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PERIE N & EED T R TAF IR Z ), KR
AR ST EAR R RIE R 1 BBYR B BB s S 2%
HEPEBOR. 5 HABAA B E A, 3 2R iR EE AL
WA EE ik, BepunEem it RAEY
S GRS S AP SO BE =, H AAR T BT
WA B IAL 2 D Va R BE WO 2545 1R, DASEIL U
IR E N, HRAERRAGIA SR E R
W= FEABGG G FRPUANE R AR 2
S RGN, T A e S S A
AETUL, et REUR R 5 #F Y. HaRR
[R]85 5 ELAR I 72 T4 5 Sy T AL TS, A7 229 BHLIT
LR HTAT S HURT I SRR AUD S, JF AR R
ZRth RN U R ERAEEOR, AT BT SEEL
[E SO 22 e AR AT R R . A S -1 4 -
FIR[E] (85 A AR SRR MR, IR BEAR G AL R P A
T3 TS SR il S S AR R AT B T
HLEE, DA AR5 2599 5 T4 B SO A 404

1 xR SR ki

TV R AR B AR Y, e e ar
i ERATE N JashF AR WEAE EEY
ZIRFEEE-EA EA-ZREHE LT E R RN E
VR —J5 i, R I AR5 T DU R e LA BR el
PR R BUE sh; 3 —J5 i, R AR R A
W B 73 S R 25 E B ST I B Y.
PAEA IR B (< By, R T 2 AR A
RIERGSAENAENLR AT DI, WRNAJUER, &
BT HPDSE R, HEYEERSE, X
SHENR S, JFEE S HAF R T KRR A
PRI LS, HEIAT A — A B A e B R SR A
BRHVRY, H-THEPEMERAEE. SHFER, pEth
FES DRI R, TR T 2 R B L
. Sl 5 AR - 5 - S I ) % T
KA, W IR SE 1A 35 RE TS i AU E ) 40
W G TE A 2 3 R R LR, SN B I
17 5 Ak,

1.1  RNAJLER

RNAVIER, WBFOVRNATIE, & —FiEEZH
P b OR ST (AR B AL, AR RE K/ > T RNA
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(small interfering RNA, siRNA)JI#E P IEE A FRIA
BN S IRAZ BRI A 3%, B\ AR AU
R gerb i T E PR BB RN, R TR A 40
Ja, A UEERNA (double-stranded RNA, dsRNA )k 4k
FIZEAL T dsSRNAIRNAZ} T, IXEERNAR] LABE AN Y
(%2 N VIR Dicer(fE 47+ ADicer-like, DCL)V)%I ik
K N20~24 M H B FIsiRNA. siRNA 5 ARGO-
NAUTE(AGO) & 45 A L MRNAE T 1 ITBRE A 1k
(RNA-induced silencing complex, RISC), E.#& 1% [FJE
T FERN AN/ B9 35 8 PR, PRI R R &
AR G, A I B8 B I 385 2 U I siR -
NA(virus-derived small interfering RNA, vsiRNA)#E 7]
B 5 DA 1 Sk A B A s, T 2 B A R B
(Wheat yellow mosaic virus)fJvsiRNA1REHI] /N2
ROSTHEFRIEA I RIL, 3E 1T T EH 2 AROSHR 2 I
T RN, S AR,

TEIR TR SR RIS, R R T
T I et 1 — A 5 LA ) BE 22 R O RN ADTER A 1) 5~ (vir-
al suppressors of RNA silencing, VSR IUHYIPLR 75
T I VSRIE R B R G ) S iR B,
FEIE 22205 (A4 iz 4o, BHIEERM, ANEDREER
VSRi# A H T HERNAYCERIE 2 1A R B B 40
HIELTIRE, WIS B 2 S i i s 2 .
Bltn, KRG80 (Rice stripe virus, RSV)ZRAZH]
NS3. FHHiPL 2 7% (Tomato spotted wilt virus,
TSWV)ZfiGfINSs. £t 85 i 55 (Pothos latent aur-
eusvirus)Jmid IP143 RE EL #2455 dsRNA, LA /DsiR-
NAI AR, 8 RBSE4E 19 2 (Cauliflower mosaic
virus, CaMV)%it4HIP6%E H i@ it 5 DRB4 H.1E 1
DCLsHI#EE!"; /INPG #5316 195 2 (Zucchini yellow
mosaic virus)Zw il IHC-Profig % 5 RNA F 5 4 #2 il
Hua Enhancer 1(HEN1)E{E, ##|HammE" B4 —
L 7 A B FAE A TRISCIIZ O AGOE H, W /AL
97 2 (Cucumber mosaic virus, CMV)4mid12b. F&H
44595 ¥ (Turnip crinkle virus, TCV)ZwAS P38, il
ABE95 5 (Tomato ringspot virus, ToRSV)Zmhid ICP.
FH S 7 37 955 7% (Beet western yellows virus, BWYV)4w g
AIPOY RE % S ) A [H] I AGO 8 [ i i o 15 Ho AR e
PR O RN AGTER

B 7 M H VSR U Y TR EERNATTER, i EE
W2z EFF A EHEYIIRNATUER R4, i@id vsiRNA
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BRI EF FBE DR, AT 25998 75 AR G A IR T . 181
i, CMVHIKZE 5557 & (Barley yellow dwarf virus,
BYDV) K FIvsiRNAYS EHE 7] 25 LY I 2% 2 &
JRFE, kR R, RSVIRIE M vsiR-
NASE F B PERGE 1, S EOM B # AR &R
2201, i B 7 BA 4 A4 i ¥ (Southern rice black
streaked dwarf virus, SRBSDV). H1[E/NEILH 55
(Chinese wheat mosaic virus, CWMV). 5 i 2555 7
(Tobacco curly shoot virus) i fvsiRNA NI 73 i) ¥ 7]
IKFEFE T TROCT . W TR . RNASR gk
SEPUIEAHOCEEN, B i — 2P AR G O n EE
>]ji[20~22].

12 HHFRER

RS RN — M EENEY IR, 2
A w. E58% S, RENEEZ M EmIGs).
FERE AR B 11 5T B At ) 0 B S e vy, 32 BEAROBZ.
R R AR AN B R R A AR, e R A DG B
17 i)

12 3 MR 14312 (ubiquitin-proteasome  pathway,
UPS)il i ¥ K5 8 18 iz RAFR I AR 7, 2R
SR FOE N R B R PR AR, X — ik B S AR R
TEEE(EL). 2 R4 G (B2)MZ % B SRR (E3)
TR, HAXFh ez R T 008 0T B i e e
EEHE3JER WOk E B R Y], UPSTEEY
PomBER P R EEAER,  anf s ™ 5 il 1005 B (Beet
severe curly top virus)C42E A%, o [ T A Ak it
95§ # (Tomato yellow leaf curl China virus,
TYLCCNV) B & 4ifid flpC 12 A, /KAGB 4 i 5
(Rice dwarf virus, RDV)IP28E A7), JE 5 &8 M5
(Turnip yellow mosaic virus)FJRNAZE & B (RNA-de-
pendent RNA polymerase, RARP)™. k32 24016
7 (Barley stripe mosaic virus, BSMV)[fJybaE (17145
REd 27 FAEYREE E3 R, KAZ R EH E E
PAREfgE, AMie 28 BB AR . VR 9 2510 [ B
>, UPSHREE R TERT A, 1% FAE B 1S 5,
TR EER e, WIBWY VEHitL PO [ H A F-box 414
B, 254 ME3Z RIEKME &Y, M HAGOIf
W HZ A0 JE BEME, AT HI I RN AT BR AR 355 2347
el BAERT AR I, KRR EDR B T (Rice grassy
stunt virus)Zwhs FP3E H REH 155 — N U-box KAL)

E37Z ZIELMP3IP1HIRIL, J54& AEHEFI/KAERNAS
T HIDNA F R AL G5 R T RN AR A B IV 1 A,
SEUKFEREAA 2> BEHE 2 4505 Bk AT A
Y i W EAZ AR A N B AT B I A

ZARHIA MRS G T SR A I X2 A R 1) R
NEALEE, BN B AR BRI A AT B AR I — PR
HUBI> 2 FLAE20054F, AT B FCAROB MM AL 7 75
(Tobacco mosaic virus, TMV){Z 4LfE 15 TR E AT 5
5, FFim it i 85U B (hypersensitive response, HR) & M
W TMV IR BIERZ G /i Fr, ik B um = 1E
L B, WS SRR TR
IE, WIS ERE WK EEANBRIGES
CaMV 41 5% 8 H B 96 & f£ % 8 (Turnip mosaic
virus, TuMV)Zw 5 JHC-Pro H./F M IR #1975 B 117
LB e B DL (K ATG8s I XU AE I3 25 1 45 1 2
MR A C1EEE /IR FBCTEAEA T 5% 22 PR AL i 22 11
B 5 REET By Beclind A0S HE ) £ IE X g
RNAJR B IR R R, KRG & SE M
#(Rice stripe mosaic virus, RSMV)4 il 1 b &5 4 A i
5% ESnRKI AR I it LR ILATG6, 111ATG6
DUV [ 3 2 10 ) PR AR AR R e, X — ML g
R ae A A A EEBRRE, RSMVEEEA
ik BER R 2 TR AR T, TRE B AR 40 P N AR
RO LUEI S S B RYEREE NS @ K, Tk
A F IO T PRSI B R G AT, 2 BB 2F 40
W A I 2 B 5 M) FH OR 4E 5 0 B I AH AR MR AR
GBS B O SR BT A S, 2 M R R
eI e 2 b (%) B R B R P K U B 1 R OB B
BSMVZwht f¥jybAll 2 g 7 fifi il 94 #5(Tomato leaf curl
Yunnan virus, TLCYnV)4miZHC28E A4 REIE L 54
PESE GRS F AR KR T ATG8 S ATGTI B &1k
Tk, AT 008 B 2l i | e Ot R kB,
BSMVik GE i it 4wt [l ya s -5 iV AT PR 1) 1 24 1
1E,  BELBTVRIE I B8 A 40 1) 1 Wk i A0 1) P e AR i
b s B, KRR AE il 5 3 (Cotton
leaf curl Multan virus, CLCuMuV)4mi3IC4sEEAH 5 &
A0 B B L 0 [H Tel FAA FLAE, 1 5HelF4A 5 ATGS 1)
HAESRANG] B IR B R R sah, Y
W REH) R A WIS R PR 7 R B A et B R G
WBWY VImtS PO H % T sedid iz = emish, i
B AR RERT EHMINAGO1E A,
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TuM V4R VPRI TYLCCN VSR i IBC1 A5 E W
1) [ AR 53— M RNA TR I8 12 1 B 2 (1 SGS31),
SEHOS R IPUR SRNAVIER IS B X, e a1
125 MIRSVEHRHL 3z 5 8 1 38 300 61 #4200 it
JR A 1) 2 B R 2 remorin 28 [ FORE R AAS 16, A 3ok
R R AR, (TRE RS AERRR P B 30T, B
TR, HhRIET 5 (Pepino mosaic virus)Zwid A
RARP1E J M 2 8 % HliBeclinl 5 m° A1 £ 48 1) HY
FER R BIT FHAKAL  JEHR 0242 R HA-
KAIL, M0 m® AR 4G B R A0 2 4.

13 ERGFE

T 6 K %% (innate  immunity )2 FEAH i
AN AT, H AT A R SR
RO EWAZTH, BRI R 57115 X (pathogen-
associated molecular patterns, PAMP)i% 5 [ 4 ¥%
(PAMP-triggered immunity, PTI)FIRN Fi75 T 1 9%
(effector-triggered immunity, ETD'™". H §i %84 PTIF;
T TR G IRAFAE — S B, RN B3 i 45 A
FAHER S L PAMPs. R Ik, R IR
KU, HEYER A RGAEIDURTER G R K
BAEH. WPRRAZ L 2K A SERK3(BAK 1) HISERK4
(BKK 1) fif#TCVEY iS85 2 (Oilseed rape
mosaic virus). TMVP' CMVPH #1455 5 2 (Plum
pox virus, PPV) 7 2ERNAJK T3 (K113 4, TMVAI 445
X3 #(potato virus X, PVX)[fJCPEE [t ] LAf & 248
PTLRIFH R R, K (I MAPK AT 5 5 (R i
O KRR ZR, T B 48K S A8 M5 5% (Soy-
bean mosaic virus, SMV)"L b4, MM H— &
FIRER EE AN 32, 00 B 8 NN, B
WEETUR RS 119944 B AN TMV IR I N % 5
Ja P, otk 2 (LD R B RIE R L [, I0dEPVX
IRx I FIRx 2P HFITSWV f1Sw-581 Tsw!®H 0210 $t
CMVIIRCY T4, 3 K RFE PR 4 L ) 26 11380 5 LA g
HPRE AWM, AFEN ) E 405K 5244 (Toll/in-
terleukin-1 receptor, TIR) ] 5 &5 A4 35k 25 0 e 45
(coiled-coil, CC)ZEIk. i a] FIH% H R 45 & (nucleo-
tide-binding, NB)Z: M3 A Cl & & &R EE 41
(leucine-rich repeat, LRR)ZE M1, 5PTIZA, REE
I T 2550 12 42 PR 58, D D R K i i — 28 40 i 7 A I
B DIHR RS, RE A Rt BELLE 5 75 (42 4.
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52 X R Hh, s EE s B B gm0 R
M e R gz, DMEidHR 4. TLCYnVYmbS HC4E
M REf% 5 ik BbE 175 5 ) 82K 1 (hypersensitive  induced
reaction 1, HIRD) ELAERIAH — 54k, S 4RLLIHIR 1
oW P i, kT A A RE ) I HR S N HE Bl 5 ) AR
el O 2 AN AR AL HIROS 2 R A
PTIH 2 [R50 iR TYLCCN V4 5 1
BC 185 [ U BE % F | 22 28 JiR v A4 25 1 R (mitogen-ac-
tivated protein kinase, MAPK)ZBL(E 5, #BIHEE
#11°% FH 3 B g B % 22 (Beet black scorch virus)f 44
TG, 2 IR B MAPK 2 JB I 5, 32 1 1) 428 B 1 5
PRI R, (ERRERIE SN TR I8
o EEPEKETTREA14-3-3a 8, w4t
MAPKKKa514-3-3alf145 &, FHMAPKKKof & H
TR B A%, AT 0SS T MAPKAS S 14700 2 i 3.

14 YR

YIRS SR EYE KRB RIS R
VIR e, AR B S R R AR AR
FHAR T2 e, /KK (salicylic acid, SA).
ZKF]R (jasmonic acid, JA). ZMi(ethylene, ET)/E N =
KEEAHREER, ) ZiESS T2 R0EY 5%
1B e B g,

SAR B RIS S5 PR RN IR, F
FE19794EWhite! " 2 Vx & BILAE M0 2 o S5 S A B BT ] 1L
MRt KA R ) BT LA B S 3 5 00 5 X TMV ST 775
BE— BRI, HTMVIZ G, AN ISA
HERBERE, PURMKERMEL B BT,
AW TR, SAPUE I HF E I8 I 0 ip B R i A
R R KB B IS A s, B, PPV
ToRSVHEWS1E 2 T (Rl i Rt AT i, HH RS
PR B 2 BN, 10 7ESALS 5l ] (0 % 56 R AR 7
HPPV 5 ToRSVIK B B ia i i E 58, KRG Fr
PR R E ST, SAE SR AL ERNAT
PR AR UK R, SAKL LR i 5 RNA VB E % 1)
DCLI1, DCL2LLEZRNAMKHFIRNA R A BFRDR 1A
RDR2 1)1k 5 0 5 4 rmr, 308 1M #0335 50 46 1995 3 (To-
mato mosaic viruS)E/‘]ﬁ;rj%m]. 55 IR, A v
TS R I B B S AL BE A5 5 (K130, WICMV i fis
[rI12b72 A RE B IIHISARIRR R, 5 B 2 a7,
TMV [ & il Wi 5 5% 6 K P ATAF2 BAE, dEimi#ni
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HYISAE S5 S, bR a7 HHT AR,
YA — RORSF IR E, X RE A& A N &5
HABMER I ERAR LIS IR, YR B0 SR AR L
XK F 2 NI 18 B S, S A DU o it
ITE S K GG S L 2 AL, BOESAP1H
G, SGIRPUR LR ek, DAHRAEA 55 2 AR I
T JEAEYD; T TYLCVImbS [ CAEE H Re i iX K E
VI E, LERE A0 M0 RS2 3 B It DA R 2 %2
FRERAR, FE NI AA T R S AA 5 20 A% TR
591538, PHASSABIEE 5 KW, REIRFRE
BIPR AL RAF IR, BOR B R, KRB S SUR
B P2HE H e 5 SA(S 5842 5 ZL#% K 7" NPR 1 (non-
expressor of pathogenesis-related genes 1)H/EFE{EiE
NPRI1FIBEAR, AT HI 55K FENPR 1A 5 (5009 75 BE
A7, T TuMV 2 B N3 3 4 40 S NPR 130081
HSUMOALABERR fk, TINPRI 11X P FHER1E J5 A5 10T
HAEUR S b B EE Rl i gD 5
FINPR1JFHI SGNPRINF IPURFEAER, R0 2
AT IR HILE FE At 7K R B3 A0 5 2% S Y 0 2 8 B 01
HAFAE, 2R WX AT B8 2 05 25 11— Fh DR <7 1 B 95 180 L
o 79507

JALE 5 76 R 1A 0000 s JR Ak A= 4 A B e iy e vk
RN RBEEEER. HRRY, JAGSHEERS
RNAVUERS SR 0 A2 5 Fi . RSVIRAL G
BoEAKRBIAG S, SEOL MFERE TIAMYBR®R
18 B FEOETE R, JAMYBREWS 456 HE0E
RNAVUERE 6% 0K FAGO18M JH 2 1, % T
AGO18%ik, AGOI18H LL4E A miR168 LA il I Xt
AGO1HVIHIER, TS 5RAGO 1/ 27K B £
G FERY SN, R
— BRIV X IAE 5 B R B 50, ITYLCCNV 4t
HIBC1EE H S 32 i TiW 5 (Beet curly top virus)Zwhid
[RIC2EE A HIREIHIALE S, (R H™), KA
B X% B (Rice black streaked dwarf virus,
RBSDV)#%i i f{1P5- 1 it 5K FECSNSA HAE,  #li] B
HAGHICUL ZFA, BIRSCF" &1 i) 58 5
PEMTTIIEIIAMRE S, Rk ER ", SRBSDVSHY
P [ AE S At 5 /K FRIAME T H [ FMYC3 ELAE,
TP S MED25 )45 & M T A0 e o s vk, RIS
P8LAEE HIAZE H HAE, MHIMY CsHH: S umin 1k,
HLFEHHIAG S &%, (RESRBSDVIZE:, MIRBSDV,

RSVAIRSMV % 7K F81 % B tH AT 581 FH 4 i 11 2 1R B
IR X HURIAN SIOHOREERT S BBt s R
M, TSWVAR ZLBRHUE 4 i INSs £ i id 5 TCP21 .
P, b RIRFEAIA. BLVERR . A& P lE = Al
GBS ZARE A, MHIX SRS SN SRR
B, N T R TSWVIBERENSs S B 4, R s
AR Tsw I 2R LM S 5 TCP2145 &, J
T EENSSER (1, I S I AR 99 B 1 < P
ﬁﬂ”[gé].

ET/2 M EENSSHYER, CEMEKEE
T i S A e A AR e i R rh AR AR, Bk
ETI A4 RIS 5 5 T2 X 75 2 b 3 e 5%,
HETE 5 i S 5YbunE, LILEET M@k S
S s Ry mATE R, BAEN, ETES
RS 7 2 0L B TR % CaM VI ™ R S E 4
IR TMV H DY, ek RET, ETE S HE 2%
B PR UM . IRDVYR AL RS54 B A
Pns1185 A REVE A TOKREMET A & gz, SHp
AISAMS 1K A HLH: HAFBIEETHI A& i, I
Bhm EEH0R 4. SRBSDVAR G /K 5 541, H 4 fIP6
HARYE 5 /KBETE 51 MO FE FRTH2 EAE, #)
H IS N B SRET(S 5, {2 SRBSDVE 2 4 711
(IR FB R AR T D I Y. SR 945 SRR T A
SRS AEET S 5@ Bt 5 s B 2 4, i
ET{E 5 a0l R 8 Y095 S hu itk 16 T2 — 25 g dir

2 bR R R s R R S

IS B L AR A S8 B R 5 s 8 (R 98 25
T AT DE A A KR HI05E, H— BRSRE 4
S, DITIAEH fE H B 5 AR R R,
Biva e EESER, 1 2 ARML AR 7 b R B K B T A L
BERT7 sRATA AR, FR AR AR A A B ik
WA, R O S EERE TR NS B R
WHRG A, 51 ien b s AR EAE R IF RN,
WE i o 1o R T A AR L R A (] R M R, e
7 B OB 0 WA U KT AR R B RN,
TR 8 T BURACY |- R R L o et AV 0
B R, R R R R 2 R, B
EBERE . MERIRBE A A TE AR R R A, RGN R
FERES B IR AR AR [l N RE R 48 5, Tt — P4 7 Ju il
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(e 484 5 Y AN [ AR R B Y, e 0 [ 1 5 2R Y 7 7
TR IR e R4, DATE B He A Py A2 ) i .

2.1 BB R B

FF I8 B 1 HUPR P AR A1 [l 110 3 R ol o e 2
R B ) 2 B 20 SURN B g e, HLAREHE: (1) 7H
IR N B, B R E T B Ae S E N U, 2l
RIRFEIOCBE; (11) AN B b, - E AR bIE
R TS5 e L Y U 5 N B e, 12 3 B B N ERLA
Ja A AR YR, B A MR I B A (1)
W Y FIRE TR B, T 0 1 5 s A AL D PR TGN
YN IRBE, hiE BIReS1ETE; (Iv) EEALHEDE
W, B AEAI R T SIS B HUAR B 2R G ) I o,
SEPUE R AR B A AL R, XN T
7E H K A g R A PR B B R A BT =
X[1,93].

H BT 9% T 47 A AL B IR A3 25 40 4] Sl B LV
BB I O 2 ikiE. WRDVYmbS AR 454 8 A
Pns10F1SRBSDV % i [ P7- 1 £ 1 35 BE T i /)N B 45 44
R R, gl S R Ui R
HEAER X, RSV HIZAL 7% & H (nucleocapsid pro-
tein, NP)RITYLCV{ICPHIRE A B s iE 2510
SR AR SR R R RO KRR
(Rice gall dwarf virus, RGDV)FIRDV I A\ H A/ HE
RS, BRI HRAAR N IR B W AR, R T B B RS
A, TN 0k o i v - R

e Y P A R B, R T 1) — P 22 4 o A 2%
B, AR R RIE R T R ERAR NI R, T RF
KA 6 (R AR 006 25 P AR [ F AL ) S stk o e,
RGD Vi g ith I 45 #4 2 1 Ps 1 1% BB V0 25 1 0, 3%
TREE, I R IS F DA I () 78 2 AR N ) el A
0% RSVARIE KNP AEYS 5 KK BB RR 2 19T R
H(heparan sulfate proteoglycan, HSPG)HH H.45 & i 1%
RSV AN MR ARANAT Y, TYLCV S b ) & A0 ¢ &
1 (Rep)-5 My d el 45 i 1 30 5 4 % B )5 25 T PCNA
MIDNARGHGHH EAEH 5, 75 Bl 28 3 N 31 e iR
R T e DA I kAT A O,

T FEA I B Re il T B B U AR T R G R
B3 28 AR, 08 T SO L% 7 e B 1) O 2 2 B DA
BRI N HE SR O S BE SO SRS, R BAL
5 B B (R LA R B2 IO AN [ T AF(E 22 5%, RDVIHELE

774

PR R - ) 3L A B Sulcia b, B3R AE AR 7
kbR NG REA A, AT TS B a0 O IR B
P gh 5 AR RSVARAD NP5 4K K AL 51 B
JREE A HAE R G, NS EE R gk mlr oy
HEARGEIX, Fhdt s N e 5 g E s R — [k
NGRREM, SRSV R E B AR, RGDVHH
IS5/ B F Pns 11 0] UK Bi/NE 25 K4 B ZERGD Vi
BRRLAARTE B s B S [B) O M VA i g N
B dgp Py, SeIaE EAL AR FIN, RGDVIIANEE A
P8IL HE -5 HL G M Wik T TR ER £ 9 AT M 82 A HSPG H.
1E, MTRGD VI BRI 6 T H ) ks 1Sk 58, 20
S E AL A B RS TG T R e rh, B
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Figure 1 Molecular mechanisms by which arboviruses manipulate host plants to promote the transmission by vector insects. Plants mainly rely on
ethylene, jasmonic acid, salicylic acid and other hormone signaling pathways to resist virus infection and insect feeding. These hormone pathways
regulate the synthesis of volatiles and defense compounds to affect host selection, feeding behavior, growth and development of vector insects.
Different viruses act on various stages of hormone signal transduction by encoding effectors, activating or inhibiting corresponding hormone signaling,

and manipulating vector insects to promote the epidemics of viral diseases
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Trans-kingdom interactions between viruses-plants-vector insects and
viral disease epidemics
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National Key Laboratory of Green Pesticide, Guangdong Province Key Laboratory of Microbial Signals and Disease Control, College of Plant
Protection, South China Agricultural University, Guangzhou 510642, China

Plant viral diseases seriously restrict the yield and quality of crops. About 80% of the reported plant viruses are transmitted by vector
insects. Elucidating the molecular signals and mechanisms of the trans-kingdom interactions between viruses, plants, and vector
insects in the disease cycle of arbovirus is the foundation for more efficient control of arboviral diseases. The epidemic scope and
intensity of viral diseases mainly depend on the two key steps of virus infection and transmission. With the continuous development
of molecular biology, cell biology and various omics technologies, how plant viruses successfully infect host plants and how they
efficiently spread through vector insects are constantly analyzed. This article mainly elaborates on the specific mechanisms by which
viruses escape plant immunity, break through vector insect barriers and immunity, and directly or indirectly regulate their
transmissions by vector insects. It demonstrates the powerful ability of arboviruses to manipulate host plants and vector insects to
promote disease epidemics, and also reveals the molecular targets available for the prevention and control of arboviral diseases.
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