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FHi TCRXR2 3f Sk b % SR HA RO B FE LR S0 47

wRENT T & @A kBT

(PHRER2FAEYIR I 250, K 400715)

# E |[HH] LT RNA T (RNA interference, RNAi) A 4 fib i3 Tetranychus cinnabarinus
REAL SRR ) DGR DY, I R AR AP DI RNAL il AR B e i nl . [ A& ] @i
G JPFIS TR QPCR 434, T 18 A AP 86 B9 0 S 1 3Rk I SR PR ( R X 32K 2, Retinoid X
receptor 2, TCRXR2) , FNi H RNAQ, RV T4 TeRXR2 BN FR G, X AHD I 251> A B i 1
sz, [ R ] FERSE T TeRXR2 4 KP4, JFRBEAER N 1293 bp, IS LR K 430 aa,
HAKZK%) DNA 25438, ( DNA-binding domain, DBD ) FIfit {&4%5 44 ( Ligand binding domain, LBD )
TCRXR2 7655 “# I B 3R, EHMbM B E R EM 2R (P>0.05) , (A2 — LRI 7E AR H 2 o0
HFRIE R, TeRXR2 16005 M35 8 W5 (P<0.05) . 7RISR dsTCRXR2 [ 441E T, Aembnt i
2 AT RE B & T D I, T SR dSTCRXR2 1y 7 A 34 B9 DN ] &l 225 52 I B F) 74k, ( P<0.05) , HAAEL
FERONE o IXSELE IR, TCRXR2 3 PRS2 M AP i B AL A RS S0 RNAT B, [ ig ] #Fsedksl T
— AR AL i 5P BLAT SOEAN, RNAT $E, SHFI A RNAL AR PG ARSI 258 T 254 .

KW RNA T RADHE; FEEHA; REEE X 21k 2

Analysis of the lethal effect of RNA interfering with TcCRXR2 on
the egg stage of Tetranychus cinnabarinus

RAO Teng-Yue. MA Ting SHEN Guang-Mao ZHANG Zan"

(College of Plant Protection, Southwest University, Chongqing 400715, China)

Abstract [Aim] To utilize RNA interference (RNA1i) technology to identify crucial genes involved in the hatching process
of Tetranychus cinnabarinus, and thereby lay the groundwork for the development of targeted RNAi control techniques
specifically aimed at the egg stage of this pest. [Methods] Genes specifically expressed during the egg stage of T.
cinnabarinus were screened using gene cloning, sequence analysis, and qPCR. One, the retinoid X receptor 2 (TCRXR2), was
identified and subjected to RNAi. Phenotypic observations were conducted to analyze the impact of RNAi on TcRXR2 gene
expression in various developmental stages of T. cinnabarinus. [Results] The full-length sequence of TCRXR2 was
successfully cloned, with an open reading frame of 1 293 bp, encoding 430 amino acids. It features a nuclear receptor
DNA-binding domain (DBD) and a ligand-binding domain (LBD). TcCRXR2 was highly expressed during the second nymph
stage, with no significant differences in expression in other stages (P<0.05). However, further examination of its expression
during egg development revealed that its expression significantly increased as development progressed. Nymphs that were
continuously fed dsTCRXR2 were still able to successfully develop into mites. However, the treatment of eggs with dots of
dsTcRXR2 significantly affected hatching, demonstrating a lethal effect on embryos. These results suggest that the TCRXR2
gene is a specific RNAI target that influences the hatching of T. cinnabarinus eggs. [Conclusion] A specific RNAI target
with lethal effects on the eggs of T. cinnabarinus, was successfully identified, thereby providing a foundation for utilizing
RNAI technology to control this pest.
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T BV ZRAEY A FAEY,
HAF FREE AT E 140 BBy 1 200 RFNE Y
(Migeon et al., 2010) . AHPH-i Tetranychus
cinnabarinus J&—F i UWLIAE B FE I, WaA
R T BEM T, urticae 19544 (Auger et al.,
2013 ) , FICHEMRAE . AEIF ARG S5 2R U
¥y (Sertkaya et al., 2010; Grbi¢ et al., 2011;
Ouyang et al., 2018 ) o i3 W 1) B % LA 1k 2= By
IR, SRR T SEAE Ry us . AR B,
BRI 4R R A RS L R R G
T2 LA S R T | 2056 e 2 R FH AR BRI
AR = A T AR E i ( Stumpf and Nauen, 2001;
He et al., 2008; Van Leeuwen et al., 2010; & F-1%
45,2013; FARFSE 2019) o HbknE S8k
A 25 X6 7 Y R R 1) [ B, A P R 245 119
il RGN, 55 4ok Tl (i fH, I,
FEABRIERMAR | 24 Himn) F R R B A
BYIRF R, W Y ET A A
RNA T ( RNA interference, RNAi) HI#L
Hl2LASMEPERUSE RNA (dsRNA) HiGHEY),
fil & A MR N H A4 mRNA %A% ( Fire et al.,
1998 ) . RNAIi J&—FhESr 77KV b 3B A
Yk R ik, C4p 2 N T O RE R R 4
5% (Jainetal., 2020) . HARIAYT (Liao and
Tang, 2016; Saw and Song, 2020 ) DA} F H[iiA
( Choudhary et al., 2021 ) SE453 . =LA RNAI
Al DA kb AR R N D BE AR 1 A L, RT3
5 REAR DG A FLE RN ZH LG54 R R
Lb a2 1] 15 BBl W) kR A AR v oG R R
RNAi, AJPL7 | 5 4y i 22 58 A BE IR 15
B (Xuetal., 2019, 2021a, 2021b; Qu et al., 2022;
Zhang et al., 2022) . #0ya)F AAFEEAC RGN
RNAi BRI CRE N D REM EZE T H, dA
BRI R BTG R ) (Hough et al.,
2022) o B, EARAE N —FP R A F A YR
il 7%, SO AR Y R S A B R
MW7, IF BT ARk © 28 8T b A i 4
MW FH (Head et al., 2017; Rodrigues et al., 2021 )
¥ RNAL T3 BB iR 0 — RAEATE T AR AR
SR I 5T A R ) R ) RV O =, AR AR

TR G A B 16 1T 5 HA 5 1 R S R R %
4V (Jiang et al., 2017; Sun et al., 2019) . #f
RNAi W T3 R, B TER4E, His
R IR AR M EE N R, HiTA £
P42 TKs dsRNA 3836 ZAEYIR N, A FG R
W MES (Kumar et al., 2008; Powell et al.,
2017; Niuetal., 2018 ) . [AIA}, IR
AR AT DA B 4 8 TR 4 1) 2 R Y dsRNA,
R —FSCH RNAL # R WA 3E1E ( Zhang
etal., 2017; Rodrigues et al., 2021 ) ., M JCiSRKH
Wb 3% 5 2, JT 2 RNAI BliiA 05— #  0ii
B A A

EFXERER RNAL, CESL TR AR A
0] L iR R RN i a5 1% dsRNA
HHBFFE & B, DUBRAH DGR 1 B K B e J UKD
MR AT R, I H AN ZE B X TR A
PMEIVER (Kwon et al., 2016 ) . Wi Jiz i & 52k
IR 1 BRI RT R 23 BELIBT 2R 120 i 96 40 196 % B ok 1
I#% (Shenetal.,2019) . I, FiitEaEHE KA
SR BIEHLE A 2 H RNATL 19 52l 78
LAY b, AR RNATD F AR HE— 20 e fE
i SE A AP R 5 A B B B O BB AR A
F 5 FE i RNAG B4 50 L R/

1 MRERE

11 #ulER

AR 56 r Al A A D Il R R SR AR T
BT AL RT X H B S 0 F b, AN T
e 25/ 44 F , i FHET = Vigna unguiculata
TE5 54 (GLD-260B-3, TSR HAL gl A
BRANE] ) FREEifgE T 19 450 1, 3R
W, IRBE SRR, TR HITE (26£1 ) °C,
SEEWI N 14 1L 2 10 D, B 50%-70%.
12 RWMHRBRFAEALZEMEFERNOKEME
RNA 125

SR P B WAL 4 A b I i N [R) & B o BERE

i, BRERES % Kwon 55 (2013) ik, 25§
F: 1E 12 em BYEF SR CE R4, Fmbs Lk
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4%, SRIGFEMRAR R K, (HIEaCiARHR I . F
GLENM (2 cm x 2 cm) BUCEJELR [, FRKE 50 =k
OHE R RS B A R kL R R AR R
U 24 h JERME, MR LR R B9 90 AT R e ul
FAERKER 1. 2 M3 dadkess, alikdE 1 |
#4050 (1 day-old-egg, 1E) . 2 H¥AHI (2 day-
old-egg, 2E) . 3 H¥ADP (3 day-old-egg, 3E)
4 HIRUD (4 day-old-egg, 4E) . LAk, bk
T A KB B B ARS8 , A48 WAk 4 %)
W SR L ORIER 2 AU LA 3 H O A ME R . L2
1 500 K78l . 400 k& . 300 L2450 F1 200 Sk AL
55y BIEEEL RNA, L F B E 3 ANMEY
HA ., R H Invitrogon 2\ F] Y TRizol a7 & £ H
RNA, #2072 Wit i . it &5k
YT ( GE Healthcare Bio-Science ) Il & KOG
FAITA RNA BT R AR, JFH 1%3R iR
JiE FL P i — 2 BTN RNA [ 58 38

13 EERESFIISH

{8 ] PrimeScriptt® RT X7 £ ( TaKaRa, |
W, P M 1 pg B RNA RSt A s —5E
cDNA . PCR 5| ¥R 35 A i it i % S 28 % 4
( https://www.ncbi.nlm.nih.gov/search/all/?term=
SRP060716 ) it (& 1) , HIT¥ H HARHER
K451 (CDS) o PCR ¥ 14Z M 1-5m™2
x High-Fidelity Master Mix ( It 5t 8R4 W R4
e A BRA R, dtst, D) 3G & PCR 7Y
2 1%BA B K Rk s, s ] DNA 4§
iR & CRARAALRHL (dbat) AIRAH,
w, HE) Fiksif, JF 5 pGEM-T Easy
( Promega, Madison, WI) TafaiikiEH:, &
TR HRRINY 5 . FHARHeE K B AR Y
G A= JAH A 5 Bl ) 8 AR ( Tamura
etal., 2007 ) . fiiJf] NCBI £ (https://www.
ncbi.nlm.nih.gov/Structure/cdd/wrpsb.cgi ) 434 H

PRAE DR A RS S5 Aa
1.4 gPCR &#f

i DNase I ( Promega, Madison, WI) 2
[ 5L RNA FE i A JE R 2H DNA J5 5% 5% DNA K
mo A 1.5.4.1 $2HU% RNA F=¥)F1 Prime

ScriptTM RT Reagent Kit( DRR037 )47 [ % 5%,
B S —4E cDNA, WA R KA : ]
Reagent fHi##: 5 x PrimeScript Buffer 4 pL .

PrimeScript RT Enzyme MIX I 1 puL. Oligo dT
Primer I 1 uL. Random 6 mers 1 uL. 2% gDNA
#J RNA 11 pL . RNase-Free H,O 2 pL | #2474,
F37 °CH¥E 15 min, 85 CIFH 15 s, ;7% -
20 CPRfF. BlJS, ¥4#H ¢cDNA. qPCR Mix
( Promega, Madison, WI) fi5|¥) (% 1) H[H
#NZE gPCR WA R k4T PCR P74 (94 °C
A 20 55 10's, 60 °C 20's, 40 PMEH; &
fit 2k 60 °CZE 95 °C, FAHfH 15s) o AR
PRI R, RN S SRS X I RN T
ffE AT (60-95 °C) o HF4~ qPCR 43Hr4uE 3
AEYAE B 2 DN EORE R L IR A E
S18 (RPI18S) YE NS H AN, FHitHHAIX &L
i (Pfaffl, 2001 ) o JEPRIFRK RIS TR H]
SPSS16.0 %Ak

15 RNA Fif

it PCR YA T7 Ja 87/ 511 RNAI
UL e BB, R Transcript Aid T7 High
Yield Transcription Kit ( FEBL & /REHE ()
ARRAF, g, hE) #ATAIME B dsSRNA
Iralife . eI & E BB (Lm0 6 R s )
B9 RNAL iR5eH, % Kwon 55 (2013) 7k,
Pl S M B 2 cm x 2 em IETE, 60 °CF
7K 1-2 min, K¢t R C7E dsRNA J%3& (20 pL,
291200 ng/ul) I, HEFEWIL, &24 hE
#—UK dsRNA AbFEL TR R M s 26
dsRNA 4b3 48 h J5H#EHL RNA, i# i qPCR Faill
UUERSCR | FE7E LI 31 e 1) & 8 o R vh Rl
I dsRNA, MEZLRAARL , UL dsGFP 1E X,
B AL 30-40 S, B EE 3K, B
ARERAR, K5 0.3 L (%) dsRNA TR 7EBR () 21,
KAEFE—IK, HIBIPHEESET . i1 GFP /Eh
SR, BN BRAL S 30-40 ki, IR 3 IR,

1.6 HESH

i SPSS16.0 XHAIE I A T84T,
(R € S e i L RV = o NI 2 4
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x1 SR
Tablel Primer information

5|¥) 4 FR Primer name

519175 (5'-3') Sequence (5'-3")

cds-TcRXR2-F
cds-TcRXR2-R
dsRNA-TcRXR2-F
dsRNA-TcRXR2-R
qPCR-TcRXR2-F
qPCR-TcRXR2-R
qPCR-18-S
qPCR-18-R

ATGTACAAAAAGGATAGACCC
TTAATGGTCGGAAGTGTTTTCC
TAATACGACTCACTATAGGGAACTCACCAACTCCCAT
TAATACGACTCACTATAGGGTATTCCGTTGTCGCTC
CCAAACATTTGGCAAGCAGCTG
GGCTTGATGTGCTGAATTACGAT
ACGTGCTGGTGAACTTACCGAAGA
TGCCTATTCAAGAACCAAAGTGGG

(t-test) , POZH LA EAUREAT FH AR 2R 5 22 0 A
( ANOVA with Tukey's post hoc test ) , (#g 22 [A]
P<0.05 WIA N A7 7E & TE2E 57

2 GREHSH

2.1 RXR2FEF4h

TCRXR2 B:[H 1Y 58 & St P 5 an kel 1 (A ) Fir
7No TCRXR2 FFlt R AE 41K h 1 293 bp, W] 4
fh 430 aa, FE 5 Fih 48.171 5kD, SFHLEH
8.67 i FH B H Al ) [R]85 (1 7 5] 4 3 Ak
B, E 1 (B) B, RXR 7EWBsh#hr iz
e, H, TcRXR2 S5#% 4T Panonchus
citri RXR £ [ [l feey, 5 R A9 RXR
SRS PEAR T  RXR 2R PSR B T 2890 X
ZRFW, P AR R, TCRXR2 HIHH
A DNA %541, ( DNA-binding domain, DBD)
Fific ks A3 ( Ligand binding domain, LBD ) ,
G oRAD i 1A A [R) 5 2R 1 TRXRL AH [, TCRXR2
BT RNA 503, (RNA recognition motif,
RRM) (K 1: C) .

2.2 TcRXR2 BIRIEHFHE

K I TCRXR2 78 AP I /2 7 3k A i 38
A, TCRXR2 7EIRIIY S H (3-4 A% ) Rik
AT, TEINIAL AT 4 H 800 bk E i
fm (P=0.001) (K&l 2) . 7EBPZ AU & B L
FErf (K 3) , TeRXR2 78 2 ik i g i

(P=0.001) , 7&K Rk B E R (P<

0.05) .
2.3 RXR2 3 RNA F#i

21 )y RNAG ALPE 48 h 5, il qPCR
R dsTCRXR2 (1) T-Hiak %, Z5 Kl 4 B,
T dsGFP XF A4, dsTcRXR2 4b B2 11
TcRXR2 ikt i TR 35% (P=0.026) .
dsTCRXR2 743 F/KF E AR EIESS R, M
WP LG TF IR A TR SR 1R dsRNA 255, DATF
fli A nf IBHW i &k &, g55R 8 (ES)
FHEL T dsGFP % HR4, dsTCRXR2 &b 3H4 144l
AR A TR, (B EZES (P>0.05), 90%
DENEIL AL ROy A=y

fili 1 dsTCRXR2 X AP -8 (1 B 647 T A7k
AR, ZERE 6 (A) PR, FHET dsGFP X}
HHZH, dsTCRXR2 4b FHXT B HA7 i 22 I BOEAEH
60% LA I I BNASREMF L (P=0.001) . 7FRAIAF
ferb, BT 3 A 5 ERSEIE A R SR A
KIBIERA, 73 R REIE | T2 LS N A
U (K 6: B) .

3 #FHit5itig

PR TR 32 R 8 G ik TR A O Ak ) — F o
BRI, MR 5, e i
X ZZAK (Retinoid X receptor, RXR ) /& T4 —
RGN A AR, 23 5 5 A A A2 A HE R A
WMEZM (TR) FIEMERZIE (RAR) LM
SRR RN, WMRBIFZE 57 DNA
AR N oo ( Response elements ) ( Brtko
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2000

e’ ) ) ) ) ) '

1 000
750

500

250
100

B D. melanogaster RXR
T. castaneum RXR

—*_{: A. mellifera RXR

L. heterotoma RXR
T. cinnabarinus RXR1
O. nitens RXR

_{______.!—_ P. citri RXR
T. cinnabarinus RXR2

S. dumicola RXR

P. pseudoannulata RXR
A. bruennichi RXR

T. clavata RXR

C

. IS |
Nuclear hormone receptor
TeRXRI Retinoid X receptor/HNF4
| -.; ]
Nuclearhormone receptor
TeRXR2 Retinoid X receptor/HNF4

1 SREVMEE TCRXR2 F3I 904
Fig. 1 TcRXR2 sequence analysis of Tetranychus cinnabarinus
A. TCRXR2 =K 55, M fU# 2 000 bp DNA marker, 1-8 18# TcRXR2 PCR 724 ;

B. TcRXR2 & [k ; C. TCRXRL il TCRXR2 2 14544358 .
A. Full length clones of TCRXR2, M represents 2 000 bp DNA marker, and 1-8 represents PCR products;
B. Phylogenetic tree of TCRXR2 protein; C. TCRXR1 and TCRXR2 protein domain.

0.050
0.045
0.040
0.035
0.030 ,

2 0.025
I# 0.020
%/
a a -7
0 F---3"

El E2 E3 E4
YRAIARIR] H #% Different days of eggs
2 TcRXR2 ZERBSM AR BRI PR RIAE
Fig. 2 Expression patterns of TCRXR2 at egg developmental stages
El: 1 Hi%OP; E2: 2 H#ROM; E3: 3 HURGN; E4: 4 HIROP, BBy FEEpRER,
ek EARNG PR 2E S B3 (P<0.05, ANOVA with Tukey's post hoc test ) , €] 3 [f],

El: 1-day-old egg; E2: 2-day-old egg; E3: 3-day-old egg; E4: 4-day-old egg. Data are presented as mean+SE. The broken
line with different letters indicates significant difference (P<0.05, ANOVA with Tukey's post hoc test). The same for Fig. 3.
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FAXFFikE Relative expression

E L N1 N2 A

A% B BBt Developmental stages

3 TcRXR2 EARR X & MBI Rix
Fig. 3 Expression patterns of TcCRXR2 at different
developmental stages

E: O¥; L: #ilfi; N1: 25 1 2504,
N2 52 s A . 1S A
E: Egg; L: Larval; N1: The first nymph;

N2: The second nymph; A: Adult.
The same for Fig. 5.
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dsGFP dsTcRXR2
AIFdsRNA Different dsSRNA
Bl 4 dsTcRXR2 Tt &4
Fig. 4 Thedetection of interference efficiency of dsTCRXR2
HRAE B bR DR, B B AR SRR A
SEBRIRIAFAE 25 (P<0.05, tKad) .
dsGFP: XTHE4L; dsTcRXR2: Ab¥ZL, FEIFE.
Data are presented as mean+SE. Histograms with * indicate

statistical significant difference (P<0.05, t-test). dsGFP:
Control group; dsTCRXR2: Treatment group. The same below.

AHXT A& Relative expression

(=}

105
100

© 00 O O
S W O W

% (%) Survival rate (%)
~
W

A

L1

=3
(=)

L2 NI-1 NI1-2 NI-3 N2-1 N2-2
ARE%EE BBt Developmental stages
B 5 XRESRIH 4 E R B R
Fig. 5 Effectson the development of Tetranychus cinnabarinus from larval to adults
A. dsRNA Xl B J5 A F BN ; B, XPRRAL, L1: 2658 1 K L2: 4% 2 K
NI-T: 55 1050 1 K5 N1-2: 55 1958 2 K5 NI1-3: 5% 1 350558 3 K
N2-1: 35 2 4050 1 K5 N2-2 5% 2 Wi 2 Ko
A. Effects of dsSRNA on the development of mites (after egg stage); B. Corresponding phenotypes.

L1: Ist day larval; L2: 2nd day larval; N1-1: 1st day first nymph; N1-2: 2nd day first nymph;
N1-3: 3rd day first nymph; N2-1: 1st day second nymph; N2-2: 2nd day second nymph.

and Dvorak, 2020 ) . 7ERRH 1, RXR My[]JEIE
AT TEE (USP) AE AW i = 52K (EcR)
A TCAAREE 7RI 3R T8 I BB DGR E I, |2 2
HREMME RS (Bonneton et al., 2003 ) . &
A E K ik Manduca sexta 352 & [ Aedes aegypti
AR Y Tribolium castaneum 25 £ Fh [ Hufk

W44 2 Ff USP (Jindra et al., 1997; Wang et al.,
2000; Tan and Palli, 2008 ) , EAIHIhEERAES
Wi KRR R R Y] (BRTERE T, BN
RIT W% RXR HH, (HHIGEr e SRR A
A—E M2 BRI, Toie T g4
TG AR AP B Y EcR L DR 17060 4 5 2 o
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BET-# (%) Death rate (%)

dsGFP
KN[E] dsRNA Different dSsSRNA

dsTcRXR2

dsTcRXR2

6 dsSTCRXR2 X 5P A B SE 3L AL
Fig. 6 Lethal effect of dSTCRXR2 on the egg

A. DRBET-R; B, BOLRA,
A. The death rate of unsuccessful hatching; B. The lethal phenotypet.

)& B FEEABREROCR, BT Por i 4
RXR & (K] AT LA BH W7 4y 5 % & %8 B0 ( Shen
etal.,2019b; Lietal., 2022a) , {HIE7E —BE M-
FIIFSE h A A IS T3 RXRL if & RXR2, #XT
Sy 3 G Y % R A R A B 2 ( Yoon
etal., 2018) , X SULHIAREP 4 RXRL ( Shen
etal., 2023 ) DLRAWFZXT RXR2 () TH4s R —
H, MARRMFR LA dsRNA Ab H -1 11
RXR2 BE A AT LA i 3 52 0 B (1) 5 - 2L AT 08 AL
I o MR AT AU AH SR DA S AR R AR 55 B 485 S 7T LA
M, RXR2 J R 7E 0 b AT e AR A Fo A R
IR AR A &)y 5 ) B ) & B AR R L)
fig, MRLEIN & B ot B i B DG . ULRHAE
g, RXR EERE N 5 & B W e IEAS
1 B MBS b AR 4 TUE P B I i RXR 5 EcR
AL HAE, VLB AE Ve FIPLEIE A RRRA
5.

BF AR 85 U Y RNAL BIFFE R B, /K
VI ARES 515 %8 A IR N ( Shen et al., 2023 ),
I — 2T 5 X IR SR 3L ], SR FH
AL BR N HA BRI BOERCR . SR, XEFIR
SEE G 5 AV B BE A, T R o A R ik
Wk, EhEEE AR dsSRNA 255 F&fe, 1 H
e LL2E 5 i 1 B A FEAR AL 2L, I 5 305 S 50
SERAWMWI . F L, AWFIE R R WL F

dsRNA X )86 2 sl % B AR R, BR T8
FEHRAGIRER R R AL, WA AT Re S
Ko Ji—J5 T, FEMEA RN, EE kg
PR BT 25 55 375 1) O Bt 2 T A A R
HHI/E dsRNA BB J7% b, RZ050H
T ey 22k, i, il 2 R0 4
dsRNA FUHKRATEL, X EERPR AT LIEE R dsRNA
TEAE YR N RS E e AR A 2Uh B iE
TEBE G 138 3% 2R T R AE T (i) it FH w7 =X
M dsRNA BHEZ|ZSCHEZMIEN . Bt i
AT LI H52 dsRNA AR R 54 75 b
( Chitosan ) . EFi{& ( Lipofectamine ) . fik
Fh. BIEHREMHE T (Star polycation, SPc) Fl
JIK (Peptide ) S5#kiA ., LISERIEREZL dsRNA X
B B P AT TR T B AR dsRNA, 7]
15 5%AYEPER ( Ramesh Kumar et al., 2016 ) ,
F e RS = REER N SCHOIE A 5, vl
— 4R dsRNA BYTHRCR, 8y 10%, %
KA WUEARFET R ] 35 70%LL [ (Raja et al.,
2015; Dhandapani et al., 2019 ) , X J& K k5 S b
e -5 PN A B A% O B A B SRR SS 1Y
Jin dsRNA B 20 il )N #3219 £, $2 R BOEAUE( Zhou
etal,2023) . AL, HEHRGE, MR T R 5T
RWE PR BAA 53 IR #AR$E AR R dsRNA
B, DA T o2k n dsRNA #5324k



+ 536 - o B 3244 Chinese Journal of Applied Entomology 61 %

15 Chilo suppressalis i SET- Rt i , e BHHK Z
MR AR AL ( Wang et al., 2020 ) , k248K
[ A e 2 2 0T dsRINA PR I WA A 1 o 2 e
LT, O A i il R W 2 I 8K 7T 42 &
dsRNA Xf 7 81 4% ¥ F1 % &2 WF  Acyrthosiphon
pisum FEAE% (Avila et al., 2018; Hunter et al.,
2018 ), BILER I E T1E W EIRRE 12 R dsRNA
5% R AR EE Y RE T, E TS N BOEE . PEiE
AHOC AR FE fk 25 G g v | — (IR B b 5 1A gk
Spodoptera frugiperda %53 R AET-# (Sun et al.,
2020; Li et al., 2022b; Yan et al., 2022; Chao etal.,
2023) o XS AR X dsSRNA T #
W AN LA B A BEARAL B SF R R, $¢% dsRNA
HEASEAR A Y AN AR, DI i HO A 354k
YW B ¥ HE 41 ( Yoon et al., 2017; Vermeulen
etal., 2018; Demirer et al., 2019 ) .

B A py 5p B R s 4t nT DAHS Bh
ARSI R T7, DA B R AE A1 1 275 B
IRBE TP ORFERIRE A AELE o A T B A & B By
B, ZW BULREE B B BUE ST IS5 dsRNA,
WERZ EFH dsRNA #F17 3% fuf=l, B4 Al
ME— A AT Y38 2 7 2Ol B 0% . F s R —
A, TR PR Y AU T RNAL B3R T
TE R RBE H ] dsRNA A 2y it 55 7 =20

A S A ] dsRNA e 800 ik
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