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W i E RS 3h % 3h-38 EABFEZRKIA
REFR. RIEHESH

wp 1,2 1,2 1,2 1,2% 1,2%
A, T O &FC, R RS, E ET, T R
(L W AR £ B . K0 410128 2. WIHTAC AL R I A% B A T 065 . K 410128)

FEE: PRSI EE 3h R ( Heliothis virescens ascovirus 3h, HvAV-3h) Ay —Ril 2L AE By v 1 B FOIR XUE DNA
Bk dE, ABE)E, X HI R 0 R AR G D RERT ST MR B W7 . ABIFRE 22 A ) 15 B 5 T 3H38 21
JPo AR B 131 ~ 150 ZEERR AL AT — B b LA 1) i 9 1 5 B IX 3 41) . N iy 23 ~ 121 Z R R A A — 1> BRO %Ki
ZERRE, AR (T HIT A T 3H38 500 2 Ik #E e B 3i Mk ( Heliothis virescens ascovirus 3i, HvAV-3i)
FRZER IR 2 07 B 3) Bk ( Heliothis virescens ascovirus 3j, HvAV3j) Zmid ¢ [ P52 1 3140 0 3J43 A M = ik
85% L) o ¥E—2L5@ 1t RTPCR pafs. M%E pET28a38 A% FiA K. PTG S35 Ni** NTA ZFZHri4l
AR 55T 305 T Hisag fill5 19 3H38 AL M, JFH& TiZE AN RL kiR, @Rl 3p-38 J K 7E
HvAV-3h JEYL TSR 8k Spodoptera exigua ( Hiibner) 4y Bt iy e SR FIFRIBIIAR, ABFFE A I 3h-38 MBEHLSE 3 h
TR, G 36 h JTR3Rk, W) 3h-38 2 — e gt IRIHFRININEE Y . 3h-38 BEDH (WAL W) ~2 05 B o0
I SR F 3R B ARARG I Sy i — 2B 9812 8 B D RE R B9 1 2l

K4ER: HAV3h: JFREHRL: ZRBEPIIR; Hathdl; SRk e

RESEE: 0963; S476 SERARIRAD: A XEHES: 1674 ~0858 (2021) 05 1113 —09

Prokaryotic expression and transcription analysis of Heliothis virescens

ascovirus 3h encoded 3h-38 gene

CAO Sheng—Kail‘2 , HE Lei'?, LI Ni'?, WANG Xingl‘z;k , YU Huan'"* (1. College of Plant Protection,
Hunan Agricultural University, Changsha 410128, China; 2. Hunan Provincial Key Laboratory for Biology
and Control of Plant Diseases and Insect Pests, Hunan Agricultural University, Changsha 410128, China)
Abstract: As a large double stranded DNA insect virus, Heliothis virescens ascovirus 3h ( HYAV3h) has
high potential to develop into biological control agent, and the studies on the gene characteristics and
related protein functions of HvAV-3h has been carried on since it was isolated. In this study, the putative
protein sequence of 3H38 was predicted to contain a transmembrane region and a bro family domain
(23 ~121 amino acid in the N-erminal) . Compared with the homologous proteins in other ascovirus
isolates, a high identity above 85% was found between 3H-38 and 3140 ( encoded by HvAV-3i) and
3J43 ( encoded by HvAV-3j). Besides, RT-PCR, construction of pET28a-38 vector, induction by
IPTG, and purification of Ni**-NTA affinity chromatography column was employed to obtain the His-tag

WG H: FERARPAAEE (32070168)

PEF R AP, 1998 4RA:, Mi-LAFFYLE, WS 10 A B UK RE S F A%, E - mail:  caoshengk@ 163. com

" SLFEEIRIEE Author for correspondence: T &, 1+, #Z, W5 b EEERAYPIG, E - mail: wangxing@ hunau. edu. cn;
T, Mk, WP o B AUR RN TR, E - mail: huanyu@ hunau. edu. en

Wik H 9 Received: 2021 —06 —20; %3 H ] Accepted: 2021 -08 -06



1114 W5 B 2424 Journal of Environmental Entomology 43 %

fused 3H38, followed by rabbit polyclonal antibody preparation. The transcription and expression phase

detection of 3h-38 gene in Spodoptera exigua ( Hiibner) larvae infected by HvAV3h were analyzed, and

the results showed that 3138 was started to transcribe from 3 hpi ( hours post infection) , but started to

express from 36 hpi. The results indicated that 3h38 was an early transcriptional gene but a late

expressional protein. The analysis of the biological information and the detection of transcription and

expression phase of 3438 gene laid a foundation for further study on the function and characteristics of the

protein.

Key words: HvAV-3h; prokaryotic expression; polyclonal antibody; transcription analysis; expression

analysis

PP — P EORAUEE DNA B IS,
HAR T e 19 B etk T B Ut 22 5V 20
BORL R R OBY 4% ) T AR 44 ( Federici &
Govindarajan, 1990; Asgari et al. , 2007) o & H{I5H
BERURG AL SRR BRI BE, K AN
200 ~400 nm, HAEZR 130 nm ( Federici et al. ,
1990; Asgrai et al. , 2017) . EfIESHEEHE £2
VF1) £ % 1 75 =X 32 0 ok JE A A 0 1 7 B AT
HUIAEHE ( Govindarajan et al. , 1990) o 15 32 B4R
ZJEFR I U] A 2O P 18 BOE R IE AR,
PO g g AR, AR AR FRE,
HIGWHEEEW (Carer et al. , 1983; Liet al. ,
2013; Hu et al. , 2016; XIfi%E, 2020) . HEAIFREE
TR BT 2514 B3 Ay LAY R AR R A T2 4 U i ik 2
e, 25 BV T AR O T A W5 11 f5 ( Govindarajan
et al. , 1990; Bideshi et al. , 2006; Huang et al. ,
2012a) . AR E PR 25Z2 i1 & ( International
Committee on Taxonomy of Viruses, ICTV) [JIRiH,
PR FEEL TS Bl REHLIREE & Ascovirus
HER I BE 8 Toursvirus;  He P B8 1 25 J A0 75 75
Ho 77 % Mk B MK 7 1 ( Spodoptera  frugiperda
ascovirus 1, STAVH) | M o0 &% Wk % L 55 6
( Trichoplusia ni ascovirus 6, TnAV-6) FIUHZER Ik 2E
HUREE 3 ( Heliothis virescens ascovirus 3, HVAV3) ; &
IRIA B B AL R X8 S e KR e B L
( Diadromus puchellus toursvirus 1, DpTV-) Fl153 2
W IR 9% B 2 ( Dasineura jujubifolia toursvirus 2,
DjTV2) ( Asgrai et al. , 2017; Wang et al. , 2020) .

W ZF 7 1k 4% Y0 955 75 3h £F  ( Heliothis virescens
ascovirus 3h, HvAV3h) F 2012 2 RS E 05
PAF, IFAE 2017 AR T AR A, KR 2
4K 190 519 bp, G+ C &R 45.5% , TH4iY

185 NI I 32 #E ( Open Reading Frame, ORF) ,
FEXT RS W, Spodoptera litura ( Fabricius) | A
4 i1 Helicoverpa armigera ( Hiibner) . i 3% 7% 1k
Spodoptera exigua ( Hiibner) 4§ B 4 5 8w
( Huang et al. , 2012; Huang et al. , 2017) . 7E4Hfi0
KA b U 0 SR g o R R S A AN i O
( Apotopsisdike) FPF IR, BV A 3 40 M 25 bl
P G RIS, BB B o T B
SRR, S0k ARG S, R & A W fE kL
TR 23 Bl G SR T/ IR B T ol i ) af 4k
. Hp ( Bideshi et al. , 2005; Bideshi et al. , 2006)
IXFRLEAN K P - 8 65 B T R B L O B RE R 1Y
BRI G s B HG 2 A RRIR Y O LT, [H]
L SO0 FAT TR 0 Y0 5 B i PR D B R AT EE IR A
FORITST . DT oA 208 90 B A SR 500 A 1 B0 [ 7
IR I S5 BELA) -

AW E X HVAV3h () —AN 8K (3h38) i
1 7025 WD RE 3 A, 3 2ok ol 4 04 A e 1k 22 9 B
PUAXT HAE HvAV-3h B G 7t S50 4 5 1) s Fn 4
I ARBEAT T ARSI . R4S 1Y 45 R A it — 2 TR B
5% 3H-38 TEARFEfz Y h Y BAR T REBE & T A4l -

1 #HRFTTE

1.1 E R HvAV3h § 2

RIS M 4y H P A S92 36 28 SR FHN T4 A e
N e BAREC &7 vk K 3 202 % L 4%
(2013) #0 Hu % (2016) RiEAITE (Liet al.
2013; Hu et al. , 2016) ,

HvAV3h #Ri IRA S R 2% Li 45 (2013) il
By MR A KE 3 By (Wi
12 ~24 h ), HIGECBRLE-FAT AT AR B By 3 4R
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ROk ORI R, WSO R A Ry IR B O
BEIMRLL ,  [) P e 3 R 4 2 G 1) 4l H i 7 £
BRI Mk EAEXS B, T =20 £ 1CARAF# ] (L
et al. , 2013) .
1.2 3h38 WF5IS MR

il & NCBI ORF finder ( https: //www. ncbi.
nlm. nih. gov/orffinder/) % DNA J3 %1 i3 il 2 2
27 4, i il Expert Protein Analysis System T.H.
(‘http: //expasy. org/tools/) S 3h-38 L [K 4515
T A X 4y e AE AP BT MR YR Zhao 45
(2019) 238 19 J7 2 fdi F BLAST %/ (Chup: /7
¥ 3038 J¥ 4l
GenBank % #& E & B & % ( htp: //
www. nchi. nlm. nih. gov/) #4785 ¥1; Geneious
4.8.4 Wi A~ ( Biomatters Ltd) . DNAMAN ( Lynnon
corporation) FXAFHEAT I H LN, I FHAEL /b1 T
H Signal P ( http: //www. cbs. dtu. dk/services/
SignalP/) XJHE IR 5 KT H. TMP-red TEZL 53 Hr
A (http: //www. cbs.  dtu. dk/services/ TMHMM/)
Xf#s X . fifi B} Pfam FE 4k T. B ( http: //pfam.
xfam. org/search)  XJ 4 P ORSF£5 A4 Sl E AT 0 3 A
( Zhao et al. , 2019) .
1.3 3n38 EEAMTE

gt HAV3h J5 72 h (488, L) TRI Reagent ®
RNA/DNA/Protein Isolation Reagent ( Molecular
Research Center, USA) #EHUH AR L RNA, FAR
P& GoScript™ Reverse Transcription Mix, Oligo ( dT)
P seidnl & ( Promega, USA) B (5 B UEAT
I #; 5% PCR ( Reverse Transcription-Polymerase
Chain Reaction, RT-PCR) , il #& /) cDNA #£ 5,
fETET —20°C +1°C . A% Huang 23338 1Y HvAV-3h
HEHL T ( GenBank Z55: KU170628.1) K&
HXF HvAV-3h 2% TF 7 b 52 A /Y $000, ¢t 3h-38
AL P RY g B DX ke R MR S B 3h38F (57—
GAATTCATGCAGTCGACTGATTTATIT3", T ¥ £k
#R43A EcoRI B )3 51)  Fl 3h38R (5'-CTCGAG
TTATGAGTGATTTATTGCATTAT3", TR/ K
Xhol WYL k1) o LA 45 #Y cDNA M BidR, fi
3h-38F/3h-38-R #47 PCR ¥'14, W FEF R 94°C
VILEAEYE 5 min, 94°C A5k 30 s, 53°CiE K 30 s,
T2°CHEAH 2 min, FEFT 40 DY HEPEIN. §HJE A9
Yy 2 NS WEBE IS BE I L A U ) 1 ] V-ELUTE Gel

www. ncbi. nlm. nih. gov/blast)

Mini purification Kit ( Jt 50 B3 [ bR A= 9 36 K Bl H7
ABRAT) Ml H AR B DNA FrBee [l s AR
& pGEM-T Easy Vector System 1 3257 & {di F v
(EE (b)) AEYHARARAE) Mok
TRAHIE, JFREHE WAL Escherichia coli TG1
RSN rh, E i R M E N B R
PG 3R A5 & AL Ok ( pGEM-T-38) 1y BH P 58
FERIMR. sl i By 1 B o vk i — 25 5d i D
Wk (ERVEYEARAGRAH) .
L4 [FEizRiEFEmBE

KRR i e B MR N D) B EcoR1 Al Xhol
( TaKaRa) Xf 14 & 4f () pGEM-T-38 Fl pET-28a
( +) BRI BEATSUEFDT, BRI 0 S50 & o
S T B A PR R Be AN A e B Rl ) ok
T, DNA 48R ( H 3 R Befz gk 5 BUA R L
H5:3) TEACRPLERG e B AR g 4
PIEENE. coli TG JRAZ S ML 1] TR & b i
Al mL S 0. C $EFEETF 37C, 200 rpm E¥
Fig% 45 min ~ 1 h; LB [EREIRIE AR B 22 RIR %
FR PP L5 PRI AP SR T 3 mL LB i 435 77 Ak
(& FIEZE 50 pg/mL) wr, 7 37°C, 200 rpm =
%5 10 ~ 12 h [ UREFE K, FH Fast Plasmid
Minprep Kit ( b3 5 B PR A 4 358 KBS A R A
") HRBUTORL FELL EcoR1 1 Xhol Xit fifi 6 4K 15 Y
A FAR TR AT ) S5, R4S 3h-38 1Y A%
FRHR (pET28a38) .
1.5 BARNHREERES4N

¥ pET28a-38 5 A E. coli B121 ( DE3) &%
SN, R RIUIER L, 76 LB [R5 55 5
PRIBCFHPE SR TR V%, 37°C, 200 rpm 15 575 A5
Bk DNA, JE47 XUBE %0, A6 I 3Rk 2 A 2 75
Ry B 100 L 35 57 1 H b 3 2 A AR [R) 20 1
i) 3 mL LB iR 3235, Jf4E 37°C, 200 rpm |
AR 292 ~3 h ( HEF| 0Dy, ik5] 0.6 ~0.8) . @it
A3 L 1 mM S5 P FE-B-D- A Ak IR >f LBk
( Tsopropyl B-D- -Thiogalactopyranoside, IPTG) 555
HEER YR, SRJETE37°C, 200 rpm 58 T 55
F212 ho B 1.5 mL K, A SDSPAGE 5B
At R Rl NS NG RN S NIV R e S RN ES N
0L 2 H R FRIK MG, S 5 i
AU, AR AR G S RZ PR (N7 NTA



1116 W5 B 2424 Journal of Environmental Entomology 43 %

Sefinose ™ Resin Settled Resin) #lifk [0 H & 1,
I e Al Ak i B a9 8 B2k 2z v SO0 25T T
il £ 2 Te R -
1.6 #HFRSH

R L1 BRIk, 20 5K %A HvAV-3h
A MLIARES (b FRZE) 0 e 4l oA il bk 2 (xR
) HER RS 3 WA (WIS 12 ~24 h)
IMERN; 7F HYAV3h 3R 509 3. 64 124 24, 48,
72 96~ 120 #1168 h Wit gy, X B ZH (S i B ftt
B MR AR5 24 h @ik (B4R, mock) ;
R #& TRI Reagent ® RNA/DNA/Protein Isolation
Reagent International Patents ix 7| & ( molecular
research center, USA) il , HREEUES AL R4 di i) 5L
RNA, 1H## GoScriptTM Reverse Transcription Mix,
Oligo (dT) Je#% %X & ( Promega, USA) [fii
FAUL B #4257 B0 cDNA, ffif] 3h-38¥F/3h-38-R
oS [ LA KA S 06 DR A 18 T il 7 -3 - 1R Mt L
Mgt B ( GAPDH) ¢S5 [ kAT 40 MR
(95°C HiAE £ 5 min, 94°C 4E ¥ 30 s, 53°C iR k
30 s, 72°CHEfH 1 min) B PCR, SRJG7E 1% g
WRBEIE b0 b 5 Bl SV )
L7 Rk

75 1.5 ByFEal 2 1, k2 FI4R IS RNA 1A
PUAFZ IR ERAE UL B, SRS R Y B s )
A I I B O RE S L L/6 IR B He il AL S x
Protein Loading Buffer ( b 7 &3 %), /KB
13 min f5, FEHEHAE AR BT 12% SDS-
PAGE JiZ I+, LA 80 v & 120 v Y HL Ik 73 B 2K FRE S
T RN UK EE AR, AR R TG4 maker
( PageRulerTM Prestained Protein Ladder, Thermo
Scinetific, USA) Ryf&7%, HIHCH 18 B R/
B e B, B ED T S R 4F 4 R ( nitrocellulose
membrane, Millipore, USA) I; ZdH K (5%
WG Wk T TBST buffer) ==iMFE 1.5 h, 735
LI His-Tag 3H38 4 £ #ii ( Proteintech, CHN,
1:4000) F1 3¢ 4 % H ol BE-3 0 TR i A B
( glyceraldehyde-3-phosphate dehydrogenase, GAPDH)
2 sEbEhiiR (1:4 000) #EAT—E (4CH
) 5 LA TBST SRS AE 3 R, &R S min, Fff5
DI AR i %046 B Fr 32 19 th F 5T 42 ( horseradish
peroxidase ( HRP) conjunct goat-anti-rabbit IgG) ( Iy
ABE S B AE S ARAR AT RN 0
(1:5000) , #HI7=HiRL (ZWRBEF 2 h); L

TBST ¥ ¥ 2% 2 i 3 &, &K 5 min, F] H
Immobilon Western HRP Substrate Luminol Reagent
( Millipore, Cat#WBKLS0500) XfZ%3¢ k47 i 4
8, Ff#E ChemiDoc™ XRS + #i4£4% ( BIO-RAD,
USA) T HAER R ENE R 2 A S BEAITSEY
SRS X IE, GAPDH FIfEN S ( Yu
et al. , 2018) ,

2 #ER5HH

2.1 3h38 KIFEFIS T

3h-38 i1 1 080 4~ FEXT ( base pair, bp) ZH
B, TR D — 4% 1 360 AN E LR IR L4 &
M (3H38) , MXI5rF ity 40.357 kDa, “5HL
H7.63. AR
Net-Phos Tiill i N ¥ 23 ~ 121 ZEMR A & A — 1
BRO Fjkztifyt, 1] Signal P TMP red %6 T. H
SYRTHEDN ) SRR T B ok R IS5 K, M 131 ~
150 SRR A 8 A — B H Ja 4 1) i P 4 325 5 DX T 51
(‘score: 568) , 7F 228 ~316 fii & A — M ARHMYfE
AIPRSFE R BE ( DUF3627) (K1) o [FIREHEHE
B2 5 L X 45 R % B]: 3H38 5 HvAV-3j43
( ORF43) . HvAV3i40 ( ORF40) AH{IMEESH T
85% LA I, Fl HvAV3e39 ( ORF39) . TnAV-6b-
149 ( ORF149) (A RIEL R T 75% DL, A
HvAV-3g45 ( ORF45) . SfAvdad9 ( ORF79) [
AL MK B T 60% LA I, Bt Ak Al TnAv-6a-437
( ORF137) (AR N 29.53% , F1 DpAv-4a-110
(ORF110) (ARBIMERAR, #19.09% (K1) .
2.2 3h38 MmEMEARIHENEE

WL RS I Y S, 8T 1080 bp (1
HiR B (KE2-A) o ¥EAM pCEM-T-38 Ji ki
b XsF 7 B4 B M I B I EcoR 1« Xhol A7 AUREE)
e, VKIE 2 BR T — 4529 3 015 bp MK A B
Ab, S HEER KN —BUR S, RN
1080 bp ( & 2-B) . ¥ H M4 [l gifb s HF
2.3 3H38 FixFRIEMEFAENK

XF 3R A B A% Rk H A pET28a-38 XL U] 6
WS, 3 WKIERR T 5 369 bp AR BAL, B4
H AR R N—B 58 (13) , XRIIFEMHR
KA T, AT LA TS5 225 S 4lifk -

J ( protein isoelectric point, pl)
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HvAV-3h-38 93
TnAV-6a-137 a5
DpAV-4a-110 o7
HvAV-3f£-41 90
HVAV=-31-40 @3
HvAV-33-43 @0
HvAV-3e-39 as
HvAV-3g-45 a5
SEAV-1a-7% 100
TnAV-€b-149 -1
HvAV-3h-30 Bl oo L L Hie ¥ ~ERE IR A DOLEVALKDSNDKIVSEAS 192
TnAV-¢a-137 8 A A \ YGC QS COEHELVICICKKDEIIAKCLEERA 184
DpAV-4a-110 ..Q SQELALY. . . .RLANMG IR 190
HvAV-3£-41 D COLEVALKDSNDRIVSEAS 109
HvAV-31-40 Q IBCAISYENKELSLSLRTSNEMEC 192
HYAV-33-43 D DDLEVALKDSNDKIVSFAS 189
HVAV-3e-36 o COLEVALKDSNDKIISFAS 194
HYAV-3g-45 o COLEVALKDSNDKIISFAS 194
SEAV-la-76 E KSVERENNEL SVALRTATDHg# 199
TRAV-6b-149 D DDLEVALKDSNDKIVSFAS. 189
DUF3627
HvAV-3n-38 NN ...... : MEERPUKRSLKRSLORESVDEKDIVYKSDYVE 205
TnAV-6a-137 T e VLA CEINL "'u-.:nu-m: NRBIJ ECERENECV 263
DpAV-4a-110 } VAV . iseooocscncee AP F X 7 KTRERRCEEE . « c v o ov0 s F 266
HVAV-3£-41 ngn....... ] xns;xnsu: SVCEKDIVFKSD 282
HYAV-31-40 (FASALVESNNGEMFEN. .. .... N KRSLKRSLDRESVDEKDIVYKSD 285
HYAV-33-43  KGIMVANDRNDILTCANIMEN....... S N KRSLKRSLDRESVDEKDIVYKSD 282
HVAV-3e-39 LMEN....... 2 KRSLKRSLORESVDEKDIVYKSD 207
HvAV=-3g-45 i B L 4 5 205500 R AR ER R GG R 258
StAV-la-79 HIVTFATALIECNKGR" RNA > o :nnsmm sva:xcwrmu 269
TRAV-€b-14% MVANDRNDTLTCARINAN. .. .... I.t ; KRSLKRSLCRESVDEKDIVFKSD 282
DUF3627
HVvAV-3h-38 : WREREcRE . . ByxaRy 31:513’(:\:)11“&“\: 343
TnAV-€a-137 A (AGR..LRSRNRR ARENA IR CHEMIGEGAR IVELY 317
DpAV-4a-110 THTY a0 GVEENGNRYV ZREENKVHECQEREV .2 c0eees 318
HVAV-3£-41 arh LOBIESTNSSROVAIIVNRATS 340
HYAV-31-40 . LOAIESTNSSROVAIIVNEATN 343
HvAV-33-43 a4 LOATESTNSSRCVAIIVNKATY 340
HVRV-3e-36 s LORIESTHSSRCVAIIVNRATN 345

HUYAV-30-45 it tetetosossastsessssscsosososcsssssssstassssssssasssccscsss 258

SEAV-la-7% KARH CVAIIVNEANT 357
TaAV-€b-149 V ! !. -BYKARY IES AIIVNKATH 340

K1 3H-38 5 H AR F /) 2 1P L
Fig. 1  Multiple sequence alignment of 3H-38 and its homologues

H: AT RRAF T IR AL E: B, 100% MM WG, 75% M0 w6, 50% M0 &
JIHERRTE BRO FIELE ML 206 HERR T B I IX (TMD) 5 SR HERR 11 AR RN DI RE Y 454 4 ( DUF3627) ; £ GenBank
)8 55 HYAV3h-38: AYD68167. 1; TnAv-6a-137: YP_803360. 1; DpAv4a-110: YP_009640098. 1; HvAV-3f41: YP_
009701507. 1; HvAV-3i40: AXN77223.1; HvAV-3j43: BBB16513.1; HvAV3e39: YP_001110892. 1; HvAV3g45: YP_
009702038. 1; SfAvda79: YP_762434.1; TnAV-6b449: AUS94248. 1. Note: Numbers on the right showed the amino acid
position of different sequences; Black shading: 100% identity; Dark grey shading: 75% identity; Light grey shading: 50%
identity; Blue box: BRO N-terminal domain; Red box: transmembrane domain ( TMD) ; Green box: domain of unknown function
( DUF3627) ; GenBank accession numbers: HvAV-3h-38: AYD68167.1; TnAv-6a-137: YP_803360.1; DpAv4a-110: YP_
009640098. 1; HvAV3{41: YP_009701507. 1; HvAV-3i40: AXN77223.1; HvAV3j43: BBB16513.1; HvAV3e39: YP_
001110892. 1; HvAV3g45: YP_009702038. 1; SfAvda-79: YP_762434. 1; TnAV-6b149: AUS94248. 1.

Mg PTG % F )5, 3h38 A Al LI E  EAEAMZRQREERT 8 M B IRE W b-
40.35 kDa fE 1, il T pET28a &K A BT LA HPR[E pH A 8 M BRI BN H B8 I IEFTEB ( Tk
R KLY 3.7 kDa WIARZEE H, MO 3h-38 W] 1E S ~14) , 3H38 HEE L pH 5.9 AYNRIE MK
Fik44 kDa (U H . SREWSA pET28a38 (11 WEliHR (PKiE 9) , 7E 10 ~ 14 JRIEHAG I 2 4 vt
BI21 (DE3) 2w YA EERES (K BRAEEES. RAEBA Buffer D (pH 5.9)
B 2) , EABE B LW A 3H38 jyal (9KIE 10, BEFESGESE) WRHBRER, R
PEEH (JKiE 3) , AR 8 M Hﬁi‘iﬁ?ﬁ%ﬁ@ JEWEN 1 pe/mL HI Tl %2 roediik (1514)
AL FEE P PERY S 1 (UK 4) X U]
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Ml 1 M2 2
13 800 ph:
7 500 E
5 000 bp-
2000 bp- -3 015 bp
-1080bp 2°00Pp-
ety
500 b 1 000 bp- -1 080 bp
250 bp-
100 bp
250 bp-
A B

K2 HAEYFEPNE PCR 94 K pGEM-T-38 il 1] 4
Fig. 2 PCR amplification of 3A-38 and enzyme digestion
identification of pGEM-T38

TE: A, 3h38 () PCR §"#4; B, pGEM-T38 # {4k XU 1] % 42 ( EcoRI
H1 Xhol) o Jki& M1, DNA ladder 2 000 ( TaKaRa); ykil 1, 3h-38 1y
PCR ¥ #% ;= ¥ Jk i M2, DNA ladder 15 000 ( TaKaRa); ykif 2,
pGEM-T38 J5i % i EcoRl F Xhol XU J& B 7= #. Note: A, PCR
amplification of 3A-38; B, Confirmation of pGEM-T-38 by double restriction
endonuclease digestion ( EcoRl and Xhol) . Lane M1, DNA ladder 2 000
(TaKaRa) ; Lane 1, PCR products of 3h38; Lane M2, DNA ladder 15 000

13§08 bp-
§388 Eg

2 500 bp-

-5 369 bp

1 000 bp- -1 080 bp

250 bp-

3 pET-28a38 W) %52
Fig. 3 Confirmation of pT28a-38 by double
restriction endonuclease digestion
7F: Jki M2, DNA ladder 15 000 ( TaKaRa) ;
UK 3, pET-28a-38 [iiki i EcoRI Fl Xhol L
B 5 09 724 . Note: Lane M2, DNA ladder
15 000 ( TaKaRa); Lane 3, EcoRl and Xhol
of pET28a-38

digestion diagram  products

(TaKaRa) ; Lane 2, EcoRI and Xhol digestion diagram products of pGEM-T— vectors.

38 vectors.

kDa 1 M 2 3 + 5 6 7 8 9 10 11 12 13 14

7.2 bt ——
56.4— - — l
43— . . i - -— —— —— —
29.0— - -
—
20.1— -
14.3— -

&4 3H38 [Fikslifh
Fig. 4 Expression and purification of 3H-38

7E: VKB M, Premixed protein Marker ( Low) ( TaKaRa); Jki& 1, BL21 ( DE3) Zf@#r=4y; WkiE 2, & A pET28a38 (1
BI21 (DE3) Z4fr=4y; kit 3, &4 pET28a38 [y BI21 ( DE3) WM/ MY L3 IKkiE 4, &7 pET=28a38 iy BL21
(DE3) MFEBERES o 8 M REM AL IK; ki 5, Buffer B (8 Mg, 0.1 M NaH,PO,, 0.01 M Tris-Cl, pH 8.0) Y&/
W; Tkl 6 ~8, Buffer C (8 M I, 0.1 M NaH,PO,, 0.01 M Tris-Cl, pH 6.3) VEBiwk; Wki& 9 ~ 11, Buffer D (8 M Ji%,
0.1 M NaH,PO,, 0.01 M Tris-Cl, pH 5.9) ¥efi; ¥kif 12 ~ 13, Buffer E (8 M fJ§, 0.1 M NaH,PO,, 0.01 M Tris-Cl,
pH 4.5) VEWW; VkiE 14, BL21 ( DE3) Buffer F (8 M g, 0.1 M NaH,PO,, 0.01 M Tris-Cl, pH 3.9) yEfi#&. Note:
Lane M, Premixed protein Marker ( Low) ( TaKaRa); Lane 1, Soluble cell lysate of E. coli BL21 ( DE3); Lane 2, Soluble cell
lysate of pET-28a-38 transformed BL21 ( DE3); Lane 3, Supernatant of scaled induced pET-28a-38 produced by ultrasonic
destroyed; Lane 4, Dissolved pET28a-38 inclusion bodies with 8 M urea; Lane 5, Buffer B (8 M urea, 0.1 M NaH, PO, Cl,
0.01 M Tris-Cl, pH 8.0) wash-out elution; Lane 6 ~8, Buffer C (8 M urea, 0. 1 M NaH,PO,Cl, 0.01 M Tris-Cl, pH 6. 3) wash—
out elution; Lane 9 ~11, Buffer D (8 M urea, 0. 1 M NaH, PO, Cl, 0.01 M Tris-Cl, pH 5.9) wash-out elution; Lane 12 ~ 13,
Buffer E (8 M urea, 0. 1 M NaH,PO,Cl, 0.01 M Tris-Cl, pH 4.5) wash-out elution; Lane 14, Buffer F (8 M urea, 0. 1 M NaH,
PO,Cl1, 0.01 M Tris-Cl, pH 3.9) wash-out elution.
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2.4 3h38 EMERBENMER. RIEHH
N T HSE 3h-38 Je 15 15 RSB MEAR N Bl ¢
Myur%m%a HvAV-3h Jg %FKIE]HTIEH SR

Mock 3 6 12 24 48 72 96 120 168 hpi

3h-38— 1080 bp

PCR (n%ﬁmﬁﬁﬁéﬂﬂ%ﬁ{)ﬂ' @Jﬁﬂﬁlﬂ‘]%*%—%ﬂ?,
3h-38 TERLIERGL (R IS B M 2y JUAR N To o 5%, b
HHTEREYE 3 h (hour post infection, hpi) 463
B — 55 ( R/ANZIH 0.6 kb) , % 450 3
168 hpi A5 AT 3, X 2L 25 KRB 3h-38 A
—NTETSEAB AR N I S B (&1S) o

T 3H38 H5 5 M et 1L 15 47 Western
blotting ¥ {l|, %55 7~ 3H38 &5 H B S 1F 36 hpi
R 3], 3] 168 hpi 54K Al &G 2], HOR/NZ
40 kDa, FOFRIIA/IMVASE, KB 3H38 H A FTER,
SEBIEIS BOA KA R, TERUER YL 2
AR RGNS 3H38 [FKih. GAPDH fE NS
PUARTE BRI ] BEARRE RS A 2] (14 6) -

Mock M 0 3 6 12 24

3H-38-

GAPDH— — T -

L e e e e oo GEES ——

KlS  HvAV-3h B RIS MRS HL b 3h-38 Fe sk o i
Fig. 5 Transcription analysis of 3438 in HvAV3h
infected Spodoptera exigua ( Hiibner) larvae
T (EY: HAV3h 3. 6. 12, 24, 48, 72, 96, 120 fl
168 hpi FYTHH SR 4 B LK T R DL IR G i) fidt B 4 e v
PEPUE RNA, ZE4T PCR J5 15 1% Bl Bl 58 16 v o o A ik
AT YR gapdh Fy NS B Note: Total RNA was
extracted from HvAV-3h infected S. exigua larvae at 3, 6,
12, 24, 48, 72, 96, 120 and 168 hpi and in mock-infected
larvae; PCR was performed, and the amplification products
were subsequently analyzed by electrophoresis in a 1% agarose

gel; gapdh was an internal loading control.

48 72 96 120 144 168  hpi

SETTR B L R JETEEION

-37kDa

K6 HvAV-3h B A FISA A HL b 3H-38 ik #r
Fig. 6 Expression analysis of 3H-38 in HvAV-3h infected Spodoptera exigua ( Hiibner) larvae

: Yk M, PageRuler™ Prestained Protein Ladder ( Thermo Scinetific, USA) ;
Wit 12% SDS-PAGE /38, %% NC & L, I S5HidsiiE

T2 e 4y 3R LA KB AU IR ) et B &y Hh A B 1 AR

W U HVvAV3h 0 ~ 168 hpi [ ET %

HZTEEPINTE RN, BRI ) 4 435 (U A1 GAPDH /EX} . Note: Lane M, PageRuler Prestained Protein

Ladder ( Thermo Scinetific, USA) ;

Protein samples were harvested from 0 to 168 hpi, separated by 12% SDS-PAGE,

transferred onto a nitrocellulose membrane and reacted with anti-structural proteins polyclonal antiserum; Mock-infected larvae

and GAPDH were used as controls.

3 G5

AWFFEXS 3H38 AN AT T o0 br, KM
3H38 5 HvAV3j43 ( ORF43) . HvAV3i40
( ORF40) AHMIMEIRS] T 85% LA Lo TELRATHT /R
3H38 & [ N uw A — 4> oK K I BE M F A
(DUF3627) , N ¥ 23 ~ 121 EE BN EAH —T
BRO FE&5H k. B4k 3H38 Y N St 1100 3] &5
A bro FEN LRGSR, B2 HAE AT GEie
FEARFM . AR RE D, KA 2 A% 5
( Bombyx mori nucleopolyhedrovirus, BmNPV) 7] D)
Gt 5 A~ bro JEPA, T H AR F 4w % 1Y BRO 2 H 7k
o3 B IR LA I T mRNA BHIR 7 A — 2 VE T,

H N s @ B8 7 9 A 55 AR ( Kang
et al. , 2006; Kotani et al. , 2015) . M4, FEHZ
Ko Hric 26 W] 3H38 7 131 ~ 150 Z LR A —
B Jf A 1) L DN Y B D 81, AR BUIE R B
( Murine hepatitis virus, MHV) S & [P0 IEE—B
P LA 1] PN B B PR IX 3 — 20 B R R X B i
DX A B UKL 14 5 B AT G, UL B AT o 7 IR 5
(TIRE (Ye et al. , 2004) o X478 % 3H38 &
HI TR B e 1 o AR B RS 4 TR -
ARWFFER AT T 3h-38 K&K 7R Y HVAV3h
2R AR N Y B sk A, 25 25R R 3h-38 Sk A
3 hpi JFIRTERISR B AR N 5 5%, Ty o4 i i 2 1
£ 36 hpi JF i #ik. Kang 45 ARAE T BmNPV
50 bro 3 A ( bro-a~ bro-b. bro-e. bro-d. bro-e)
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R AR YL S 2 ~4 h ( Kang et al. , 1999) ,
WL 3h-38 BEIN e s IR IS ] . 3H-38 AYERIA
IR TGS 36 h, H 3h-38 e SRR LRI [ AH 1L,
A 30 h LA ERISES (&1 5-6) o MR TESEA AR
IR S A T AR e oAl B rh A B,
BSOS I3 BT lef 1 B PR K H 4 i 2 11 BT 7E BmNPV
R R AP ERT RN BN o 5% 558 5 38 i
o K lefH1 NRYLSE 6 h I IaHe s, HEA B
fRO%J5 12 h PR fsEeakak (BRI, 2016) 5 5K
L R T W W R A T N T2
( Auwtographa californica nucleopolyhedrovirus, AcMNPV)
bro FE[H () SRANFRIA I AH Tl AT W] AcMNPV Y
ac-bro BETEREYLS5 6 h JF %%, 168 h kil 3
Pk (9KFESE, 2016) , fHiXSEIER LA 3h-38
W . 76 RIS A HYAV3h BYZ5FG 8 14 3HA17 Al
3H21 HYFRIBA X e 55 1B 4R 73 0 JE3R T 16 h Al
24 h, BICAIEH 3H38 AR A, (HUuB kb
FEPR 2 D B BE DX rh A9 S8 BB I, 3X AT fiE 5
W5 A B IR A G ( Zhao et al., 2019;
Zhao et al. , 2020)

ABETER AP AE B R 0B 17 3H38 1R
FIR 4S54, Kl 1 3h-38 HEA e gy HvAV-3h fit
SR 4y HUAAR P 118 B s 7K T 0 H: A ) 2 1 ) R 3K
AR, 7R T HvAV3h [y 3H-38 2K H 19 #e S Fil g
IKERME, RIS S R 3H38 BhhE. % B HvAV3h
AIEC AL AL R -
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