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Jruitless FE45 /N SL B8 KB F1 32 BL1T A FHUIE B

WEE, & W, REET, 5

(L. el Iz s b, AN e R A F LY AR PE R S0 2E, )M 5106425
2. AR KBRS, RIRRA G2 HE ME AL, | 510642)

WE: [ 88 ) fruitless (fru) 2 & KABA X EAT A P69 £ 42 L W, 122 &4 588 Bactrocera
dorsalis ¥ BAK S Re sy RA K . KBER G AR A fru A5 5288 KAB L EAT A F4ER i —F
R fru 09 A4 &L, | ik 1A 3E NCBIL LA ) 5258 fru 69 TR 5 5 3% 3T #3585 4, A4S > 2 9%
A 10 d SEEA R R k3 cDNA AL fru KB 694K cDNA, 535 525 %% & 09 25 A ikt
frimml . dlid 5 af 326 & & PCR(RT-qPCR) BOA K] 37 4 B 42 A /) 55 38 ST AL AT J5 R A B89 AL,
58 fru A 65 dsRNA J5 iZ 4T 2] R 9 d )5 69 45 > 5 38 2 iR, R I 3R 8847 RNAIL, 5 %) T MG
48 h A= 72 h BAf e fru FR R 09 AR EGA 25 5F T RNAL & 72 h 347 R A% B AT A A, M 2 A%
N 2B 0 S BEIR R e X BeAE gt ), [ R )] B R AR AE N E 8B fru 694K cDNA, K 2 865 bp, %4
#5954 ANFIRER TR Z G 4T 2 104.1 kD, 5 5 24 6,01, 3K B P % a6 & & LA 45 2R 45 13K,
2% A —/~ BTB (Broad-complex, Tramtrack and Bric-a-bric) %5 # 3% #= # /4% 35 (zinc finger) 45 #)
3. RT-qPCR % R &9 A0 R B9 AL /s 88, &, fru FK B FE 2 6%, Sk Sk 3R P 09 ROk 2 4 5 0 %,
kX EG BE LA, At T2 @ xR (E 4T DEPC R) Fo M 3T B4 (24 dsGFP) | & 4 dsfru
# RNAI 232 206 Mt KAB BT A 3E K (£ K T 25 ~35 min), B R B E T B (BT 17% ~
22% ), BLEA fru KR EAERAL D FRG RAB L EAT AP REEETEEA, (L) AFRER AN
A fru FARAEX R RAE N S RAR AT S P 4 T RRARAE A I A RN AL ) s AR
BAT A otk & B i -4 T B b

KEEE: AR T fruitless; RikiE; RABAT A R EME,; RNAI

HESES: Q966 XHkFRIRAD: A NEHRS: 0454-6296(2020)08-0924-08

Role of fruitless in courtship and mating behaviors in Bactrocera dorsalis
( Diptera: Tephritidae)

CHEN Yao-Yao'?, GU Feng'”, ZHONG Guo-Hua'**, YI Xin'** (1. Key Laboratory of Integrated
Pest Management of Crop in South China, Ministry of Agriculture, College of Agriculture, South China
Agricultural University, Guangzhou 510642, China; 2. Key Laboratory of Natural Pesticide and
Chemical Biology, Ministry of Education, College of Agriculture, South China Agricultural University,
Guangzhou 510642, China)

Abstract: [ Aim] fruitless (fru) is the key gene for courtship and mating behaviors in insects, but its
specific role in Bactrocera dorsalis is still unclear. The aim of this study is to characterize the role of fru in
courtship and mating behaviors in B. dorsalis and to further clarify its biological significance. [ Methods]
Primers were designed based on the fru sequence of B. dorsalis from NCBI, the full-length ¢cDNA of fru
gene was cloned from the head of the mated 10-day-old adults of B. dorsalis, and the structural domain of

HEWH . FEHARAREGTFREESTH (31701812)
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its encoded protein was predicted. The variations of gene expression levels in B. dorsalis adults before
and after mating were analyzed by real-time fluorescent quantitative PCR ( RT-qPCR). The fru dsRNA
was synthesized, and injected into the abdomen of the 9-day-old adults. The relative expression level of
Jru was examined at 48 and 72 h after injection. At 72 h after injection, the courtship and mating
behaviors including the mating frequency and duration were examined. [ Results] The full-length ¢cDNA
of B. dorsalis fru obtained by cloning is 2 865 bp in length, encoding 954 amino acids with the predicted
molecular weight of 104.1 kD and pl of 6. 01. The encoded protein has unique domains including one
BTB domain and two zinc finger domains. The RT-qPCR results revealed that the expression level of fru
in the head of male adults of B. dorsalis was significantly higher after mating than before mating. B.
dorsalis male adults in the RNAi group injected with dsfru engaged significantly longer time (25 —35 min
longer) in the courtship behavior and had the mating frequency decreased by 17% —22% as compared to
the male adults in the blank control group (injected with DEPC water) and the negative control group
(injected with dsGFP) , suggesting that fru plays important roles in regulating courtship and mating
behaviors of male B. dorsalis. [ Conclusion] The results of this study provide a theoretical basis for
clarifying the role of fru in the non-model insect B. dorsalis and further studying courtship and mating
behaviors in B. dorsalis.

Key words: Bactrocera dorsalis; fruitless; expression profile; courtship behavior; mating frequency;

RNAi

SRAR A6 S BC HTMERE— D7 1 RIS R A T S
Je B Ko Sl A A 3 — 5 A R R Y R A o AR
(Koganezawa et al., 2016) , 15 £ E & —FE, 52
B R — R AR T O I B o, S o SR AR
BCR AR, ELAE RS A [A)AH 5 4 AR S | e B s B2
WE ol R B B HRAA T S A g B0 5 2 A T
#ZHhc (de Aquino and Joachim-Bravo, 2014 ; Ekanayake
et al., 2017) . FESEMEH  SRAGAT i B Bk 70 L
AR BE: (1) i pig O TSR A 37 sl A H Al 1
BCHARA, I3 2k Mo A R W o LA A 5 | g R
(2) Tfe s H B S 6940 B M g ERL I 7 5K 119373 I I 1) e
JILH; (3) e ol RS2 380 A O HEA T — R 2 IR
AR 2418, ( Robinson and Hooper, 1989) , A, 7%
E AR A R v e R 1 R R LA AN TR A AT
RR B, PR PE S A M A (Greenspan and
Ferveur, 2000) . X647 415 B 52 3 — R 5 V5 AH
HERIATE , IR IA Z M0 S RIM A R

TEMRZ n] DL 45 38 Be AT iy 19 2k PR v fruitless
(fruw) HEBEDEH AR IR I — o fru 5278 23 18 R
B SRAR TS SRAAT A Y i, 8 28 A A2,
HHATE (Lee et al., 2001; Rideout et al., 2007 )
A BRI fru 58728 23 i 15 Tk SR 2 2 ) 7 4
AIRE ), B4 S EUAAT B fru 5728 A Al R 2R
ARAE— R P UME-ME 58 PO 8 , 7 A AN %) - 22 T
1M (Ryner et al., 1996) , WFFTUER , 78 R0, fru

B LA i i e sy DR, R v — TR ] 8 B e S A AR T
P S5l V8] 47 30 s v R P M SR AT S B 4
(Yamamoto, 2008 ) . i1 4F 2k 73 5 A2 W) 2 1Y K e Al
AT SRABAZ AT R R A T IR 2 1 i
R XA 2 B e SR AN K A A S AT T A
B R SSBCAT oy N ZERLR B4t T 3w i B 5
B HEHORMEASECAT I AL F w 20, AR R
I AN [ e DR 45 SR A RN S R AT o Al /DN S i
Bactrocera dorsalis Y hy—Ff X S i H A B K52 )
(R B A L fru X HSR AR AZ FCAT Ry (9 42 AL I
v A B

/NS A S XU H b B 28 % L, X H
RIS AT S R0 H B LR HAt ARl B i fik o i
WS M EMFEREIRE R . ABFFEX NCBI %L
e AT o3 B A 4%, WO Ve TE RN fru () 5L R AT
RESUEFNSEE , I X 17 91 2 1 540 30 A5 R A 2047 43
L B R RNAT SR PR 58 1% 3 R 75 %A /N 51
W AR SRAB A AT o e ¥R T, AT — 20 1 i iz
HYTIRE L KA /NS B SRAB AS IEAT o

1 #MRl57AE

1.1 #ilER
ABEFET IS /NS M AE R /INA 30 em x 30 em x

30 em fYJE e &b W SR IR A 3R TN T B SR AR
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WIS A AIRE . R AR TR 27 0. 5°C 0k
MR E 60% , X HE B 70% = 5% , ) JA 3] 14L:
10D, SRARDRHEC 7 0 B : I RE =31 1 (m/m) i
BB ERLET O AR TR , I AKH I LU 51 ) I A
FEOTIRS o BCH AR Ja T = A IF R IR
it 30 do

PR BT B AAT I LAY 70 mL B0, I
e FTAPIE 20 d plHe SR iU v, S5 A I L™ B
8 h JE KBS0 A I T8 2 A Y AKCRE B gk T
HE BEACA R 2 R R G h R T A TR
s IR A o 4 HUGRDRLBC 7 - A7 42 1 500 g 6 ROk
1500 g [EEERr 150 g HEME 150 ¢ ZF4E R 150 ¢ %
HRREN 6 g FhMR 12 mL Z&1#E/K 1 250 mL, £ 531k
51N 4C A PRI A B 30 do 7R
3 d R MERESN IR SR, T R4E 9 d JR BEA T IR &5

1.2 #5/hSE88 3L AR RNA B2 ENAN DNA 55 1 #
H&

IS /NS S AL 10 d B A2 e sk 3,
WRCKG G /NS0 Sk TR A U R, S T A SIS SOk
R 2R R J{di B Trizol Reagent ( TaKaRa) 2 HU2H
ZIRNA, T 30 L (9 JCAZ IR Wi K VA . 42 IBUS H
1. 2% 1) B i Bl 5 B K U RNA f9 Jit i, JF T
Spectrophotometer ( Thermo Nano Drop'™ 2000¢; Santa
Clara, 3% [®) I % RNA (%) 4 BF K ok BF, AR 3
TaKaRa 7\ #] B9 I ¥ % ik 5% & Prime Script RT
Reagent Kit with gDNA Eraser 4 i ¢cDNA %5 1 &%, Jf

Fie R 5 B L R 41 DNA, K5 & B4 19 cDNA
T -20CHEE
1.3  #5/\SC8 fru EE A cDNA HiE

NCBI _FARTGHE /NSl fru FEP] cDNA 4K 51
( GenBank % 5% 5. 1.OC105224493) , 3% F Primer
Premier 5. 0 it Wi 5|4 Q-Fru-F 1 Q-Fru-R ( %
1), LIRS /N2 0 Sk 35 cDNA S i #£ 47 PCR 974
PCR §J#4K &K (50 wl): Buffer 5 wL, dNTPs 5 plL,
Mg** 3 L, KOD fff 1 wL, 1ERZ 8547 (10 wmol/L)
/1.5 L, cDNA 4] 1 uL, ddH,0 32 uL. PCR
S B & fF: 94°C FiAS#E 3 min; 98°C 10 s, 55°C
30 s, 68°C 1.45 min, 35 PMEH;12°C £ F, PCR
P 2% B RE A BE I v Dk 20 15 0 R AT e Tl
WIS 2 DNA | B fE 2] pMDI19-T Vector {4
[ :DNA FBt7 L, pMD19-T Vector 4K 0.3 pL,
Solution I 3 pL, 4Cil k. ¥RA A REAEIKG
FFH Escherichia coli DH5ou J&~Z 2540 v, Jin 1 mL
LB 85335 B R IR 37°C 180 t/min 3535 1 h, T4
F TAER 100 WL BRI AT 7E % A Ampicilin/X-
gal/TPTG 11y LB [ {4 3% 32 5k |, 75 37°C 55 F 4 rh 2]
BEIESR 12 ~ 16 h, W FIBE L 5 PR PR B o R A
1 mL LB ¥ K55 95 3 (& Ampicilin) 5555 12 ~
16 h R 553845 2 09 RGE AL ) IR YR AT
PR EAT DNA U o ] Megalign 445 0 52 i
Uiy e BB ARG /N T2 fru LR 42K cDNA
13202 KFH1 5 NCBIE M L i 150 77 51 2647 H
X gk

®1 FHARPEASIMFT

Table 1 Primers used in this study

519 SRS -3") &
Primers Primer sequences Purpose
Q-Fru-F ATGGACCAGCAATTCTGTCTA 4K cDNA 7
Q-Fru-R TCACATATGTACATAATGACTGAAG Full-length ¢cDNA cloning
a-Tubulin-F CGCATTCATGGTTGATAACG

a-Tubulin-R GGGCACCAAGTTAGTCTGGA

EFla-F CGTTGGTGTCAACAAGATGG

EFla-R TGCCTTCAGCATTACCTTCC RT-qPCR
D-fru-F GATTGCCATAGCGATTGTGA

D-fru-R AAATGCTTTTGCTGGTGTTG

R-fru-F ATGATTGCCATAGCGATTGT

R-fru-R TTGCTGCTGTTTCTGTAGTGTTG

T-fru-F TAATACGACTCACTATAGGATGATTGCCATAGCGATTGT

T-fru-R TAATACGACTCACTATAGGTTGCTGCTGTTTCTGTAGTGTTG RNA;
R-GFP-F CGACGTAAACGGCCACAA

R-GFP-R GGGTGTTCTGCTGGTAGTG

T-GFP-F TAATACGACTCACTATAGGCGACGTAAACGGCCACAA

T-GFP-R

TAATACGACTCACTATAGGGGGTGTTCTGCTGGTAGTG
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1.4 KE/NKHB fru EEF 554

A4 SEREART 014 frue JH PRI i % 1) 22 B TR I 91 A
SMART ( http: // smart. embl-heidelberg. de/) & [ Tl
WG | TS /NSdRg FRU 28 P45 TR Ase e
1 NCBI B W_E 3R B i Sl Drosophila melanogaster |
X bV 3% 8L Anopheles gambiae 11 fru 9 i% 04 2 5 R
J3 , [ B 7E SilkDB #5040 J v 4R 15 98 #ix Bombyx
mori fru Jiifith (1) & EBR 7, ¥ HAE SMART 25
T s L, AR R 458 . I H AR DNAMAN
HEAT HOXS 204 fru FE IR AL B2 HA RS
Mg HLEE D. melanogaster . [X] FLV ¥ ML A. gambiae |
FAx B. mori fru £ GenBank & 5% 5435 NM
_00127783, AY785361 FlI BGIBMGA006492-TA ,
1.5 % EE PCR(RT-gPCR) #&:ill

WA /NI fru S5, T4 Primer Premier
5.0 5., N2k Tublin #1 EFla, RT-
qPCR Jit FIS1WF 50 4 1,

RT-qPCR S W f& & (10 pL): SYBB Green
Supermix 5 pL, IES[EF1H(10 wmol /L) 4% 0.5 pL,
ddH,0 3.5 pL, ¢cDNA 0.5 uL, M FER: 94°C Fi
ASPE 3 ming 95°CEME 10 s, S8CIB K 10 s, 72°C 4E
{4130 s, 40 MG BRI : 95°C 10 55 65°C 5 s
95°C 5 s, BWMAIIRE 3 MY RS BN
WHE 3 MR ES IR RITILR
1.6 dsRNA FJ&R K iE5t

RNAi J:[H H BeAY T FTF : [ Primer Premier 5.0
B E A /NI fru HEP dsRNA Rp 5 i Be PCR
PIGRRRSIED Y, HRAS I Wk 1, FA T7 )3
ST T2 X PCR 38 ¥ A T7 i shF
(1) PCR JFWF% iR 1. 3 15 ik k- AT T s b Ry
IEAfA P PHME R 50 pl 7€ 10 mL LB i (A 85 5 5
(/i Ampicilin) F 37°C 180 r/min % JK b 5537 12 ~
16 h K B8 7207 (0 TR e JEUTRE /I 4t 12 50) 4 4 BT
K, TCT -20°C & H

dsRNA {14 45 Ji: X 41l 41 (9 21 25 IR - EcoRIT
(TaKaRa) HEATREGY] , SRAFERPEAL TR . DAZR AL T
B, % T7 RiboMAX™ Express RNAi System
Protocol I8l & ARG MG LG s 4% (A 9 R 11 GFP
DRURIA /NS fru (1 dsRNA A5 BUAS HOHE R B 10
5 1. 2% B9 AR B F UK 3 A 5 LAY dsRNA /Y 5t
1, Jii il Spectrophotometer ] £ dsRNA ¥« & I 4ifi
JEIFE T - 80°C IR VKA & o

WA dsRNA : B PR A7 9 dsRNA, 8 57 i
FEWRIE, JF 000 S SOR L 20 P4 9 d A A /N

ST hig I ol RO RS (A S 6 2 i DI A9 R BHAE P49 d
FisF A5k /0N S i SR A1) 2 T A0 2% 3k B e KB, TS R
1 pg/ 3k (dsGFP 1 dsfru ) , %4> b 3 3 4 55 100 %
MERG L FETESTE 48 F1 72 h BURE , TP R i L
Al /INSZER I B Sk, SR ] RT-gPCR A T 280%
FAE S TR A S T — 80°C IR VKA #5 H

EECAT A 7 vk A SIS 72 h BT R
RS AR TP E R B A B 8 em 5 20 cm Ff:
A 7K AL B A & v R AT IO X, AR S A4
WEE 2 h NMERER AR ACBCA T M IF ST sC BL A ZE I Ag
[IRESESHing|El|s
1.7 HiEs

RT-qPCR L5 B ME B & 3 M EY) v EH A,
HAEAMHEREE 3 DN HORE S K5 RT-qPCR A6
SESLRIF 27T B L N AR Rk B, AT Rt
SRR IRCE 10 MEYFEE (REET),
BAEY)FE S 10 D MERER X, SER A
FH Excel £ 4811, & H 5B 2 J5 22 53 1 (one-way
ANOVA) & Bonferroni = J5 £ 36 17 22 57 b 3 PE 4
#r, 7 GraphPad Prism 5.0 {E& .

2 #R

2.1 #HE/NSKRER fru B EKSEPE
AR 72 NCBI i fru FPAU(5 B, SCRERTT
BN Y fru AT, 48 XTI F 45 2R 5 NCBI
B RTINS A3, P4 2 865 bp,
Gt 054 NEBEMR . KriZ BN BT St 1 2 R 1y 9]
{E SMART (http: // smart. embl-heidelberg. de/) % [
TOUI Rk b, B 7RG /NSl FRU R R 53 i
S IR IR S R 4l BRGNS FRU 28 (1791 o
&4 — BTB (Broad-complex, Tramtrack and Bric-
a-bric ) ZEAE AN A FEHE (zine finger ) 25 14 45 ( 5]
1), Hrp FRU S H A5 08 6. 01, 8 7y T
K/ 104.1 kD,

G 2 F F ok A B, RO R M D.
melanogaster X FL WV AZ WL A, gambiae \ZZ 4% B. mori
i) FRU E HPAUTE N S d 7 7E BTB 2543800 C i
SEPIAPERR A, 2 P AR R B, TR N
AR H ORST R U R 87.76% (¥ 1: A) o SRTMITE
PR AR b, A7 /)N S 8 A0 (X)L P 422 507 [] P8
PR, PR SR 5 o A ) [l R (& 1: BN
C) o K, fru BEREER PR, BTB 454 8 F B 45 45
P SR 2 R R R R
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2.2 fru ERERE/NLEHNHARHRAPHRIE

&5
WRUBE R oE SR A R A5 B R3S
HOEL T 2 AT A W D BE B ik A R S

21, AR, AV PLSE 9 d Aok g H i |
A
Bactrocera dorsalis
Anopheles gambiae

Drosophila melanogaster
Bombyx mori

cdvtlac

FUM B 3 A 20
1952

vkakq 1l°acspyfe 1f 1 hphpii 1 dv

N SBUR i £ S S
AP fru FEN E‘J%%J_Eo

/\, W}Eﬁ RT- qPCR *J(IJ_NJ
m%%@%:*nd‘%%*‘

i fru ﬁlfﬁi&ﬁiﬁl SRR A A
HR A AE SR, DRI A AT 58 Al i
HXL%%IWE?@IEM{JWJXH‘%( Kl2),

RY L1
K
! [] K9

S(ka)a\z

—. N

en lldfrry gevrvgq l flktaesl vrglt

Bactrocera dorsalis
Anovheles gambiae
Drosophila melanogaster
Bombyx mori

Consensus trdnkh k

LRy RiE] FRU DRESR A P51

Sequence alignment of FRU functional domains across insect species

A BTB Z5#15 BTB domain; B, C. $Ef845#918, Zince finger domain.

Consensus
B
Bactrocera dorsalis i RRHEANT
Anopheles gambiae 1V FRERANT
Drosophila melanogaster TRHEVES
Bombyx mori N LRHEMES
Consensus cckvn h
&1
Fig. 1
0.8 1
a
T; 0.6 1 ab
= I b
s §
5
X & 041
=g
€2
=
< 0.2
O T

fih A T%’I?J ik
Antennae Maxillary palp  Brain
ZHZ Tissue

B2 fru BN AEAS /INSE B 9 EI e T i

ENGE ARSI
Fig. 2 Expression profile of fru gene in different tissues
of the 9-day-old male adults of Bactrocera dorsalis
P B NS = Bl B R )N b R ] 2 41 )
FHNFEEZEFEE(P<0.05, one-way ANOVA, Bonferroni 55
K5 ) o Data in the figure are mean + SE. Different lowercase letters
above bars indicate significant difference in the gene expression level
among different tissues (P <0.05, one-way ANOVA, Bonferroni post-
hoc test).

2.3 fru FERENTIRIER B AR ZEARETHRIE
= Hiail

RT-qPCR AN 75475 /1N S5 e e 1 o 5 I iy A1 52
PoJm 4 h Z N fru SRR IR 22 5% 45 R 3R, M
BT AR ACBCIE A fru FEAR /NS R A P S5 Y

FIOBETE S MR B IC S B3 B TF (P <0.001)
(E 3)0

2.0

BT

LiIROE TN
Relative expression level
5 »

e
W
1

0 T
ZZBL REZHL
Mated Unmated

&3 fru B HTEAR RS FCRA T AL /N i
T g B S e (A X ek =
Fig. 3 Relative expression level of fru gene in the head
of male adults of Bactrocera dorsalis in
different mating status
PEFPPALIS 9 d Ry HL, 43 BIFESCBCHT 4 h FACHLS 4 h KA
HFREE, EPEGE T « frfki; = RS RUIRERAD
32 C 1 3 e 3 PR 3R 3R KPR AE 3 25 5 (P < 0..001,
ANOVA, Bonferroni 5 J5 ¥ %) . The 9-day-old male adults were

selected, and the gene expression levels were determined at 4 h before

one-way

mating and after mating, respectively. Data in the figure are mean +
SE. The triple asterisk above bars indicates significant difference in the
gene expression level between unmated and mated male adults (P <

0.001, one-way ANOVA, Bonferroni post-hoc test).
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2.4 RNAi FHEEED

RT-qPCR K45 R 3R W, 525 1 0 IR AL (73 44
DEPC 7K ) FIBA XS HEZH (15T dsGFP) A EE, TS T
dsfru B9 4 BRAH  fru JE PR BY 22 3K OK P B 3E T %

i fru FEPH R KK PAEES )G 48 h 40 FRET
51.66% F147.82% ([ 4. A) ,{E7E4HE 72 h 4351
TRET 72.16% 1 73.65% (&l 4. B) , KI5 2247
HF SRR TS 72 h GEiHAShe 4 3 .

(P <0.05) ; 525 6 BRALAB R0 FRAEAH L, Ak 34

A 1.0 9 B 2.0 1

a

= T LT

o
%
)

—
W
L

7z

I
o
L

EiEs
=)
+
i

54
i
L

Relative expression level
o
FHR 3K bt
Relalive expression level
>

.o
[}
1

CK  dsGFP dsfru CK  dsGFP dsfu

14 RNAiJ5 48 h (A) 172 h (B)RE/INSEMEICR fru BEDH A AR X 208 5
Fig. 4 Relative expression levels of fru gene in Bactrocera dorsalis adults at 48 h (A) and 72 h (B) after RNAi
PEHPILIE O d AMER A TIN ; 25 % BR2H ( CK) PR 2 DEPC oK, BIPEXT BRZH 5T dsGFP, RNAL 2 FRZH 1 5t dsfru, B FP80IE o P340 = A5
HELR B EASRNG R AN R A B (0] FE [ Rk i £ R i3 (P <0. 05, one-way ANOVA, Bonferroni 35 J5#: %) . The 9-day-old male adults
were selected for test. DEPC-treated water was injected in the blank control (CK) , dsGFP injected in the negative control group and dsfru injected in the

RNAI group. Data in the figure are mean + SE. Different lowercase letters above bars indicate significant difference in the gene expression level among

different treatment groups ( P <0.05, one-way ANOVA, Bonferroni post-hoc test) .

2.5 RNAi R3 fru FTERBITHFHITHEE
PEFATULEE AT, A5 /NS (4 SR A AT Sl A3
VLT U AP 2 e B — > 280 A R R g
PRI, BRBEHS o el MEVERS /NS B ORr
FEALHEER, IR S, F 8 LR Lo b i e
CHEPERIRE GRS Pk 51, 524> 5 PR i ]
BT 30 s) BMEPESSIC o M4 B ME TR B SR AR R
Jr G, RIS, 452 0 S 1, A A 2 2 HIL T IR A 110 A= B

-~ CK dsGFP

. 80 1

FtseFLHi (%)
Cumulative mating frequency

(e

i, SUCDRER: o 157 I LSRN, B 25 1€ 1 75 350
SAACHL (ARIEACHL ) o A2 B K A SRR ER A 52
WP 25 4TI B TE AR T 43S T o

B EF S dsfru . DEPC /K FI dsGFP [ iy L 4y
5 AR A T ST A R A T E X, A5 R R (&
5) EES T dsfru B ANIEZE AR X TS 6 IR (RS
DEPC 7K) FEf X BRZH (V355 dsGFP) A2 e it 46 3%
(A B TR R B 4 v o AEXT BB, 7E 60 min J5

-+ dsfru

T T T T T T T T T T T T T T T T T T T T T T T
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120

AEECHFLEI ] ()
Mating duration
BIS RNAL T fruo oA /NS ol e 52 BEA3 3 0 58 B 522 6 ] f4 5200
Fig. 5 Effect of RNAI of fru on the mating frequency and duration of Bactrocera dorsalis adults
PEFHPMLIS O d A R HEA TIN5 25 0 BR2H ( CKO) {24 DEPC K, BEPEXS FRZH 15 dsGFP, RNAQ AL BZH 155 dsfru, The 9-day-old male adults
were selected for test. DEPC-treated water was injected in the blank control (CK) , dsGFP injected in the negative control group and dsfru injected in the
RNAIi group.
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60% FAHE RS L FE ASZIE B B, ELASRE A 3 15 3l fe R
(o FJZEESS T dsfru AYALPEZE, 75 90 min Ji M4
SEBCAAIA R T R KAE, AU AN 40% 1A e pl oR 3k
ASEBCR B, H A BIWEEE (120 min) — ETEIZAL
FCAR bR PRl XA R, Y fru SRR IK R
RIS o B EORG /N S A S AT S A2 B A
HLAR I A SR AR IR 18] SE 4 (P2 X IR AE R T
25 ~35 min) , AZHC MRS B (LS O IR AL R [
T 17% ~22% ) , BiH fru FE PR LEAE /NS AR 52

AT vh A4 B
3 e

TERME TP, fru Fe R G i 5% s PR, Horp—Fhon]
70 5 e S A A T e ) R A 3 6 2 5 M s
A g, 1O A T 28 B S A R DU AN ELA e S e S
(Salvemini et al., 2010; Sato et al., 2019) , FEHEE
SRMrh, fru FEPRETACR AR BT R R AL T 2 AR T
b AR R S R T DU B 0 b R S ST
AL AL T 3 S AN 10 37 8T 4 A5, 4 i BTB
Shikgsl, DA, EVE R M FRU 25 /2 BTB 454
B b U B B R R K 101 DA IERR Y N K
Ui, HAARGERIIEX A FRU B A 7EMEPE 1R AT
S i 3 AY ( Telonis-Scott et al., 2009; Ito et
al., 2016) ,iX 5ARMFFEA R —2, Al iy FRU
AW RIHS S A — 4~ BTB £ #4333 A4~ 25 #4 38 AT LA
Tl — R AIRA T EE, [RIBTFE C R EA ZnF 2544
5k DNA Z5#93H 511X, R W] FRU 2 1Al Ge1E N
B S PR -5 T Ui 3 R Y 6 3k (Vernes, 2014) , H
PEA AT R BIAG /N SE i frue JE PR 51 5 SR g A B 1
15 N AR5 ORSF , TR & AR R AR 45 B i A7l
K IIRE .

Sru FESRMR PR ] SRS S BCAT A R 4
B EEREN . TR fru BRI B 5EAZ AT L
S BOME PR A TR 2 5 I SR A AT D 1 B
(Gailey et al., 2005; Watanabe, 2019) , BRI Z 4,
TP 6T TGS 30 BR ML A B A0 S R e e 52 AP
155 B EAHIC Y R I fih £ T S0 Lot ZH 21
SR, 55X RRZEUR L, A SR A3 2 T B (Liu er
al., 2008) . HAEIRIE, fru i 2270 1R IR BE B BE L 1L
A DA 7341 (Lee et al., 2000) o AWF5E45 R
SRR — B TER /NI fru BERTE R A T
S IR P A T RIs (1 2) |, R oe R 56 m)
AES fru BEPR 52 BUAH BLAE D, DR AEARS /N SE M 58 e A7

Hh RS —EWTEH . BT &S 5T AT
LR F L ATLE LA, A 5 rh 3R AT Bk
PIVE R BT XS G2 o fru 5 PR ZE ARG /]N S5 g e ol
ANFIZEFCARAS T Sk 0 0y AR e 38 52 AN AR ], AH 3
TR SR AL, frue JH PRI /)N S2 b I 8 e Sk A v
(28 B TE S ME R S S 2 BT (I8 3) , PRl
Wi fru PR T BE 2 5 4G /0N 52 i ) e e R A 52 T
7.

FESRIE AR 2 Fro" 5 4Bk ol Rk T A,
Tife s 2 L T O e S A T I, X [ e e e 54 15
PLRE LR MFAT N S0 o HLBFIR R Wy b A M
PER Ik Fro™ REOSHMEME BB SRS R
B4 (Villella et al., 1997; Zhou et al., 2015;
Shirangi et al., 2016) , PiB] Fru" JE&sR BT A sb 1
BRIE LR FE o P R 2 o DRI, Fra™ B O SR e SR
BE T 47T (Sato et al., 2019; Wu et al., 2019)
TEAL M P, 2947 1 500 A 28 50 ] R 3k Frd,
SruP1 S TERLSE LS VR DL RO 28 R X SRR A
4345 (Lee et al., 2000; Stockinger et al., 2005) ,
I, 3 fruPl " BE A% 5 T 1 A TR AT SR A X 4
(IGO0 T J& 3BT A 00 SR A 25 B, T 2 0 fruP1 "
22 TT I e ol He SR AR T B 22 58 42V 2K (Manoli er
al., 2005) . 5478 35 B HUR — R B9 J2 , 78 BURE IR
Gryllus bimaculatus W, 12 5E K 1) 28 3K I R 52 B )
AU fru FEE RSB RP A RRAEES S
SRAR A TR 45 A2 FL A7 4 ( Watanabe, 2019)
W, fru 7R R BERAR A ASBCAT Ry v (9 B AR A 5
Wy, fELE A B o b B D REAE HT LA K 2 5B Uik A
Rt — DA AIE R . ARSI IR T fru 25
TR/ NI R SZ BC 94T Ry b, RNAL IR RY fru KR
PRI 238 f I RATR (18] 4 ) £ 3 500G /)N ST SR A1 ek i) 42
KA LSBT RE(ES) o SABFREEE R —
o TER Al RNAG BRI fru BRI YR
HA 20% By 5 A AE 10 min PYSERSECAL, 5% B
10 min 1§ 80% i) K #x ¥ B 56 L A2 BL 2 7+ o &
(Zheng, 2016) , W] fru SEIR 1 5 R (5 It
A I, BAEE I — D R S eI E i ik
ha KWAS FRU E O FAEMEERMEA
(Zheng, 2016) , Jy it — L 5T FRU 35 H D g4
BET R, (H R fru B RTE R b B A 6] 59 DB
X H I RE AR R R AR, FZEE R A R TR
R SRAFINATEE . AR R R fru
FIR GG/ AT AT A BB AR OC, N s iz L
TEARREC R derb () D RE ANk (5 Bl 45 G /N S 44t 1
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LAl
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