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i B KRR 4 =B R AR EE E
OfJHAMT X EREM B PEIThEE
x| T om M wRE Dbl

(NS RIERS, APl S aRsp, @i 028000)

B E [Br)] 4RI FLEE (Juvenile hormone acid O-methyltransferase, JHAMT ) £& 5E
AR RS A IR . AR ST 5 1E % 8 3K I T K e Ostrinia furnacalis JHAMT A, R
HAR W FoRIE L R B ER . [ AR ] ST ARSI S A 4158 (0 W F R M S 41 40 ( NCBI %
S5 PRINA1030200 ), RH| RT-PCR $ R FTMESE JHAMT S AT AW B 24000, it sepd 566
FEfit PCR ( qPCR ) FiAR A HT H AR M FORIE L) U RI B AR MR IAAKE, FIF dsRNA A TR E
4 ) JHAMT 5P, IRFEOZFER AR FOR I F B b i oife . [ 48R ] Wl TR OHAMT SEH
FERL AR 2 948 bp, FafiTh 315 NS LR, TRINEE 15/ F 28 36.40kD, 55 & pl o 7.64, [WiET
P R RS A B A R0, W EKIE OfTHAMT SR EKIE Ostrinia nubilalis #) OnJHAMT 346
A, HEIERR T I —3E N 96.51% . OfJHAMT FPRTE VI T KR i A [R5 By Bedd A 265k, Herpi
BRI TR R, BT B S RIS BT . RNAL SCU 25 SRR, Vit dsOfJHAMT 48 h J§ OfJHAMT
LRk R M 86.35% ULER OfTHAMT JER 5565 9 %, WM T K U8 Y7715 R I% & 56.67%, 54 12 dsGFP
ML, WERTHET 81.67%, HiREA L) AURNRIFERE HIANR AR R, AV AR S B ERA, 17
WAL AR RN, JTCEERRE . [ i8] AUFR % 70 £ KIE OfTHAMT 3,
HAERFMERE PRSI S B EEZTEE, OTHAMT KEWEMFEEm R AT LT
T EICTRIRA, R OTHAMT SR AW F R F O PR HEEA .

KW WM EOKRIE; (RYEERR LM P58 RNA T WHE

| dentification and function of the juvenile hormone acid
O-methyltransferase gene OfJHAMT in
Ostrinia furnacalis during diapause

LIUYe  TIAN Xun CAO Sheng-Yan MA Hong—Yue***
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Abstract [Aim] To identify the Ostrinia furnacalis juvenile hormone acid O-methyltransferase (OfJHAMT) gene, and to
investigate its role in diapause in this species. [Methods] Based on O. furnacalis transcriptome data previously obtained by
our lab (NCBI accession number : PRINA1030200 ), the OfJHAMT gene was cloned and identified with RT-PCR and analyzed
using bioinformatics. The expression of the OfJHAMT gene in different diapause stages of O. furnacalis larvae was analyzed
using real-time fluorescent quantitative PCR (qPCR), and its function during the diapause process was investigated using RNA
interference (RNAI; injecting dsRNA into diapausing larvae). [Results] The open reading frame (ORF) of the OfJHAMT

gene is 948 bp long, encodes 315 amino acids, and has a predicted protein molecular weight of 36.40 kD and an isoelectric
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point (pI) of7.64. Homologous sequence alignment and phylogenetic analysis indicate that OfJHAMT is most closely related

to the OnJHAMT gene of the European corn borer, Ostrinia nubilalis, with which it has an amino acid sequence identity of

96.51%. The OfJHAMT gene was expressed in all diapause stages, with the lowest relative expression during the diapause

period. Expression levels increased after diapause ended. The RNAi experiment indicated that expression of OfJHAMT was

downregulated by 86.35% 48 h after the injection of dsRNA. The survival rate of larvae dropped to 56.67% by the 9th day after

injection, and, compared to the dsGFP control group, the diapause rate of the treatment group was 81.67% lower. In addition,

larvae treated with dsRNA exhibited different degrees of cuticle darkening, tissue softening, and wrinkling, phenotypes that

were often lethal, with surviving individuals mostly being deformed pupae that were unable to develop normally into adults.

[Conclusion] The OfJHAMT gene appears to play an important role in the diapause process of O. furnacalis larvae.

Key words Ostrinia furnacalis; juvenile hormone acid O-methyltransferase; sequence analysis; RNA interference; diapause

YN EK M Ostrinia furnacalis J& 553% H
Lepidoptera I F} Pyralidae , /2 3% FE £ K VEY) )
WEER, PRI ER BRI E R ZF
WAz, EE DL O FORAR IR A b3 55
T E G E, SO R B PR B,
2013 ). FRT, SEYHEARBER B 6 32 2L
BiiA, ABAFAEPREE TS Ye I P 25 1 S )t (2=
WRLT 4, 2024 ).l i W8 B HURIR M Trichogramma
dendrolimi T [A] Jiit 9 J5 v w] A 250 B i U K
W, HAZ FORME RO T . AR HR e A . RSO
AR, FEOLBAROR 22 7K (FESCHg 4,
2023 ), L, FHRIFOF A ER XY K S 8T
AP ZOCH L . 1998 AF7E 75 Il fkF 42
Caenorhabditis elegans FVE IKHHAR T WEE RNA
M3z fE TR RE , TR HAw 4% i RNA T4k ( Fire
etal., 1998 ), RNA T4 (RNAi) HANES—Fl
PR RIEAKP R 72, B R R D REAT
FERCEE T H . RNA AWAc 2 o el il
HARA ) e B e s ARG, DT S e A=
AiE BRI B R WY I & AN Y 7, #A Tk
S — R B Sk A R Y A4 25 ( Nwokeoji et al.,
2022 ),

i B R RO PR R A5, DR
AN, AERR P E LR 5 | A i AR K R B 1R AR
2 ( Denlinger, 2008 ), [ B7EEMREEES (O
JAEA . R RGREAE) 5, it el R IR
K50 B B o IRGIER |« W0 B TR R
B IR S A B O A v i B R A
F (Verma, 2007 ), ZEFREARILHIX, WPHEK
PR M ARE, BTk ER AR,

W9 R BURIR - H s g i a &L, &
B-KHBTYHREBEETERKET (XT4%,
2005 ),

R4 2 ( Juvenile hormone, JH ) J& [ HUIH
WA= A IR — 2B 25k 59 ( Gilbert
et al., 2000 ), 7El T R IA R LT | LEEIHM
i A SR R R A EEAEH (Truman, 2019;
Jindra et al., 2021 ). FR4) R TR T 354 7% 1

( Juvenile hormone acid O-methyltransferase,
JHAMT ) /£20 TH A9y nl i RS R, s
HHGE T TH B A=Y 8 B R AKF( Zhang et al.,
2022 ), FESRME Drosophila melanogaster Wit 5
iR JHAMT R AT 4 25 ek /0 s 7 2R i 1 20 i

( Shinoda and Itoyama, 2003; Noriega, 2014 ),
T PO S e S P AR JTHAMT R93R36, AT
Jni & R a0 %GE (Ojima et al., 2018 ), HAT,
EaEZ R R PRI S E T JHAMT J
,FHIEFK A Bombyx mori ( Shinoda and Itoyama,
2003 ), R#E (Niwa et al., 2008 ). ARIUL &
Tribolium castaneum ( Minakuchi et al., 2008 ) 1
VGl 5 W Apis mellifera (Li et al., 2013 ) %5,
JHAMT FER RS TTER AT 2552 e [ i) 28 AR A
JET-% ( Minakuchi et al., 2008 ), #ilk JHAMT
AIRECRARY TH BT RE, R TH Bk
BV RAVERE . A RNAL AR TTER AR &K ik
Manduca sexta B JHAMT 3&[K, 3 JH H4EY)
EHERIEL T 82% (Yin et al., 2020 ). Guo
45 (2018 ) MR ALY S48 =W B Leptinotarsa
decemlineata # W EHEH dsJHAMT WY
Jrist, RN JHAMT SRR K5KF- B2
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B P B REAT , FEAR LA K/ NG Dendroctonus
armandi ", UUERRH JHAMT F&R o] 4811
AR INEES T AP 5, SR FET- 3 R
AT F, UWESL T JHAMT 2RI KR/ N
JH & B # 1 SR 420 ( Sun et al., 2022 ).
AT 5% 3 T T3 2H 2 B I M R K E 4y
TSI FFBE( NCBI &5 5. PRINA1030200 ),
TERE M E N E K JHAMT 224, WA H AR TR
T BRI RRIERIEL, SR RNAL AR 7m0
R & Ui B L B R AR e TR, DA A
JHAMT FERAE A W0 T KU B 36 ¥R (98 77
RIS K SR SR Bl IR B AR RS

1 MREHEE

1.1 ##

HE R AL ARBIE ST T 0 S UH EOK SE P R rp
O Bl 2= B AR Y AP o B4 i, SR 22
R BERE . RPLBE. BEAEA . ILANER L 4R R C.
T O RR AL E N TR RMERE, T 2023
iE 6 HIENZE T RIERFAmP e 58] b
YR E S S T RRE R IERAERERW
Y F KBRS A5 IREE (27+1) °C, J6JH
16 L : 8 D, HXHRSE 80%+10%, Wi BIET T
B I E KR AR FR A5 :( 20£1 )°C ORI 12 L -
12D, FAXHRE 80%+10%. 5 W% HGES: 7d L)
ARIATECE NGB, W AR BIRAE
K a 1Y S WA BVE T 4 °CUkAah 15 d, RE
AR (27+1) °C, S 16 L : 8 D, AHXNE
JE 80%+10%] & RETY N TS MAG , dhein st )a
AR R B AR

170 S {3 #%: Freezol Reagent &l RNA 21
F£x . HiScript” M RT SuperMix for gPCR ( +gDNA
wiper ) SRR & . Green Tag Mix, Fd GUMT
e AR MR B A BR/A 7] 5 T7 RiboMAX™
Express RNAi System il & . pGEM-T Easy i%
TERAR . T4 % 4%0, Eastep®Gel and PCR Cleanup
Kit {7 & . 3E Promega /A ; MonAmp ™™
SYBR Green qPCR Mix &7l &, =44 (FIM)
H: R AT PR 7] s pMDI19-T 44, H 4% TaKaRa

INEL G KRBT AR Z AWM Escherichia coli
DH5a, RARAERHE( It MG R 7] 5 .Genel ET
Plasmid Miniprep Kit i3 &, S EFEER CH/RE}
FABRA T HACR 4 [ 344l . RTOP
BRI N TAMAE, WL s A R A A
TGem Ultra {7000, RARAARHL (46
) ARRAF]; ABI 7500 S 2652 it PCR Y,
32 [E Thermo Scientific 23] ; My - cycle Thermal
Cycle PCR ¥, 32[H Bio-Rad A #]; it b fEds,
RS TRARAF,

12 A&

1.21 T EXKE JHAMT EERREE BT
B KR 5§45 40 8, #4218 Freezol Reagent 357 &
VLI HE IR RNA, fi F6EEE TR 1%30
B G L TR L RNA PR R e v o AR
HiScript® Tl RT SuperMix for qPCR ( +gDNA
wiper ) Ji% SRR S UL A5 A S —%E cDNA,
I AR S 6 2 2 2 Y S T K B 4y U S 2
JrHdi ( GeneBank %5%%5: PRINA1030200 ),

F A Primer Premier 5.0 iS5

OfJHAMT-F(5'-ACATGAACAACGCCGAACTCT
ACCA-3"), OfJHAMT-R (5'-AGTCACATTTGC-

TCCCGTACACCAC-3"), ¥ Hifsikt OfJHAMT %
K gmt )75 . A 5| Z4eAdE TAEY TR
( i) Bt A FRAFA . 25 uL RT-PCR J2 )
A% . cDNA it 1 pL. Green Tag Mix 12.5 L.
/R4 1 ul. ddH,0 9.5 uL, RT-PCR J2
NIRRT : 94 CCHIAEME 3 min; 94 °C7AEME: 15 s,
65 °CiBk 30s, 72 °CIHEff 1 min, 40 MG ;
72 °CHEMH 10 mino 34 ] 1% NEHEEERE
VKA 5, K B AR AR VIR s sl Ak f5 4 2
pMDI19-T K I, B Wit AL B KA AT
JAZAS YN DHSa H, Zead i FUBESf BE & PCR
YE , PR v B R R A S B AR AR
BHEA R AR TITY . f#1 DNAMAN 6.0 4k
PEXHI P 7 91 5 s 2l e 5 HEA T L X BRI
122 EMEKE IHAMT BEEEWEBRFEDT
FIH ExPASy 7EZRE M4 (http://www.expasy.
org/tools/prot-param.html ) T3 T KEE JHAMT
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ERREBEATRMN S T8 RERL; H
DNAMAN 6.0 ZX /X557 K UE JHAMT 3 H 4
) 2R 7 5 5 e B R 2R Y 5 T
IR EEXT . AN NCBI 2 A RURE = B AS ] B e
JHAMT ZHEIR) 7 AN i1t R e s, FIH
MEGA X ML EMWERELEW,
Bootstrap {H1% 4 1 000,

123 ARFERESEMERE JHAMT EHE
BIRIE NI JHAMT FERAE P K IE AR
i BRI RIS, IR T, WE M
fRIHEE 3 MRS 5 TN EokIELh di4% 3
S, WE 3N EYEER . IR ST B TR
HUR, T - 80 °CUKF P IRAEE I Fc IR 1.2.1 JiikdR
HUE RNA FE4 M cDNA, K qPCR AT
AN B RS I K JHAMT LR kK
o DLV EKEE -actin NNSENA, 5188
f-actin-F(5'-CCGTCCTCCTGACCGAGGCTC-3'),
B-actin-R(5'-GGTGTGGGAGACACCATCTCCG-
3", FIFHIEL A Primer 3 In-put %31 JHAMT
3 qPCR 5| ¥ qOfJHAMT-F(5'-CATGAG-
TCACAGGAGCCAGA-3"), gOfJHAMT-R(5'-ACA-
CGTCTTTTGGCATAGGG-3'), 20 uL qPCR JZ )i}
K&K . cDNA il 2 pL. /N5 1445 0.4 ul .
MonAmpTM SYBR Green qPCR Mix 10 puL,
ddH,0 7.6 uL. qPCR W FEF: 95 °CHiA
10min, 1 MEH, 95 °CiBk 155, 60 °CHEfH 1
min, 40 PMEF, BRI . 95 °CAM 15 s, 65
CiRk 15 s, 95 CIEff 15 s, RN 4 1K
BAREL . KA 2 F ¥ (Livak and
Schmittgen, 2001 ) JH5AHXTFREH

1.2.4 TN ER4E IHAMT EE RNAI IR R
BIMEE  RAE 1.2.1 KERGM WM EKIE
JHAMT S S HE 751, FIH Primer
Premier 5.0 3K T4 14 OFTHAMT B4+
PR B 1Y) dsOfJHAMT-F F1 dsOfJHAMT-R J¥51),
PLERA6, 22 Y6 H6 F ( Green fluorescent protein, GFP )
FEDI A REIE, 23 e /R WS 1R 5N T7 f3
T, G dsRNA B35 149 dsOfTHAMT-F
(5'-TAATACGACTCACTATAGGGATCACAAGG

ACGAGCGGACT-3"), dsOfJHAMT-R(5'-TAATA-
CGACTCACTATAGGGGGGGTTCACTGCCTG-

AACTG-3'), dsGFP-F(5'-TAATACGACTCACTA-
TAGGGGACTTTTTCAAGAGTGCCATGC-3"),
dsGFP-R(5'-TAATACGACTCACTATAGGG
AGGACCATGTGGTCTCTCTTTTC-3"), LA 5 i#
YN F KL ) cDNA HER, #714 dsRNA
hBt, PCR Y AR NAFEFE 1.2.1, ¥ PCR ™
Wyl 4fifl ) 3% 8 %) pGEM®-T Easy 24k, #17
ek PRYESERE . T RAE. K& T7 B
FEHI H LA GFP Bt , IR T7
RiboMAX™ Express RNAi System i 7] £ 1 B
&% dsOfJHAMT F1 dsGFP, F&MH dsRNA
e 1 000 ng/pL 5. A B R/DN—E1
5 I FOKRIE R B AR 80 Sk, Al i i
dsOfJHAMT ( Rb3EEH , 15 40 Sk ) Fl dsGFP (X
PR, VRS 40 3% ), Rk &l HUEFRE ST 1 uLs
TES 48 hJE, AEAbEUgEL d 3 sk, Ml
qPCR Kzilll RNA THEak%, qPCR KW AR R K& &
JE) 1.2.3. [, % H WEIH0 9 R s |
TG MFER AL (B8 3 MY EE , 4
W ER 10 kEhH), DI JHAMT SR TE
Y A ME &y s B A AR

1.3 HEHH

K SPSS 20.0 #4468 E AT S0 #r
R Duncan [KHr &t 22 50017 22 5% W & K
¥y, {di [l GraphPad Prism 9.5.1 #K{H1E & .

2 HREHH

21 T EREE JIHAMT EEHWEESFEFIS T

BE T Y K R 4 e 3% 28 B8 0 8 1 R
J JHAMT W3EHF5), dlid RT-PCR 45K ik
T YN E KR JHAMT F R A FF T 5 BEAE( Open-
reading frame, ORF ), #1445 & OfJHAMT ( GenBank
5. PQ628091 ), ORF 42K 4 948 bp, Zifil
315 DR, MHXTF Rl 36.40kD, “FH
N 7.64,

2.2 T EKEE OFJHAMT FEFIEEXt 5 R gridt
w54

WY KT OfTHAMT 4 & LR 7 51) 5 H:
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EERE B JHAMT W2 508 750 AT AR LT, 45
R 7R P FOKEE OfTHAMT B & JEMR 15 1] 5 Rk
I EKEE Ostrinia nubilalis OnJHAMT HJ—21E
e, N 96.51%, 54 M Papilio machaon
PmJHAMT . —AKME Chilo suppressalis CSTHAMT .

LB Vanessa atalanta VaTHAMT | K R 4T
Wl Vanessa tameamea VtIHAMT . /)N 2T Wil it
Vanessa cardui VcJHAMT . /IR Achroia grisella
AgIHAMT , KU Galleria mellonella GmJHAMT |

it EBEWE Danaus plexippus DpJHAMT , fHELK
% Manduca sexta MsJHAMT 14— 34351 4
79.57% . 61.90% . 54.57% . 54.50% . 54.26% .
53.97%. 53.97%. 52.05%F1 47.54% (1),

REREGHMERE R, T EKIE
OfJTHAMT 5[] Sy ML R} AT A L T g IR 6 K
JHAMT R X REIE, BAREN -, &
fHEER 100%, SRIG5 AR E—RIr 3,
TE— R P HEGOCR (Bl 2),

OfJHAMT ...... ... ... i VHTYAAPAASVRRKRARLSHLAHAQPTNTRKI QLI LN A A 70
OnJHAMT ... ... .. ... . VHTYAAPAASVRRKRARLSHLAHAQPTNTRKI QLI LNVNN:3H) A 70
CsTHAMT ..o 33
VtTHAMT N 33
VaJHAMT .. N 33
AgTHAMT K 33
VCeTHAMT . N 33
GMIHAMT . . K 33
MsJHAMT NHRKKDLI GCRFAEFTI TDNFVVRRHI RI NTYAPDSRRTARRNRAEYGDLARAHPHFS PKI PNPTNKI K 100
DPJHAMT . s 33
PIIHAMET . .o VNDDE N 34
Consensus w
OfJHAMT SGERI qu? 170
OnJHAMT SGERI FDD.'VP 170
CsJHAMT SGDRI /FDLIOVE 133
VtUJHAMT DGDTV} HBSMIAK 133
VaJHAMT DGDTV] HSMIAK 133
AgJHAMT HGDRV NV 133
VcJHAMT DGDTV HSMIAK 133
GmJHAMT YGDRV YDIVHI\'K 133
MsJHAMT YAARI FDI AN 199
DpJHAMT EGDAV] Ym‘qgs 133
PmJHAMT YNDRI FDLBVE 134
Consensus 1 f h fs y 1
OfJHAMT CQEKI FI FINSPEA KDVFDDF 270
OnJHAMT ¢ CQEKI FI INSPES KDVFDDE 270
CsJHAMT ¢ CQEKSFIHDSPEA IN31§SMKEVFDDE 233
VtJHAMT ¢ CTEKRSFI NTSLEA y KEVQEDF 233
VaJHAMT [¢ele CTEKRSFI MTSLEA IN3JKI IZKEVQEDE 233
AgJHAMT [ee SSKQKVFI PNNPES QNI NZKI FLDVFNEY 233
VcJHAMT ¢ CTEKSFI NTSLEA INGIJKI ISKEVQEDE 233
GmJHAMT (¢ SSKQKFFI PINSPET: INGQKI SFDVFNDY 233
MsJHAMT ¢ CKNV (DDI D JN INZIDI 15KDI LDDE 299
DpJHAMT CVQELFVNTSVEA ) *VEVQEEF 233
PmJHAMT ¢ KERSFI }DSI EA SIWVINIIKI ISRDLQEEF 234
Consensus vr v y k v a npf p

OfJHAMT 'DVKLI DESINSNKPA. . ST RTNUKLI VVYGSKCDLSTS 314
OnJHAMT DVKLI DESIISNKPA. . ST RTNYKLI VVYGSK. . . . . . 308
CsJHAMT (DVNLI D TNLR. . AGRSI (SLSLFLVQSRQVS. . 275
VtJHAMT DVQLI D! NLNGPVSVRTNYNLI I AYGKR. . . . . . 273
VaJHAMT DVQLI D! NLDGPVSVRTNUNLI I AYGKK. . . . . . 273
AgIJHAMT HVI QI REIIWNESD. . 11 KFSMNLI TVYATK. . . . . . 271
VcJHAMT DNQLI D NLDGPVSVRTNYNLI I AYGKK. . . . . . 273
GmJHAMT FNOWEAFRDNVI QLKEBWNELD. . I 1 KFSNNLI TVYGTK. . . . . . 271
MsJHAMT MESNI GLVRELRLVD NI GETI TVRHNYTVI VASGRELAQNS. 344
DpJHAMT LEY DNQLVD! NVDGPVHVRTNYNLI I VYGKK. . . . . . 273
PmJHAMT VERY (DVRLI DRVIWINTDS. LS SLLI AFGRK. . . . . . 273
Consensus nn y

B 1 T EKE ONHMAT SEMER IHAMT SEBRFF 5 ELXE
Fig.1 Amino acid sequence alignment of Ostrinia furnacalis OfJHMAT and other insect JHAMT
Of: WP EKIE O. furnacalis; On: BRI EKEE Ostrinia nubilalis; Cs: —ALYE Chilo suppressalis;
Vt; BRI Vanessa tameamea; Va: PLLTEEE Vanessa atalanta; Ag: JINBERE. Achroia grisella;
Ve: /NBE Vanessa cardui; Gm: KUEHE Galleria mellonella; Ms: tHELKIk Manduca sexta;
Dp: i EBEUE Danaus plexippus; Pm: 43 RIE Papilio machaon; Consensus: LA F51,
A FREER 100%; FraKil: 75%<AHRUE<100%; #ERE: 50%<HEIE<75%.
Consensus: Consensus sequences; Black area: 100% similarity; Pink area: 75% < similarity<100%;

Blue area: 50% < similarity<75%.
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91

100
100—|:
| oL
100 99

%1

49 — 148 B Helicoverpa armigera (BAF63630.1)

A WY FKRIE Ostrinia furnacalis (XP-028177913.1)
RN EKEE Ostrinia nubilalis (XP-063822676.1)
—AkME Chilo suppressalis (API71313.1)

INEEWR Achroia grisella (XP-059046274.1)

KIEWE Galleria mellonella (XP-026752142.2)

Z A Bombyx mori (NP-001036901.1)

HHEE R MK Manduca sexta (XP-030020606.2)

BFRE Castor silkworm (ABE98256.1)

100 100 L ssyi#a4s iy Helicoverpa zea (XP-047019757.1)

b33 K H Photinus pyralis (XP-031340281.1)
YeJ8 B K4 Anoplophora glabripennis (XP-018564857.1)

— TRIUB Y Tribolium castaneum (XP-031340281.1)
42 L @4y Tenebrio molitor (XP-068906998.1)

KW Zophobas morio (XP-063927718.1)

B2 EMERESHERSR IHAMT WREREH
Fig. 2 Phylogenetic tree analysisof JHAMT from Ostrinia furnacalis and other insect species

23 OfJHAMT ERZETLM EXREREHFER
AETHREESX

OfJHAMT H:PAAE VI T K B8 4 AS [R5 701K
B FARBCE 3 ), HAAA B 22 57 P<0.05 ),

12~ a

0.8 -

04 —t,’—
1

FEXT#E35 & Relative expression level

0 | 1
ND D DT

AEIHEFIRA Different diapause states

B 3 AREHEEKRESILMERE
JHAMT EEHEXMREE
Fig. 3 Therelative expression level of the JHAMT
genein different diapause states of Ostrinia furnacalis
ND: JEWiE; D: WiEM; DT: WiEMbk. EPEEhy
FRMEEARHERR, A EARENG FRER IR 22 5
( P<0.05, Duncan [HT R 2648 ). T EllF.

ND: Non-diapause; D: Diapause; DT: Diapause termination.

Data in the figure are mean+SE, and different letters above
bars indicate significant difference (P<0.05, Duncan’s
multiple range test). The same below.

PUARM & W9 TR IE 4y B JHAMT SR i 635
g IR, HEE W JHAMT A ki 2 T i
(P<0.05), FFET 66.18%; flIGHE G, MXT
Fokim PSR, ZO0AERE LAY 1.09 £5,

24 FH OFIHAMT M EKIEFH BINEE
E3v: b A

TP EKEE 5 189 & 4 2 ST dsSRNA
48 h Ji, OfJHAMT X&DHRHIXT ik & 53 4
dsGFP Xt REZHAH LU AF a2 25 5% (P<0.01),
HAXFRIEETHET 86.35% (K 4), H4§
dsOfTHAMT [P35 2 i & 4l R B ARk ol AP 3R
i A R, Hafe ., 954 (B 5: A); TiiE
S dsGFP (X A G AR B ARAS, RSR
MIER A, ERRERY (B 5: B), [,
T dsOfTHAMT IR B4 H, ZEREE iR
PR, (AARBEIER AR AT, RA&AL R EIE b
MAET> (& 6: A-E).

TR &) 2R 1 H 5L 7 7% Il ik R XTSI 9 6 K R
B YA BEWNE N, TS dsOfJHAMT 3 d
Jei, Y T K R A B A A R O A T A
dsGFP Xf BR41 ( P<0.05 ), Wi B K T = 86.67%,
A 13.33%M RS, TR dsOfJHAMT
57K, 81.67%MI4 HfEERIE A (P<0.001) (&
7: A)o ST dsOfJHAMT J555 2 RITHEIET:,
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1.00 —
s A B
= 075
itz §
ol
K & 0.50+
rS
o
E-E 025 b
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Fig. 4 Therelative expression level of the Fig. 5 The phenotypic changes of 5th instar
OfJHAMT genein Ostrinia furnacalis larvae of Ostrinia furnacalis at 48 h after injection
at 48 h after dsRNA injection of dsOfJHAMT (A) and dsGFP (B)
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Fig. 6 The phenotypic changesin 5th instar diapausing larvae of Ostrinia furnacalis that failed to diapause after the
injection of dsOfJHAMT, leading to the abnor mal pupation

Pl A-E DI FE ORI 5 1 4l gk B 5 W 0 (9 SRR
Figs. A-E show the morphological characteristics of deformed pupae of 5th instar larvae of
O. furnacalis after diapause termination.
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Fig. 7 Thediapauserate (A) and survival rate (B) of Ostrinia furnacalis larvae after dsRNA injection
I B Ry - A ME AR R s RS RN 28 ¢ A0 P A [H) 22 5 W 35
(*P<0.05; **P<0.01; ***P<0.001; ™ P>0.05),

The data in the figure are mean+SE. The symbol in the figure indicates significant difference
between the two groups by #test (*P<0.05; **P<0.01; ***P<0.001; ™ P>0.05).
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59 RIGFETR %N 56.67%, X 51EST dsGFP 1)
XRRZHAHEL, FETZRH N 20.00%, FILRCER
i (P<0.05) (Kl 7: B),

3 itig

ERBMAEREE AASMER TR, TH
KIEH B RBEENIEH . JTHAMT {ERG 8K TH
T fi ) I S — 20 PR g, A R AR B E B P
YERZECEE , MRV (2007 ) £ ERA Castor
silkworm W I e RE T JHAMT 3L, &K #H
JHAMT SWAMIAS B TH B 7776 W W A AH ¢
P, JESE T JHAMT & JH A s FifE 50
KPS . Yang 45 (2021) 434 T JHAMT 3
RAE R AP ) AR, b — B8R T HAE AR 45
KRBT SCHEREIER, SO0 TR R ARk
BN FHUH EA EEE L, W F RIS,
AT SR S T JHAMT RN, I & A
TR T HVLEA R b BAT #e v i — 3k, 3R
JHAMT 7t B b BEOR ST, R R IR D10
FIRENURIDIBRIR Y . RGEEE 38T &I
FOKEE THAMT 5 HAh B 2 () JTHAMT J3371 [
TRMERE R, 5 RO FORIE R4 0C R i, kR
5 AR E R W— K732, Wos i E RS
EBEFEE.

L L B — b L A RS R 85 A5 A
SRR AR L B AR AR BRI R 24145
FHRENLH (FEHEHSE, 2021 ), JHAMT FEH7E
PPN E ORI B A R () R RIE R JHAMT
SER IR S E R U OCEE, nTRRAE A T
e R H S ny R 7 JUA I Aspongopus
chinensis WITFFE R & B, AT TH (45 LS B i
) JHAMT F JHEH [ 3&3K /K 2 gy 7R
DB AERF AR (SR B0, 2021 ), Tian 55 (2021 )
ST 2, FERIZH W Colaphellus bowringi
W, JHAMT FENFER H BIE S0 MEP e
FR W E N, ARG REH, JHAMT &
PRIAEE Y FOK IR 5 40 Ay & B 3Rk KP4
ik, HEMX AT BRI A EE BRI AE K E B2,
FHOHEMA A KA (Juvenile hormone,
JH) (RESI TR, [RIRE TH A Rk A2 i e 4 15

fiti THAMT (23R8 A -ARAHR T 98 5 1778 fiff B iy
BlG, JHAMT FikgERITH, e 73T HR
TR TH R, N R 2er) el R Pe s £ B i
M

RNAi $ AR T LU ) e R0 3 A 9 26 38
K, B N IR H D RE BT . R
RNAi $ARUTERILE . AcTHAMT PR ] A% L
AR TH W, ERAET , FRARIRIIE
FE, IR EHER TP RS e & AR ], ERH A
P U AU F PR EZAE ( Zhou et al.,
2022 ). 7E B S du T 4 ¥4l 8 LdJHAMT
FIR AT R EL RACT I, 4 A Dy 45 R Ak
IR (Fu et al., 2016 ). MRS B Helicoverpa
armigera HH, JHAMT FER 2 S EHOLAR S H 21
Xy -0 4 A 1) 44T 52 0 3P 4k ( Prakash et al.,
2017 )o AMEFEHT, FIH RNAi FHARIHW I
KR T 4 OfJTHAMT (#3534 7] S B4 &
B TES dSOfJHAMT J5 , JHAMT SLPRAHNT
FR R RE M, TS dsOfTHAMT e
B 7E T F ORI AR Y 5 SR ZUAY RNAL ROV .
T3 OFTHAMT )33k, TP F K IR HU 7%
B REAR, 50%Lh L4l UARASfRIRIT R, R
OfTHAMT WIREAR 22 M oK I 5 40 iy
BORAS, MILAEA B I IRBE A T ARSR P LAk S:
EH, (AEARGIREDIRE LT i — 25T . ik
W 4E 4 /NE Nasonia vitripennis W 5 & HAEK
JHAMT Y5E W), JHAMT 1 RNAL THEFEA% T 1
WREL TH MR, JF175 T i B 42 4 /N e B ik 7
KB RAES T g i F 5 Mukai et al.,
2022 ), FET YN FOKIE L) d A7 R A BIE R A
ST, I JTHAMT X9 5K IR 4 d (I EEsL
RBIRG A BERY B, HIH 5 W T ORI
544 U B LA R BRI B R R A R VA
Ko FIH RNAI AR EBRARIUSEE T castaneum
Ml TeJHAMTI . TeJHAMT2 F TeJHAMT3, K&
I TeJHAMTI 1 TeJHAMT? WY Bk 0 Hogh % &
WA B0, MUK TeJHAMT3 7] G284
B FfLE ( Minakuchi ef al., 2008 ), X 5FA]
(IR ST 25 S — 8, ARWFSE R FH Z 80 07 A= W 4
ARAE I TR EE L) AR R SRS 8 T JHAMT 3
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A, # ik RNAL AR RS T JHAMT $E
TEME YN EARME &)y s & ok B g D RE , 5T 4%
AN R EEHET JHAMT VR KB 2% (0 B 45
PIVETE RNAL SEPREE N 28 el #ETFok, K
TR 1 — 20 BF 5 O &3 38 25 3 66 At 35 R 7 S0 i
KR L) B A DIRE , DAE S AT N X
HWEFE o HLE], g R iR B AR SRS
SR
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