MOk B 2= BF 5% 2018,31(4) .70 ~ 74

Forest Research

DOI:10. 13275/j. enki. lykxyj. 2018. 04. 010

B & B ws B E RNAI {812 & 7 #% 3R 1% dsRNA

TER, REWK, 3 &, B, 7 %'

E [ B IHH A5 R (Ericerus pela ) B TS 43 (wax synthase, WS) &40 R @ 37 HAASh dsRNA (double-
stranded RNA, dsRNA) JFUR IR ARMA ] 4 10 HL s SEPRI Y dsRNA . [ 773 ] 9 B 1 SR TR 45 I ()
ws i BL, A LA440 30K O B 20 BRI A K I A I HT1LS J@S2 352400, 28 IPTG 5 5 3R45 5 H Y Jr BOFIGS B F)
dsRNA, [Z55R ] 8L ws FEH RNA T4 (RNA interference, RNAL) #R K IHH , B ORI AL A HT115 B2 252
L2 IPTG 15 5 T A ) 7655 dsRNA, dsRNA [P35 3K 45 5t 1 705 ng - mL™" o [ 4538 1098 e J5 A% 3 ik 1 %
Hws FEPIY dsRNA O RS T RNAL SERATTE 1 05 5 s FEDR DI RE S VR PR 2852 A o

REEIA : (1 IR 5 WS 14440, J5IR% 30K 5 dsRNA
FE S ZES:5899. 1 SCHRPRIRAD A X E 4S5 :1001-1498 (2018) 04-0070-05

Construction of RNA Interference Vector of Ericerus pela ( Chavannes)
ws Gene and Preparation of dsRNA by Prokaryotic Expression

WANG Xue-qing, ZHAO Zun-ling, SUN Tao, CHEN Xiao-ming, YANG Pu
(Research Institute of Resources Insects, Chinese Academy of Forestry, Key Laboratory of Cultivating and Utilization of Resources Insects of

State Forestry Administration, Kunming 650224, Yunnan, China)

Abstract: [ Objective ] This study aims at construct the interference vector of Ericerus pela wax synthase gene and

prokaryotic expression system in vitro, and prepare a large number of double-stranded RNA (dsRNA) of E. pela ws

gene at low cost. [ Method ] The cloned E. pela ws gene fragment was inserted into 14440 vector to construct E.

pela ws -14440 gene interference vector. The recombinant plasmid was transformed into HT115 competent cell, then

induced by IPTG to get the dsRNA corresponding to target fragment. [ Result] The interference vector of Ericerus

pela ws gene was successfully constructed in vitro, and the dsRNA can also be expressed by HT115 competent cell

with transformed recombinant plasmid induced by IPTG. The average production of dsRNA was 1 705 ng - mL ™",

[ Conclusion | The expression of the dsRNA of E. pela ws gene by prokaryotic expression system may lay foundation

for using RNAIi technology to study the function and mechanism of E. pela ws gene.

Keywords: Ericerus pela; WS; 14440 ; prokaryotic expression; dsRNA

AT AT AR T AR A b BT X AR
Wy ai i S A GERE ORI SETE 2 DI RE , 7R W 2R A
TE T A o B Y R R TR
(1 I = R AT A0 T B LT IR TR I 3 B i
DRFIK I 7 KA (7 L SR A A R B

ks H . 2017-10-25

SRR SR R AT L R UL T

EAPEAR, FE g Fe iR, 1X— S R HUPR R o R
WYTE B A TS ER A R T IR AR
BN BARCR , B IR 5 AL A3k BT
LB INMEA 2 5 B, BA5 Qe3RbE FEHR VK

FETH . Ml A AT RHIFL 35 201504302 5 [E 5% [ SRR} 25645 31572337 5 vh S g BLUFBE T 3 4x CAFYBB2017ZB005
EE A EEHR(1993—) , % B 0F5e A DR : B FAE 2. E-mail ; wangxueqing1018@ 163. com
« EHWER A B R A, EENE S FAEYF 5. E-mail : zjuyangpu@ aliyun. com



54

FHEPE, & i dws B RNAL A XFAZ# K dsRNA 71

TEARMIRERL, A 52 HUE A R AR 15 5 ™ 1
B, QRS ER A TR, ) 5 3k B 5e B iR Y
BUR

AR YR BE TR 5 T ( wax synthase, WS) i} 5%
BN, TEA Y)W TR G il B b WS B G HEAE
FIY T S LT FE B AR K B R P R R R —
FIE R (—Fp A5 ) D BIF g X 42, % s
WS, 5250 2 B WS 75 [ e v & 44 J B 17
PERYS S ARk, B H Aot o 6 3 R Th RE B AR AL
PRAFSY 22 F ] dsRNA 5 519 RNAL szl
UEASTFFERIR R BRI AS FRIL dsRNA | U] 57—
e b S A A AR 2 IR AR IO it 1 0 L wos BETR] dsR-
NA {75 %%, NI kA e BT iR PRt — 2%

TR B SEEAFFEN) dsRNA 5 O, F22&
) B A AP S DL SR AL TR R IR 3R AT, Hor, dsR-
NA & B ) & A0 48 B8, & B dsRNA iy & b
PRI , A BIF 53 K 3 BT 30 7 2 ) 1 e L aos S PRL
B, R EAZ B R 23K 6 i dsRNA {4 5 35, R FH R
Wik 2 G0 ) 4 dsRNA , DL & A% 38 A 35 B K
dsRNA .

1 S5tk

AR S By 5 e HCR B b EAROE R E Y
BeBE IR B AF ST T, BAA 14440 KB vk HT11S 2420
Hrim R R H I Wa% | Escherichia coli JM109 5%
YA . Competent Cell Preparation Kit ., it fig ¥ 5E i
F YK Marker & Loading Buffer Wy B K i%& 44 T1E
HIRAF] Q5® High-Fidelity DNA Polymerase ,Xba [
K Hind BRI AZ R A D) B A 56 H NEB; M-MLV
cDNA & 187 £ RNaseOUT™ 4% 2 B 1 771) L B i
WEEE I 1] Wik 0] & L BT R /s 4 3K 57 &2 RNase A
DNase I, Trizol 35 § Thermo Fisher Scientific, In-
vitrogen™ ( 5 [H) ; 2R R — Z 1§ ( Diethy pyrocarbon-
ate, DEPC) .Luria-Bertani ( LB ) [& {4 FIR {4 335 55 & |
KX H & K (Ampicillin, AMP) | P4 3 £ ( Tetracy-
clines, TET) \5-71-4-58-3-15| B&-B-D-# F ( 5-Bromo-
4-chloro-3-indoxyl-a-D-galactopyranoside, X-gal ) | I&
I 52 7 JE-B-D-B 1% 4 FLIH T (Tsopropy] B-D-1-
Thiogalactopyranoside, IPTG) Ity B 4= T.AE¥) T8 (
iE) WA A BR 2 5 BOIE BB 18 A 1% [ Biowest;
pGEM® T-Easy Vector System T4 DNA %20 H 35
Promega; Jo/K L% 05 5 N H I B A6 5t
] 24 42 A 210 A R A

2 BRI

2.1 HEHZ RNA RZEM5|41&TT

U 2 0 Ok T E K B O L A T
izol A3, $REHC W5 HUHE S RNA, ] M-MLV c¢D-
NA G i 0 & S 5% S 159 3] 5 s cDNA, F R 1F
Primer 5.0 W i1597, 76 L5190 5° di F1 R W# 51
Yy 37 SRS I Hind T Xba T BI04,

2.2 BEEHws BERRBMRE

LSRG SRS 1Y cDNA Bl , i ik PCR 474
I R wos BEPR R B, R INEGOI AL s 9 5 | AL
HEATY IS SOV AR FR 40 10 pL: 5 x Q5 Reaction
Buffer 2 wL 10 mmol - L' dNTPs 0.2 L Q5 MR H
DNA B4 0.1 pL iR 0.2 wl, B RS9 4
0.5 pL.ddH,0 #ME % 10 pL, ¥ 7 :98°C fids
P 30 5;98°C A5 8 s,58°CiE k 20 s,72°C HEff 15 s,
30 MEHR;72°C FEAH1 2 min,

AT PCR PEHI28 1. 2% (BB J0E v Tk G
D%, ) B ) P R 7k 8 49 o6 0% B 31 ( Thermo, 38
) B 25 0 HR B . Kol iE A Y PCR 7= ) 2696 ¢
VERERR , 7 1l U0 07 S5 i 51 9 4T PCR 33, 3F
XFHE W R B AT e i Je gl Ak, 5 R pGEM®T-
Easy Vector 7% 4%, #1241 TR0 45 4 pGEM/EpelWS
L FURLFE A IM109 %32 25 40 fd, ik A T LB i ik
FAR(EA 100 pg - mL ' 2 F T 20 mg - mL~!
X-gal % 24 mg - mL~" IPTG)

37°CHEIRSEFE 12 h, PRI R T, 1597 5
AP PCR AGHI , [m] Fsf B B 4 R, 4 25 2 1 PR
B AV 28 R I AR A R A B A R
2.3 Qs WS RNA Fii#dkpae

I IE 1 9 pGEM/ Epel WS 5 41 JFURL Al 14440
AR SR BB [R) IR ] Xba T F0 Hind 1M 37°C
T PRORUTEET] , B AR 8 I H Dk A D00 - sl s H 1 v Be
14440 4K, —F 2 T4 % 32 ( Promega, 3 [H)
4°C S, AL TR % A IM109 837 25 40 i, Uk
HFEHATEERLNUARD LB [EA&RRE 53,
37CH TR, PRI AR V%, 17T WK PCR £
D BE P E 20 50k 0 9 E, 2 TR A 44 R
14440/ EpelWS

FI A Competent Cell Preparation Kit ffil] £5 3 7
&P R UL R A HTLLS JRZ S 40 M.
LA440/EpelWS 4] i b % A HT115 857 & 240 i,
WA T ERANERR MU RDIER LB E AR5
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Hko 37°C i K 3% 91 Pk BUBH M 5 v R, R AT R
PCR A6 0 0 Xt DI ARG
2.4 dsRNA ByRIE R 4k

B iR & 14440/EpelWS 19 HT115 K T
37C AT 100 mL By Fr B rp " KIE % 0Dy =0. 4
ZEAT A TPTG (L& B 2 0.7 mmol - L7, 4k
ZEREFR I 5 R dsRNA B TR O WO AR TR
R, FHVBE A 500 myg L ™" f) 35 ATt 5 T SR T
5 min, Trizol JEHEHL dsRNA |, F K & i) DEPC Ak 37K
Vi dsRNA I DATR A 00 H RS A6, ) TR R
JEIGRETHIN R LU B[] Bh A7 F DR o K RS
i) dsRNA 347 DNase I 1 RNase A JH{bAb3, &2
HP iy DNA T8 RNA, DIIRTSH 4l dsRNA

3 HRGAAH

B 0 5 B 318 & PR B 55 FE i
DA S 3R A% 1) cDNA S #5AR , id i PCR 474
1 R wos BEPR R Be 2 500 bp, §7 3519 H 59 v B 5
AR BOHEAAHRF (B 1 A) o LAk PCR 35 7= 1) A
Jif, K P Xba 1 1 Hind 10 BGEY) A7 5005 1 1 64T
38, XoF T Bk B BH 1 3 4 5 5 P pGEMY/ Epel WS
WA R 25 R 5 WU B A A AT (&1 1 B)
W7 25 SR T
3.2 EAFHEMHE

R Xba 1 1 Hind 1 [F] B X 14440 5L Al
pGEM/EpelWS 28 5 ki £ 4 7 AU, 14440 J5ki AL
B 45 s 2 A5 1 A K 2 Xba [ F

A 1 2 M B M

1 2 1

3.1

10 000 bp
7 000 bp 2 000 bp
4 000 bp
1 000 bp

2 000 bp Oy

500 bp
1 000 bp

250 bp
500 bp

100 bp
250 bp

1

¥ OB % 431 %
A
2 000 bp
2 000 bp
1 000 bp
1 000 bp 750 bp
750 bp 500 bp
500 bp 250 bp
250 bp 100 bp
100 bp

AR A Y 45 9 pOEM/EpelWS i 3K §6 0 2 5 B pGEM/
EpelWS i PCR #3lll ; M, ; DI2000 DNA Marker
A. 1: the electrophoresis detection results of pGEM/EpelWS without
restriction site; B. 2: PCR detection of pGEM/EpelWS bacterium lig-
uid; M, : DL2000 DNA Marker

B EH B

The cloning results of target fragment

Fig. |

MY Z G W HL UK 45 5, 56 2 N UKGE I 14440 Jioks
RLPKAGIN 25 28 . pGEM/ Epel WS 5 2 i i X it U] 1)
ZERANE 2 B, B pGEM/EpelWS 41 i ki % Xba |
F1 Hind M AUEFYIZ 5 LUK EE R . 38 4 T4 4%
B4 Ak, DA 65 50 o 1) TR TR B AR, R S
5149 PCR ¥ 4B UE 45 SR ANl 2 C, A5 25 2 5 il A
B/ NEASHART , BRI e 435 SR A I
IR Y IE A (7) 14440/ Epel WS BRI, Xf Ho 48
HBUBORL I 5 A HTL1S Jisz 25 40 M, Bk BB o e 15
W ORI TR S e i, 25 R 0L IE 2 D,

JL Ve n
T - BOREAR AL
c M1 D 1 M
2 000 bp
2 000 bp
1 000 bp 1 000 bp
750 bp 750 bp
500 bp
500 bp 250 bp
100 bp
250 bp
100 bp

A 1 ERAK 14440 Fikigs Xba 1 1 Hind T AUGY) 2 )5 945 5,2 S L4440 Bk ik kI B: 1 73 Xba 1 F1 Hind [ FY) {57 &5 1 pGEM/
EpelWS B4R 2t Xba 1 Fl Hind M AU Z S5 IS5 C: 1 A H A BOsE A 14440 28R 54k IM109 &2 400 J5 , B PCR K25

H5D: 1y LA440/Epel WS BURIFE A HTLLS J8S2 24540 , 245 5519 PCR S8 B0 UESE (L BRI S 2R 5 M,

DL10000 DNA Marker

DL2000 DNA Marker; M, :

A. 1 the result of 14440 plasmid vector after double enzyme digestion with Xba | and Hind Il ; A. 2. the electrophoresis detection of 14440 plas-
mid; B. 1: The result of pGEM/EpelWS recombinant plasmit with Xba | and Hind Il restriction site after double enzyme digestion with Xba [ and
Hind [ ; C. 1 PCR detection results of bacterium liquid after target fragment was inserted into 14440 and transformed the JM109 competent cell; D.

1 detection results of bacterium liquid transformed by 14440/ EpelWS plasmid transferred into HT115 competent cell after specific primers PCR ampli-
fication and verification; M, ; DI.2000 DNA Marker; M, : DL10000 DNA Marker

LA e

&l 2
Fig. 2

The construction of the interference vector



54

FEP, S M H ws FE RNAG 2R AH 2 2 R A% 25K dsRNA 73

3.3 FEZFERIEBER ws EER dsRNA

25 IPTG 15 R J5 261K 11 dsRNA HLIK [ (] 3) &
H: 4k HT115 J85z 25 40 i 9F 2 1PTG i R J5 1Y
14440/ Epel WS R ENZIE T AR 1) dsRNA |, $2 5K
dsRNA - F-34% 354 1 705 ng - mL ™" | i A% IPTG
P51 14440/ EpelWS T8 ¥ A 235 Hi A N dsRNA
WA Ak HT115 A7 25 40 JfL 1) 14440/ Epel WS
W, 78 TPTG 5 375 S H AR IA H dsRNA, X2
25 5 355K 19 dsRNA 4T DNase 1 1 RNase A JH4k
SEPR LIRSS R AN 3 B IR o

A B

1

2 000 bp
2 000 bp 1 000 bp
1 000 b et
P
750 bp 500 bp
500 bp 250 bp
100 bp

250 bp
100 bp

A: 1 Bl 14440/EpelWS Wi %4 IPTG 75 5 J5 $2 By dsRNA,2 HJ
14440/ EpelWS i & 24 PTG 5 T #2 0L dsRNA £5 8, B. 1 &4
DNase 1 ¥ fLARBEZ S5 ALK EE R, 2 J2 4 RNase A JfLAb B2 )5
A HL K45 33 M, . DL2000 DNA Marker

A. 1: the dsRNA extracted from 14440/EpelWS bacterium liquid in-
duced by IPTG; A. 2: the dsRNA extracted from [4440/EpelWS bac-
terium liquid without induction by IPTG; B. 1: extraction product of
dsRNA treated by DNase I; B. 2. extraction product of dsRNA treated
by RNase A; M, : DL2000 DNA Marker

B3 A0 P dsRNA ws BY%E
Fig.3 Identification of dsRNA of ws gene produced in bacteria

4 Wk

I, Bty RNAG 3 R VR Gk A s
TEE Hurp ) RNAG T3RR3R ) 5 6 E 42
S, QO3 o N A TR S VAR I R SR e g e
FOEH TR HR T o R A — R B
EEIE I 2, WXt w1 Ky B ( Tenebrio molitor ) Fl
Dendroides canadensis 1£ 5} dsRNA 5, 1E 5] dsRNA 5|
LI S RO T 3T — g I [E] P 52 T a3, [l i it
%% [ ( Antifreeze protein, AFP) F:[X afp ik E
A R 2 AN e 5 5 X Rhodnius prolixus
I Epiphyas postvittana #47 , H 45 5 & B RNAi &R
S LA A AR AT D i R 2 Bl 272 it i

HPREA R IR dsRNA L] A 307 Ht RNAL 2%
H A, B X A A8 2 26 80 B i AR R IR 3K dsRNA
WAL MR i L B RNAG 75 ) B 3 oy vk
TS ALZ 1) dsRNA . Hy TR RYE Y RNAT 8RS8 3
W R dsRNA, R, ey SRR i dsRNA J2
BEARIAS )2 N T2 5 i b BE 25 o

TR B R 25 784S dsRNA JASIE ARG
BEmAE LA e T E H SR b e
A R I RERIF ST Y o AT ST SR R T AR
KA I HL WS Xfh dsRNA, 538050 & & B dsR-
NA A, HAR STE TR 2 1 TR, B AT 7 R i [
WA 5 H A9 1) dsRNA | [R] B JH Bl A4S 1
KRR, PR LA440 RS BUn] T7 Ji3 )5 F lac
FLBEERIN T, R HT115 Jy RNase I f# [ Y 15
PR, BT DL R 5 2R 0K H A9 R A dsRNA AN 25
RNase IAGYIREAR >, i 14440 FI T 2 A= W 1A o
IR A H AR IR dsRINA, G by Buhit R 2
BN afp I AR dsRNA 220 2 (A HE 4, AR 75 B0
) BRI 1 L R G dsRINA, 4l b i B2 4T 38 4
HHE 4T RNAY s B ORE — &S W8 ( Chilo infuscatellus
Snellen ) Wi Kz ¥ 5 e 5 [N CiHR3 1) RNAQ 2444
t, F R AR Y dsRNA ] M H e — s &l e, T A
S CiHR3 W IEF Feik ™ s A 50 B8 ( Eriocheir
sinensis ) EsSox21b-like 3[R #1) F 5 4% 3 15 1 45 dsR-
NAP,

5 %

AR A% 308 R G0 o 4 K i A
B 1 w0s JEP 9 dsRNA | dsRNA f#)°F- 2 37548 1 705
ng - mL™", L YKCRE I 2 R 46 FE B4 A I i, dsRNA
BB A, AU S0 mL B B O sk Al gk S
85.25 pg - W, Hik# & MEGAscript™ RNAi Kit
with Manual 9 50 ~ 100 pg - W ARBCEAR Y, Ay
BRER S a8 X bR 0% E 8 R iEFT RNAI
PRAE X 3 B WS DhEE R IFIR AN S, o HAB R
Ht dsRNA 5 B HES 2% FI BRI AR
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