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Method for constructing axenic strain of Bactrocera dorsalis
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Abstract [Aim] To establish a standardized method for cultivating germ-free strains of Bactrocera dorsalis, providing
robust technical support for investigating the interactions between gut microbiota and host. [Methods] The operational
procedure comprised four key steps: Environmental control, material sterilization, embryo surface sterilization, and axenic
cultivation. The effectiveness of the axenic rearing was comprehensively evaluated using plate culture combined with PCR
amplification and electrophoretic detection of bacterial 16S rDNA and fungal ITS1 regions. [Results] Following the above
procedure, surface-sterilized embryos consistently developed to the pupal stage. Both plate culture and molecular detection
(PCR amplification and electrophoresis of 16S rDNA and ITS1 regions) yielded consistent results, indicating no detectable
exogenous microbial contamination inside or outside the obtained larvae. [Conclusion] By optimizing operational
procedures and environmental controls, this study established a stable and reproducible system for cultivating axenic strain of
B. dorsalis, providing a standardized experimental model for functional studies on gut symbionts and other aspects.
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K, BARGENTEERENEAEMEY, F
AR . HE . RS . REEM EAE,
Iiz2 518 EREFRRIL . RERACH . . B
FEANPL M A PRI R (Jang and Kikuchi,
2020; Schretter, 2020; Wang et al., 2020), —
D71, Wi wl DL A W A S S SR A
XIRE RN EREE s 53—, AR G
W EW A K R MR R AL T T
PRI~ o 3 L B R R ) G FR A W] 9 T A TR
R A Y2258 P ( Rajagopal, 2009; Jang and
Kikuchi, 2020 ),

E R SREMN EAEXRRIE, —H2R R

SRS TS — o P TE = 5 i E Y
Z AN 56 R S B AERL], AUH B I A8
A PIEA Y R0 i, W] R BB AP
B ARG o il an, M AR L Anopheles
stephens YPHL N 53 B 15 2 i AT B AL RE RORL BT b
T ICH Serratia marcescens, 2T AL )G HE
TE 2Tz W7 38 PR 1 0 ol B R I TR AL, AT
L FYIWER ERE (Wang et al., 2017 ),
R, AN AR Anopheles gambiae B
Hh o3 B ARG b B TR, T gk o W AT s R
TR RS G TFH B A E , #Ema s AL 7%
(Bahia et al., 2014 ), AP RTHIRTSE LI,
TN A T PP v AR IR Klebsiella
oxytoca, W ik 31T BEAS T b LA A T 5
71, AETREAFH A SIT (Sterile insect
technique ) A3 RUBHIA MG P AL T H B ( Cai
etal., 2018 ),

Hl, B miEd A moaenptss 2k
PrERMME, DakE TR s R 0 H Y. SR,
AFHTA R PURTE & 5, SCIHT TR Sk T2
fifie ( Akami et al., 2019; Baietal., 2019 ), 7£
FlEPER T, AR A A RERR AR,
T 7o A U T - 38 i 2 bR D) RE RS L SfE
P AR ALNY,, FEEEEWMIRE . SRS R

( Kalghatgi et al., 2013; Hughes et al., 2014;
Chabanol et al., 2020), 5k, #5E HR7iHE A
AFAEN YA R, XEAR KRR 52 7%
T i M S a5 BT EEPE (Coon et al.,
2016 ), M FHrARAPRICIE RbiA R BT

EAARK LKA e, ZriEfEsL
B 1 FH H B2 e 5 A Rt 45 32 B BE (Ridley
etal., 2013; Zarrinpar et al., 2018 ; Chabanol et al.,
2020 ), MZPUERRARK S . ik T 5K EF
FEA, WIGIN TSI A SMERE . BT, BRARIE
W8 Drosophila melanogaster, %X Aedes
aegypti M ERIKH Hermetia illucens 5 /DA Ff
Ah, REFE BB Z e T RN TE MR, X
JEE 2T B - W B AIL R TR AT
( Smith et al., 2007; Koyle et al., 2016; Correa
etal., 2018 ),

W& /INSEW Bactrocera dorsalis I8 T XH H
Diptera SZ1 ] Tephritidae SE5ZM8 & Bactrocera,
S — P E BN R b L HAF R
Z, AfaE 40 REHEY R 350 2 RN ER

( Schutze et al., 2015 ); PEAFEPFFERM, /N
Wi 7 38 N AEAE SR Z2 I E D E TS (Guo et al.,
2022; Xie et al., 2023), #RT, ZBRFIH G
FWHEB AR Z | X R E A A YD)
REZE A W AR, RAFE IS TR A TR
WERR, DIHESA SRR AT

1 #MREREZE

L1l RiE

AU /)N S e Y A v Al R A 3 T 5 el
R, AR E D2t E B 30 1R LE,
AR ICE N TR 225k 80 g, HENE 40 g5 £k
¥ 40 g; BERE 15 g5 RHR4H 0.5 g5 7K: 200 mL,
FRALEART 1-2 d FR 2R IE R 70%88 A b ik f5 1k
W, E BIWOKORRRE R . SPIL S R A 575

(40 cmx40 cmx40 cm ) N, MEEER - BERE=
301 NTADR, DLE KB RE LS K I
T35 26 AR 271 ) °C , AHXHBEE 70% + 10%,
JCHEJE 120 ¢ 14D,

1.2 FENHEFEA

1.2.1 U2 S TIESG(HME IR A RA
Al), @HSEERKESR (B (E1) UEE
BRONTE] ), JeHRE R4 (BN RS B A TR
TAEA ] ), PCR AL ( 3E[E Bio-Rad fHRAEYIHL
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ARAH, B AL —A R A BRA ),
HEME RAS AN ( Z£ [ Bio-Rad AR A AR H] ),
4 H SRE S PG A4S (S Sl & A B
NIEIDB

122 ## R (Biosharp, BC021),
WEOIAR (— R PEAU, AERRT-OURE B A LI, 15
UNEF N E A, Dol NSk ), b E
(K 38 cmx26 cmx21 cm 44N & o i 1 al
GV T 3 K ORI, P o 1 I U
THAER ). B ERTRHBEIN, LR
FUREM IR ALHG : Bebf . BRI, R . QBRI
TCHEK, WREE . BRWAT . 1EM ., 2. bR
AR, YRR .

1.2.3 iK# 2xTaq PCR Master Mix ( i 3%
AYRHEERR AR, BEEEH (JEE OXOID 2
"], BEIRKE (PYPES Biowest 2 H] ), 1RALZ5E
([ Sigma-Aldrich 23] ), HFridi/R KIHFERK
C LR R P BHE A BRA T ), 75% I8 31
K CRDOSHEAFT AR AR ), Hof (EZE
AL 2R A BRZA ] ), Triton-X 100 ( [ 254141
R A BR AR ), EZN.A" Soil DNA Kit
( 25 Omega Bio-Tek AF] )

1.3 ZEMRAMERE

e /NS B TG T it 2R 40 S A A A D
USRS
1.3.1 IMEES a) HBEHEEE: HPERAT
YEW T 2 TAEAEER, 20 min J5 A 84 TH
FEW TAEWAL TR 20 min; b) [T FHHE
IRK AR TAE S &1, 20 min J5 FH
F 75% PR, SR )5 TF 58 HMT 30 ming B5 546
THE B GRS TAEGRE; o) KYIH
B BT R KT AR WO 2 S50 R E Y b
THEE 30min LA I d) #RAEANG: FFESCER,
(L — Pk = AR O R R LI T
132 #RIRE R Bt BRI, &
fal . DRI BRI G ENER T, KIS
JE TR E K (121°C, 20 min); ZJnkE
BEBE TAES, R EIMT KA 30 min, 4R
N TARPEFFIAS B TR 1) S5 B b b i SR FH A -60 4

WK B, SOM A TR R e o TF R, AR e
AL B 4L, I KGR TAES NIRAS
(AZ: &k, FORUEN; B4 FEbE. BEEHR
FITCEEIK Do

1.3.3 BRBREEE  a) MEIEINAREA T OB Y
FREE P75 30 min, FHJC PR 7K ik deohl B P BE
BN, 200 H &M uEIEE, BJSHER 2sT
YEG PTG EARAE ;s b)) K B I%E [ 8 IR 1 %
A T5%BAE B, R ITHEE 3-5 min; ¢)
FKTPYEY 1 min, RIEHBES 2%IK AR
(AREEE) IR H 60-80s, DIBEEINE;
d) TCRKVER 1 min, R BRI & 75%I0KE 1)
B IERE 3-5 ming e ) MKIKAE S00mL, 1L JG
HAKPYES 1 min; £) J 100 mL 0.02%
Triton-X100 {HYE, RIEE THFME; ¢) HE
LRI 2R R, w5 BRI, E R
oW, A,

134 ZTHEHHEF HLEEFERBZL
MIGFRAR ST, AT, JF LR A S

1.4 KBF*

1.4.1 LB 71 PDA FHZRHRN HL 5 L LHE
AR IR 3 4T 1.5 mL &.08H,
A1 ml TTREKFHER, O8RS {GE R
PErREITEE , WPEAR AN . 70 hz/s, 60s; HU
10 f5H B OIS 5130 100 uL Y55) 3 A 146 AR
R, BARGFRA PR 24-48 h (LB Kigidt,
37 °C; PDA #5585, 25°C ),
1.4.2 DNA i2E{. PCR ¥ 0L R B vk A i
TE VBT i 791 G T AR R s 3 40 U
EHL, KM E.ZN.A.® Soil DNA Kit #& Ui
M . 4HH R 16S rDNA il 51 % 27F
( 5-AGAGTTTGATCCTGGCTCAG-3') Hl 1492R
(5-GGTTACCTTGTTACGACTT-3") i#f7 PCR
i EUE SR 18S rDNA Ay 514 1TS1(5'-
TCCGTAGGTGAACCTGCGC-3") Hi ITS4 ( 5'-
TCCTCCGCTTATTGATATGC-3 )47 PCR "1,
VIAG /NS0 B -actin ZEIVEN NS ( B-actin-F:
5"“TCGATCATGAAGTGCGATGT-3', B-actin-R:
5'-ATCAGCAATACCGGGGTACA-3' ). 5|¥h 4
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Wram B G . PCR WK R: 2 x Taq Mix
12.5 uL, 10 pmol/L Forward 54 1 uL, 10 pmol/L
Reverse 5|#) 1 uL, 54 DNA 3 pL, Nuclease-free
water 7.5 uL. § 38 FEF 2 I Correa 55 (2018 ),
95 °CHiZAFPE 5 min; 95 °CAEME 30 s, 52 °CiBk
45s (16S rDNA ) 5% 1 min ( 18S rDNA ), 72 °C
FEMF 1 min, 3t 32 NMER; RIGTE 72 CRIE
fi 10 min, £ 4 °CHMF MR, LS uL PCR ™
IEA T B AR AR P AR

2 HER54H
TR A 5 5 T4 T2 Wi R o

— 2

B 1 #5/NSERE Bactrocera dorsalis %) R FEREZS LB F£41F0 PDA FREHER

B ITS 4B 16S rDNA P3P 33: , S dn
TR AV T A 75 e U B UE . AnfEl 1
(A-D) /R, 1E LB Ml PDA 3530 |, 1%
B iR 37 41 MU g S R AR U A iR AT L AR TR
YIRS , 10 TG & 2 HUBEAS (1 37 A Hp oA H B R IR ]
WLHBATE o ZEE R R, AR T 2 1Y)
oy HORRRE AR N SRS Y Tl R SR A 9
HE— LRI U IE A 4L DNA, DIHK
BT NS B -actin . A 16S rDNA
KECE TS 751, BUS pL 338 7= it A7 B h
BERS LUK AT o S5 2 Bis, ARG RFRA
H1, 16S rDNA 5 ITS 934 434 nl DL i ) H

Fig.1 Microbial culture of Bactrocera dorsalis larval gut homogenates on LB and PDA plates

A, TSR RS LB AR IR A SR B, LG A IR 4 AT LB SRR A 4
C. LW iAFE 4 R 510 PDA HEHUR A EE R D. ARGt 4 A1 9K 1 PDA SEARIR A 45
A. LB plate plating of axenically-reared larval homogenate; B. LB plate plating of conventionally-reared
larval homogenate; C. PDA plate plating of axenically-reared larval homogenate;
D. PDA plate plating of conventionally-reared larval homogenate.

TR R4
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2 #%/NKUE Bactrocera dorsalis %) B BB R 41 3 F 46 ) 8 S PRk B
Fig. 2 Electrophoresis analysis of PCR products amplifying bacterial 16S rDNA and fungal
ITS regions from Bactrocera dorsalis larval gut samples
M: DNA JrFRbRifE; 1TS: EE PSR F 5
16S tDNA: [ 16S rRNA K[ 1 BL; p-actin: #G/NEHNSEER
M: DNA marker; ITS: Fungal internal transcribed spacer region;
16S rDNA: Bacterial 16S ribosomal RNA gene fragment; f-actin: Housekeeping gene of B. dorsalis.
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A1, R4 HU T WA = 40 S H R
HEVE s MIEC SR, LIRS 1425
RESIANE, RIARATR 7250 Besh, PIgL
FEAS R B AR /NS N 2 2R N B-actin,
VLW DNA $RECS YR R A, 25k, PR
A 503 F RN 25 R — 2, RMIA SR Bird Sr 19 6
BRI 40 HL it 2R 32 B TR A SN AR TS G T
RSO B I RERT ST 2K

3 he

KILR, BB SMAY BAE—H LR &
B 2 U A S B o REAE 38 8 R AR
FAC IR DI RS T B sl TR Y R M, HIZ
JrEXELORE I A ARIR A, BT Re T 4rs £ 1E
HAE, R ZY T IR i AR A S
15 ERRERVBIRARER . BT, (U5
B, R A, aegypti ( Correa et al.,
2018 ). HHEIRME D. melanogaster ( Shin et al.,
2011; Koyle et al., 2016 ), 2K il: H. illucens ( Li
etal., 2023 ) “FRIE MM ETCH AR . TR
] RRA S RS EEOEZS X b I NE P (ST SIS
MAERGEYAREMWER, Mo AREZES T
U 2 T J00 P 25 B — AT, X 3 AR S 5 R 5 42
I8 R MA ., Mt , A5 HE
SESEEN L PORLK T L VIG5 TR A D B 3 R Y
AN KEEIATT , ES7 TG/ C B IC B i R PR AL
HEWR.

TAEYITE BRI b AP AE , I T 8
BN TR b R B 2P . L, @It
HERF—> o BEV R E IR, SRR A SO
AR SESEFTHE o ASHF S AR A W) 15 550 A B4 L
RS AR TS, R E R T IH R R LA
AR CRBBEE, 2017; BIIALE, 2019 ),
un 84 THEW AT ARCR KIGIBEEUR R . fLifkPEek
T A A 210, 335 P T PR DX ] s B3 F e 3
THEE o (PR 4 AT B ol s fe 42 il
H ARG S AR o Bt R KEA T R WEAE
FHS RAFITEUERCR , JUHO 5 =% BHPE 1 S 1A
ARKFOR R, AT THAES mESETHE.
T5% K BE 257 A P A0 R, A B A PN AR T

S, AT S BT R0 R T T B o

PRI BRAER ST AL, Fo g . JCAMNETE Y
P T ARDRL, 2 R i85 5 JC B 4h HLU o) — DG
AT, BRI, DAERFGE 5D PE AR A e R JE Ak
AR BR Y EARART o ST AN R AR EUREZE AR P 5
AR 2E S, T RS 2Z A N A K R Tk DA
PR i, & JE R B N TRl 28 i
JEKE G o &AL, SRR G A g ik
ANFI -y i RS o T AR R 1 1)
R R I R R 2 T T R A e N, B
BRI  [FI IR S MR 2 A 2R A i
PR ICER, M HMIER K H . KM%
BEREA R, WEOGEH TR RS A
ZF, EBKEC ) 2T ET S i
e SR, AR 2R KA W ) TR B R A i DR e
JEA R Blan, e B HION T RL K B
KA -60 R RBALEE AT ZEMR I BRAME AL )
(4 R, R PR B DR T s 9 B AL e 1 5 B R4
B ((EEHS, 2008 ),

EHT, ARG 08 B 3 2R A 700 b 38 D 2 o
SMZBRFE, A DL T B R AT R OK
(Romoli et al., 2021; Lietal., 2023 ). Ml
Al EF% B AR E Y, SR I ST IR A e L
Fr B OR IR Ik BB A & ( Storelli et al.,
2011; Ridley et al., 2013), Hrp, EE55)HRE
53 A B (0] 52 Wi 58 T 85 2R B R I A7 118 X
2, T5 7R K -5 4R IR G 16 1 22 ) B
iy BeAh, BRI TERIIRIRESFNESS , et
Jof o5 FH 2 R E i 8 L R A8 /N A, AL
W3 o P TG PRI ) % 2 5 A 1 AF G S AR
A, BT AR R B AR, DU R4 HOE R
KA MAETT R, kA S B KR R

e =
H I+ Mo

SRR BT ST TR i R AR, T R U
A8 NS A TR R . & B O AT
MR A B SR, DRI ] 55 32500 E P 075 e 1 00 5
FEXEAN ARG SR04 Y, S B B0 38 R AR S
DNA, @iy #E B ITS JF5 4N 16S rDNA
FEHEAT UK P30T, 20 IR B AEE T
W54 (Koyle et al., 2016; Correa et al.,



3 R TREE: R/ NSEBRTT TR i R IR B - 807 -

2018 ), 45A LRWIATEL, W RGN R K
P75 5 B AN 9, DN DA TG B i 3R ST
(TS o IR AN, A SO i TG B TR TG 1l 25 AR
oAy [ H R G 200 i 2R ) g ST AR AL T i A Ak B
fith, HA—rH RN
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