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FRR 5 84 R AT B HT11S (DE3) o [ Ak
FHBE ¢ 5 B Ho I 52 BT i BE I F 5 02 S it 5 14440 J5
Kl H 22 Addgene HLH . DHS o J83Z 2540 i 70 T4
DNA JEH [ B b5 KRR AR 24 7], pMD 19-T
JoRill) B A (K0 ) A 7).
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BERESE HC BRI, RN T RL, SR E R R
W 25 = 1°C, )6 JH #9141 10D, 41 % 3% ¥ 60% ~
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1.2 RNA 2EUKE5|#igit

5 = 1 8 Y e 2l dU A 4R S RNA 2 S 1]
RNeasy Mini Kit( QITAGEN ) y¢ 8] 4347, GoScript Re-
verse Transcription System ( Promega ) iR 71| & )2 5% 55 15
| cDNA 25— Z% 8k, % W AT VE 4 HeChi K&K 9 3
MR TR 22 5c i . ARl NCBI 2 A 1 22 [ 1 0
HeChi 57 ¥ 51| 42 K ( GenBank : U86877. 1) | ]
Primer Premier 5. 0 #{4% 1971 RNA T4 4 BE Y
I A, AR IE SO W i 25 i A — D) AL A
TR B A5, dsRNA H /5 Bk /N Ry 388
bp , 57 FJUT B R g i DX Y RiER , T 7 By
¥ s ] 2N HeChi W% 5 L 338, TR S0 25 Y Hip

BRI, ©UERA % dsRNA F Befig i & 9 il HeChi
Zeik. Bl 1 JB/R T dsRNA K qPCR {56 [ B
FEJLUT B R O R

F1. 5 ’-ATTTGCGGCCGCCACGCATCTCATC-
TACTCA-3" ( FRIZ 4 Not T FEVIN )

Rl: 5’ -CGGCTAGCCGAACCTTTACCGACCCT-
3" (FRIZ N Nhe T BEUIAZA)

CDS (chitinase protein)

T J
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1 dsRNA site gPCR site
chitinase gene

1 dsRNA % qPCR FREXEB#HI/LT R
EFFHREE

Fig.1 Schematic diagram of dsRNA and qPCR
site in HcChi gene

1.3 EXEBAM HChi ERRBERERTHREBE
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DLk ¢DNA Jy#iti , F1/R1 5917 PCR §~
B R £ :95°C 3 min FIASPE ,95°C 30 5,58°C 30
$,72°C 60 s,40 MEH,72°C 5 min ZL4EfH, PCR =
Y4 Omega 22 F)AGR &5 156 B U e [l lic, [l | B
pMD 19-T #Z A (TaKaRa ) % 4%, i% % 77 ¥) ¥ 1k =
DHS5o B2 S 4 JE , WA T AT Amp  IPTG  Xgal
(0 5 KRR 7)) (9 [ A LB 35 73 Al 1, 37°C
WROEFR PRI B R VR T8 Amp 1 LB R4S
FRIEP SR W PCR i % BHAME s B, B A BH M v
IR R AS B A T A WY o

Vo E 47 1) F 40 BORE HeChi-pMD 19T 5 14440 #;
43 3[R Nhe T F1 Not T (1 [ NEB) #4748
BT, 43 500 LSBT 7= 40 . P T4 3% 52 R [mD i
HeChi B8 Fr BOFN 14440 JkE 16°C 3o 5% 42 ([0
YR Z :HcChL J Bt 1 L 14440 ki 7 wl.10 x Buff-
er 1 pL.T4 DNA S35 | L) , 45 Y15 44 4 He-
Chi-1A440, ¥4iZ 8 4H TR H AR A DHS o 32 35
YA, AT T & Amp [EIAR LB KR 36F-4 1 ,37°C
TR FR PRI TR 75 T LB R A B 77 3 vh B
F%, TR PCR Bl Jy i e PHAE 7o b . TP 2k 40k
P RN 2 iR
1.4 HTI115 MBI EFSFHL

¥ - 80°CLRAFHY HTLLS R AE LB [ 4K 77 5
T TR G B SR PR B Y5 56 A LB IR RE 77
BT CIRG B IR VA 12 10 e BlKs B % A
B LB KGR S, RS2 1 57 BRI ODgyp = 0.3 ~
0.5 )58 T vk | 10 min, f5E KL E 5 4°C 5 000
v+ min " ELOCERAITTRE . INATIAAY 0.1 mol -
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Fig.2 Construction of RNA interference vector of HcChi gene
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12,5 mg » mL™ PURRZRAY LB ARG FRIE T, WK
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F%,1: 100 LMK B A BT LB 33 5, 37°C
200 r + min "' i%%%ﬁ{& ODsoo =0.6 ZEE, le]/\
IPTG &% 1.0 mmol - L™ #1715 5 55, A [
SRUPARLLEE SR 4 h EICE R . S IR41E & RNA
PEBGRAF & (AR UL TR BN B B RNA, 1% By
JEWHEEE IS FEL VKT RNA 524844 . RNase A (RAR) ¥
{24 RNA, 2[5 ¥ RNA, $845 HeChi-dsRNA
1.6 #E R % HeChi BF dsRNA R4 12518

I 180 Sk 1E & 1R 97 28 2 #1955 [ 1 4l 1, 33
SRR Ab B R R S A & IPTG i 5 5
HT115 B4 i N Rk, % B2 i A T Ao
HIER I Z 3 TPTG 15 5 14 BRIV, 7 K B o e ) st

IR, LR R b . FMRIE 55 5 RAIES 10
K, B4 k&) 2 B R UG RNA | qPCR A5
W) HeChi BEPR ) FR3R 784, FRRE i )y i) 2R IR
Ao HeChi SERFHNZIEH Actin 1) qPCR 51H7UTF
F2: 5’ -TCGGTCGTTCACTTTAGCAG-3’
R2: 5’ -TTTGTAAGCGTAGGGGCAT-3’
Actin-F; 5" -GGTTACTCTTTCACCACCACAG-3’
Actin-R: 57 -GGACTTCTCAAGGGAACTGC-3’
qPCR X5 7EE it PCR {X(Roche) F 47, R H]
2N R A A
1.7 HESITEHH
a1 SPSS Geit sy ik Ak AT B b B . it
e [ I A KA 1Y dsRNA J5 AN [R s [a] HeChi
FERFRIR K0 28 S G391 + dnieiR) | IF kAT
BRI 25001 (n =5) , BEVER R KF P <0.05,
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2.1 HWEWH PCR I EHSRE

PRI 4 1536 [ 4 H S RNA, [FE 5l eD-
NA, UL FI/R1 5947 PCR &1, 973 5 BrH UKk 45
REBIRAT 250 ~ 500 bp Z[A] (&3 A) , 5HUHIK
/IN388 bp AAAF. WU H Y 5% 5 pMD 19-T 8445%
B, f5 44~ HeChi-pMD 19-T & 41 it ki , %% A DHS«
PARETF I P 35 00E
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A:F1/R153 ¥4 85724 ; B: Chi-pMD19THIL4440XUEE Y] ; C : Chi-LA44403K L HRAAXPCRIGAIE ;
M:DNA marker;1-2;dsRNAG|#)9 3% F Bt ;3:Chi—pMD19TE 4 itk ; Chi—pMD19T XX E§ 1] ;
5: L4440 B V1740 ; 6 : L4440 JFURL N L ; 7: Chi-L4440K A AKPCRI™=4)

3 HcChi ERTH A BRBIEER THEENIGE
Fig.3 Clonging of RNAi fragment and construction of RNAi vector of HcChi

2.2 dsRNA i%it%zﬁ: H’\]*ﬂ@ﬂeﬂ lﬁgﬁﬂj BB Y-SV C A CGCATCTCATCTACTCATTCATCGCAGTCACGCACRAAG 40

Chi-L4440 CACGCATCTCATCTACTCATTCATCGGAGTCACGCACAAG 40

ﬁﬁ Nhe I %‘ﬂ Not I ﬁjn]IJXXEJﬁ)] HCChl-pMD 19-T Consensus cacgcatctcatctactcattcatcggagtcacggagaag
A1 14440 B}:*ﬁ , yﬁﬂﬁ EE/]j( [E]LI& H E/(J DNA HAEX‘Lﬂ] H ;F/]“ R S A 1, GTAACG2AGTCCTCATTATTGATCCTCAGCTAGACCTTG Sg

Chi-14440 AGTARCGRAGTCCTCATTATTCATCCTCACCTAGACETTG]
. c t tcctcattattgatectgaget tt
ﬁ14§)#£§( 3 B) R T4 DNA jij"%@‘)l% HcChL % onsensus agtaacgaagtcctcattattgatcctgagctagacgttg
- RSN #1222 AATGGGTTCAACAACTTCACGGCTCTTCGCAACAC N
F B 5 14440 &% , Fik A DHS o J8s7 2540 it R ﬁﬁ?iﬁ Chi-14440 ACRARBATGCGTTC2ACRACTTCACGGCTCTTCGCAACAC ST

Consensus agaaaaatgggttcaacaacttcacggctctteggaagac

J GG | N A3 M
[;H l‘iﬁﬁﬂi ’ ]&47 PCR iﬁ] {D_I‘IJ r%%\lE( Eg-] 3 C ) © {mu J_‘?:IE dsRNA_frament TCATCCTCATGTCAAGTTCATGCTGGCCGTAGGAGGCTGG 160
ﬁﬁ E,(J *Sk j;% E:X ﬁ *j HCC}LL-I_A440 % /\ j( % 1;:|: Chi-L4440 TCATCCTCATGTCAAGTTCATGCTCGCCGTACCACGCTGE) 160

Consensus tcatcctgatgtcaagttcatggtggecgtaggaggetgg
=0 77, AN e N %
HT115 JEE'_XA?&?\?HE]H@ EF‘ ’ E'Z‘*ﬁUﬁ%]i , PRI PCR( 4 ) %ﬂ SB35 SIS (ol . C AG2AGGCGGCTCTAAGTACTCTCATATGGTTGCCCAGA 200
N N ., N Chi-L4440 GCAGAAGGCGGCTCTABGTACTCTCATATCGTTGCCCAGA) 200
{)ﬂﬂf?XﬂE%}Eﬁ{%%@ﬁ *}fi ° Consensus gcagaaggcggctctaagtactctcatatggttgeccaga

M 1 dsRNA_frament

PACAATCACCATTIGACTITCGTCAGGAJSCTCGTTGACTT, 240

Chi-L4440 PACAATCACCATTGACTTTCGTCAGCGAGHGTCGTTGACTT 240
Consensus aacaatcacgattgactttcgtcaggag gtcgttgactt
RN S S A C ATCAACRAATATCACTTTCATCGTTTGGATCTTCACT GG 280
Chi-L4440 CATGRAGRAATATGACTTTCATCGTTTGCATCTTCACTGE 280
Consensus catgaagaaatatgactttgatggtttggatcttgactgg
(e300 N S 1 (S C A CTACCCTGGTCCTGCTGASCCTCGTEGCTCCTTCTCTG 320
500 bp Chi-1.4440 cereeTecCTCCTTCTCTGHNEA
200 bp Consensus gagtaccctggtgctgctga cgtggtggctecttetetg
100 bp ASRNA_frament 360
Chi-L4440 CTTGTGC2ACAACTCAAGAG 360
Consensus acaaagatagattcctctt cttgtgcaagaactcaagag
S50\ SN S L C GCCTTCATCAGCGTCGGTAAAGGTTC 387
M:DNA marker; Chi-L4440 GGCCTTCATCAGCGTCGCTARACGTTC)
Consensus ggccttcatcagggtcggtaaaggttc

1:HT1153R 1A B #RPCREGIE

5 HcChi-1A4440 EA AN F 45 R L 3T E
Fig.5 Sequences comparation of HcChi-14440

4 HTI115 RiEZHFE#%AY PCR IGIE
Fig.4 PCR identification of HT115 expression strain
recombinant vector

HTS Bk 55 7 200 HeChi-14440 1 . \ . \
RS S EA AT MEGAT. O PR boxd by, —°  PIRBR/R XE R A R HeChi REMRE

. e BB AR
F 99.23% ([ 5) W1 (1ML T IR dsR- e e
NA FBUR I A LA440 TR 5 UM PRI R dRNA 2 2
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EOM A SR LT BTRRAN 2R 1 RNA T AR g S A 1 RNA T4 5

S| & FEE k4 B HeChi JEPR AT ER, Fe 4120 BI7E
TS 5 R FNER 10 KIUFEFF 79856 ¢ £ PCR Kl
RN (B 6), 1M S KA1 10 K5 HeChi % [
mRNA KA ik 550 3 R BE T 90.3 % F176.7
% , WA ek dsRNA B9 411 18 mT 2 2 30 i 56 [

kA HL HeChi FE AR IK

— 1.4 1 a
3
S 12 i

o 1.0 -

M 8

Rz 0.8

® 9

Z E0.6

g ;0.4 ] D
Zo.2 | b ’—L‘
= 0.0 1 :

0 5 10
FA WL ] Feeding time/d
W B ARR R REF R (P<0.05)

Note; Different letters in the picture indicate significant differ-
ences(P <0.05)
6 (ARMERILK dsRNA [FEE R4 =
HcChi ERBRIKKFE
Fig.6 Expression levels of HcChi after feeding
dsRNA expressed by HT115

[ ik 4 U 38 dsSRNA ANE G, 4K
RHREW G TR, FE 10 K 15 X.20 KT,
2l RO AR T4 )R 63.5 +£5.30 mg.76.2 +12.92
mg Fll 45. 9 + 7. 69 mg, 5 X BUAH [ 43 5 /b T
19.0% 36.2% F140. 7% , HI 4 B 257 (P <
0.05) (K 7). B 7 8w, Mk 20 K5, X4
AL FRA 55 [ o ik 4 B R T 3 B 2 R, X hT R
FR50 2 [ R AR K IE S N E I AL
Tl e, X EmE N TRk HT11S K AT B AUk i
B, TN 2 8 25 e R 1 PR TR, B T &y R
B, AR S AR E B TS, 1S
Xf BEAH EE , BB 28 IPTG 5 S 42 77 HeChi-dsRNA (4]
TR R P AR B s A 22 A KRS X
SRR Bl TR TR 3, & [ Sk 4l A2 4
PR dsRNA T HLR0n; R, S EORE R A
K% RE TR

3 itk
0 A B S 5 =K L R 20 4

HOAFARMAEY) . B8 H R dUs 22288, KL
TR IE A ORI i R A RO R S HE

140.0 ~
120.0 A
100.0 A
80.0 A
60.0
40.0 A
20.0
0.0

~&— CK —O—Chi

BRI hE
Mean weight of larvae/mg

0 ' 5 l 10 ' 15 I 20
Fiu i [ Feeding time/d
E7 {AIRMAERIER dsRNA FXEE
B4 B & KB 200
Fig.7 The effect of feeding dsRNA expressed by
HT115 on the growth of H. cunea larvae

55 ZAH DG 28 B R AE e R B 36 3 H Y
FRFFE I 10 . RNAL FER [Pk & e, fifi F 58 2
W2 A FZ 7 RV R LT B R T Rg, Ot
R B0H % BB SRS . RNAL X AR L4
510 LT FREGEE N T e EAT BT, B IR TeChis |
TcCht10 F1 TeCheT J3 Bl A5 B AL AT [ AL 1 & &
AR ECHEAE A, UEBR R LT o i R A
KRB . B2ET P A RILT
JEE I T L CACDA2 B U4 , &)y HUA K 7o i 4 43
S SIAHNE dsRNA ¥ fii 32 2 i je Th g , 5 3w T
FIRPET- R 22 9 S A0 ol s L T R A
B A dsRNA 4b B3R 8 , AT T HE &)y Aot Bz
WEE R lagsitl, B0 K R LT R R ER
B BRI R IS LT AR 6 o T 2
JFEBPPAEP AR T A AR R, R TR R
IRFFETE T o

dsRNA 5 A B B 9 9 8 22 05 o0 466 7 5
PO R I T A O TR OR R R Y
dsRNA 7 AR 2 s v, {H 25506 B U3 WA AT 36 1)
i, 2 TS0 = NS T RE 43 #r o ] R 48
VEfT . X B G473 , B HOT I dsRNA
I R R AR RS A B dsRNA
FIA] F3k dsRNA AR 2 Horb, BRI AT
Fik dsRNA BASAIG AR 35 /R A X 4, AT R
AR L IR i i A0 R 36 Y . Tk P R
IRERAR— B E R, AT PR A SR S R )
VLT R R SE R TR . T AR P S X 5 7 1 S 4
IR FTZ-F1 3L dsRNA | ZRAS FUHH T4 32 78
BT TR a5 A T Kk
FO BT (AL dsRNA [ R FF R HT115 1
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PR, A0S 1 Ok B 6 BT R R R R SRR B
A LM R o GNP SRk 1Y dsRNA X
HEZ LM FEVER AR TS, vl REZ i T dsRNA
TEICI b 22 G0 v R0 4 e i o AR/ SRR B 44
o RALHS SF R H F b 20 W T AR R T RE
RS R

AWEFER KA R R B ILT B dsRNA
RS MESE [ 1 Mk 4y o, VA T 4 SR S R ok R
IR R AL, LS K 5 WA R A TR B 2
REARR , 1HL 5 60 R G, 4 o i) R i 0 35 0/ , 5 )
THRWIER KT . XATREH TR BURA dsR-
NA AN THRS , 2R G s 2, i TR
HuE B2 R #5351 Ve, S AN A i
A B dsRINA AT 3 o B £ RESE A P b 40,
Foh A b LT G O8I ER AL, R A Y
FA= , DA T AR Rl B8 ) PR AT S Eh BE L 1 &)y A
REIEH IHAL Y B E 5 2 B W b n s B 2 e, Bix
A B AERKSE . M2 R H R iy
H R e BE — b & I [ A dSRNA 1) 2% R i dsR-
Nase"® ") S0 4776 Rl Do 8 A 108 AT 38 1 K
k) dsRNA, BRIER 1 1 HITE b i b FE B R i I
AIREAUA D 5 11%) HeChi-dsRNA BEZ i 2 2] 1) %
BRI T4 AR B, AN BE B AE AR K B W58 B it
P, I AT iR R AT ik ol 4l e gt B 3o R e ) i T
FAL, TH0H CEULT Ao b 10 4B 1 2
ik HAE 5 AN R AR B U] AR A S R
L AT REE TRk LA A W TR 5 H B LT g A
PR BIVE R, 2352 B, K RE T g H &
KRR B TR A AR5 T HeChi 3
RIFIR G, AT BB 1 A AR DG RE R 3k, okkb 1
TR 56 [ B i 4 RUE S K E AR RE I 1)
o RLHOR 38 B 28 P8 T 32 1Y 0 I, K
U ORI v A B — Tl 3 St LT BTl A PR &)
1t dsRNA J5 , 50 BRAH e gh de FBl R B iy JL T &
HHN 26 % KW/ 54 % LT AR AR
AL AT BERAS T B £ WS 1 3 355 1 , 5% el VAL g Y 7 12
FEFEW ™ o PR M ¥ 18 2 35 1 B R LT 5k il
FIYJR dsRNA 18] MEKL Bt ( Mythimna separate ( Walk-
er) ) VUl A AL, il FHOLA K 2 SET- R EIFL(H
[IREB A 15 B R

4 ik
ATFTEHI A T LT R dsRNA

MR A, 12 R FF R HTLLS B bk i IPTG
V5 A8 dsRNA G X S5 [E] 1 99 Al HL A R e 40 T VAL
M ELT B P A B k4l BUAR g 2k O
FEGRAERETBRE ., ZARREIEE T E IR
HESL MRS T AR R Ik dsRNA B S E RE7E 5% [
SgrP A 2N o 56 1 1Y D B Ak R T 5 A A
VB ia AR At T S . TRl 5G [ A R
HULT B3 P A RNAL T3 ML v A A, 2k
PLELEA TFRADI .
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Construction of the Expression Vector and RNAi Mediated by Bacteria
Expressed dsRNA of Chitinase Gene from Hyphantria cunea

WANG Yue, ZHANG Su-fang, XU Yao, FANG Jia-xing, KONG Xiang-bo, LIU Fu, ZHANG Zhen

(Research Institute of Forest Ecology, Environment and Protection, Chinese Academy of Forestry, Beijing 100091, China)

Abstract: [ Objective ] To explore the feasibility of dsRNA expressed by HT115-mediated RNAi in Hyphantria
cunea. [ Method | Hyphantria cunea chitinase gene ( HcChi) was chosen as the target gene. An interference frag-
ment was designed and inserted into the expression vector 14440, and then transformed into the Escherichia coli
strain HT115. The H. cunea larvae were fed on bacteria solution which was induced by IPTG. The growth of lar-
vae were observed, and the mRNA level of HcChi was detected using qPCR. [ Result] The HT115 strain contai-
ning HcChi-14440 expression vector can express HcChi-dsRNA by IPTG induction. After fed on bacteria solution
the expression level of HcChi in H. cunea decreased significantly by 76.7 % - 90.3 % . The body weight
growth decreased about 40.7% compared with the control. [ Conclusion] The RNA interference vector was con-
structed successfully. The effect of RNAi was observed in H. cunea by feeding method. This is the first time that
developing a method of RNAi based on bacteria expressed dsRNA in H. cunea, which provides a new idea on the
study of gene function and biological control of H. cunea.

Keywords: Hyphaniria cunea; HT115 strain; 14440; chitinase; RNAi
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