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RNA Interference of Flightin Gene Mediated by Bacterially
Expressed dsRNA in Bactrocera dorsalis (Hendel)
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Abstract: [ Objective ] The study was to explore the feasibility of feeding target gene dsRNA expressed by HT115-
mediated RNAi in Bactrocera dorsalis(Hendel) flightin gene. [ Method ] The RNAi fragment of flightin from B.dorsalis
was inserted into 14440 dsRNA interference vector, and transformed into E.coli HT115 (DE3). The dsRNA corresponding to
flightin, designated as flightin—dsRNA, was expressed by IPTG induction. [ Result ] Real-time quantitative PCR analysis
revealed that the expression of flightin in B.dorsalis was generally up-regulated in different degrees by feeding 10-fold
concentrated bacterial solution expressing flightin-dsRNA to B.dorsalis. Among which, there were significant differences
between females after feeding for 5, 10 and 20 days, males after feeding for 5 days and the control, and about 43% down—
regulation was induced in males after feeding for 15 days. The flight ability and chest muscle development of B.dorsalis
were not affected significantly. [ Conclusion ] The feasibility by feeding E.coli HT115(DE3) expressing flightin—dsRNA to
interfere with the flightin gene of B.dorsalis needs to be further confirmed.
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[ #1582 X ] RNA T4 ( RNA interference,
RNAQ) B—Fi AL T HAZ A P i B LR AT B9
H1 dsRNA 511 . [RIVE mRNA SUhe s R
A BRI BRI, DT 5| A i PR it g 7K -
FEHRVIBRBLS (1] 0 dsRNA S ALYIERNE,
B4 FR K Dicer 9 RNase M43 AT 21~23 bp
#9/h T4 RNA (siRNA ) , siRNA 7EULERE &1k

(RISC) WITEHT 5 HAs mRNA 254, 95
P R A HE mRNA,  BEL AR R ZR 1= 06 18
SHEE AR IRk [ BT AW I RE ]
RNAi BORC )2 0 TR SE I D REAIF ST . il o
FOARBLIAI L . BEPINAYT « 25 W REAR TR0 25 Sideg,,
X Z R AR E T R, WaksE T A A RNAI
PEAT I AT RE ANz P 45T RNAI 3
ARAE T U7 IR S A I 77 2R B dsRNA, H
AR TR G U ks B ot . ANBERSE
A7 FIHEE LR 25 EAY) Rk B U dsRNA X
FHH —ERIR, (HAE R B DIME T = . WF9E A
W, HARKM SR, HaimW (kB )
FI5 dsRNA W7 EEBRAE T 5, B AR H 3R
IR R AR A, R TR R RIS RGEZ
— ol RIS ECTE S 4H A K IA 1Y dsRNA BB 3T
Eyni e ARRINE SN S5 SN NN 2 i A S IS
UERIZEOARTEAE W) R AP 5 TR LV T o /NS
W [ ( Bactrocera dorsalis (Hendal ) | , N4 477
RS (oriental fruit fly ) , J&XGH H ( Diptera )
ST (Trypetidea) . Rai)E (Bactrocera )
SRR E TR R L T RN TRATRE
DS X A /N S ) 7 3 AR A PR D) H T
XPIZHE BB A T B EEA N TG . 2Bk
KMEFFRIE BTG5S, XETBHAA &R
RO, BSERLFTERCRAR . A . XA ER
A KRR, P RNA 4 bRk |
IS AU U R H AR AR 3 455 Ul e B AR 1Y)
IR

[ AR5 ] ©ATHE I flightin & —Fh
KI/NFE 20 ku W ZBERRACIURLA 4, B2
TENG RN ( Drosophila melanogaster ) [8]4% &47
WL & 80 4] o flightin XoF & AL A {2 3% 1k AL
AELZEN, fERZ TR ENZ E S IERE
FIE RS, IR R ORI 22 ) 0 2 ke Rl
i el R AT M flightin & FIE S RNA
THEEAR, WA A RAT NI E %, BHAE R
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JUL PRI A Ji 345 1 B WL 22 118) 21 2 Rl 4 25 A L 2
AIRENE R BA R H A [ AR Y DG R ]
ABESE LA L4440 ks Ry 4844, 8 1 R K
FF B HT115 32 35 5 /)N 52 1 flightin—dsRNA A9 &
FR, I R /N S T 2P A R R MR A TR R A Y
dsRNA, KailiZ )7 ¥4 3 B9 RNAL 74 /N 58 i v
BRI

1 MR5FE

1.1 iXEeA#

L1 A0 ok X HOh w4 ARl B2
Bt A% DR BT 28 PN 1) % AR A /N SR AR ARE . ) 3R 2R A
s W 25~30 C, MRBE 60% ~70%, St
L16 : D8,

112 BHEFRFEEAK  KIBITHE DHS o BEZAS
A B RARAEARHL (dbst) AIRAR, K
& HT115 (DE3) W 3 bt 8 A= YRk sof
FRSE], 14440 FRilE H 52 E Addgene ALK, &
egfp PRI 1 BTRE H PH g AROlL R A AR RIS D1 E
113 BEAA XXA] S RNA $&HGA £ Trizol-
A+, FastKing cDNA 5 — 45 A ik ¥ & . SYBR
Premix Ex Taq 5%} 9¢ % it PCR & &4 A K
AR (dbat) AR F, TSINGKE Master
Mix DNA Polymerase W |7 4t 5t 2R FnL A Y AR
AR F], T4 DNA iEH: . DNase 1. RNaseA |
PR N VTR Sacl. Xhol W H thermofisher 23],
HARNGTR R (Amp) . X—gal. IPTG IJ H Amresco
2 w), ERER IR (Tet) W H solarbio 23 H,
DNA [RGBk v B2 Bt & [ e st
VSR YRHECA R AR, SNl &5, Jok
LA A A A AR W R R T (R )
A IRA T, 519G WG P B4
B A= P HARAT PR 7 58 o

12 KB FE

1.2.1 RNA # 3R A R 45 F A/l AL RNA
f) 2 B 4% B Trizol- A+ i 7 & Ui B 45 i 47,
FastKing cDNA 55 — 4 JU i ) 45 R 5% 3 15 51
cDNA, 20°CHRAERH, DAAE MG 2250 5 PCR
Fihi

1.2.2  Fl4pixit ARYRHE /N E 0 flightin K 4%
FHIFH] (GenBank %55 XM_011210668 ) ,
H siDirect (http://design.RNAi.jp/ ) 7E £k 7l 7] g
FETERY siRNA 750, EFEH A 678 bp JFHIMEN
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RNA T4t A Bt H Primer5.0 Fil Oligo6, praSow sl
T7 A BN L4440 T-HLEURN 2 sa L mi DL St
INSEWE flightin B2 N egfp 40 B B 02 P9 470 il
LR BRI RIS 1. . RIES IR S i
TR Sacl 1 Xhol BT 1 o

flightin-F: 5'-CGAGCTCACTCGTATAATGGCTGATG-3'
(FRIZ N Sacl BEYIALA) 5

flightin—-R: 5'-CCTCGAGATAGCGACAAGCTCCCAC-3'
(FRIZ N Xnol BEVIfLA)

egfp—F: 5'-CGAGCTCACGTAAACGGCCACAAGTTC-3’
(FRIZ N Sacl BRI ;

egfp—R: 5'-CCTCGAGAAGTCGTGCTGCTTCATGTG-3'
(FRIZN Xnol BEYIFLA ) .
1.2.3 A/ E 8 flightin X B B 3T B egfp I B A
By e 430 LIAS /NS 06 cDNA 15 egfp HE
PR A ST R A, 2 B TSINGKE Master Mix DNA
Polymerase Ut HH 5547 PCR ¥ 84, va AL /NSZ g
fightin } egfp 3£ T i Bt. PCR ¥ i1k & .
TSINGKE Master Mix DNA Polymerase 12.5 L, I,
TSI AN A 1 WL, MKHE ddH,0 2 A
25 wlo PHGAMF: 95 CHIAEM: 3 min; 95 C
305, 60 °C 30s. 72 °C 1 min, 35 MEH; R/5
72 CHEA 10 min. IVEEH G, JH 1% Biis e
JEFRL PRSI I F DNA [l & alifb mhisc 5 4
Bk iy .
1.2.4 A /) 5 % flightin B egfp % B # RNA T
WEEBARME W 14440 RS IR R A A
/NS flightin B egfp FE K R B 43 0l [R] B Sacl
H1 Xhol JE47 XHEEYI, 37 °C, 1h, 45 B i
YIr 4y, FH T4 3% 0 R DAY 14440 24K 453
5 flightin . egfp R R B UL 1 = 3 LWl = RiER
10 min, V&4 W) fin 45 N LA440—flightin . 14440~
egfp, AL KIAFTH DHS o JBSZ 540

WAL B AZ S AR AR 7E & Amp ., IPTG,
Xeal [F[EA LB F-Hedf7E3E 1, 37 Cil K%,
PREL (0 B V% T & Amp B9 LB WK 55 35 5 oh
K%, B PCR R BH M Je, 38 BUCEE 41 5 R
L4440—flightin 1 1L4440—egfp, JH Sacl Fl Xhol 3L
Mg ) 2, Uik P e A, HCPH P e A TR R 2%
M
1.2.5 ETAMEiL K mATE HT115  FHGY
B4 1L4440—flightin F1 LA440—egfp 15 AR TE A
CaCl, 352 B9 HT115 &2 254 rh, A T &

50 wg/mL Amp Fl 12.5 w g/mL Tet i LB [E{A5; 37
b, RO TS PR 7 4R ] Amp Fl Tet
Uk LB ARG F 5 rh, SR HUBTR T8 27 PCR
U U) %68 e PR TE R, o 2 oy 1 — 2 3k
JEHATIRIE .
1.2.6 dsRNA £ XHAFH HT115 ¥ kix il
H 14440—flightin F1 14440-egfp () HT115 B K 3%
FiF Amp FI Tet JUtE LB WK FREE T, 37 CHig
IR, 1 0 25 WWATRKE TR % A8 LB 85
FRFEE, 37 °C, 200 r/min 1575 2 W 0Dy, =0.4
e, A IPTG 294 % 1.0 mmol/L #4775 54
ik, PSR 4 h JFICETRM . R TRIzol 4%
HU4H T B RNA, DNase I il RNase A 1 & TH 1k 4
fbi RNA, K15 flightin—-dsRNA Fl egfp—dsRNA
1.2.7 4 R @ &k dsRNA 89 B i Js 45 > 52 5%
flightin A& B 9 RNA T4 UAS /N 52 i 1 £k JF
4 FA) M TPTG 375 3 2 18 JE AR dsRNA (19 K #F 14
HT115 1) 10 f5 4R R, AbFRZE (P flightin-
dsRNA TR ) FIXFHRZE (1R egfp—dsRNA K )
K INHE, BAEE 200 k5 (MR < 1),
Vg T 4 TR Y A s R DR, g R e — Y i ]
B, ESEIEMEL 25 d, AbFEZE R HEZH M | e B o3 TF

RT-qPCR Rl RNAi 85C5%: R&E 1. 5. 10,
15, 20 Hig RS, 3IRER, BAHEE &I S50
S, A3 R BUE RNA . 9865 it PCR( RT-qPCR )
Kl RNAi J7 flightin FER A RIRIEDL, R 2-200
TR AR RRIE A XS Rk & . flightin F1 egfp F&
R}z 16S NS ) qPCR 51910 F -

qPCR—flightin-F:
TGGATAAGAAGCAAGTTGGCGTTT

qPCR-flightin-R :
AGGCAGCCAGAGTTTGAACAAGAT

16S-F: GCTTATACCTCGTCCAACCGTTCA

16S-R: TTAAAGTCTGACCTGCCCACTGAAGT

AT RE AR RNAT BCR . il
SLEEMLE, A BIfE S, 100 15, 20 HIBFIHEZS
KATES R THE . M HCRATRE ST, SR
Ty A 1S I

# W S R ST I - BEATLBE IR A
INSEBRAS 20 Sk, R R IVURR I TR GHURR
i, ARG RERERRTR T AR, 2. Sk,
R A Y (R N RS VST =W i 8

6 K4 SPSS19.0 G ik R k47 7 2243
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2 HR55H

2.1  #E/INEHE flightin R 3TER egfp EETILF R
HITEpE

PCR #8475 55 Sacl Fll Xhol B 15 f A
/NS flightin F egfp FER 7 B, 458K, A%/
S flightin e B T 500~750 bp Z [A], &
W8 egfp R R B B AT T 100~250 bp 22 [8] 43 51 5 11
HAGSIN T B UL SRR B S A9 K/ 692 bp Al
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201 bp AHAF (I 1T A3, 43k ) . MFLERS
GenBank 238 () FF) HEAT FL AT, ol AR, [H]
PR 1009%, F5/INSEMR flightin H R K egfp HE
TR B v BRI o

FEZRAARTTRL 14440 FE RSS20 H 9 7By
LR THIYE P YIRE Sacl F1 Xhol WY1, 2 790 bp
1) 14440 JFORi gtk b s — 257 24 2 755 bp, #&/NE
W flightin MR egfp FERIR/NERG (1A 2, 5,
6 VKiE ) o
2.2 dsRNA FTixHEHIHE

M 1 2 3 4 5 6 M 1 2 M 1 M 2 3 4
5000bp
3000bp
2000bp
1000bp A
750bp 678bp
500bp
250bp )
100bp [<¢—187bp
A B C

M: DNA Marker ( AL5000)

: L4440 JFRix R

: 14440 BUEFYIF=4)

. flightin PCR 7))

: egfp PCR 74

+ BRI flightin XL =4
s T egfp AU

[ R R N O R S

M: DNA Marker ( AL5000)
1: LA440—flightin T4 JF0kL
2: 14440-egfp T JTRL

M: DNA Marker ( AL5000)

1: L4440—flightin XUEEI =)
2. 3: L4440-egfp MUFDI =)
4: 1A4440-egfp PCR BiE

Bl 1 flightin 70 egfp BERTH F BROEER THEMENAE
Fig. 1 Cloning of RNAi fragment of flightin and egfp and construction of RNAi vector

HT115 B R 2B B 20 R A440—flightin il
14440-egfp (K1 B) ZSaclFXhol VIS, 1%
BN HEEE IS HL K 20 minASr 3543 A 2 W6 45717, 2
755 bR EALL 44405k AR, 2678 bpAil187 bp
LEF Wflightinflegfp H I B (K1 C) , FREIHE
/NS flightindk RRI X B egfp 3 IR B B Dy i A
L4440Fkirp, SBT3 XUm iy 45
H5HBERENFI G2, FIEEER, Be
2N M T L4440—flightinFIL4440-egfp T4 35
kg,

2.3 fAME X% B A dsRNA B & J5 flightin 3k X
7KF

i 3 3% 25 ] W 3 A flightin—-dsRNA Fll egfp—
dsRNA JRRG, ACPRA] 5% RZHAA L, 760
T O A = A U A R PEROR, R TR

[FIFERE A Lo 4, M RAEIRMEJS 1. 5. 10,
15, 20 d By A: B, 50k AR L ) E
1.15. 2,70, 2.27. 1.02. 3.50 1%, i, fM)E 5.
10, 20d SXFHE2ERFRE, FHRE 1. 15d 5%
MW EES . HERFERE 15 45Kk 2 43% 1)
T, MAERME 1. 5. 10, 20d 4355k 1.38,
277, 1.57. 298 {51y F¥E, HrPmEMES 5 Hids
YHESDE, KR A, 2R RW, i,
T I FERML S 5 d 5k B B VR IE R R
2.4 {AMERIX flightin-dsRNA B &G K178
SO

T S 3k flightin-dsRNA Fll egfp—dsRNA
B E, 5. 10, 15, 20, 25 H &AM b
KATRE ISR (/I 3) WoR, 78 KATHEE L
2 HIR AL A 5 % BR A 25 S AN IR . 25 SRR,
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Fig. 2 Expression level of flightin from Bactrocera dorsalis by real-time quantitative PCR
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T W 26 3K flightin—dsRNA 1 K 7 T B8 T 00T G /)
SEREIEAT RNA T8, X RATRE S35 W S 52l
2.5 {AMRRIZA flightin-dsRNA B &R IGHIERALRE
HEHEEELL

R A /0N SIC g 1] MR PR VA T RN A JF fMlightin
JL DR e 38 e I s 4 R, e R B R Y 5
H e R L R S iR 2 fef o, A5
FER G B ER . S5 RTR, kb HE
T B 75 H A0 34.64% il 36.53%, 5 % R4
W T LY 34.39% F1 35.99% TR 2%,
AN I B TR E AT RN AL RIS UL &% B JCR2 0

3 it

WM HGE, FIHKEFFE HT115 (DE3)
TREFEIL dsRNA 245, ®mrEmsk, 27

1998 4, Timmons 25 U6) gt 4R A HT115 ik
(1) dsRNA MEE 2kt , 25 S 845 L H 9 3 8 22 3]
il RNaselll J&4H B H i /7 7E A dsRNA Fr 5
YERZBR N VIEE, i orne RN SRS, HT115 EikN
rne- RRARANHEREME B B4 ) dsRNA, HT115 £
M, A4 N DE3 BEREARAT A=Y, wl
IPTG #5531k T7 RNA A, HT115 VUM
M Amp PrtE, PIFERE SR AR A BIHERR rnct 58
AR RN 2L AR TORL, L4440 34K 59 (1) 22 Ja v 15
PN AT 1 ASHHR A T7 RABHS 31, 5%
A HT115 FERRG, T4 IPTG 55335 dsRNA,
Bt %5 40 78 2235 dsRNA £ AR B9 AW, 1%
FARAE RS /NS WEAE PN ) 2 B ORI A5 DA
SCEL, AAGUTER T H R FE R KR lerr20] | FEE
K % it 3 K TR VR P AT ) A e i A SR (21
TEAE /NSRS 1 I8 AH X FE X lola . topi. rac.



rho . upd Fl magu W5, 1AM IK dsRNA 1K
PAFF R TP, IRRAG T SE PR R E 7K I 3 5L
K B B I R R, 7 R SRR A2 T
T AR 220 ) P 2 T A 7t 17%) o 2 ks ) AAE
KT E HT115 (DE3 ) H 3Rk K& i i 4R
H¥ dsRNA, 7E RNAi F5EHh, %07 ik LA It
R GG SN2 B B, BEAE RO PR AR SE 50 %
A, i Hal i s Sk H A dsRNA R R B A3
RNAi B AE AR XS ] B 55 A7 CoasT o SR, B4 4]
A7 e —SE A, Li 45 (o) P EME s /NS
Noa. Rabl11. V-ATP-D I Rpl19 F£ K ik dsRNA
IR IAFFR S, BCENREAR T 3 i 28K F, 2
AL E RIS, Lin 28 (30 BFSE R, /e
e G R K ) AR W SRNA 83235 dsRNA 19 K AT
B, SRR 2 Bk RIS, 5L
ZING R P v AN B, e A R PO RE R )
IR I R (R 91 - B A A, R SR e ]
Wik dsRNA (R R BEVTBR AR SE R 23k, X
TR 3 Ff 7 A I RNAG R 2[RI RE AR S8 B ) 3
[UTBRAG (24250

ARG EE R, AL /NSRRI KGR flightin
FEIA dsRNA (1) KR FF B oK 1 B 304 7 H 1 86 A
EESKFBY R, oo il RATBE ST e Bl
&85, HrAh, RAEA DI UTER A bR L A
JEUERI AT REA : 4 R 0 A /N S A7 76 X RN A
() Al 56 R A S M S B it 32 LT, A S A /)N S g
RNAi TR 32 W58 & B, dsRNA L HUH A AL
il g, G R) 2 A B BH 8 1T Gk R A 20 i (e
T FRIR dsRNA KIGHF R 5 S BOEARSE A L,
FELERL L] B AP T BE R 1 Al — BN 114 JL A
Z— sl AR ZHEIE (A RIAAE ) &%
RAE /NI siRNA G ; Zambon &5 [29] J g L i
TEPUR R AR, IR R IR B, S5 RESE
JREEIR T IMD ., Toll-way il Jak—-STAT H{i5 518
s ARIYIF G A5 22 57 530 RNA BCRAR
JAAIA]; BRH dsRNA SRl AaE, iR i B
HERE, Tk ARG 50 RNAL ROR
W ICTEHAE 5] & RNAI 1) dsRNA 755 At /NS b
Aightin FERERMLS 1 H #8032 A R m, BURTF
LRRIIE RNAT SEARC &ad TSR Rk s, 17
WREVR S i B TR B] 5 A 5T 28 A 3L TRk
() RNAL 0538 3 A1 T ik o), ARPRE4C
T ARSI S TR flightin—dsRNA T3 505 /N 52
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JEIITR T flightin BER S, AR T RLARAY &
Ty (k) 5 WA KRKEMFIERY] dsRNA 4
SEE RNAL7ERUHE H A AT RCR AN o PR 22
IR s

4 FHig

¥ RT-PCR % AR Fa &AL /N2 Bactrocera
dorsalis ( Hendel ) flightin FEN /B, FLL AR
br, WIHARON TR B, DAgH RNAT T2k
A 14440 384K, BRI EE 1A /INSE I flightin &
RNAi 844, FAL AT HT115 (DE3) Fitk,
I IPTG 55 #3k flightin PR X 17 A dsRNA
18 A 7] R K flightin—dsRNA ) R BAFF T, 457
SR flightin JEPR Y28 H BT AN R FR EE 0 Lol
TG ANTC b RATRE ST R ILR & B A
AR A o AR RE IR flightin ¥OARHE K Y
BRI A 7 Ja Seft o e — D4R, A1 I i) i 3k
ik flightin & H dsRNA 1 K7 FT T 7 25 60 4 7N 58
W8 flightin F& R FE1T RNA T8 A0 AT 17138 75 i —
A

S50k ( References ) :

[1]  FIRE A, XU S, MONTGOMERY M K, KOSTAS S A, DRIVER S E,
MELLO C C. Potent and specific genetic interference by double—
stranded RNA in Caenorhabditis elegans [ ]]. Nature, 1998, 391

(6669) : 806-811. doi:10.1038/35888.

[2]  TUSCHL T, ZAMORE P D, LEHMANN R, BARTEL D P, SHARP

P A. Targeted mRNA degradation by double—stranded RNA in vitro
[I]. Genes Development, 1999, 13: 3191-3197. doi:10.1101/
gad.13.24.3191.

[3] BENMSTEIN E, CAUDY A A, HAMMOND S M, HANNON G J. Role
for a bidentate ribonuclease in the initiation step of RNA interference

[J]. Nature, 2001, 409: 363-366. doi:10.1038/35053110.

[4] DORNER S, LUM L, KIM M, PARO R, BEACHY P A, GREEN
R. A genomewide screen for components of the RNAi pathway
in Drosophila cultured cells [ J]. Proceedings of the National
Academy of Sciences, 2006, 103 (32) : 11880-11885. doi:10.1073/
pnas.0605210103.

[5] COLLINSC S, HONG J, SAPINOSO L, ZHOU Y Y, LIU Z, MICKLASH
K, SCHULTZ P G, HAMPTON G M. A small interfering RNA screen for
modulators of tumor cell motility identifies MAP4K4 as a promigratory
kinase[ J . Proceedings of the National Academy of Sciences, 2006,
103 (10) : 3775-3780. doi:10.1073/pnas.0600040103.

[6] LIXX,ZHANG M Y, ZHANG H Y. RNA interference of four genes in
adult Bactrocera dorsalis by feeding their dsRNAs [J]. PLoS One,
2011, 6 (3) : 17788. doi:10.1371/journal.pone.0017788.

[7]  TIAN H G, PENG H, YAO Q, CHEN H X, XIE Q, TANG B, ZHANG
W Q. Developmental control of a Lepidopteran pest Spodoptera exigua

by ingestion of bacteria expressing dsRNA of a non-midgut gene [J].



124

[9]

[10]

[15]

PL0S One, 2009, 4 (7) : €6225. doi:10.1371/journal.pone.0006225.
PRENTICE K, CHRISTTAENS O, PERTRY I, BAILEY A, NIBLETT
C, GHISLAIN M, GHEYSEN G, SMAGGHE G. RNAi-based gene
silencing through dsRNA injection or ingestion against the African
sweel potato weevil Cylas puncticollis (Coleoptera: Brentidae) [J].
Pest Management Science, 2017, 73: 44-52. doi:10.1002/ps.4337. .
FRMS , mhor, BEC . JE T 98 O AR G0 Y AV I R )N S
(Bactrocera dorsalis) WILRSH 8 [J] . A2241, 2007, 27 (6) -
2468-2476.
CHEN P, YE H, MU Q A. Migration and dispersal of the oriental
fruit fly, Bactrocera dorsalis in regions of nujiang river hased on
fluorescence mark [ J]. Acta Ecologica Sinica, 2007, 27 (6) : 2468—
2476. doi:10.3321/j.issn:1000-0933.2007.06.040.
R, B, AL, W, B0 RS NSRRI DA 2
AT [T]. B U, 2007, 50 (12) : 1255-1262.
LI W F, YANG L, TANG K, ZENG L, LIANG G W. Microsatellite
polymorphism of Bactrocera dorsalis (Hendel ) populations in China
[J]. Acta Entomologica Sinica, 2007, 50 (12): 1255-1262.
doi:10.3321/j.issn:0454-6296.2007.12.009.
SHI W, CAROLE K, YE H. Population genetic structure of the oriental
fruit fly, Bactrocera dorsalis (Hendel) (Diptera: Tephritidae) from
Yunnan province (China) and nearby sites across the border [J] .
Genetica, 2010, 138 (3) : 377-385. doi:10.1007/s10709-009-9429-0.
CHEN P, YE H. Relationship among five populations of Bactrocera
dorsalis based on mitochondrial DNA sequences in western Yunnan,
China [ J]. Journal of Applied Entomology, 2008, 132 (7) : 530-537.
doi:10.1111/).1439-0418.2008.01302..x.
RE RIS . /N SERRTE R RSB S 1 05 . R AR
5T IM] . JEat: Breahfiet |, 2009: 90-96.
YE H, CHEN P. Historically geographical expansion and potential
spread of Bactrocera dorsalis Hendel in China/WAN F B. Research
on biological invasions in China [M]. Beijing: Science Pres, 2009;
90-96.
CONTOMPASIS J L, NYLAND L R, MAUGHAN D W, VIGOREAUX
J O. Flightin is necessary for length determination,structural integrity,
and large bending stiffness of insect flight muscle thick filaments [ J] .
Journal of molecular biology, 2010, 359:340-348. doi:10.1016/
jjmb.2009.11.021.
R, W, B, BRI . RN R ATRE I (1], PE ARk
AR, 2014, 43 (6) :66-71.
YUAN R L, YANG S, WANG X X, CHEN P. Test on Flight Ability
of Bactrocera dorsalis (Hendel) [J]. Journal of West China
Forestry Science, 2014,43 (6) :66-71. doi:10.16473/j.cnki.
xblykx1972.2014.06.007.
TIMMONS L, FIRE A. Specific interference by ingested dsRNA [J].
Nature, 1998, 395 (6705) : 854.doi: https://doi.org/10.1038/27579.
FARUE, VU, B ohn, B4, /N, s, B . MR
i5 dsRNA A K & FTZ-F1 A RNA T 1)) R 2,
2011, 54 (5) : 596-601.
WANG G H, ZHU H M, LUO H S, WANG K K,YANG X B, JIANG
L, XTA Q Y. RNA interference of FTZ-F1 gene mediated by
bacterially expressed dsRNA in the silkworm, Bambyxmori[J].
Acta Entomologica Sinica, 2011, 54 (5) : 596-601. doi:10.16380/
j-kexb.2011.05.015.
M. RRJUT RSB E BmCDAL AL FRAE [D] . K« K

[26]

[30]

HEBTIRF, 2017.

LIN X. Biochemical characterization of the chitin deacetylase BmCDA1
[D]. Dalian: Dalian University of Technology, 2017.

IRTEIR . /N MRS S R A HE R dsRNA LER A HF IR T 19 2635 K

BV [D ] A8 - bR, 2012.

XU X F. Recombinant Escherichia coli expressing dsRNA of arginine

kinase gene of Plutella xylostella and its RNA—interference effect [D] .

Fuzhou: Fujian Agriculture and Forestry University, 2012.

BT AT /N SEHE RNAT BCHOGE RNAT R G2 Tt SZ AL BF 52 [D] .

D Al R, 2015

LI X X. RNA interference in Bactrocera dorsalis and the mechanism

of its refractoriness to RNA interference [D]. Wuhan: Huazhong

Agricultural University,2015.

GAN D F, JIAO Z, JIANG H B, JIANG T, ZHU S W, CHENG B J.
Bacterially expressed dsRNA protects maize against SCMV infection
[J]. Plant Cell Reports, 2010, 29 (11): 1261 — 1268. doi:10.1007/
$00299-010-0911-z.

DONG Y C, WANG Z J, CHEN Z Z, CLARKE A R, NIU C Y.

Bactrocera dorsalis male sterilization by targeted RNA interference of
spermatogenesis : empowering sterile insect technique programs [J].

Scientific Reports, 2016, 6 (1) . doi:10.1038/srep35750. doi:10.1038/
srep35750

LIU G, WU Q, LI J, ZHANG G, WAN F. RNAi-Mediated Knock-Down

of transformer and transformer 2 to Generate Male—Only Progeny in

the Oriental Fruit Fly, Bactrocera dorsalis (Hendel) [J]. PLoS One,

2015, 10 (6) : e0128892. doi:10.1371/journal.pone.0128892.

GURA T. A silence that speaks volumes| J |. Nature, 2000, 404(6780):
804-808. doi:10.1038/35009245.

WHYARD S, SINGH A D, WONG S. Ingested double-stranded RNAs

can act as species—specific insecticides [ J]. Insect Biochemistry

and Molecular Biology, 2009, 39 (11): 824-832. doi:10.1016/

j-ibmb.2009.09.007.

LIX X, DONG X L, ZOU C, ZHANG H Y. Endocytic pathway mediates

refractoriness of insect Bactrocera dorsalis to RNA interference [ J] .

Scientific reports, 2015, 5: 8700. doi:10.1038/srep08700.

XIE Y F, NIU J Z, JIANG X Z, YANG W J, SHEN G M, DONG
W, SMAGGHE G, WANG ] J. Influence of various stressors on the

expression of core genes of the small interfering RNA pathway in the

oriental fruit fly, Bactrocera dorsalis| J]. Insect science, 2017, 24(3):

418-430. doi:10.1111/1744-7917.12311.

B A /NIRE TR S RNAG RCREE TR RBIESE (D] P : 7

MR, 2017.

HU H. Study on the methods to improve RNAI efficiency through

dsRNA-injection into Bactrocera dorsalis [D]. Chongqin:Xinan
University, 2017.

ZAMBON R A, NANDAKUMAR M, VAKHARIA V N, WU L P. The

Toll pathway is important for an antiviral response in Drosophila
[J]. Proceedings of the national academy of sciences of the

united states of america, 2005, 102 (20) : 7257-7262. doi:10.1073/

pnas.0409181102.

HUNTER C P. Genetics: a touch of elegance with RNAi [J]. Current

Biology, 1999, 9 (12) : R440-442. doi:10.1016/s0960-9822 (99)
80276-0.

(% HR%E)



