AR DIF & S N RS R
ZE, Bk, R
MR d At b, T ARA RIR AR SR BARE SR =, M 510631)

R OP 7R AR R AT R T B ORBE AT, AU IR TR R ST R AR (S B AR, 6 R
MR AR 2 R T R DIAR S, ACSORER 7RI TR AR, SRR TR (L
RZMEmEER. Ba&Y L, T RAEW KNG AR G A B g sl i, X — iR
AFBRFHRER. R R DORERARRBE RGN 2 FEE . PAERTE FRD R ks 40 i 42 4
FHIERE, AR ARSER 3 W0 MicroRNA . 365 1 S s S AR EM A IF 1 R A IR . 970 il
WK, R ORGSR R SR, RO T R A Th R AL AR, e A AR S T AR ) B R
G REAR L AN FR L2 S S0 A T . AR R P IR B R M VLI AR 22 5, Sk T B ERAE AR SR 4%
LR R, BR TR, IS IR 3R R S N 2 AR R Z GERT O R A P A R . AR
e ETRIRDLEE A 2% AT A B R A B SRS, AT S MR R (38 BN ZEAF o AR, MicroRNA A1
e SR DRy AR S DR B 4% AN L i 32 R A2 PP I OG B AR €, T SR B £ 5 AV E A 5 B8 1 A A R A LA
PR Z M A TR R e PRI, ARSCE RN B OO0 T A A M R AR I g S it T At il A, JF 4
TR S AETT 18] o

KR RO TRA: REEHUE A EER: PR MicroRNA; fZEMMRE
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Research progress in the regulatory mechanism of insect oogenesis
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Abstract: Oogenesis serves as a critical component in the reproductive cycle of insects, ensuring
not only the perpetuation of species and the transmission of genetic information but also playing a

significant role in the adaptive evolution and the establishment of social structures within insect
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populations. This article outlines the regulatory mechanisms of oogenesis, encompassing
morphological transformations, functional implications, and a multitude of influencing factors.
Morphologically, oogenesis entails a continuous developmental process from primordial germ
cells to mature oocytes, which varies among different insect species. Influencing factors include
the diversity of hormonal regulatory mechanisms, the nuanced control of reproductive processes
by environmental and nutritional factors, and the roles of non-hormonal elements such as
MicroRNAs, transcription factors, immune signals, and microbial metabolism in oogenesis.
Endocrine hormones, particularly juvenile hormone and ecdysteroids, exert a central influence on
oogenesis by modulating key stages such as germline stem cell self-renewal, oocyte maturation,
and nutrient provision. The mechanisms of action of these hormones differ across species,
reflecting the diversity in insect reproductive regulation. Beyond hormonal control, environmental
and nutritional factors also impact oogenesis by affecting the endocrine or nervous systems.
External conditions like climate change and nutritional status can alter reproductive strategies in
insects, thereby influencing the adaptability and survival of populations. Additionally, MicroRNAs
and transcription factors play pivotal roles in the regulation of gene expression and cell fate
determination, while the interplay between immune signaling and microbial metabolism with
oogenesis is gaining research interest. Consequently, this article aims to provide a comprehensive
perspective for understanding the intricate regulatory network of insect oogenesis and points
toward potential directions for future research.

Key words: Insect Oogenesis; regulatory mechanisms; endocrine hormones; environmental

factors; MicroRNA; microbial metabolism

RIEITF R4 (Oogenesis) MIBFFLUGT 20 tH204], BEE T AW EMB L SR AR K
J&, USRI T SR RIS R AR e B R AR A SRR b, TR LA
R SRS 1) T o FHLEI RS AL 4% (Hegner, 1917; BRES, 2017) o BAG BRI
PRI E B (U1 B 58 Drosophila melanogaster) SR TR HITE A 5 ARG 72
TEHIR S AR G BER 515 Sl ) 48 (RMHESE, 20105 Roy eral, 2017) o XELRIY
NBABRE T e 2R, BT NS RGN A, FEBmfEm] SR
PR ARG 2 AT R TR AR

HAl, U7 R A RS B M BR F B CdE R 4 AR Sy 3RAT T H e ST AR5



W R4y FAHLFE (Chaverra-Rodriguez e al., 2018; Lietal., 2020) , [Mi¥EsE X U1K
ARERP RN — PR T RRS HAEKSERE 28 53 (Kambysellis ez al., 1980;
Wheeler, 1996; Lenaerts ez al., 2019) o [FR, B SHUAEYE KA BAE A EEH R
fO VA2 A BB AR L] (Otti, 20155 Jordan and Tomberlin, 2021) o X £8ATI i) 5 A A
IHES) T EEAERLZRIRN, 3B 51K 1 A T0F B HURMEE B R BT SR

YUF R AEERE, I R O BRI AN TR BB R B RO BGA)  ATHEAT SRS I IR ) A AR . X
— I AN S TR A 22 A KR RIA% 33 1R AR ) i, 300 B & N VR REAL L Ah 2 S5 AT AN A
BRI OSB3R (Heming, 2018; Church et al., 2021) o ZILFEES K 2 REVEN AR B A%
FH -~ RGBT P 23 0h 231 FH EL IR o B 2 e S A e R) 2 0O VR 4 0 TP 4 ) 1 4 ) i e S
ZIEY R B, ASCBTE RG2S HTA RN T R AR R IO FOE R, D oR kAR DG 4k
MRRIEHS %,
1 FERENESZEEL

UIF RA AR R — AN E R IR, WA B RE AR T RERE TR
Jer=YpAT N . AP IX e T, AT & 2 2050 3 T T 5O R G AT 1 ) i
(Bonhag, 1958; Engelmann, 2013; Hoffmann, 2018; Curyefal., 2019) . M T AR[FEFH
B A B0 1R AR KT AN AR, AR ST DA A A 2 R il — SO PR R4S
(B 1D« 85k, MIEREMRRIGAEAM (Primordial germ cells, PGCs) A4 2 ff 14 it
R #ARZH L (Somatic gonadal precursors, SGPs) (117725 573 Z4 T i 90 SE45 K . O 5L 55% i 3 ke
FRAGRIE X (Germarium) , 5 Y DX 5545 35 140 200 M0 4 e T 440 A 53 24 3 440 T 1 1 i 222 24 f
(Terminal filament cells, TFs) , 1R 5F X HAFEIEA0M (Cap cells, CpCs)  AFH 41/
(Germline Stem Cells, GSCs) - PI#i4Hfl (Inner Sheath Cells, ISCs) . #"i%4lf (Escort
cells, ECs) M FE4Hfl (Cystoblast, CYB) &) K EEAHMA . Hrb, QWHEAMIE T
AT AL AN FR 73 2, CLBEAN B P LG BT AN FR 7 BT L 16 AL AN R &
& (16-cell cyst) , EAMAMMILH | DMIMRL R E BRI R (Oocyte) , 53
Hh 15 NHAE R FRAM (Nurse cells, NCs) N UFRRAHIE (L E =Y. M5, X 16 4
i L B0 i 52 A5 P PR 40 B 6 T4 (Somatic stem cells, SSCs) T 5E /14 (K1 9E 1L 40
(Follicle cells, FCs) WHEILMINE (Egg chamber) , SIS 14 MR B2 G
L O 5 (0,28 1 B P BRI AR . 3 14 AN R A BT b SC LI 400 P 1 484 4 43 T IR R By B S A
Bk, OIEIENANR S TE K 4 FRASFEITEA ) JEHYH (Stretched. Centripetal . Posterior



1 Main body follicle cells) + i 5t4He (Border cell, BC) FItk4H (Polar cell, PC) . iX
JURR M AR FH F B h B0 AT S A . G RPIRAS . IRFLAREEM) « ORI AR M R A T 1 5 A= 40
PR, EATAARRIES IR DRt C 4 4HkiE (Bastock and St Johnston, 2008; Gilboa,
2015; RS, 2017) . B2, BREIITRAER - NERNMIIEH D CFE, &R0
FiAR L A5 45 1 A B A R O B 40 K T

Bl Germarium

HIETHRAE GSCs B4 CYB HFUARE NCs  GPE4REE Oocyte

%% TFs (18408 CpCs PUSMAARE ISCs IPIX4ARE ECs i T4HM SSCs IEim4ig FCs
K1 RIS R O SR A MR S
Fig. 1 Schematic diagram of the ovarian structure of Drosophila melanogaster
2 IFERERIEEEX
I AR I Th B TC B U0 00 R AR R T B A B 17 5 R A% TR I R SR 2 [ PRI
FEHARFER M, ARG TN U H—, AT S B MRS (Niche)
A EL B0 VR CR UEME P B R 05 3540 A R 5 B (¥ O R s L, LB ASK AR R 5 4 2
Fuf A 1 AR B RO I REAN I A 15 ANAHMAE ARG FR4N AR, AT FRIE T 51 RE4H
R =, OFRRAE A R RO A R AR, S SN A A, RIS £
UE 7 IBAE YR AL AR e s LY, O REA A SR 0 B B R 1 AR E IR TN R IR K B
Vsl I, GRSCSE RSN TR SO O TR AMEAIR I T ORBE (ZRESE, 2017) .
DRl G FRATT AT AR SRt B A I Th BB 3 S50 A9 BA R = AN EAT I 9T
2.1 HFE TR A ROEERI

225 R P X B Bl i X Bl B CpCs AR ISCs J# it Dpp/BMP /1 F 15 5 /& S 1



E-cadherin /™5 19 20 fi Rl B 782 A 42 o) A B8 T 40 A 1 3858 30T 1) DX S0BR Ay AE B T 40 fl AR A 5
(microenvironment or niche) (Xie and Spradling, 1998; Song ez al., 2002; Song e al., 2004).
—HAEBR, 2 GSC AR, — AN TARFRS CpC b 4ERE F B R, MR B 7
NIz B IE 4RI Ak CB. 24N SEE CARTT T IX R B T4 Rk A B R A 55X
iz AN E R JRE: 25—, TF Al CpC H11) Piwi M1 Yb RefE B E252M GSC H F 58 1 4
Fr, A Piwi A 0% S0 40 i (1) 7> 2433 R (Cox et al., 1998; King and Lin, 1999; Cox et al.,
2000; King et al., 2001) . Hil 12, iKW 745 H piRNA A1 PIWI & Aubergine (Aub)
G BT 0 0 A T T A0 B A . B AR GSC HARBERT AT TR IN, 76 Aub ThigE R
PG N 215 S GSC 1R #, S /r1b (Rojas-Rios etal., 2023) ; %, CpC fE
i 4 BMP (55, %15 5 e BLeil A T 40l 1 45 5 B2 AT 4% il 2 1 3 5B (Xie and
Spradling, 1998; Song et al., 2004) , {H BMP {55 & — MG S, AL 7EEHRMIA
BEf LA AN AR 8, 2 GSC I FARYH T 25 1205 5 120 100 B U TGV 445 19 S 1) g
(Wilcockson et al., 2017) ; 5=, CpC [N¥ &S GSC WHEM K, % CpC COFh HFHE M
GSC 1) CpC ERJ5, GSC Hi=REH, 15 TF #K (Wangetal., 2011) o FH4Hh—I
FHIT A ST B4 B CpC AT ISC Z544 B TR 5 (1 /N 2 S i AR T4 I 4R (Hsu et all,
2019) o XEGEHERI, WORBEAUEA GSC IS ], 5 4E e 140 A (R R 42 i
Tyt . $RLLE BMP {5 5@ B A piRNA 15 S@ M4, Notch {5 5@ H . JAK/STAT 15
SiEH. Wnt {5 5B Hedgehog (Hh) {55 @R M HGE 2 5 T A J8H T 40 i AR 85 2
B i E A (Forbes et al., 1996; Wang et al., 2008; Waghmare et al., 2018; Chen et al.,
2023) o i LA E R S HOAR B A RO AR T RS 2 TR CRBR M B R A B T4
.o
22 UREMMBNERSAE
AR B T 0 B E S  A AN 43 TR p EL SE G B, B TR T R 1 A R S — ARy R

#4L”  (Ring canals) FURFFRAN NS A4 5 U REAHARIZERE . R LIS 7E UP BEAH MO AN 10457 40 Fr)
JE U 53 SR 5o R P R I TR AR T AT 0 4 SR R 2 S A 4 8, AT PR T IX 4
P 18] A 3 o R FLIK A7 AR A AR G TR AN P AR 05 B RK M2 . A% MR . mRNAL B
& YT R A B O BEAR L o SRR 1 LR RS TN BRI A ARG L R BRI
ZLIN A SC B  lIDXF T A, AR AR SRR E T O B IR ARG, R OR T B R
YR AR YR (K35 41645 . Notch. JAK/STAT. i % & PKB/Akt {5 5@ B 54 R I &

5% 71%id % (rles et al., 20165 Das and Arur, 2017; Borensztejn et al., 2018; Kalous et



al., 2023) .

SRR O BR A0 P 50 2 R4 1) 5 B30 O R4 Ik B — 8 1 R AR N 2 JE A RE K
B, X BB RN E S 3 BT, FRRREERIE 14 BB . FR B0 R )E 2,
W I T ISR 6 255 7 M B Jiaetal., 2015) o fEIXERE o 5 2 O REY i 7 41
Jo HR R ST A TS SRS ST AR 1 R AR R 1 R A A SR HE B U A ) L I IR AT
(Bastock and St Johnston, 2008) . iX—it ik il # 7 & At 25 25 (Spindle assembly
checkpoint, SAC) 1 DNA #{5& EHLHI I H I (Sun and kim, 2012) . IXEAEF 5T
L[ R T SR I 4 P U6k 2 2 S 30 16 1) TE A 0 R 7 5 97 1 6 DR S o A e CE A R
SrEC R, AT PRER 7 5 AR B A A e 1
2.3 GREARARAY AR

5% 5 91 RF0 f  BR BE SR AR 1 (Vitellogenin, Vi) R i B 575 25 i 41 455 4 4 7] 45
UE G0 J5 AR TR K B R R . R O 7 B o R A 3 O BEAH X Vg ORI, JETTT A R ik
FOWHEARBERYR . Hik, WFMRAER SN 3B B G057 BT
(Previtellogenesis) « IR (Vitellogenesis) F15055/4% B A3 (Choriogenesis) -
TERMARY, Vg lENEEMINEE AR, MR EEERD &b, HRRE
Mk B A o BRRESH M 38 e B 3 5L 8 1 52 44 (Vitellogenin receptor, VgR) F1GH 35 & 152 44 (Yolk
protein receptor, YPR) /S EAEH 5N EFMEHBEATIIL. Ve ROVTEE A& 5185
XoF B BLAIIBOE R B AR A OR T BT A A B 08 E L
3 FWIIFEEMEXEER

MHI T B0 7 2 26 T A5 2 A A AN D R 7 S LT DU, O 7 R AR R R — AN s 2R
R, ZRIGNELNES E B AN R L E A, XL RS A R . RS TR
5 MicroRNA B st H 1 K e 55 5RAEmARR S (82) .
3.1 ADHEE

W43 # (Endocrine hormones) 248 HH A 43 WA MR B A 43V 48 45 JSC R 43 PO A 52470
JF, XL I MR A AR AL B H AR AR B R, T AR TS 5 B R
TRAM AW R BG4 & (Juvenile hormone, JH) . iz & (Ecdysone) -
$h 2238 % (Neurohormones ) - Ji & Z ¥ ik (Insulin-like peptides, ILPs ) I Ui £ ( Gonadotropic

Hormones) %% (Lenaerts et al., 2019; Maniére et al., 2009; Santos et al., 2019; Swevers,

2019) o Mo, JH AR R TR YR 20-F8 35 0 7 R (20-hydroxyecdysone, 20E) &



H ATE B H 0 7 R AERT T P A TIPSR . TH AT 20E e 00 7 R AL S /e
EAFMER T REHZARN . Kk E, JTHRAZLEZEREME S T2 LEKE M
FEAETRTTEER, 11 208 U2 HR 2 iR H AN 5 DL 4 X0 H ) 32 AR TE I R
(Roy etal., 2018; Santos etal., 2019) o HTHARFEALERKF, FIHIXST JH I 20E
(RIBIF 7 3 LA b T B3 AR v s ST R 4 U 3 S A 1 SRR I 5 5 B SR AE B AT TE SR
YRR R B B SR HEHEONAT NS E I AL . AR R, JTH BRI R 2 S B
Aedes aegypti~ TR EE Tribolium castaneum 1 KIE Locusta migratoria %5 & HUH @ 2 /4N
AR Vg BI-G BORBE BRI Vg (3, DAUR(E 3E R RE4H K & (Sheng et al., 2011;
Clifton and Noriega, 2012; Song et al., 2014) . XfF JH FI/EHRE S5 FUFIEN, #E 018
i 7 MEKRE93 4%, Bl JH 5324k Methoprene-tolerant (Met) 25 [ 45 & 32055 T e [ S,
BRI T U7 B 5L LS Kriippel [FIJEY) 1 (Kr-h1) 1T E93 % (Belles and Santos, 2014) .
EAEERZ, AP RO P A0 JH (5 S A2 5, & SBUEE TR
[f /> (Luo et al., 2020) , I JH 55 HAEIL 23 Fr s s AL M G -7 % AR 1 b s 399,
I T REATAE AR FI B SR 5 Wi 7~ 2B i ) % SR A B i 19 3 5 704k
[FIRE, 72 RNE ARG AR R0 2 B S R B 20E 25 1 1A Vg AHOCIA
T3 DR 0k AN B BFAH PR S WA K B (Roy et al., 2018) o fEHE4L Bt Helicoverpa armigera-
KZx Bombyx mori MR Spodoptera litura 5 B B 70 R B 20E i62 5 1 9p $L40 2340
JEE) EREANRI T, KW 20 A 00 7 A e B EEAE (Lin eral., 2023) . 14k, 20E
BIE I TE IR 3R AR RTIIRI R = TR i i R AR . B o, fESIHUR BT, 20E fE
1) SR ) SR R s s AR B A MR P 434, T PE ) U T U U2 (R a8 A 40 e ) 1
VA, FEAEAETA AR B BEE B dE Ry AR R AR, AN R R A AR B NS
AR E BT (Belles and Piulachs, 2015) o TiAH %1 AR HLHI7E Swevers 25 AT
WIE MR P BT AL (Swevers, 2019; Rumbo et al., 2023) . [K JH Fl 20E #in] fE7E
IPF R A M REA I R v R AR AR, AR [F) B SRR 0 B S AN, S SR AT P e R
g IR ki (5 5 A 2RI R R ONTFE, 2B IR SR 72
WA — L BRI HOERR, KIEM HL Colaphellus bowringi Baly ™A BN B 45 5 7] LA
XA A A3 AT S A R AE S5, DAYR S T B RRAE, L O SR AR U AR R n A%
(Guo et al., 2021) o JoRUA i, TEXT K A SRR AL I (A TE 2 B, iod B2 B AR I3
R R 5 WAL R B (Qiuetal, 2023) o IXLEFRIE A FARE A PN 505
T e WA R AR FEIAEAE 5 1 AR 7 AL, AH ISR I TC R N 7 AR B B 4%



RN, FERY KT AR - A B S8 TR A F IR
32 HEMERER

IR R B KA HUR O S AT DU I A 2 WAE T TS O R AR R, IR AR
A T PR AR5 R 0 B U T R AR MR 23R AT AN B SRUKIE AT AR bkt B SRR B A A
NI — i 2K S, 1L R H MR T IR E A E I S E A KR B TR
IR, B, AR A S T AT R B AU R AR R AR . BT AR, —
FHE ¥AT i i R = DR b | BRSROR 08 S SR AEIR , 5y — D7 T KAT D S RE e
REAN AR K A= BP0 3 BT (Highnam and Haskell, 1964; Rankin ef al., 1986; Kim and You,
2022) o fEX R, MBS EFRHE R R BOYEE MM . 7R R RN,
B EFEA KN F (Insulin-like peptides, ILPs) 2 535 E =ML, BSRELEKNA
TR SRR IS TR U R . 0 A B ST, R IR 1) O S ST, AT R BT 1
R, HRAFKAERAL, 2FBHE MR R KE (Drummond-Barbosa and
Spradling, 2001; Sim and Denlinger, 2013) . [FIN, 7E#S4r THRONIARG IR (i
WO, R R K R S AN R A S AR B AR oG, B B & AR E RE 0T T
REEHREREFRRS (Okadaetal., 2010) . fEEHTIHE T KDL, HAEAE Diaphorina
citri BUEANTE] CHTHRIE )[R A AR I e 5 A A= R IR -3 B M P O 5K B AN,
BEMTEZMAF=50 (Wang et al., 2023) o Uk, EFREEFL. B IR KE TSI R RGP
TRAERHA RZWIER . 98, B8 RFEA R T IHARAE PR H LA R R 5 75 40 T
ME—IR1E, B TExT 2 G SR R AR 1) miR-1000 3 R IR TR B, 1T BR 12 [R] R 6% 5 ) e
PR AR, WIS RE (Rahman eral., 2020) , FWEHEE S S
THI S 5 77 109 43 FiC 52 30 1 8 R R A A R A AL (R R R 42 o T 7E SRATT S B A = AR v o,
FAAEANCIR A TR A PRI E O, Ui WIIR A B A RE R 2 B S5 . (Rt
PRI IR 3 AN IR AT L O B B O 7 R AR AN BT AR AL T AME 564, TR RIX LAMER R 5 N
TE 53§ 1) (1 DSR4 5 s BRSO
3.3 MicroRNA 5% R EF

MicroRNA(miRNA) & — N A4 1 K JE ) 20~24 MEZETR /N RNA 731, 5 mRNA
() 37 - AR B X B b e 1 BAb S &, AR 3 R KPR IR 1A (Forman et al., 2008:
Rigoutsos, 2009; Ghildiyal et al., 2010) , Wik 702 —2REET5 5 DNA K E X 45 &
A, EREFFEREPEEEEN. Bk, 72X B Ap 7&K AR ) MicroRNA B
BT I TR . BFFURIL, 3R R APHSCH miR-275 Al miR-305 52 B0 5 2 5



HON TR BEASE4A, miR-277 F1 miR-309 (A th e FL U0k & 7 O B AR BRI, T
FHF R miR-1890 tH REIE i ¥ ) 22 2 R B 1 JHA1S 520a 5P 5L 1) &% & (Bryant ef al., 2010;
Lucas et al., 2015; Zhang et al., 2016; Ling et al., 2017) o fERFE4 B b BT 78 0 % B miR-2002b
O At PR T R 2B ) (Ramu e al., 2018) o 1%} T MicroRNA £ 5 B HLBI T Rk £
A EARHLHI B FE A AL, 16 ) miR-278 W] DLRE ] L 4T A TH N2 R AN T 32 3 Vg P g O
T 215 BEL W 5 R0 B B A AN B SR K (Song et al., 2018) o 53 4h— T EL B (U HF T ARG R I,
% Der-1 (—Ff miRNA B0 HEG) o SR O 5 rb 10 A4 78 4 i e VA 4 s e ok, R W)
MicroRNA 7EA 540 i 4 5 h i HZAE ] (Jin and Xie, 2007) .

i AR DS R T IARE R %, 0 1 SCHR 3 (¥ TH 552 f& Methoprene-tolerant (Met) £
F12 51 MEKRE93 AT &EH, Kr-hl Fl E93 Sl E N N 7 R IEEH . 745
F AP £ 5 20E 15 5 3R 12808 R 74 BrC-Z2. BFTZ-F1. E74B Ml E75A (3R, i
Jo XN PR AR A Vg B R FE DR (e S R AR T, TR BE B 7 & 4 (Ros et al.
2018) o [FARHEAFER RS, KRR T AMUNS SH S, FRN25 77 R AR
HE DR R e SR ), 2 0 R SCRENRAE T R S Rl F 5 MiicroRNA AR ELAE FI7E B
B R AP E AN, XL L4 (Lenaerts ef al., 2019; Santos et al., 2019;
Swevers, 2019; Songand Zhou, 2020; Wuetal., 2021) .

34 GREESMNEMREHESR

AR, S 55 AR AR T B S g0 R AR R SE R oy TR S . EId 25,
G2 LA LR HRAE 3 J57 AR 2 AE L i NAR R T RE BT 30, (R 038 I S e WO IR R
B ORI B A L e R AR, DAIR S SRR S B TN, SX P e BN RR 2 35
Wi BFFUEIR, RWRTEZ B ERG S, 2@ Toll A IMD AR BEOE Gl RN, X422 S8
YRR B M AEIR 8] (Schwenke et al., 2016) o JEEYEJF HUFIF /2 U0 R B 252 55
W, BRFPE s (Hurd, 2003) o fE3EG4F Acyrthosiphon pisum [RE 5B R, HItA
B Regiella insecticola fEWE3R =N & (Tsuchida er al., 2011) . XUEHFREY, %EES
5 R IR R A Z (EAFTE B A AR ELAE o2 E25 (0 T e o S A [ AL i1 5 1
B HUA A T RGBS o BRI, S 5 00 007 % 2B O EL AR B miy vl i DR 8 R 28, kg
HA RS AT AR T T %5 5% (Nunes e al., 2021) .

IR AR P B8 LA 22 oy s B SRR B R A o IR SR T e BRI, o A
IR B2 I A T 2R 11 S 6 I B SR 7 T 52 40 B R I 5 43 HR I SO/ N R B P i
BRI (Schwenke et al., 2016) o IXEEFZN AT A A HE, ] Qnidid 520 B o i d 4k



fERRDL S & FRAR DL B o 12 28 GEoK ] 552 0 O 3 (R R B Al e WF 8RB, TR/R RS 1
Wolbachia ReWSIBIL 2 B E A BT R GORNEHE B S IR %, AR SDRMENE A SHa8 B e
TREFHE (Werren et al., 2008) . FAMEFLAHATERRF, SAEMERAA/EX 16 £
B T B A AT, X B R P RRMATEMII R (Douglas, 2009) . iXit
TIF T B R 1) B R S i 88 N2 2 T Rl 26 ) N AR R B e S A P B 9 11 4 DR 77 A
(RIHLA, (E AT T (R 7K B A 3R 5 905 A R AR DR o i SRR LA £ A YIAR L AL P A
FEREAC Y TR SE I, AN B R AR b 2 o AN R I U E R, B A A AN R X AT g
R RAFAISE SO0 R, DAL, WAV 0 AT R A AN A ) 55 B AR B R AR AR AT S L 1Y
FENT, BRSO % ST TT IR 7 T -

$E$%m%ﬁ ORI SR el
GSCs maintenanc Reduction or advancement P
of oviposition ’ b
by 14 R NS ES
Endocrine hormones Environmen tal factors
(JH 20E) (Climate Nutrition)
{EHIPEHERE SRIRFREFIME %
\ Promotion of oocyte Impact on egg quality J ~—
development and quantity
b PHERTR, TR
m Incomplete egg - Fl;od e dgg [uiw”t]:e , !X(/(({;
development Shence RIS ion
MicroRNA/TF Immune/microbial
. metabolism
mal (miR-275 Der-1) (Wolbachia Regiella
> AT TR Inhibition insecticola) T %w<
Disappearance of GSCs Increase in egg production ;// N

B2 SemOR TR AR S R E A 2 s

Fig. 2 Partial display of factors related to the oogenesis

4 BE5ITR

AILFR T BRI R AR RN, @IERAERA. TR LSRR 2 R
BRIE . 90T R ARG SARWAEAN ) B o T 22 53, AFE 5 1 SO 5 4 A B 40 80 Bl 24
BRI — RAVE AR O R AR R A 5 R E L, BAMARIUE T FhEE I I8 21 5 ]
ks, &P N B A& N A B AT SE R RO . il iR, JCHGE TH T 20E, £
YRR A AT A0 A e, AT S A B T M T O BRI A B TR
YR (4 S 7 T RAF AR F - B TH ORI 20E 7EARN[A] B s (4 LR BT 2 71, R Ry
W BESE I AN 7] (0 3 U AL A R I R S (A B 7 SR HLIXORh 2 R T R 5 B L O R4
MR B IR AEE SARERE N A . TR BRI R EE R M2, A4 TH 1 20E 7E A 1Y
A 73 WA ER TE R O R A RO A P O AN R B — BB AR I, e AT VA DUAH LV R A



A T 2R DR B T O R AR A R R EAT o F TR BAAE IR S fHiserh, 20E W) LAE
WG SCHE 1Y TH A BB HE TSN B 7 R AE IR SR H (Ahmed e al., 2020) o 7EZ # )
FAWEN, 1EN TH 8% 71 Kriippel homolog 1 (Kr-h1) 7] L# 20E 15 Sl i b
(5 3% K F BnKRP '3 R1E (Zhuetal., 2021) o TERBCHII— R PR BRERO TR
Ao BEAEH SRR T AT T 2 7R (Leyria, 2024) o S Z N7 IAIER Z (B IAH
B AR SLE S LA PR I TR AR A R, B AN R SR AL A P S AR T R B, JE L
Z kKR (Neuropeptides) AR ILHE— D ¥ REAIGIN 1 N 73 WA XS OF -1 K A 1 A ) 4%
W2 o [RINS PREEAIE SRR ZR, Aot S IANE FRR 00, talad N 70 A5 5 B 2245 5 00 BT
FEFEAERE I, HAE A ARSI A S SR MR, TSRS IR 200 B d
A R 45 AL K il A T R R A B A5 R ) 5 A KT U B RS R G — 3. Ak,
MicroRNA FH 55 PR -7 i 72 ik R 3 1k A4 ffd iy i ok s rhole s B, X 48701 I I 1 M
wAarREAEE A, WREANEM MMM . EIHE MicroRNA. #%H 1. WM.
RBEE 9705555 22 M K (R LA X 007 % 26 SRR AR A 4 o AN 4> CL 4 Rl AR IE R 1
/N2 Bactrocera dorsalis ) MicroRNA . 5K F1 JH (55 Z [ )56 &, RISZ JH 454
f] miR-309a ] LL&E & 4 5% K 7 Pannier (GATA ¥ %K 7 A/pnr) , PG UIEEEE A 2 MIGP#E
EAZRKRE, WIS R E (Zhang er al., 2022) o AT AT AR o i &
PR S AR 2 )7 VKA R IX AR 45 [ A 50, R R e AT R 8 5 R
BG5S R AR R 7 R AR R AR H 2852 200G, e I AR B R Ak A
FEUR 3 C SRS AR B 2R GO SR T SR, SRS T R B B ST 2 I AR BT E L. TR
FEIX AT ) 73T U, A B T FAT B A B i) A= A Ak AL S, 7 B8 Dy 0 428 il F1
AW ORISR AL AL AR, [F BR R SRR Ay an T d AR AR S 1 AR AR, A BT
TR L FHAR R T MR SAEMIEE  RERMNC AT R 7 KRR AE LS
(RIAHDRHIF T, AELE B0 R0RF T30 S AR 3 e By 42 5 sOROR Y B AR 7= (R R T B IB A B
R TESE B oK, BATTRLZ R 2 R SRl A 77 30, A B AL T BRI BT B DA BHT %
AN LR RETB, 3 s e Egi— (CEAMIE—E RO — B MR —op L0 21— E 0
HHMD S —JE gk, 15 CA T FUEnl b, T8 AR R — 2 B LA SR R R 22,
FAESEBRA P AL IE TP SR BN 2, DA IA B 12 SRR 78 M A JE 1) H Y
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