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YA ZF U 22 8 R B 3h &4k 3h-161 §Y
HEMRILILE ST

BRos AES R R B OB T R mEAE
IR KA s 02 S B W 0%, Kb 410128)

B E [ B8] A SRR AT 3h TR HVAV-3h S R4 161 5 I ik 4 3242 3h-161)
HIF FVRHIE B Rab 1, IR AR L Re2S e Seat . [ A3k ] SRHI PCR £ AR 5if% 3h-161 /1) CDs J¥51, 14
R RIAEAR, IR B L sEEi; A RT-PCR F AR 3h-161 AY%E - 00, FIHIE A %
EREAGI 3H-161 B RIXEM . (R ] 3n-161 iK1 516 bp, 4l 172 AE IR, BYLFIE
7% Spodoptera exigua 3 #A4IHUE 12 h HUREESE . 48 h HFEAFRIA; 3H-161 KR N A F FAR
(HVAV-3j, HvAV-3i, HvAV-3e. HvAV-3f fll HvAV-3g) [l AT, FH—EEh 100%. [ & ] &
WA T 3n-161 AT FIRHIE . 3R15 T 3H-161 B2 SakEbuik, G T HRIRRE, hit— SRz iE RN E
HvAV-3h BRGS0 it 72 b & FE 4 29 A

FEEIR MR EEARTE 3h FEkE (HVvAV-3h); 3h-161; JFUREIL; IFREM T

Cloning and expression of 3h-161 gene encoded by
Heliothis virescens ascovirus 3h (HvVAV-3h)
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Abstract [Objectives] To clarify the sequence characteristics and expression profile of the 3h-161 (open reading frame
161) gene in Heliothis virescens ascovirus 3h (HvAV-3h), thereby laying a foundation for further study of the function of this
gene. [Methods] The CDs sequence of 3h-161 was cloned using PCR technology, a prokaryotic expression plasmid vector
constructed and efficient polyclonal antibody prepared. RT-PCR and Western blotting technology was then used to detect the
transcription and expression of 3H-161. [Results] The coding regions of 3h-161 are 516 bp in length, encoding 172 amino
acids, respectively. Transcription began at 12 h and expression from 48 h in 3rd instar S exigua larvae after infection with
HvAV-3h. The putative protein sequences of 3h-161 are highly conservative in the Ascovirus and share 100% amino acid
sequence identity with HvAV-3j, HvAV-3i, HvAV-3e, HvAV-3f and HvAV-3g. [Conclusion] The sequence characteristics of
3h-161 were determined, a polyclonal antibody of 3H-161 was obtained, and the expression profile of this gene was clarified,
all of which lay a foundation for further study of the function of the 3h-161 gene during the infection of S. exigua by HvAV-3h.
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RE L WARANE ., EREEJETEE . R ERT H AR
i ( Adams et al., 1979; Bigot et al., 1997; Cheng
etal., 2000; Newton, 2004; Huang et al., 2012;
Araietal., 2018) . HUGRERL T EAFAREIWIK,
1 200-400 nm, FE 422 130 nm ( Asgari et al.,
2017 ) SRR e R T 19 1 B4 IR sk b |
KRB W RXE . 172 e H ik g 2
MY FL A ( Federici, 1983; Govindarajan and
Federici, 1990; Huetal., 2016) .

A 25 7% 4k 98 W %5 7 3h #E Bk ( Heliothis
virescens ascovirus 3h, HvAV-3h) T 2011 44>
B HEKY (Huang et al., 2012 ) , XA H
Helicoverpa armigera ( Hiibner, 1808 ). FZ7
i% Spodoptera exigua ( Hiibner, 1808 ), HHio%
g% Spodoptera frugiperda ( Smith, 1797 ) A4}
LU 1% Spodoptera litura ( Fabricius, 1775 ) %5 H
A SREUE ) RS BOEE (Lietal., 20135 XIATSE,
2020) . HEEHLI 4K K 190 519 bp, LGS
185 MHFJil B 12HE ( Open reading frame, ORF )
(Huang etal., 2017) .

KT HvAV-3h DIREEEH 0 5% IE 168 A4
E, BR TR R 2548 B 1 g SE R A ( Zhao
etal., 2019, 2020; ZHFHSE, 2021) , [UAHB
355 R ) Ty RE TE W3 g F 9 b g i (AR B
45,2021;Yuetal.,2021 ). Ktk FEFF%F HVAV-3h
it 3 R AR e i TE 4 1 15 B B HvAV-3h
1 BOR LG Koy Sl . 2T, ARG
HvAV-3h (55 161 4~ orf (3h-161) ZhRENE T
Tote ERLFAN AT IR BUid
W S B A W AE XS (Reverse  transcription-
polymerase chain reaction, RT-PCR ) LA X & 6
PEEI AN EXT 3h-161 I INREVEAT T 9125 11 i)
B, WA T 3H-161 78 HVAV-3h By R
KT, k2D R A5 D) Rl S AE S 2 RN
(B S R ) BAR D BERZE e T AL A

1 MREAEE

11 ki
TEE R AT LRI TR A

A o N TARDRHEC Ty S L & 5 5 IRt 26 55

(2019 ) fRIEM F 1 AR PR K (MR
20% ) fAlFR. BEWEFRIRE SR (27+1) °C, AHXT
RN 75%, SCRE N 16 L : 8D,

12 #idimE. EHRmH

HvAV-3h Hf Huang 5§ (2012) 438, JFF
2017 4E 58 A FE AT

KIHFFEE BL21( TG1 1 DE3 ) DL} pET-28a
(+) HRALRERKBRLE

T4 DNA 3420 . pGEM-T #A&i{H & . Go
Script % R Gl B Eg A A% (dbat) AW
FARA RN 7] V-ELUTE S0 45 DNA BRI (7]
W) & A FOR: DNA /)B4 U ) & 2411
FI A 50 A B A i R R AT BR A 7D 5 A 4
PEENE i (4% . TRI Reagent RNA/DNA/Protein
REGAF & . NiT-NTA BIgwER 7% 1 55 &
BHEWIA RAE]; BREE A YIEG BamH T . Hind
. Tag DNA KA, SHNEE-B-D GG
FLBEF (Isopropyl B-D-1-thiogalactopyranoside,
IPTG ) W A g B b TREA R AR H
by ] 7= 43 A Ak 23500 ) i e AR A R
AR

13 7k

131 F3I44F 7€ NCBI F#k HvAV-3h S
41175 (GenBank %55 : KU170628.1) K fil
A HvAV-3h 4% orf ( Huang et al., 2017 ), ifid
DNAMAN #2 DNA J781 B @SR 751 5 Al
JH NCBI BLAST 7EZ 4t 84 ( http://www.
ncbi.nlm.nih.gov/blast ) ¥ 3H-161 A2 IEMHL 751
5 GenBank %% ( https://www.ncbi.nlm.nih.
gov/ AT L s I FHAEZ 40 # T HL Signal P
( http://www.cbs.dtu.dk/services/SignalP/ ), TMP-
red (http://www.cbs.dtu.dk/servicessTMHMM/ ),
Net-Phos ( https:/services.healthtech.dtu.dk/service/
NetPhos/ ) #1 Net-NGlyc ( http://www.cbs.dtu.dk/
services/NetPhos/ ) Xf 3H-161 FUISIEIX | 55 ik
JF 5\ R R AV ASE s A 7 5000 4347 o
132 3n-161 WSERE 7ERHSEAC Al B A R =



34 M & M2 R BRI 7 3h FEtk 3h-161 A8 sa B AL A 1% 40 #r - 601 *

394 (WiEZJE 12-24 h) , {dFH R AU 8T 42Fh HvAV-
3h, 72 h J&, | TRI Reagent RNA/DNA/Protein
T SR B A B RNA ( Zhao et al., 2019 ),
Sk cDNA, 11 3h-161 i 5 14 «
3h-161-F ( 5-GGATCCATGGCTCTTCGCACA-
ATAAC-3', TXIZ4b R BamH T FgHI{7 5 ) Al
3h-161-R ( 5'-AAGCTTTTATTGTTGCTGCGGG-
C'-3', TRt Hind M EGEYIA & ) Ffdidb s
BRI AYEARARA AR KA Ll &0
cDNA NHiHR, PCR ¥ #4545 3h-161.

R pGEM-T # AR G5, #
3h-161 5 T #iki%d%, w444 pGEM-T-161, %
pGEM-T-161 #: 4L 2| KA AFH BL21 ( TG1 ) J&
AN, BEGR I S PRI A SR R
SR 5 5 2 ) R E WA B w7
i
133 3h-161WEZFE g EnEHE &
pGEM-T-161 5 pET-28a( + ) [A]iHdi ff] BamH [ .
Hind T i U1 %5 52 5 i BT B B 45317 i T,
DNA JE3:¥% pET-28a (+) 5 3h-161 #4452, #4
A% AR GA #UMK . pET-28a-161 o Bl 5 %
pET-28a-161 ¥ 4L Z KT BL21 (TG ) /&%
UM, W B B S P B P 5 e i b
F%, B pET-28a-161 F#EATEEVI S 5E . SR FE
pET-28a-161 4k &= KFF I BL21 ( DE3 ) 837
A, PREPH: FORE I A IR S 42 pET-
28a-161 BFUIYEE K B uE IE A 175 pET-28a-161
K W #F # BL21 ( DE3 ) B A IPTG

(10 pg/mL) FATREFH T o WE W IRTINE
Mo il R, AR LG, SRS
Ni**-NTA B SRS TR, MAZZHEd,
A3 pH M 8.0, 6.3, 5.9 fil 4.5 LEIEZE vhifk
Xt Ni*'-NTA B TUemE, R . R
FH A = o ik i R A - SR T A TR e BE S FRL YK

( SDS-PAGE) 4r#ratifb G & H . Kaifehy
AlA 1k 2 R YA BRA Rl 2w
BEPLIA

1.3.4 3h-161 7 HVAV-3h B ESE R i fE HO 4
REHEEN R 132 897 kR B R

HvAV-3h JE AN [FEFE] A 3 #8 S k4l U
RNA, 1A 1 cDNA, ffi 4544519 3h-161-F/
3h-161-R LA K i 13 ik H- v s - 3 - 1 o . il i
(gapdh) 5514 : gapdh-F (5'-GGAT-
CCATGTCTAAAATCGGTA-3' ); gapdh-R ( 5'-
CT-CGAGATCCTTGGTCTGGATG-3' ) #47 RT-
PCR(Yuetal., 2018 ), 434 3h-161 Y% R4
1.35 3H-161 7 HVAV-3h B FERMEHIR
g FE 1.3.4 B9, NEREUEL RNA 1Y
UM gk s R B AR 1 8 H 64T SDS-PAGE
30T, IR A B R ER 0 AR i BB B R 2T 4
L, BRI MAE RS 3H-161 RE e
&) TBST Bifg Wk vhih (1 : 4000 ), 4 °C
. F TBST 25 vl IR vei 5 Uk, Bl &
AR IC LAY TR R BT (Millipore,
Cat#AP132P, 1 :5000) Y TBST Z& i h = il
WEE 2 hy IEUEE AR SR BN ) (A A T
LR R

14 HESHELE

F ] Primer Premier 5 4131 3h-161 3§71
AR eS8 [R5 2 Hr i NCBI
BLAST ( https://blast.bcbi.nlm.nih.gov/Blast.cgi )
Il DNAMAN #4740 B R EL

2 GBRE59H

2.1 3H-161 WS4

FIFH NCBI ORF Finder 254 /1 %} i 4R 15 1) 5
SIHEAT AT, SRR, MZFEAROREERTEE 3h
BEPE 3n-161 {3 FHEF 411 169 273-169 788 bp,
g IX 4K 516 bp, 3h-161 4wfth 1 AN 172 P
FEMRBR L B A H A K/ R 19.83 ku,
EH N (pI) o 10.49, M NCBI ik 3H-161
1 [R5 2R AT — B o, 45 2R3RM] 3H-161

( HVAV-3h, %555 AYD68262.1 )55 GenBank
Bl i b 31-164( HVAV-3j, 5% . BBB 16634.1 ).
31-155( HvAV-3i, &% : AXN77338.1),3G-167

( HvAV-3g, #3535 . YP_009702160.1 ), 3E-152

( HvAV-3e, #3555 YP_00111005.1 ) £l 3F-164



+ 602 *

I FH B H 2441t Chinese Journal of Applied Entomology

59 &

( HVAV-3f, %55 . YP_009701630.1 )ELA 100%
HIEFIARIME; 5 SfAV-1a-79 ( SfAV-la, %3
5. YP_762434.1 ), TnAV-6a-149 ( TnAV-6b, %
S5 AUS94248.1 Fll TnAV-2a-137 ( TnAV-2c,
Bok5: YP_803360.1) 73l B A 38.5%. 37.5%
J 36 3% SIARRITE (K1) o

R A Signal P, TMP red 55746 T HLor Mt
W, K& BUAF 5 RO ES I8 X581 ; Net-Phos il

HH C U 14-107 R IR B A —1 bro-n 2544
WO her e HERRTE ) 5 R4 Net-NGlye 1Y
SARTEE R, 3H-161 MZEERFHI T &A 2 1 N
S s (B 1 R R R SRR ) M7
ATERRACAT 5 3 AR S C BRIk s (&
| PR SERE ) o 2 B ARG T sl
P (B R a3 hRE ) & 2 MR AET G
R AL 5 (& 1 e @ RIEARTE ) .

80
HvAV-3h-161 LRTI TYAER REMKELKIQHSGR| ... ......... 68
HvAV-3e-152 LRTVIYAER RE¥KELETRHRGC 68
HvAV-3£-164 LRTVIYADR 68
HvAV-3g-167 LRTVIYAER 3 .. 68
HvAV-3i-155 LRTVIYAER RE¥KELKTQYRGR| . ........... 68
HvAV-3j-164 LRTI TYAER RE¥KELKTQHSGR] .. .......... 68
SfAv-1a-79 LSKVNFAGR CGLTDESSVEPP 80
TnAV-22-137 NSLTKVQFGDE KSEDEI KSKRSAS. . . . TDCVISLPR 75
TrAV-6a-149 NVEVEKENDO { VDDVTLHE. 74
160
K dodox @
HvAV-3h-161 (o RTLETINDSGRQRS. .. ... ... 146
HvAV-3¢-152 C RILTINNDSERPRS. .. ... ... 146
HvAV-3£-164 C RALTTEEN. VEVRE. . . ... ... 145
HvAV-3g-167 C RI LTINNDSERPRS. . . ... ... 146
HvAV-3i-155 C RI LTINNDSERPRS. . . ... ... 146
HvAV-3j-164 C RTLITINDSGLPRS. .. ... ... 146
SfAv-1a-79 H HAARNDGADAPVMNRDLVELKASI 167
TnAV-2a-137 Q HAqNDCNVAPVYQ ......... 153
TnAV-6a-149 D HAI ANDGKDAPVMKDLHELRTAV 157
180 200 220 240
HvAV3h-161 . ... ... ... S AKVYBVIDELNQVREVSLAREQQ 170
HVAV-3e-152 . . . .. s AKVYEVIDELAQVREVSLAREQQ 170
HVAV-3£164 .o T GRLHEVTIGELLEVREVLLTH2QQ 169
HvAV-3g-167 . .. .. T AKVYEVIDELNQVREVSLARSQQ 170
HVAY3i-155 ... ... T AKI YEVIDELNQVREVSLAREQQ 170
HVAV-3j-164 . ... S AKVYEVIDELMQVREVSLAREQQ 170
SfAv-1a-79 VEKDEI I KSVTRENNELSVALRTATDKLKESNEKLVTFATALI ECNKEGLVEASENAELARKETABL ANENADI AQDVI AKESD 250
TrAV-2a-137 . QRD....... CDLHELVICIQKKDE. . . ........... 11 AKCLEEI ASHRI ALEEKDRRVDALMVHRVADLSERAVEWESK 214
TnAV-6a-149 VDRD. ... ... RKI DDLTVALKDSNDKI VSFASALVECNKGLMVVANDENDTLTQALI NANNRTTEL ANRNADI AQDVI AKgSD 233

B 1 3H-161 EAZFIIMLLER
Fig. 1 Multiple sequence alignment results of 3H-161
AN ECFRRARF I R AL . FBEIKEL: 100%)F 51 AU ;
WIREETREL: 90%JFHARBINE ; RIKEIRE: 70%IF AR . 221455 #£ GenBank
RS S50 0 . HVAV-3h-161: AYD68262.1; HvAV-3e-152: YP_001111005.1; HvAV-3f-164:
YP_009701630.1; HvAV-3g-167: YP_009702160.1; HvAV-3i-155: AXN77338.1;

HvAV-3j-164: BBB 16634.1; SfAv-1a-79: YP_762434.1; TnAv-2a-137: YP_803360.1;

TnAV-6a-149: AUS94248.1; 1375 bro-n 54k ;

dokokk KR N SBEREAL A 5 % RLE g C;

FoRE AW G;

FN I B O R AL A

Numbers on the right show the amino acid position of different sequences. Black shading: 100% identity; Dark grey
shading: 90% identity; Light grey shading: 70% identity. Abbreviations and data sources with GenBank accession
numbers in parentheses: HvAV-3h-161: AYD68262.1; HvAV-3e-152: YP_001111005.1; HvAV-3f-164: YP_009701630.1;
HvAV-3g-167: YP_009702160.1; HvAV-3i-155: AXN77338.1; HvAV-3j-164: BBB16634.1; SfAv-1a-79: YP_762434.1;
TnAv-2a-137: YP_803360.1; TnAV-6a-149: AUS94248.1; bro-n domain marked by[];

N-terminal glycosylation marked by %% Protein kinase C marked by >

Protein kinase G marked by

; Casein kinase II phosphorylation marked by
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22 3h-161 WEfE, ERRERRAEH &

PCR ¥ 47 W2 1% N WEBEIE HL UK R 75
BT —5K/NH 528 bp MREFIESA (Y]
fir) (K 2), B 3h-161 919 W2l .

bp M

1
2000 -
1000 -
750 -
500 -528 bp
250 -
100 -

B2 EFHETEERSF 3h Fk 3h-161 PCR ¥4
Fig. 2 PCR amplification of 3h-161 gene encoded by
Heliothis virescens ascovirus 3h

M: 2000 marker; 1: 3h-161 K[ PCR F=#)
M: 2000 marker; 1: PCR product of gene 3h-161.

¥ 3h-161 JifExE pGEM-T #Hikf5, 3RiH
pGEM-T-161 (& 3: A) . BEVISELSREV .

-BamH | bp M __1_bp
3h-161
- Hind Il
¥ i A Insert

lacZ

-3015
2 000-

< 1 000-

pGEM®-T Easy 8

-516

Vector
(3015 bp)
Ap

A B
3 pGEM-T-161 E##E X E K pGEM-T-161
YIS ER
Fig. 3 The connection model diagram of pGEM-T-161
and double-enzyme digestion of pGEM-T-161
A. pGEM-T-161 #E £ E ; B. BamH I F1 Hind T 1)
YERE . M: 2000 marker; 1: JE[A 3h-161,
A. The connection model diagram of pGEM-T-161;
B. Results of BamH I and HindIll double-enzyme
digestion of 3h-161. M: 2 000 marker; 1: Gene 3h-161.

TKIBRR T —4529 3 015 bp BY#EIA LA AN, BB 5
H AR R/ IN—20 B 4547, K/NASH 516 bp
(B 3: B) , %M 3h-161 §I 55k % pGEM-T
£ NI
3h-161 5 pET-28a( + )i% 44 7 pET-28a-161
(K 4. A) o BEVISEESEREN . woEhH
— KN 516 bp RE MR, 5—&%N
5369 bp A2 pET-28a (+) 44 (F 4. B) ,
X R MM T pET-282-161,

~—MGS bp 1 bp

figin

3;3‘5353) > -BamH [ -5369
5 &
¥ 2\ 35161 5 0o
PET-28a () 3 -Hind Il
(5369 bp) ot 100
g -516

A B

4 pET-28a-161 E#ZEXE R EVIEER
Fig. 4 The connection model diagram of pET-28a-161
and double-enzyme digestion diagram of pET-28a-161

A. pET-28a-161 A& ; B. BamH I FI Hind Il /4]
YEE, M: 2000 marker; 1: pET-28a-161,
A. The connection model diagram of pET-28a-161;
B. Results of BamH I and HindIll double-enzyme

digestion diagram of pET-28a-161; M: 2000 marker;
1: pET-28a-161.

¥ pET-28a-161 %L 3| KJI7FF 7 BL21 ( DE3 )

JE A IPTG # 17 Ki5F . 4558 %KM : 78 IPTG
P T ,3H-161 H 5 K/NHy 19.83 ku, 1fif pET-28a
(+) ATLIFRIB RS 3.7 ku WARER A, Frl)
Tl pET-28a-161 1] A1k 23.53 ku K/ &
EH., tE 5 fias, fE pET-28a-161 (DE3) Ay
M BRI LY DAERGE R 1 AN
1 23.53 ku BER I ; X FIFRATHT AN AT 3H-161
flG B K/ — B 7R RS 1 g L
PARFELE 3H-161 A& A (JKkiE pET-28a
(+) -DE3-161 24y ) , HILFAE i
fiftF 8 mol/L AR H ( kB M A i iR RS 138 ) o
AR EM 3H-161 F MBS i (pH 5.9)
FIYEmEZE Wil (pH 4.5) Tt o BUKGE pH 5.9
(A8 M8 2% i v 1 O R VR % 2 T A Y
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3D
& ﬁ”@(
o@ 0‘3{\ ﬂﬁzf}% “2'%9‘2'%
X S A S E
& > K K R
&S SO S
ku ‘§,) M ’§) ’% %& HH -
210-
140 -
100 -
70 -
55 -
45
35-
30 -
20 -
15 -
10 -

5 3H-161 WRIEFALLLER

Fig.5 Theexpression and purification results of 3H-161

VKiE pET-28a (+) -DE3 24#¥): BL21 (DE3) 2i#/™4); ¥Ki& M: SDS-PAGE marker; JKifl pET-28a (+) -DE3-161
%Y. A pET-28a (+) -DE3-161 /9y BL21 (DE3) @SB iF; VG BmIRE Lig. &F
pET-28a (+) -DE3-161 ) BL21 ( DE3) 7 HHE /5 B 8 mol/L IRV ik Ao AL i i 131 3 WK IRV 7k pH 8.0:
7 H pET-28a (+) -DE3-161 /iy BL21 (DE3) #% 8 mol/L Jlf (pH 8.0) Wiili¥; ¥kiB¥EMiZE i pH 6.3:
4 pET-28a (+) -DE3-161 #J BL21 (DE3) # 8 mol/L % (pH 6.3 ) Wit PKiEPEHIZE ik pH 5.9:
&# pET-28a (+) -DE3-161 () BL21 (DE3) #% 8 mol/L l% (pH 5.9) Vil ; VKEPEMZE il pH 4.5:
H pET-28a (+) -DE3-161 ) BL21 ( DE3) # 8 mol/L lx (pH 4.5) Ji i
Lane pET-28a(+)-DE3: Soluble cell lysate of Escherichia coli BL21(DE3); Lane M: SDS-PAGE marker; Lane
pET-28a(+)-DE3-161: Supernatant of scaled induced pET-28a-161 produced by ultrasonic destroyed; Lane urea
supplement: Dissolved pET-28a-161 inclusion bodies with 8§ mol/L urea; Lane flow through urea, pH 8.0: 8 mol/L urea,

pHB8.0 wash-out elution; Lane flow through urea, pH 6.3: 8 mol/L urea, pH 6.3wash-out elution; Lane flow through urea,
pH 5.9: 8 mol/L urea, pH 5.9 wash-out elution; Lane flow through urea, pH 4.5: 8 mol/L urea, pH 4.5 wash-out elution.

ARARA T, et == R H R, Hl& A
JOL G 2 S EBLIA o

2.3 3h-161 B9 REHES T

We4E HvAV-3h R ESER ik 3 4 s A
[) B ] A A, BB RNA #Ef7 RT-PCR 43
Bro 4550400 6 fitn, 3h-161 AR REEYLY)S 12 h
BRI R, FRLEE 168 ho E X IREY S 3
gapdh 7E G B[] S 4 al R 2, HE 3h-161

2.4 3H-161 HIRIZE S
WS HvAV-3h JE&L 2R i 4 HUAS [R] e (]

CK 3 6 12 24 48 72 96 120168 hpi

3h-161- -516 bp

B 6 3nh-161 B FE 7R LAHERE

HHEPHERSH
Fig. 6 Transcription analysis of 3h-161 genes
in infected Spodoptera exigua larvae

3.6.12.24.48,72.96.120 Fll 168 hpi F/~1E HVAV-3h
TR J5 AN [T () 5 B B SR 1 Mk 40 HBL RNA,
SR B S 45 B[R] 55 1Y cDNA B o
Total RNA was extracted from HvAV-3h in fected
Spodoptera exigua larvae at 3, 6, 12, 24, 48, 72, 96, 120

and 168 hpi. Then reverse transcripted to
different time cDNA.
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M & M2 R BRI 7 3h FEtk 3h-161 A8 sa B AL A 1% 40 #r - 605 -

SR AR, TE A RREENL T, g5 R
Bl 7 fin. 45560, 3H-161 EJG7E 48 h 446
ME], EHZE 168 hAAn &3], H/R 19.83 ku 1Y

Mock M 0 3 6 12 24

3H-161-

GAPDH- s

B A R/INS 0 8 R/ NAR AT o AR R BRI N 2
FE GAPDH 7£ i it [8] 55 35 ] K 21 365k . #E
M 3H-161 &—7F HvAV-3h JE YL i 1 KA 5 1 .

36 48 72 96 120 144 168 hpi

S S — 1083 ku

— R SR S e e -30.5 ku

B 7 FEH 3H-161 £ HVAV-3h BEEA0EH SR 4h RE A RIE & 5 4
Fig. 7 Expression analysisof protein 3H-161 in infected Spodoptera exigua larvae

M: SDS-PAGE marker, 3. 6. 12, 24, 48, 72, 96. 120 F1 168 hpi &/~7E HvAV-3h JEYL J5 A [H

I ] S R B B SR IR S R A R AR, MOCK . 1R FUR L (T S i ik g s A B 1
M: SDS-PAGE marker, proteins samples was extracted from HvAV-3h in fected Spodoptera exigua larvae at
3,6,12,24,48, 72,96, 120 and 168 hpi. MOCK: Proteins samples was extracted from mock-infected larvae

3 HFHit5ig

HHZE P MR8 15 75 3h FEMRJE—RRXHRHSE R
I IR % TR 45 22 o 0 IR o EL A R O )
EEER TR Li et al., 2013 ; XIMiZE, 2020 ),
BN 3H-161 W EIERR P HN AT T — 805
Br, &I 3H-161 5 31-155 (HvAV-3i) . 3J-164
( HVAV-3j ) | 3E-152 ( HvAV-3e ) . 3F-164
(HvAV-3f) F1 3G-167 ( HvAV-3g) [RlEM:E ik
100% (&l 3) o Bbobh, t—L M g5t 3k
W1, 3H-161 f£7E 7 DHERRALAL AR 2 B EAL
fisi (B3, SRR BB RR b R A 7 55
WFFET R 3H-161 1] GBS 5 [A] 2 AY 1) BE
JE M. AR DR FHE Tk, BRRR i FbE
HALS ST R E GRS, GRS A
WU . AR E I | SRR 2 R R R AR
HYIEAf2H 5548 ( Kearse and Hart, 1991; Cohen,
2002) ., XifF—4R, 3H-161 7£ HVAV-3h
YL B TP REAEAE R S H 2 AR IR T fig

ARSI RT-PCR I 25 8 B EE A6
FAR BRI T 3h-161 K55 5k, 45
7R 3n-161 7R AR YY 12 h BT RGI 210 54 5% ;
3H-161 7EIEYY ST 24 h BIa] G2 F ik, itk
M, 3n-161 ] BE7E s 252G A T e B - U
PEVERT . AR¥EAT A (Huangetal., 2012, 2017;

Wei etal., 2014) [HGE, S0 198 00 5 5
PRI 2 rh 34 645 3h-161 (1 [F]J5 741, JF 1l 3h-161
& HVAV-3h — P Ife R AP bro BH . HALE
—A~ bro-n R FRA L, (& 3) . HERE
R Z AR5 (BmNPV) 1, H bro SR 7E
JREEREYL T 2 h FFIRHE sk, H Bro S HTERSY S
4 h FFiRFeik. Bro A HEABIRE A1, I
S5 RY AN E A E A, e G
AR G 0 T 25 A0 K 52 s 5 DNA &2 1l 5l 5%
( Zemskov et al., 2000; PE&%, 2007; Zhou
et al., 2012; sKEEPRAE, 2016 ) . #£ HaSNPV
Hr, H bro JERITERERAL S 4 h JFIREE %, H
i Bro 25 [ ELA7 FHLAS 15 141 DNA 119 & il
sESRIPER, JFHEE S mRNA 2
AR, PRI LR A Y  BE AR 1 S T e R AR MY
REfRIG IR, DALk 4R R B 50 (BRI B A4S,
2003 ) o TE E1E AR SO Y £ A IR
( ACMNPV ) 1, H: bro JEPH e EYLS 6 h T
sk, JFE 8 h BFKEINE] Bro HEHRIL, %
Bro £ 17l L5 ek SER AR eSS &, B
F 1% bro K4 %R B2 A DNA K 45 I S 2 5k
T%, 2016) o BRWFFEES RBIHEA R T
() Bro 25 12 FA IR ER 11, 176 A0 28 13 i
WU EE 3h bk (HVAV-3h) 1 3h-161 76 #
e 12 h FFURE sk, IR 48 h KB ik, X Fh
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Il SN IR B RH 1) 22 S 3 /R 8 6L 3 1 9 bro 3
R S5 FRIRE R A bro 2L S REIE AR

AT LU ZE O B0 5 3h BRI A2
BE LAY, SO 3h-161, HITHL FliEHE KN
516 bp, Fifs— " 172 NIRRT 2
M, J&T bro BEH KK, NE1EE B, 1t
Hh, Hil# T 3H-161 MR EIUA, X
3n-161 K& K78 1r 2 4l U Py 1 % S 5 Rk ik it
7 THF9E, HAE HvAV-3h 15 585 ) DNA
FA) A2 ) 2 SR AL A e — 2 i
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