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# E [B#M] Transformer 2 (Tra2) FEFE LA R RN JECHIER, 5 Tra WHRITEEE TF
Dsx FERMATHRE BT E:, RS 2. AR B AL E B RRIE Calliptamus italicus 1) Tra2
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2B TEHET Tra2 WOITFRLRIEEHE ( Open reading frame, ORF) J¥5I B, FHiAT45H M . £ &E/FH) L
XF LA R AR 43875 SR A qRT-PCR B AN S AFIREOIH | AR & & 8 Rl JORS SRR Tra2 K35
[ BR ] BAAE Tra2 S ORF JFHIH 672 bp, il 223 NEIERR , Tra2 Fifi i 8 11247 RRM-TRA
SR AR Linker X, RAEIUCRFTM, BAFIE Tra2 iBMEN S8EH ERE X R IR, Tra2
HERERFIEAN R EF A RE, FEINEE SR, B 1 SHEWREER; 2580 Tra2
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| solation and expression of the Calliptamusitalicus Transformer 2 gene

ZHANG Wei-Xuan' JIANG Si-Han HU Hong-Xia ZHAO Na JIRong YE Xiao-Fang
(College of Life Science, Xinjiang Normal University, International Center for the Collaborative Management of Cross-border Pest in
Central Asia, Xinjiang Key Laboratory of Special Species Conservation and Regulatory Biology, Key Laboratory of Special
Environment Biodiversity Application and Regulation in Xinjiang, Urumqi 830054, China)

Abstract [Aim] To identify structural characteristics of the Transformer 2 (Tra2) gene, a key gene involved in sex determination
in many insects, and quantify its expression in different developmental stages of Calliptamus italicus. [Methods] Based on
the transcriptome database of C. italicus eggs and a comparison of homologous genes in other species, the open reading frame
(ORF) sequence fragment of 7ra2 was cloned. The predicted structure, multiple sequence alignment and a phylogenetic tree of
the cloned sequence were obtained using bioinformatic software. qRT-PCR was used to detect Tra2 expression in eggs,
nymphs, and in the testes and ovaries of adult C. italicus. [Results] The ORF sequence of the 7ra2 gene contains 672 bp and
encodes 223 amino acids. The protein encoded by 7ra2 has an RRM-TRA domain and a unique linker region. A phylogenetic
tree indicates that the protein encoded by 7ra2 in C. italicus is most closely related to homologous lepidopteran proteins. Tra2
was expressed in different developmental stages of C. ifalicus but expression was the highest during stage I and VIl of egg
development. Tra2 expression was significantly higher in females than in males in both nymphs and adults (P<0.05).
[Conclusion] Tra2 in C. italicus is closely related to homologous genes in other lepidopteran species. Expression in females
is significantly higher than in males, suggesting that this gene has greater influence on the development of female than male
sexual organs. These results lay a foundation for further elucidating the role of 7ra2 in sex determination in C. italicus.
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PRI R A S S e B AR B 7 ) OB 2R
BT R M 2 . ) Hai v
SR, SRR SR P IE T 5 2% 2R B PR ke
FERLH, FEAEVIGE S Do B R
CZRMBN, 2021; BRE, 2023), £
FE BP0 D AL B LI R (S S i s
9 Transformer ( Tra ). Transformer 2 ( Tra2) 5
Doublesex ( Dsx ) %5 T UE3E R AEA Ry Fha] 475 2
BHERSFE (R, 2016 ). Tra2 wiSHIE S
SR % F XK % ( Serine/Arginine-rich protein
family ), ZFERENE X H (3L SM 717 12E ¢
PESTHIF R BT M, ARy B
RNA 254637 ( RNA recognition motif, RRM )
FP M B AR K 2 R/ 22 Z TR 45 #9 3 ( Arginine/
Serine rich domain, RS), HH1, RS g5y ] {¢
HERAF-EABEAE (X, 2021; XIHEESE,
2023). Tra2 B35 Tra B @RI 5245
GBI TralTra2 BE1K, 5 Tra DR RIEAER]

( Gempe and Beye, 2011), HAJEH Tra2 5
TXCGHE | B H A H 2 R
FE, TEME, HERPE A SRR, EEER R
¥ (Salvemini ef al., 2009; Shukla and Pallisr,
2013; EFIe4, 2019), WTERBED Tra/Tra2
A RIEOE Dsx pre-mRNA 147 5 55 D1
X, 74 DSX MEVERR A, HEEME P AR
KRB THH Tra2, HEVEN & T MR RA, H
FEUARE (Burghardt et al., 2005 ; Schetelig et al. ,
2012 ),

B RFME Calliptamus italicus +23#r 55 55U
PodiE dy, TERPAM—4E A 2E 1 AR, DIl %
BEBE I, F SEHHIN P I Tk 280 Hym® (B
KM, 2000), FEEEERERY . MAlRES
OIS M S A B | R VR 2548 1 DG HE [
%, Hi25 Rk, Ao fupk e e s b,
HERFIE Tra2 BEPRRWARGE , AR5
K& Tra2 FEDAYFFHC EHE ( Open reading frame,
ORF) J¥4, A & ZE R 7 41 IRl 2 R A s
R BFY Tra2 WRERE, WXL 25
RN LA S b8, A5 Bl o) B e RO it 4 )
P AL, HFE R EXHZ YR RS A 45
il 5 1 B A

1 #HREFHE
11 HERFXESHE

T D 20 B IXCOR A R, SR A A
B 5500 Pk g H e RS I S e 44H, - 80 °C
U AF o RAERMEME SRR SR T BN, DI EE
& Medicago falcata WL, FENTIUCE BN+
PSR AL, AL R SE LIS 77 B0 T - USSR B 3
FEHF RS 1 FARMEAL , i BRI B T AR5
WiEE (SMZ745T, HAJERE) T, R
i EAFE (2019 ) AR EE % 7 By BRI hn i
FEARTRI B B B s O, 40 Pk 18 s 43 31 BOKS S
FIBHET - 80 °CHRAT

12 A&

121 Z RNAIREE cDNA &/ HURRIIE Y]
W (3-5 FURGHEAS ), A& T Hr By (5-8
FORGHEA) FISCOIAEER . IR (3-5 MEGHE
A, WA 5 HL 100 mg ¥ A H Trizol Reagent
( [, Invitrogen )2 HL . RNA, NanoDrop 2000
E RNA BRI, 1%3 IR HHEE I B K ARG
Hpiha, EEaH RNA 5l 50 &
PrimeScript™ RT reagent Kit with gDNA Eraser
( HA, Takara) & cDNA T - 80 °CIHAT

122 EXRFMETra2EE ORF R MW
WRArEMRIEM R R Tra2 2FAGIR, TEREKF]
WL 2 S 2 B i E AT Thlastn [R]UE 1 LU X
o ¥ Tra2 FER 3N 7 B Ty 3G, M
Primer 5.0 AAAE N T BCS [ LAY 18 Tra2 F&
ORF [X (% 1), VL 1.2.1 H3R15H) cDNA N
Bt . 50 uL PCR VAR R AT : ddH,O 20 pL,
FRHF5144% 2 ul( 10 pmol/L ),2x Taq PCR Mix
25 uL,DNA 4 1 pL, SOV SR E 3R :95 °C
EPE S ming 30 MEFR: 95 CAEME 30 s, Bk
30s (Bt 1=51 °C; hEc2=63 °C), 72 °CiE
i (HBE1=51s; FBL2=15s); £IEH: 72 °C
FEfH 10 min, PCR #1248 1% B HHEEHC BTk
5 EECH 09 B, Al EZ-10 4120 DNA [5]
ok g (B, AT XFE R B T ik,
J15 pMD19-T k%4 ( HA, Takara), 4 °C
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%G AN KIGFFE Escherichia coli DH5 o, JB5%
DAL, TRAEE RIS B H 3T B
e, PRBEAIE M R R Y R R IR T R

PCR, LUKl PCR JBUEMA, BRGNS
R B BRBORE iR AL AR T AR TR ( i) B A
PR RN o I 4 2R 5 2 S 2 B0l L X A

x1 5I¥WER

Tablel Primer information

514 198 (5-37) PR B E (bp)
Primers Primer sequences (5'-3') Amplipied fragment length (bp)
J Bt 1-F Section 1-F TTAAGCATAGCCCAAGTCATAGTG
Jr Bt 1-R Section 1-R ATAGCAGATTATCCACGAGTAGCC w2
Jr Bt 2-F Section 2-F GTGGTGGAGGCTACAGAGG
J Bt 2-R Section 2-R GGCGCTTAATATCGACCTG 23

123 BEXFE Tra2 MEMERESH
NCBI ] ORF Finder Tl JF 5 e 32 HE I 126 22 5t
72 %) https://www.ncbi.nlm.nih.gov/orffinder/ );
] ExPASY ELREKIFOr T 45 i 70 T IihE
CNE I ) AN P aE L L & S TR
( https://www.expasy.org/ ); f#i H{ TMHMM-2.0
TELAR AN AT 5 S5 #4383 A ( https://services.
healthtech.dtu.dk/servicessTMHMM-2.0/ ); fifi
SignalP-5.0 TEZFRAF AT 55 BT 5 0 1R o7
ST http:/www.cbs.dtu.dk/services/SignalP;
http://www.cbs.dtu.dk/services/NetPhos/ ) ; fifi FH
SOPMA 7E £ ¥ 1 4T — 9 2544 53 Bt ( https:/
npsa-prabi.ibep.fr/cgi-bin/secpred sopma.pl ), H
MEGA11.0 5 GeneDoc #4172 H 74 LA,
MEGA11.0 H{#4B4%7% ( Neighbor-Joining, NI )

WHRGLBR, EHIETT 1000 K,

124 EXAE Tra2 BEEMFTEESH (1
Primer 5.0 A& Tra2 R EREY W51
(% 2), R qQRT-PCR H ARG LA W2 BRI |
PN [R] & B AR RS S DV Tra2
DR AR X e ik 1, f# F 7 & TB Green® Premix Ex
Taq™ I1( HAS, Takara ) #£47 PCR J2 i, VA 1.2.1
IR cDNA B, B-actin HINSHH ,

RAFER AT 3 A ¥EE, 2 RBEARES .,

15 pL qRT-PCR W AR AR : ddH,0 5.3 pL,

FTFWESI4 0.6 pL( 10 pmol/L ), 2% TB Green®
Premix Ex Tag"™ II 7.5 pL, DNA ik 1 pL.

qRT-PCR S i &4F: 95 °C 5min; 95 °C 30,
59 °C 305,72 °C 15s, 40 PMiEH; 95 °C 10,
65 °C 60s, 97 °C 1s, By,

x2 5IMER

Table2 Primer information

519 195 (5-3") PIG A BLRE (bp)
Primers Primer sequences (5'-3") Amplipied fragment length (bp)
Tra2-F AAATCAAGACGGAGGGT 130
Tra2-R TGCCGCACAGACATAGA
p-actin-F AAGGCATCAGGGTGTGATGG 177
f-actin-R GCCACCCTAAGCTCGTTGTA
13 B4R OIHTRER A R . WA R R T IR Tra2

DL 27Ok SR R A R e 1k ] SPSS
26.0 FAFH R B R D7 2275 ( One-way ANOVA )

FENFREES, S REA ¢ K560 il
K ERMONER Tra2 FEHF R EER, P<0.05 1%
KEREE
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2 GERESH

21 BXHEE Tra2 EE ORF BERES F5I4HE

TeREIRIS B ORF J¥8lan 4N CiTra2, HA
672 bp, 4ifith 223 NEKLR, ExPASy il H A
FER 26.292 kD, AT 11.30, AR RECH
34.08, EEMEIX R 0, A5 AR A 0.096%
TRA 2 HAFRMARLRA N, HE#R (Gly)
A7 LA (11.21% ), fHARR (Arg) 5
(18.83% ); HAMH 31 N4 (Ser), 22 4
%z R (Tyr) A1 9 D73 RR (Thr) HTETE
WRRR I 1 o A7 51 ANHE IE HL ff A1 17 N5 67 B fr ()
SRR, WEDIZE IR KRN, B
SR EK BB - 1.36, T8AA ALE KRR, 3
IKEBCH 2.265 210AA LbE/KIPERE, FKER
M - 3.62; ARUERBUITAN 93.43 (>40),
J& FARE R AR,

22 BEAFE TRA 2 EAMSEHIES —REH
P

NCBI-CDD Z58 /xR (K 1), ZFIa&

75 100

TRA2 R PRSP 451493 RRM-TRA2, FH il
F BEif R KR Tra2 SR AR50 FF 51 . TRA2
A ZREER IR B/R, TRA2 HHH o
MBUIE( 11.21% ) B-54£A( 8.97% ) JEAEHE( 24.22% )
FTCHI i (55.61% ) ZH (K 2).

23 BARHERZXZEHITESEBRFTILEX

231 REXERSH N UIHH e BRI
Tra2 =) 5 HABI R Tra2 Hatidh =1 ia) il ¢
&, MRS TRA2 81 5 HAl . 4t TRA2 5
H AT R IR 75 LT RN 34, R4 O &R
ST AR 7 A H 13 B R AR R K 3),
LR R, BRI TRA2 5w 56 b Eiin
Schistocerca americana g RFEIT , WA H 1IN
W Athetis dissimilis . 7% Bombyx mori FlIHiH
WGBTS Ephestia kuehniella o R AE—E, ME5S
E H R —3, (HBE B EIE, KRR S
WHME . BEHE . FEE . CEEE . AU E S
BERNZE A S — RIS 52, 3R —JEhl 32
A XM H /2R E SW8 Drosophila melanogaster ,
5 R RORIE Y 2 25 0 R I B Rk

150 175

i ——————————————————————————————————

I

RRM_SF superfamily

B 1 EAFEE TRA2 HRSFEME
Fig. 1 Theconserved structure of TRA2 in Calliptamusitalicus

SOPMA : 10 50
Alpha helix (Hh) :  25is1121%
350 helix @Gg) : 0is 0.00% MSYRGRYRSRSRSRSPRRYRSRYSHSRSRSYSPRGKYYGYSDRRKEFYRSHSRSPMSSRR
H M 1 H 0,
Lo he:", (I'l ' 0',80'0()? eeecceeee ee ttcceeecctthhheee
g"‘a d‘;dge . ((]'; ; d 52 ,‘nggz/;’/ RHIGSRENPQPSRCLGIFGLSIY TTEQQLHHIMSKYGPVERVQVVIDAKTGRSRGFSFVY
¢ tran 5 :
B:’r:nneun s (Tct) 20 1iZS97°/° eeeeeeeechcchhhhhhhhhht eeeeeeettttcctteeeee
) oo FESAEDAKVAKEQCTGMEIDGRRIRVDFSITQRAHTPTPGIYMGKPTYLTDGRGQWGGRQ
Bend region (Ss) 0is 0.00% h hh h
Random coil (o) @ 124is5561%  © hhhhhhhhhtteeettcceeeeeee ce tt
St Cae (@) 01s 0.00% KGDNDYYGGYRGGGGYRGRSPSPY YRRRRYERSRSRSYSPRKY
Other  states 0 s 0.00% eeeeectt ht
— JGHL & il Random coil
‘IIm‘IIIIIIIIIIIHIIIIIIIIHHII‘HIIH mnnn|||u||||||||m||mHHH I \HIIHH"‘H}|II||HHHIII H‘HHHHH‘Hmunnn‘||||||||Hu|||||||||||‘HH||||||u|\|||||||||||)|||||||||| — JiE{fi5E Extended strand
— B-%:44 Beta turn
50 100 150 200 — o-#2JE Alpha helix

Bl 2 TRA2 Z4H
Fig. 2 Secondary structure of TRA2
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Schistocerca americana

100 7
[Orthoptera]
43 —— Calliptamus italicus
Athetis dissimilis 7
40 100 Ephestia kuehniella [Lepidoptera]
100 ; _
58 Bombyx mori
Tribolium castaneum — [Coleoptera]
86
Apis mellifera —— [Hymenoptera]
95
Nilaparvata lugens .
[Hemiptera]
Bemisia tabaci |
Ceratitis capitata 7
100 Bactrocera correcta .
39 [Diptera]
Bactrocera dorsalis

Drosophila melanogaster -

B3 ETEARFIMENRER TRAZHRSHLH
Fig. 3  Phylogenetic tree of TRA2 reconstructed from insects based on protein sequence

WL R Z A, E 854 Bootstrap {H ( Bootstrap value ), F/niZ 17 M EHE

The underlined species is the Calliptamus italicus. The number in the figure is bootstrap values,
indicating the confidence level of the node.

TRA2 H2E IR Origin of TRA2 proteins: E[# H Orthoptera: F§IEVPEIE Schistocerca americana [XP-046992601.1];
3% H Lepidoptera: WZER Mk Athetis dissimilis [WFR85801.1], Hi-h G KLU Ephestia kuehniella [CAGT7465068.1], F A%
Bombyx mori [XP-012553369.1]; ¥8## H Coleoptera: #RIUAL ¥ Tribolium castaneum [KYB25516.1];

53 B Hymenoptera: 5= KH|Z 1 Apis mellifera [KAG9436174.1]; -3 H Hemiptera: # K&\ Nilaparvata lugens
[XP-039297092.11, ¥#}E\ Bemisia tabaci [KC333625.1]; XU# H Diptera: i SLM Ceratitis capitata
[NP-001266337.1], FAHiSEME Bactrocera correcta [QOWO08732.1], #&/INEMg Bactrocera dorsalis [QOW08731.1],
I Drosophila melanogaster [NP-995835.1].

232 SEBFISEEX EidSmEE IX) XREFHE (P<0.05) (5. A)y Tra2 18
W8 YRR Zootermopsis nevadensis. 1R H WG HH A 0K 5 1-3 WIRIER] A Tra2 Fikm2E
W Cryptotermes secundus . M- 535E08 Ischnura FABE (P>0.05), 45, MHE Tra2 Rk g
elegans . 7% & . TN UG 4E 4 /N ¥ Nasonia B FEE TR (P<0.05) (B 5: B). ¥
vitripennis . SIS T IERFIE KR TRA2 & PLHEREIEN Tra2 Kb i B E S TR P
RPN IAT L HIFH LR L P, TRA2 H RNA - HU 8 (P<0.05) (K 6),

PR DX SRR AR B 8 i BE AR ST (L 4),

233 Tra2 EEAMBEEWREL. pEn S HLTR

RET. Tra2 B 5ERFEIREAKE T - ;

B Fok RRRR AR it o oore 11a2 BB SR AT
KERE T B, Tra2 kB RE, D5 T TRA2 FEFSRIE SR EHZMR, AT
BIHAM R T B (P<0.05); BEJE Tra2 ks HEA, EEREITEA A EEXER(Lieral.,
CERAR . ITETEE N EE (B IVINE: ) M5 2019), ABgir, BEARFIE TRA2 EEHHEAS
WG Tra2 FEikwiset I, I & s s ( CHiE R HL TRA2 [RIFERY RS1. RRM., RS2 Al
BV B2F4E (P<0.05), IGiEi kst (prEe  Linker KAFE5HIL, VLW Tra2 7ER Y RNEE
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100 * 120

VIYGYSDRRKEFY':

*
Schistocerca american RSHERPRKISYTGR
Zootermopsis nevadens RSHSRTRR!SY!:{GR
Cryptotermes secundus RSHSRSRK!SY):GR
Ischnura elegans RSYSHSRK!SYI:GR
Bombyx mori PMLHSGLT“DGI' ISRSRSR
Nasonia vitripen PML{SGLT|IDGETHSRYS
Tribolium castaneu RERRRDDRDREDRR
Apis mellifer RSRIVSR-———-GTKS) ISSKYASAGHY-—G8— g R
Calliptamus italicus —————- M RONRSRSRSES

SHSRSRSYSPR CGYSDRRREF
ISIHTRSRSYS PRGNV

Schistocerca american ———BEN |
Zootermopsis nevadens maa) NPAPSRCLGIFGLST YTTEQQUEI {1 *SKYGPVERVQVV |
(04 2 g TN Te VT (TR S S PMSSRRRHV G R NPAPSRCLGIFGLS T YTTEQQL) IIII*SKYGPVERVQVVI
Ischnura elegans [ SI%SPMSNRRRHV ———Di\Ig! PSRCLGVFGLSIYTTEQQU*IHII‘SKYGPVERVQVVI
Bombyx mori RLLEN SRCLGVFGLSLYTTEQQII*HTIJSKYGPVWKVQVVI
Nasonia vitripen JURBINPIPSRCLGVFGLSLYTTEQQINHIIRSKYGPVIRKVQVVT
Tribolium castaneu ————DI\I¥] SRCLGVFGLSVYTTEEELHHIIiSKYGPLERVQVVI
Apis mellifer ———] NPSRCLGVFGLSIFTTEQQVHHII SKYGPVERIQVVI

Calliptamus italicus

e
* 200 * 220 * 240

Schistocerca american
Zootermopsis nevadens
Cryptotermes secundus
Ischnura elegans

Bombyx mori CEGMEIDGRRIRVDYSITQRAHTPTPGIYMGKP)
Nasonia vitripen NYSE:STE0ARID CEGMEIDGRRIRVDYSITQRAHTPTPGIYMGKP)
Tribolium castaneu AKTGRSRGFEFVYFEI T AKVAEECEJCSGMEINGKNIRVDYSITERAHTPTPGIYMGKP
Apis mellifer AKTGESKGYOFVYFE IBEDAKVA| BQCHGMEIDGRRMRVDYSITQRAHTPTPGIYLGKP
Calliptamus italicus KEQCTGMEIDGRRIRVDFSITQRAIITPTPGIYMGKP
RNP2 RRM RVDE B
* 260 * 280
Schistocerca american QYLTDGRGQWGCRQKGDN-——-DIRIGE-YRELEG———————— YR
Zootermopsis nevadens D GYREHE————— R
Cryptotermes secundus D GYREHE———————— m
Ischnura elegans EGRQWNGGYSKPESDFGGRGEGGSEHEG———————— R
Bombyx mori £ISSRGDNGYDRRRDRDD—-C R!GGGgYRERDYYHRG“
Nasonia vitripen REGGGEHEYRERDYYHRGY4H

ISSRGDNGYDRRRDRDD———CW

Tribolium castaneu (YKYNDR——YDRRRDRDD-——\#'GRGSRYSHR—————————
Apis mellifer WHLHDR——GWDGPRRRDS G S
Calliptamus italicus LTDGRGQWGGRQKGDN———m;éﬂ—YR@G—}—{S—i————

Schistocerca american
Zootermopsis nevadens
Cryptotermes secundus

Ischnura elegans
Bombyx mori
Nasonia vitripen
Tribolium castaneu
Apis mellifer
Calliptamus italicus [RoI3s6Ex

B4 AEHF TRA2 SEBFFILLXT
Fig. 4 Alignment of amino acid sequences of TRA2 among species

W # S 40 RS AT RS2 £5443; SRR AN RRM Z5ib5k; 21 (U B4k > RNP1 Fil RNP2;
Wi 7 s RVDF; SN Linker X,
The red actual line is RS1 and RS2 domains; The thick black line is RRM domains; The red dashed line is RNP1 and RNP2;
The blue square dot is RVDF; The purple double short horizontal line is Linker regions.

TRA2 B IR Origin of TRA2 proteins: Schistocerca americana: F§3EVPIRNE; Zootermopsis nevadensis: PWARIRHEIA ML
Cryptotermes secundus: T ARHAWL; Ischnura elegans: " 5FEME; Bombyx mori: F#%; Nasonia vitripennis: T MEIFH4E 4 /)N
W Tribolium castaneum: FRPUL¥s; Apis mellifera: =R F)E Y, Calliptamus italicus: IR FIME
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Developmental stages of C. italicus eggs
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Developmental stages of C. italicus nymphs

B 5 Tra2EZEAXFEINASEREREIRERIEKF

Fig. 5

Relative expression of Tra2 in Calliptamus italicus eggs and nymphs

A, FRFMEENY Tra2 F3K4; B, ERMLEY Tra2 Feiki; N: M50; Fo MEME; M. HEPE.
AR PR AR R T B RIS B A R 25 (P<0.05, BRI ).
A. Expression levels of Tra2 at different developmental stages of C. italicus eggs;
B. Expression levels of Tra2 at different developmental stages of C. italicus nymphs. N: Nymph; F: Female; M: Male.
Different letters above bars indicate significant difference in expression
levels among different developmental stages (P < 0.05, One-way ANOVA).

N
(]
1

)
(o]
_Sst
e
&g
—2 1ok
.‘%ﬁ 5
= 2 L
Q
7
0
oV TE
FHURE SLAN DR S

Adult sperms and ovaries

B 6 Tra2 7E3 K F 42 B A5 S H0 ) 5 40 R ) /A KT
Fig. 6 Relative expression of Tra2 in testis, ovary of
adultsin Calliptamusitalicus

OV: Bpi; TE: K. B RSFRRAFRALRILE
FAEREZES (P<0.05, MILFEA (K5 ).

OV: Ovary; TE: Testis. The asterisk in the figure indicates

significant differences in expression levels among different
groups (P < 0.05, independent samples z-test).

A — B RSP XIRE SCAF, 20135 XRS5, 20155
FWHEE, 2022), X2 NP TRA2 ZHERRIT S
Fext BB, Wil RS1 A RS2 AU S 8045 ) fh
TRA2 AERTH SR KEHAZES, RS 4514
WAERE & ARG AR AR, Wy HEA R

HAERE S, HER T RANE TRA2 & A Al it 5 H
fhE AL S X EER (Amrein er al., 1988;

Concha and Scott, 2009 ), fF RS1 Fll RS2 H[a] 1
7 RRM TIfEIX, XFl “RS+RRM+RS” f4k#h
& RNA Z56E M BLRVEEAE , U0 HH 2 ] i
Tra2 NI HEEA RNA 57420168 ( Glisovic et al.,

2008 ), RRM T HEX A#EEL 1 RNP1 Fll RNP2 %5
¥y, 3% AN A2 M AZ 2 3 ( Ribonucleoprotein
domain, RNP ) HIT iR 55 A Rk (4
S, 2005), RRM Z5HB7E K Z%0 RNA 454
A IEE, JHE TRA2 BAMA . &= F
RRM 4558 R Y Linker X 2 TRA2 & [ X 5
THAE AW EZEL S, HAi{UE TRA2 HH
W EE, K S 804D XS, B2
19 AA T2/ 8 AMASFRYZSEIR (X 5,

2013 ), XZ% Linker X8 FTH, B mi A2
M PS54k, Linker Z5F4 11 58 8% 4E£F TRA2
EHIBER LEE (Martin ef al., 2011), AHF
55, BOHME TRA2 Y Linker X ZE /DA 17 4
PRAFREIERR , iF— 0 UESE TRA2 R 45 M FE R
YN = AR ST o X 2P R U TRA2 SR A TR
G R T, G5 R BRI TRA2 5
XOH H B BUAMUCR S 0C R At , iR RIS 52
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ok, HIaevl feS e B R HCE AT
32 BRI Tra2 FREERTFR

e B e R v, B BT A IR
B, P 0 R 3 B A BT A T P R e
o Tra2 MYIRE S S5 HARARXT RS, TEZ R I
PR ET, Tra2 B6G BUHFH X Dsx 547
PEINRE S B B = A R R R 1, ST
PEMERE —RIVER R E (S, 2019 ),

TN Bactrocera cucurbifae T /NS0
W, Tra2 BATRRRBAE RN FEME, R0 R B V)
WEERE (2, 2018; ¥HSE, 2019), A
g, BORFIEONIEE 1 BBy Tra2 Rika
2 T O A R BB, HEN R R rh
Tra2 [FIFERARHABHERE . Tra2 RIFREIEE
AN BB AL TR IR AT, HE & K i &
R RIREAR, RRFm e, MREY, Tra2
MG R B AR EER, MURE MG Tra2 W]
SHURAGTE 70 h J556T-(Nissen et al., 2012 ),
T B R S RS IR L, Tra2 TEH B IS
WM R IR T RE R T HEFRIN G & A AR
HR AL

4 WSS MR, Tra2 AMEVE R E S ERL, H
Feihm S K F AW . TR R E R R AR
BRI Euzophera pyriella FEG /NS0 A 4f B
KEWGIARIRELE I Tra2 Fihm B E LT, 5A
WFFEER—2 (EEEAE, 2003; AL, 2018;
MG, 2022 ), SR AL FIRMIH Tra/Tra2
A RBTE: Dsx IF 77 EMEERE 7, FLRE
() BY 2 (R ek AR AL AT SRR AR N R Y 5
e ( EEMAE, 2003), BAFREGAE 4 #)5
HAMET  ERFA 22 F I, HEW L B Tra2 3638
HIEERN T AR R &N, 2
P DU 3F M SR T, MIE
Rt 1 MEME — R L FERD ARG B A e B o rp
Tra2 TEIN S 3RIA 5 10 35 5 TREBL, AT e 2 AR
Tra2 YHERMESRE R B THER, X5
Tra2 TEA A0 DR B, o e 1 I 58 6 38 22 S i 45
R—E (BIEMG, 2022),

Zr b, ARWFIE s BEAS B R FIE Tra2
ORF J¥4I EAT TRA2 ERMFEA 258, i

HE AR RKFNE Tra2 FERG—5, H TRA2
A FE B NN RST o TER KRR R F
WRERIE Tra2, HMEPER 25 THEME, BLEA
Tra2 [FIBXTHE RS E N R B R mA ek T
M, PRI BORS e e — RV . A8 306
BRFIE Tra2 ()75 FIFR ST T 0
B, T it — X A T D RS, DA% 0
K2 5 2 KR W a4 g BAR T BE , A ds
I T ORI P S0 ke AL ) B il
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