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E(EAY HcGST-E1 = ERETF
RNAiI BIheeiRs"
BHET EERT 2 F M 8

(AR R AT F A M Bl iR AU AU L5 SE 86 %, JbaT 100083 )

i E [BM] SHHIK-S-HBE (GSTs) ER RIEN—FEENFEEN, T REAR Hyphantria
cunea "R SR BAETRIE S E T HeGST-E1 Ry S B MR 3175 T 10 22 3k 3L N, itk — B R 90 %
FIThAE, AR HeGST-E1 &K 7451, it RNA T4t ( RNA interference, RNAi) HARIUET
HcGST-E1 F£ 318 {4y o 7Rz 2 B v VR T, S A 56 [ g ol 2 F2 A8 b 0 Tk A 0 i e R 1Y
AT E M LR AR k0, [ A3k ] T HeGST-EI WRIFIIIT B4, 7% HeGST-E1 4K 55
AR dsHcGST-EIL, @it BaF Sk dsHeGST-ET 51 2EE [k 4 #34) BB HeGST-E1 B, i
SIBT T PR W TR L S TUBR S 1 3 [ 11 ik 4 %)) s BTl By SRR | A e A A BB AR 1 52
(48] dsHcGST-EI WA RINH HeGST-ET £ H &k, MR AL BSR4, 75T 1 000 ng ) dsHeGST-E1 Lt
5T 500 ng 1) dsHeGST-E1 UBRACR i, DUBRECR IR S 62.3%. I 0.5%F1 1.0%#it Kz 2 A T Akt 53 1) ]
W HeGST-EI YiBRASEE k4 B, 10 d J5H ARG R 5050 40.00%F01 33.33%, 8 2L T-XF F4H Y 73.33%
H166.67% (P < 0.05) F155 F1ZHA) 86.67%F1 80.00% (P < 0.05 ), 7E&T dsHcGST-ET Jri HY 35 [E 4l AR E A
Ao B ] A G RA S S, MR EKE ER TE S  EK A X R R R 2 1 S R 2 4. HiR, 0.5%H i &
T 35 0 S 06 20 3% ] ik 4 e i A S X IR A AR 2 O R R, A AR 6 RERBE (P <
0.01); 1.0%Mt Bz 3451 3% (1 S5 4 4 sl AR B AR T FRAL 4 A IR (0 22 SRR 38, 528 (HALAEss 4 KA
FOREREE (P<005), [Ei8] HeGSTEI UG, FEHE Ak Bl ZAGERNAET R, Ak
REZBIM, RW HeGST-El 5 T 35 PO R A sE AR . R0 2 5k e B 55 [ 1 lont 25
F 3R 0 7 AU 38 N AL 355 FE R
XEIR EEAM; SMHK-S-HBE; HGST-EI 3LH; RNA TH; #ik#

Cloning and functional analysis of the Hyphantria cunea
glutathione-S-transferase gene, HcGST-E1
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Abstract [Objectives] To clone the Hyphantria cunea glutathione S-transferases (GST) gene (HcGST-E! ) and verify the
role of this gene in the response of H. cunea to quercetin, a common secondary substance in host plants. [Methods]
HcGST-E1 was cloned based on the quercetin-induced midgut transcriptome of H. cunea and real-time, quantitative PCR
results. The gene was then silenced using RNAi technology and the effect of this on the weight and survival of
quercetin-treated 4th instar larvae investigated. [Results] The HcGST-E1 was successfully cloned and silenced. dsHcGST-E1
effectively inhibited the expression of HcGST-E1 with a maximum silencing efficiency of 62.3%. Over the same period of time,
1 000 ng of dsHcGST-E1 was more effective than 500 ng dsHcGST-E1. The survival rates of HcGST-E silenced larvae that

had been fed an artificial diet containing either 0.5% or 1.0% quercetin were 40.00% and 33.33%, respectively, significantly
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lower than their respective control groups (73.33% and 66.67%; P < 0.05) or blank control groups (86.67% and 80.00%; P <

0.05) . The body weight of HcGST-E1 silenced H. cunea larvae did not fluctuate significantly, and their weight was lower than

that of larvae in both respective, and blank, control groups. Larvae in the 5% quercetin treatment group were not significantly

lighter than those in the respective control group, but were significantly lighter than those in the blank control groups on day 6

(P < 0.01). Similarly, larvae in the 1.0% quercetin treatment group were not significantly lighter than those in the respective

control group, but were significantly lighter than those in the blank control groups on days 4 and 6 (P <0.05). [Conclusion]

Silencing the HcGST-E1 gene increased the susceptibility of H. cunea larvae to quercetin, retarding their growth and

development. This indicates that HcGST-E! plays a role in the detoxification and metabolization of quercetin. These results

provide a basis for further research on the role of GST genes in the resistance of H. cunea to plant secondary compounds.

Key words Hyphantria cunea; glutathione-S-transferase; HcGST-E1; RNAI; quercetin

TR A ) R AR ) 5 B B 0 P ) 32 Ak
A2 — (Howe and Herde, 2015), fEXTEL
iz R 7 A BRI R, PRI R
SRS R HO 77 FE R 8 N 1 G R (Heil,
2008 ), Hrr, Mtz RE—Faof iz, BAZ
o LB I PR ) S B R AR IR AL W T, AR T
YR (Zhang et al., 2012), AF5E3H,
Wiz Z REHN I 8 B8NS Calliptamus abbreviatus
K Ax Bombyx mori, MHEXW Heliothis assulta .
£ K ¥ Pyrausta nubilalis 1 KR 4 B R
Pectinophora gossypiella ( Z=[FEEP%, 2013; # |
e4E, 2021) ALK, FBEIRRISUR K Spodoptera
litura %)) ML) 4R 5 RN & 32 % I Spodoptera
exigua PIUHE( Su et al.,2017;J5HERESE, 2022 ),
FEAR N SE W8 Bactrocera cucurbitae TR £ B
Helicoverpa armigera BIWFALR | fLEHRFIPI{L
3 (Sharma and Sohal, 2013 ), FE(rd KK
% Chrysodeixis eriosoma EAEALTZ (711,
2021 ). 74b, HitE LRI AR E I Apis
cerana YR A Z 1 (Liu et al., 2021 ),
il FE HU) Z2 1 AR AR il A T 52 i AR 2SR B RN e g
IfE (sRKSEFIRT, 2011),

REMmERRSE, WA HK-S-%E

(GSTs), AMIfazE P450 HlI% R (P450s ),

WEILFERS G (GTs ) Fl ABC iz H5, 7E4K
TEVAE P IR A= ) o PR AN 5 e e 25 S VR (L
etal., 2007; Koenigetal., 2015), EHANE
GSTs B A i rE MPTELIIGE ( Nahar et al.,

2015), TEAEYIRA DB T AR N GST
Pl 5 A FTRH DG R 3k 2R A8 A, DT 5 X6 3

L o i) i B A I B AR E e, 48 e Xk A
Yy U AF A PR RIS P (Huang et al.
2011; MEHSE, 2018; EALMESE, 2020). #
“KE\ Nilaparvata lugens W) GSTs J&7K R 1710
(1 EZfFBEMG (Sun er al., 2013), YL
(2021 ) feff FHAS [ e A e 2 ) W e S e 3
GSTs 1Pk S5 He 20k B I S5 2 M IE AR OG . B
M Monolepta hieroglyphica B 6 FpA[q]
AEMYE GSTs WM A4 B EE (RS,
2018 ). BETEHEANZETIE (2018) FARIWEL
T\ TR E TR R RSUR K B GSTs
W PE B F, SIGSTel ik 1M, M JE R g
Drosophila melanogaster 1 GstD1. GstD2 /43|
Z5TIr i 5umeERE o R e b2
( Willoughby et al., 2006; Gloss etal., 2014 ),
XU ) GSTs BARBIE L A Ik B )
FRk B {EAE R A ) oA B R s
GSTs ik . FREE N AIE F 8 H Z [ 1Y 5C 2 i
AR5E4 M (Zouetal., 2016 ).

K E A Hyphantria cunea J&—MZ B
B, faFEar £MAis 600 ZF (Sullivan and
Ozman-Sullivan, 2012 ), W57 & Btz 2 B A0
il 5 [ e 4l BRI AVE T S 0.5% K FE A e 3=
SBR[ kgl B A KRR RIS e 200
FE [ AR Y GSTs 1M HA —E B9 22500
RSO, (AR, 2020 ) S #E— 5 B 35
F1I% GSTs Wit Bz 2 R ma i, i 43 AL, At T
0.5%% B Bz 1755 10 56 [ kb I e oA, 28
SE T 5% [ g R K5 T A 6 1 GST 2E 4
Fl e E B PCR H AR IT & Bt K AE !
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FHEFEEART I 6 1 GST M M FRIBKF-,
HHr,0.5%-4.0% B2 B2 2R 346815 % HeGST-E |
FRKF B B, BEFESE 36 h Wi L
Wk, M HeGST-E1 25 36 (A ik fi #4C
W RSN (B, 2022), FHIE, A
SCAERTIIBF ST SRl |, X HeGST-ET 3R 758
BEFHA 8 dsHeGST-E1, FI] RNAi /-S4 K3t
— R 56 [ Mk HeGST-E 1 X K 2% i vy AL
il , A i) BH 5 ] 1 o) 5 A 2 R 0 A AR 1938
R HLH AL R S %

1 MREFE

11 #ulER

52 [ 11 e YR Sy AR S0 5 i ST Y S
N AR R o 56 [ 1 ik R N T ARDEL
TFE, BURR 20% (viv) BOSEEKESE,
FE SR TR (2541 )°C, MIXTIRE 55%-70%,
SR 16 L : 8D,

1.2 ANIfAREH

N AR RC il 7k 2% E R 2245 (2014 ),
ST TR 0.5%F1 1% 2 N T4k
Mz 2 N TARDBHEC I ik R . FREL 0.167 7 ¢
Witz Z (4l = 98%; TR AWkt H A FRA A,
¥ ) F 5 mL 20%09 —H R (DMSO; H
Tt AE R A IR E], ) W, S
WHAmE 15 g IE%W AN TR A2, 15
LA HIEE 5 B EC B 0.5% i 28 N T4k
iz LG It e R, MR DA ECHT S 1%
Witz B N TR, AER I S mL 20% DMSO %
W N T EHE X R (CK ),

13 EERESFIISH

PRI 10 SLAERRAY . WImiE 1 d 19 4 1 3EE

H i 4l UE T oK BRI s R B RNA . #2 B8
EASYspin Plus ZHZ1/Z il RNA Peigi$e U7 &
(SRR A RA R, duat) Ui,

HEFTH G RNA MF2EL, i 1%3 IR HEEE I H
VKRN RNA (588, (M i 5 50tk

J£11 NanoDrop8000 ( #EER Kit/REME AF], 3%
) Kl RNA ROMRBERIZERE  Reod et . sl
Mk &40 RNA FIH PrimeScriptTM RT
reagent Kit( Perfect Real Time ) 2 % 57 & (
HEAYHAGRAE, Jbat) S cDNA %
—HE, RAFT - 20 CEH.

{di ] Primer Premier 5.0 4%t HcGST-E!
ARG (£ 1), TEEKTIWHN 5w 17
s F AT A L dsHeGST-E1 B4, 51413
HAE TAY TR ARAR ( i) 5. DA
& cDNA it , i HeGST-E1 F4x K519
#4T PCR ¥ 14, 50 pL PCR WK ZER . 5x
PrimeSTAR Buffer 10 uL, dNTP Mixture 4 pL,
B 4KE144 1 ul, cDNA 2 uL, PrimeSTAR
HS DNA Polymerase 0.5 uL, ddH,O 31.5 uL,PCR
BITRF R EN: 98 °C 10s, 55 °C 55, 72 °C
36s, 30 MEA . PCR WL 1% MIENEEE
R HL KIS IES , i TIANgel Midi Purification
Kit ( RARAAERHARAR, Jbat) #E:47 Wik
aifl, Ktk 95 pEASY"-Bluntl (&R 4
WHEARBR A, dbat) sebEaiiiEds, KI5
{63 Transl-T1 Phage Resistant ( 24 4WH
ARABRAT, dbat) fr RSz i, 20 A B0
TEJG , # BV B S R TR R % B R R A R
ovn] (demt) #EATIT

F I NCBI X 345 1 3L DX e 810 T 7k ) 324
AR P SN AT O e b, FIRTEL MG ExP
ASy ( http://web.expasy.org/protparam/ ) Filjll 1 3k
PRI T i B £ 11 9 S5 L SR 1. R NCBI
Conserved Domains X 25 & (2 3L 7R 7 91 1 £
SF DI AT T 43 o

1.4 RNAI Fit

141 dsHcGST-ELWERSES Hill)F iE
(RSO RE IR Y K357, ] TIANprep Rapid
Mini Plasmid Kit( RARAALFHE A R, Jb5t)
FHEE RV R o LAARAS A SR ASAR , RS
T7 BTk 51 W T PCR §31S, W
AR AR IR ER 1.3, PCR =ikt Inl i alifk
J& B A N dsHeGST-ET (IAH, #2118 T7 RNAI
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Transcription Kit ( 35 MEREA YR 1% A BR A
A, MaL) UG dsHeGST-ET, A4
1928 dsHcGST-E1 R G Iy ikt A4tk , 4litk
5 dsHeGST-E1 8 HL VKIS IE RV BEN 2 , Mk 22
(5%10 *ng/L) 500 ng/uL F1 (10 > ng/L) 1 000
ng/ul PRAFETF - 20 °CokHF T 8L 4585,
HR A 5 9 45 2R, %64 500 ng F1 1 000 ng 1
K dsHeGST-ET Wi 370 it o PhpbqahR ) . Wil
BT d PSR g 4 1 ah i, R A
SIEC 500 ng A1 1 000 ng dsHcGST-E1 1515
2yt S B RCES E  TR R, DA S A AR
RNase-free H,O YE MR . BRI EEST 30
g d - EE, ®RE3IANEE,
142 BERFETBRERN orA7ed g 24, 48,
72 F1 96 h J5 IR A AR HL Sl 5Ot
i PCR il HcGST-E1 £ SZY0 41 It B 4H 4 iy
R AR, B R dsHeGST-ET WTTERACE .
POGTE R PCR HEMHRYE TB Green®Premix Ex
Taq™II K& (FHEAYHEAREGRAA, db
%) Beii RT-qPCR JSUWARF (25 uL ): TB Green

Premix Ex Taq IT 12.5 uL, 1E/Z 514 (10 umol-L ")
%% 1uL, cDNA #iHg 2 uL, KE7K 8.5 uL. #
TER LA BEE N . 95 CHIANE 30s; 95 °C 5s,
60 °C 30 s, fE¥ 40 K 5K - il 2 95 °C
IR, KRS H LY Rk, 55 Axt
HRLIJCE KR cDNA #EAR, FFAGI A& R 2 75
WELVE Y, WO E R PCR J W £ CFX96
( Bio-Rad, [ ) PCR (X Hiafy., HEMERRE
BHINMEYFEL, BN EYFEERE 3
RNEHE . HcGST-E1 FEHFMTEE =TI LA
% GAPDH. EFlo 3:HNGI1YIFFILE 1,

143 HcGST-E1 EEMEYFEWIE PRt —
HEAERRE G . KIBE R 1 d S8 Ak 4 14l
LA HTESS 1000 ng dsHeGST-E1 1E N S254H
DIVESHER T RNase-free H,O [94)) SR g%t R
41, AFESHEAEFRI L R s a4, 30 %
H—AERE, KE 3 NEYEER, A
A 0.5%H1 1.0%H Bz R N A ek 5%, geit
Wl 7 d WIEREZEA 10 d NIFEE

x1 SIMRFIIER

Table1

Information of primer sequences

HA 51973 (5'-3') PHHE (%) g
Gene Primer sequence (5'-3") Amplification efficiency (%) Purpose
HcGST-El F-CGAGAGCAAGACACACCTGA 93.2 PI6E it PCR
R-ATAGAGACGCGTGCTTTGGT gRT-PCR analysis
GAPDH F-GACTGGCATGGCTTTCAGAG 96.5 #)tE & PCR
R-CATCGTAGCTAGCGGGTTTG gRT-PCR analysis
EFla F-TTATCGTCGCTGCTGGTACT 103.5 PI65E it PCR
R-GAGTGTGAAAGCGAGCAGAG gqRT-PCR analysis
HcGST-E1 F-ATGTCCACGATTCTTTACAAAACA LR TIRE
R-TCATAACTTGGACTGTTGATTATATTTC gene cloning
dsHcGST-E1 F-taatacgactcactataggg ATGTCCACGATTCTTTACAAAACA dsRNA &1

R-taatacgactcactataggg TCATAACTTGGACTGTTGATTATATTTC

dsRNA synthesis

TRIZAR YN TT R TR,

The underlined part is the T7 promoter sequence.

15 #iEaE

K Excel 2019 X SCi B EA AR BE . SR
FH 2724¢' 3 ( Livak and Schmittgen, 2001 ) 14
LR BT ek . B DISE P E AR HE IR SR

7N, R SPSS 25.0 B4 T4 A I E Abn i
BRI RIS FEAS ¢ K230 F1 One-way ANOVA
HITER D EMHT, Duncan’s FE =T
P<0.05 /K LiffrZE LK . K GraphPad
Prism 8.0 i1 Origin 2019 /£,
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2 GR59H

21 HcGST-E1EE=ESESH

PISE R i 4 524 o)l cDNA R, e
EAS T HeGST-EI A KT, 24 1%
B HEEE B L RN, & BRAE 700 bp IEAH —
Sesen (E 1), RANS IR LR R/IMEFRF

bp Marker

2 000

HcGSTEI

1 000
750

500
250
100

-

B 1 =EEB HcGST-ELPCR # &= Ry Bk E
Fig.1 Agarose gel electrophoresisimage of PCR
amplification product of HCGST-E1in
Hyphantria cunea

SRR B SE R K HeGST-E1 K 1y FF
TR EAE A 738 bp, Hufi 245 SRR (K 2),
A ) & H T80 60.592 kD, PRIG S HL AT
A 5.16, NCBI Conserved Domains #4728 A& 5T
DA 0B, ZE S C I R ST 45 1 4
“GST-C-Delta-Epsilon_” (i F* 325-666 &Ik
BRAL ), 8 T AR )5 1B X W ( Thioredoxin_
like Superfamily ) K 4% Bt H Bk -S-% 5% it 68 22 %
( GST_C_family superfamily ),

2.2 HcGST-E1 EERTERRES T

i i et E B PCR AT 3¢ [ 1 5k g
HcGST-E1 RYULERRCR , 45 - WK 3.7 5) 500 ng
F1 1000 ng #Y dsHcGST-EI 24 h J&, 6 [ ik
W HeGST-E1 WAHXS 23k 5 43 51l Lo 2 g 2%
FEAR T 13.7% (P <0.01) F135.8% (P <0.000 1)

(E3: A); H4T48h J5, HeGST-El BN
PN FE T HRA 0 25 R T 21.6% (P < 0.01)
F134.8% (P<0.001) (K 3: B); 4 72h )5,

HeGST-E1 [PFRXT 3K 540 51| Lo REZH I 25 R IR
T 44.6% (P<0.0001) #157.4% (P<0.0001)
(K 3. C); 1ESF 96 h J5, HcGST-EI FAHNT
KAl X IR W R AR T 55.4% (P <
0.000 1) F162.3% (P<0.0001) (3. D), 45
RERU], R E AR NS B R
dsHeGST-E1 e A 5UTE HeGST-E1 LR 3R
ik, ARREIAE N TESS 1000 ng dsHeGST-E1 (4
HOR = 15T 500 ng AOIMHICR

23 MWEEM HCGST-E1l BN EE QL &
FEENMEENYRE

0.5%M1 1.0%HM Bz K BE B & FEA% HcGST-El
TUER 0 52 [ P gkl d A7 R T 4)o 18 0.5%
Wit Hz BN TARPBHRESER 5% 10 d J5 , HeGST-E1 ¥t
R S I 20 26 [ 1 kAl U TR R AR 40.00%, i
EAL TS RNase-free H,O BYXTHEZH 4 LAY
73.33%FIARES 2 A2 R 86.67% (P <
0.05); BUE 1.0% #itiz = A\ T1RkHE , HcGST-E1
U ER Y SC 50 A1 28 B R 4 B AE I R AL
33.33%, WEM TS RNase-free H,O AYXTHR
A 66.67% A T F 25 AL R 80%
(P<0.05), [Al, 25 LR B2 Y 56 [ P ik
YA REMET 100%, ASLghrp, XHIRZH K
A AT AT 25 AL gl iy, DB T S AR B 2 xt
4y A R — e RE
A3 0.5%01 1.0%Mi i 28N T4l e v
RS 922 E IR AR, 7 d WIRE AL H L
Kl 5. BUE 0.5%HMt e R TG (B 5: A),
Rl 6 d X IR L RSO0 24 R AT B 22 5
FHAMHRRERES 6 K Em T HAMA
(P<0.01); MK EFEAE XL 2
HIMPREAESS 4 RUJG TGN, SC80 4 i s
— EAETZMD, 7255 6 K25 44l du ks
B T HAPAL( P<0.001 ). HIUE 1.0%
Wi Z AN THRE (5. B), 7F 6d i
AR — BT X RELE , 7RSS 4 KA 6 Rindl
R4 A B 5K T4 LAY 2l AR ( P<0.05 );
MAEE SRR, YRR EE A SR E
0.5%Hfi Bz ZEAR R 4 FUAHARL,  SE56 2 9 &)y A Ak
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10 20 30 40 50 60 70 80
B L [ ER KOO EUUUPR EUUUUR EUUUPR IO I IO IS IOUUUR IOUURR IUUORR |
HcGST-EI 1  ATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCTGCAGAATTGCCCTTATGTCCACGATTCTTTACAAAACAATCGC
MHARAAASVMDICRIALMSTILYKTIA
90 100 110 120 130 140 150 160
T T O O (U EDUUR IR KOO R SR EUUUPR (DUUPRNY IUUUURN IUOUR IR
HcGST-E1 81 AAGTCCACCCGCCAGAGCGGTAATGATGTTAATCGATATTCTCGACTTGAGCATCGATCAAAGAGAATTAAACCCGGTTT
SPPARAVMMLIDILDLSIDQRELNPYV
170 180 190 200 210 220 230 240
T T O R (UUUPRN IDUUURN IDOUP IUUUR EUUUU EUUUUR IUUUPR IDUUPRNY IDUUURN IDUOURN I
HcGST-EI1 161 TACGAGAGCAAGACACACCTGAACTGAAAAAGAAAAATCCGATGAGGACTATTCCTTTGCTGGATGAAGGTGATTACTGG
LREQDTPELKKKNPMRTIPLLDEGDYW
250 260 270 280 290 300 310 320
T T O R (PUUP IDUUUR IDUUP EUUUR EUUUU EUUUP IUUUPR PUUPRNY IDUUURN IUOURNN NP
HcGST-E1 241 TTGGCAGATAGCCACGCGATATTGATATATCTGCTAGAAAAATATGGCAAACCAAAGCACGCGTCTCTATATCCGAAAGA
LADSHAILIYLLEKYGKPKHASLYPKD
330 340 350 360 370 380 390 400
T T O o (R IR IO O R AR EUUUPR (PUUPRNY IOUUUN ISOUR I
HcGST-E1 321 CATTAGAAAACGCGCTACAATTCATCAGAGGCTATTTTTCGACTGTGGAATTTTATTTTCCAGACTGAGATCTATTATGG
IRKRATIHQRLFFDCGILFSRLRSIM
410 420 430 440 450 460 470 480
T T O R (R EDUUUR IO EUUUR IR EUUUUR IUUUPR (PUUPRNY IDUUURN IDUUUR IR
HcGST-E1 401 CACCAACATACGGCGGCAAGCTTGCAGAAATGTCGAAAAGCATGATTACAAACGTAGTTGACGCTTATTCAAAACTTGAA
APTYGGKLAEMSKSMITNVVDAYSKLE
490 500 510 520 530 540 550 560
T T O R (PP IDUUUR EDUUPR EUUUR EUUUU EUUUP IUUUPR PUUPRNY IDUUPRN IUOURN NS
HcGST-E1 481 GATTATTTATCCGAGAATAAATACATGGCGGATGCTGTAGTTACCATTGCAGATTTAAGTATAATATCGACTTTGGGTTC
DYLSENKYMADAVVTIADLSIISTLGS
570 580 590 600 610 620 630 640
T T O R (R EDOUR IR IO R AU EUUUPR (PUUPRNY IDOUPN IDUOURN ISR
HcGST-E1 561 cCTGGAAGGATTGATACCCATTGATGGAAAAAGGTTTCCAAGATTAGCCCAATGGTATAATAACATGAACAAAATCGATT
LEGLIPIDGKRFPRLAQWYNNMNEKID
650 660 670 680 690 700 710 720
T T O LR (R EDUUR IO IO IR EUUUR IUUUPR PUUPRNY IDUUURN IDUOURNN IS
HcGST-El 641 ATTGTAAGAGGATCAACATTCCGGGAAGCAAGCTCCACGCTGATGGTCTGAAGGCATGTATGAATAACACGAAATATAAT
YCKRINIPGSKLHADGLKACMNNTEKYN
| 7\30 |
HcGST-E1 721 CAACAGTCCAAGTTATGA
QQSKL*
B2 ¥EBAM HCGST-EL ZEBMSERERRES
Fig. 2 Thenucleotide and amino acid sequence of HcGST-E1 of Hyphantria cunea
#RELK ST, * represents the stop codon.
A 358% B C
” - ek W 5T 3 g L s
o~ 21.6° I 62.3%
R I0] A | Beg %] xEm | A%
17 L 7S B ‘A B »n &" B
T ER 10 Kz o Kgg10 gggm
Erxx mED = &t 2%
S on <53 E5x 5z
=g 205k 5 2% 05t B 2E05H B 2B 0SH||*E* wnns
e 523 S5 SE3
V) ~ 2 GRS g > kg 5
= 0 2ET 2= g%
> & ¥ > v T > & @ T N
N & (Y O & P O & P O
£ $ SN F S F &
N ¢ 9\ GUCMINS SN
HEH24h F5T48 h 572 h Bt 96 h
24 h after injection 48 h after injection 72 h after injection 96 h after injection
B 3 F&t dsHCGST-E1 & HeGST-E1 MItAXT KL=

Fig. 3 Therelative expression level of HCGST-E1 after dsHcGST-E1 injection

A. S dsHeGST-E1 24 h; B. 4t dsHeGST-E148h; C. 4t dsHeGST-E1 72 h; D: W4 dsHeGST-E1 96 h,
A. Injection dsHcGST-E1 24 h; B. Injection dsHcGST-E1 48 h; C. Injection dsHcGST-E1 72 h; D: Injection dsHcGST-E1 96 h.
AR R I [E] T S AN [V dsHeGST-E1, HeGST-E1 JERAX ka5 7 BE,

*P<0.05, **P<0.01, ***P<0.001, ****P<0.000 1,

* represents the same time of injection of different concentrations of dsHcGST-E 1, the relative expression of
HcGST-E1 gene is significantly different, *P < 0.05, **P < 0.01, ***P < 0.001, ****P <0.000 1.



1 4 A S5 IR HeGST-E1 W TEkE I 52T RNAI T RESR ST - 29 -
e T PR FRE, XRALAIZ AL R e 4 d
100, a‘:'?ng;ﬁ%fﬁn JE W RGN, 76 6 d HhSEER A 2 4 R
< a TR A BEER (P<0.05), FARGEHREE
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