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Research progress on the tritrophic interactions of RSV-plant-vector

ZHANG Kun, XU Hongmei, ZHANG Dingliang, HE Zhen, LIU Fang”
(College of Horticulture and Plant Protection, Yangzhou University, Yangzhou 225009, China)

Abstract To investigate the current research status of tripartite interactions of Rice stripe virus (RSV) -host-vector
from home and abroad, recent researches are summarized and compared by literature search. The results show that.
1) The complex and direct interactions between the RSV encoded proteins ensured the orderly connections of the viral
life cycle. 2) The indirect interactions of RSV-host-vector are mostly consistent with the characteristics of virus infection
symptoms on the plant and virus transmission through the planthopper’s eggs. 3) The direct interactions between viral
proteins and vector factors participate in the life cycle of virus replication, transmission, and resistance to the
planthopper’ s immunity. 4) The studies of RSV-host-vector interactions have already become a hot topic in plant
virology and high-level researches are emerging now in China. In view of the immature genetic system of RSV and
planthopper in studies of RSV-vector interactions, solutions such as accelerating the construction of the full-length cDNA
infectious clone or the mini-replicon of RSV and optimizing of the existing CRISPR/Cas9 technology to achieve high-
through gene knockout of planthopper are proposed.
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Table 1 Summary of studies on the interactions between viral RNAs/proteins and host/vector factors
HAEX %
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Reference Year Method Content Biological function
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F 7 715
[32] KOREL 2013 EEsg WA PR R 2 R B 4E LsnCer mRNA A9 3 3k 2 A1 L 05 4 B 2%
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Table 2 Summary of the direct interactions between viral proteins
EE PN 9 R Jr ik HEEA A2 e Ay
Reference Viral protein Method Interact protein Biological function Year
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Table 3 Summary of the direct interactions between viral protein and host factors

EEPUN REE N RS HEHF YT RE Ay
Reference Viral protein Method Host factor Biological function Year
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I, TR CELS RSV I EAEXR (R O, il 4T
K CE RSV HAEMFRA A 5 22K R E Y [
8] B 36« FF A IR A R B iR SR B fR i 2 %

B N e 5 RSV B AR (058 7 i T ok
i TAE il i Far-western £ R, 3] HL UK 5 %5 2 3]
TY5H RSVIFRR TEAMNEAS.S MEERA M
2 LC/MS GROAE 835 — BT i ik O %5 43 ) &

GAPDH,RACK.RPL5,RPL7a il RPLS, £ [i% £ X
FeAg gt — Ik, KR A 3 IR B AR
RSV 41 3#% % 11 NSve3 (PC3) H . GAPDH #I
RACK #& 1 H 68 5 % 8 B+ B /2, B I,
GAPDH 1 RACK #H Al igZ 5 RSV {2 A K K E
A 0 AR AR FHAR G K iy 3 AR B AA & 1 ]
AETE RSV X K R mUgk e K 52 il 14 58 v k45 5 22 AR
Mo WA T E o GST-pull down £ A JiE #]
T A5 H NSve3 (PC3) fE 5 0P i 55 A
(Vitellogenin, Vg) H# H /E.RSV 1y RNP (# f#
BEBHEAEY) 456 Ve Ja. il WA 1E R #EA G
BT Ve B s U, iof — 25 38 i % 5% 24
B B 20 A, S B OE A i B Y i8R T RSV 7
JR R 22 BRAE R 1) 43 T HL

HE S 22 498 1Y) T B XU 22 B L i AF 52 2 1
NSve3 (PC3) B KA Y i 2 K CER & 1, &
LHFEM 5 5 NSved BAEME A, 8 i f g LU0
VE K GST-pull down AR FHRAIEW T B Z [ #Y
HIEOAE WA R PR L EA CPRL, A E
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Table 4 Summary of the direct interactions between viral proteins and insect factors
2% WHk i 1 2R H Wil HAEKNF AW F rRe Ay
Reference Viral protein Method Interacted factor Biological function Year
[53] NSve3 (PC3) Far-western, GAPDH,RACK Z 5|/ FAERKE LR SNFERN 2011
GEshEH) Y2H RPL5 RPL7a,RPL8 %5 3| () = Fp 2& 1 Xt RSV 7E 4 14 40 il
A Y RV R P T AR E R E A
[14] NSve3 (PC3) GST-pull down  Vitellogenin (Vg) RSV RNPs a[fit 5 Vg BHH4 & .4/ 2014
Gz3hE ) b P AR T A B B SR I B
ZIREERREANGM .5 Vg HAK
3% PR A A ) A B AR
[54]  NSve3 (PC3) Y2H.,Co-IP # % % H (CPRD) e CPR1 ZE 1 H e 454 RSV. ok 2015
e D GST-pull down  Jagunal NAC Z5#y  Fa e 5 7 76 bk I 9 3k B2, 7T g A B
HEN TOR s T AN Bl s T AR R AR 19 B
Vitellogenin (Vg),  HAlh iy 2 (1 #E D 7T 58 2 5% 1 18 30y .
Atlasin B K 22 O AL 1
[55] NS3 (P3) Y2H RPN3 NS3 % M feim i 5K il 26S & HEE{A 2015
(RNA JLER 65 ) RPN3 7 i B 82 B 4E R 3088 A 7R 1) e
92 B 1 J I
[56]  NSve3 (PC3) Y2H,Co-IP GEMEBME 7 SEEARERIENES GPS2 E .4k 2017
AT A=) GST-pull down 2 (GPS2) AW INK 38 B . TNK 3@ B 080 - 68
R RSV FEA R iy 2 i L 105 400 1) TNK
W AR E T R A R TR
AR A B I ]
[57]  NSve3 (PC3) Y2H,Co-1P CHER% I8 TR 6) P HBES K KRR ZER 6 k& 2018

h5edE D

LsST6

HEHAE B RSV S € i K %
it i o 52 BT HUMKR ) R 52 4R

A ARG o B A IR 2 i 3 B R RBAE R AP B
I 3E 9 5 1 A MR B Ao R P 4 PR T
TIAMLAEARR A AT RES 5 2 i 19 18 3 L & &
KL 3 0t B0 . RSV Y 3 K0 R 90 6 1 & A
NS3 (P3) fig5 )k CHEl 26S & [ HF A1) RPN3 I %
HAEGE A BEAEE R K RER 26S G A ok BEs
I 1A B B 2 B 9 S L, 3 5R RSV XK TR T Y 20
#E9. RSV W52 1 NSved (PC3) & BLAE 5 K
KA G E B E ¥ 2 (G protein pathway
suppressor, GPS2) B H AE, S8 INK 425 8 B
BT L JNK 3 Y O BE A U BN AR T R A2
il o 355 RSV B B BO 1 A1 5. 24 JNK il
SHES O A T I 3 S B R A [ A SE % T A AT
F EMREIRTY . RSV 45T 8 I NSve3 (PC3) B
SR CE B2 T (LsST6) & A4 HAE, B /R

RSV 0] 2 K m\ iz B B, 52 30 % H AR 2R 0 Je
B 5 FHLEEST

3 FHEEESHRREE

AR EEE I AT T RSV-FF E-Ar ik =34
HAER OB WF o4 AL, 25 S R B RSV-3F £ B AE
W RERERER) 5 R L I RSV R B 2 Fh Bir
R EAEYE ik L RSV-H EHA/EREHHT 5
B, 1 RSV-Ar ik 5 4 B 5 BAEE 1, RSV—
HEHEAETAG 4 B RSV-AEE/ETF B4 1 Fh,
o5 bk, BT AF L R I A RS O s
B LA XS T RSV AR B AR BESE . RSV-2F £ 1.
YERFSE B IR A .

5595 8 TAE R R BR AR A EAEY AR R
e, BESEAE ) HE D) R 0 A 2R B - 54 2



112 hOE R K

EE 2019 4F 5 24 45

X R — B AT REBR 9 TALENS® | # 46 1
F ¥ CRISPR/Cas9™* % 1 He 3 ) VIGS ( Virus-
induced gene silencing system) ¥ 2R Z 451 B
SR I BEEL N H AT L BCA R O dsRNA Ay 1
THL T, CRISPR/Cas9 # R 11z F — B 4
JRy B BB G A BT R . B IF R T
T AE )9 75 R e 3k M DT B IR R gt ' AR
HURY Tl RE L PR 20 27 1 S AR AR B 5 AL fk CRISPR/
Cas9 FARLERFE AR B iz A& 155 B
BT ik — 20 1 B HUEE I D REAIE T .

RSV XL f 4k RNA 5 5 0 H ) 35t 4% 2
AR W BRI N, WK CE TR
MFEAE 7R T RSV 2K RNAT Fl RNA2 1 3" K i
Sy AFHE 16 F1 15 nt [ FEE A K A 4= e Pk
ERERA PR T AT R, ML WA AR =
B HAERRANITE AR A5 B 1) 35 4% 27 X 9 4 A
REE— PRS2 AR 9 AR W 27 T RE L DA g3 K- ) B
=HZ B HAENLEE
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