcMNPV-117 or AcMNPV-Egfp Sf9 cells. Lane M: prestained protein ladder; lane 1-3: protein
samples prepared from the Sf9 cells with AcMNPV-117 at 96 (three repeats); lane 4—6: protein samples
prepared from the Sf9 cells with AcMNPV-Egfp at 96 (three repeats). C: the healthy Sf9 cells observed by
light microscopy; D: the viral growth curves of AcMNPV-117 and AcMNPV-Egfp in Sf9 cells; E: the viral
DNA replication curves of AcMNPV-117 and AcMNPV-Egfp in Sf9 cells. Error bars represent the standard
errors in the treatment; ns means no significant difference was found between two AcMNPVs (based on
Students ¢ test); asterisk means significant differences was found between two AcMNPVs (based on Students

t test).
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J&i 96 h (hpi, hours post infection) K & H 4f g #
LRl SN > SEEI ) o - = R 4 ok B SO
NARBAE R SO A1 2C) B AR R . E7E,
H AT WS B A N A KR OBs. XS5 LR
B, AcMNPV-Egfp LI K& AcMNPV-117 4
bacmid B AINEL YR SO iy, H —HHH&
LA R RE ST, IFREIEH & RO A3 2 M A
HE—4 %} AcMNPV-Egfp 5] AcMNPV-117 g
JE W ST 4 M ER FIAE S i1 T Western blotting
W, 25K 4an& 2B fioR . il 5 GAPDH 24t
IR, — <UL 02 36.8 kDa 58 Ejilk 4%
M fE AcMNPV-Egfp 58 AcCMNPV-117 J&JtJ5 Sf9
2 L P 45 i rP R ARG 10 T 40 i R
£ RAF, THFHABUAM 22588 —54
26.4 kDa 4 G Bl 4515 Fil— 25 2 49.2 kDa (1)
B g5 B 25 43 AE 3 1> AcMNPV-Egfp L
1) SO 4H i AR TP (JKIE 4-6)F1 3 A
AcMNPV-117 JE&YL ) ST9 40 i 2 1 FE 5 b (Kl
1-3) gk 2], 5 EGFP & 1K/
(£ 25 kDa) Ml EGFP @l & 1 3H-117 8 FH K/ M
48 kDa)b—H(, XL K, EGFP A4
3H-117 & F17E ACMNPV-117 &L (1) SO 41 Jifd
BAIR o 2B EE AR K & A 5 DNA
A2 T 2R ARG 25 SR LB, AcMNPV-117 7£ Sf9
M ) BV 725 2L K DNA G 25 i #5 DUECS =
TERE YIS 0-48 h 5 AcMNPV-Egfp 78 Sf9 4 fifs
T BV 57 DA K DNA JG 2 1945 D1 B0 & 0 i
S, MG (72-96 hpi), AcMNPV-
117 76 S19 i ffirh i BV 77 it DL &2 DNA Ji5 8 1Y
5 DUE 5 1 B LT AcMNPV-Egfp 7 SO
A ) BV 7= & DL K DNA K A0 #5 D50
(K 2D. E).
2.3 3H-117 B9 IF 48 B 7E i Wi 22

TE AcCMNPV-Egfp 5, AcMNPV-117 J&Z% Sf9
Y ML () 48-96 h, 43 WEL 4R (.58 S0 AE ST9 4
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Wb BT A0 M E . A5 SRIE 3 TS, 1E
AcMNPV-Egfp YL ) SO 4 fitd b 434 6, 5% ' 78 21
Mit% . AR I A, HAERGY S 48-96 h
PR 2 W B ek a9 ; 7 AcMNPV-117
JEYL Y SO 4, EGFP @4 iy 3H-117 T
PeJ5 72-96 h FFIRA ReweR A, 4HHEA% S5 2
J J5t b 80 S (a0 S AR AE o (BRI B — o
ETERYL S 96 h, EGFP @4 my 3H-117 JLT 5
AN REARTEEESFEESIWE st
S adtE i fime), 5 AcMNPV-Egfp /&%
Ao CRE ) G SEA N G o0 | - S ) W Ak VA
FHEMES., XL RIEIR, 3H-117 #
AcMNPV #1587 (P10 JH3l 7)) F, 7
AcMNPV-117 Ji&4¢ SO 4 f5 72 h 24 IR %
ik, THESE THE FAEEERRENTRE,
24 FHRSHIKREEHAK

BRI B, A 4 1B
W RN, IE TS 5 d WETs &
L As k. g5 RAE 3 R, a4l ik
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Figure 3 Confocal microscopic observation of subcellular location of 3H-117.
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Figure 4 Propagation and morphological observation (SEM) of AcMNPV-117 and AcMNPV-Egfp. The BV
supernatant injected larvae that obtained fluorescent green color were marked with red arrows.
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7N 3 PR EHR BE B9 AcCMNPV-117 &G4 s,
XFH CK BB TR b . B Rk
NP, {HAR%ES AcMNPV-Egfp, X Fh% 15 &
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3 Gtk
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ik 80%Lh B N THF AT, HvAV-3h X
R . SR . B H(H. armigera) . ¥
Ho TR M (Spodoptera frugiperda)=5 FE B WAL E
A IERGME R R 95% A, H HvAV-3h BEYe 2
A S 300 5k 26 1 R Ay R A R 2 X
SeZE B | DL HvAV-3h R0 1 48 s 1 5 oA
ERWAYIBHG I 1. PR ZE 60 5200 5
BT B AL ZEF DL T A X S v 0 7 4%
T Re L R 0 BIFT 18 78 JiE B

Fz1 BEHFEEH LDsy. LDy EK 95%BEX A4St

Table 1 Median lethal dose (LDsg) and 90% lethal dose (LDgg) with 95% confidence limits of two viruses
Treatment LDs, (OBs/larva) 95% confidence limits LDy, (OBs/larva) 95% confidence limits
AcMNPV-Egfp 16.7 (9.4-26.2) 500.7 (280.7-1 141.4)
AcMNPV-117 65.2 (12.6-213.8) 188 039.8 (13 308.2-447 475 583.2)

%2

RIFFER) LTso. LToBER 95%EEX B St

Table 2 Median lethal time (LT50) and 90% lethal time (L750) with 95% confidence limits of two viruses

Treatment LTso/d 95% confidence limits LTy/d 95% confidence limits
AcMNPV-Egfp 6.8 (6.5-7.2) 8.8 (8.3-9.4)
ACMNPV-117 7.5 (7.2-7.9) 9.3 (9.3-10.0)
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Figure 5 Daily average weight analysis and daily average diet consumption analysis on Spodoptera exigua
larvae infected by recombinant AcMNPVs. A: daily average weight analysis of third instar S. exigua larvae

treated with different dosages of AcMNPV-Egfp and

AcMNPV-117; B: daily average diet consumption of

third instar S. exigua larvae treated with different dosages of ACMNPV-Egfp and AcMNPV-117.
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