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KFEF MRS RIS E B IR A KA RN
KHEE CPIKINEEWHR

RAZ, mawd ', REH, ATE, AAE

CULTRA AR BRI, MR 210014 >HiTL RS AEMBARBITUI, B 350002)

HE. [EW] BIK CAKRNEABLALURS (RSY) RBHIIEEE (CP). MEHERHEE (SP), I
K Ap & H% E NS2. NS3 fu NSved & 5 #r & E DLRIEH AT CP 5 SP. NS2. NS3. NSvcd WythopEES, it —H ot
RABAORE S AN EREEREFAGE. [FEI REEFERCA (0 XE) REE, A% TEk
MR, 4Ry CP. SP. NS2. NS3 fn NSvcd % 5 MEBEEAHRANIFFRLT CP 5 SP. NS2. NS3. NSvcd HyfR4b
Z6FN. [ER] EREXVETEX CERAUL LS EaMEmNE, WE CP&E/&E, NSved. SP. NS3.
NS2 BB Rk Mk, FIRINREAL KRG by E B #A4T T RSV 42F CP 5 SP. NS2. NS3. NSvcd HytRANEE & 52
Lo ERZAFF T CP 5 SP. NSved Z FIF ARG SRR, BT RMER A K AR RSV é’mi%‘z
FEF AR N N ERRE T I, REAZFEAREFRDEOEMEKR CERA T A EE — € Wi
KF; RENTE SPHE S A AKX T CP 5 SP o f 3t B 1 Al F o G4k 24 17 % i SE R 9 7™ 2% o 3t 3R 7
MNFTHEYE, MEFRT 5 NSved Z I F ARG SRR, B4 NSved Tk fE hizshEA@d 5 CP W B LKIE R
FEEMINE 2% % CP AR B R 6 T1EIE.

FEEE: KGR KBALURE; ki KINES

Detection of the Proteins Encoded by Rice Stripe Virus in
Laodelphax striatellus Fallén and Interactions in vitro Between
CP and the Four Proteins

ZHANG Kai-yu', XIONG Ru-yi*?, WU Jian-xiang?, ZHOU Xue-ping?, ZHOU Yi-jun*

(Yinstitute of Plant Protection, Jiangsu Academy of Agricultural Sciences, Nanjing 210014;
?|nstitute of Biotechnology, Zhejiang University, Hangzhou 310029)

Abstract: [Objective] Detecting the five proteins encoded by RSV (CP, SP, NS2, NS3 and NSvc4) in the small brown plant
hopper (Laodelphax striatellus Fallén, SBPH), investigating the interactions between CP and the other four proteins of RSV in vitro,
and providing available data for further studying the relationship between RSV and its insect vector. [Method] The total protein of
virus infected SBPH was extracted, and hybridized with specific antibodies of the five RSV proteins. The gel overlay assay was
performed. [Result] All the five proteins encoded by RSV presented in the SBPH. Further more, CP has a higher density among the
five proteins. Besides, results indicated that there are interactions with CP and SP or CP and NSvc4 in vitro. [Conclusion] The
study confirmed that RSV replicates in SBHP, and different concentrations of the five proteins presented in SBHP body indicated the
different roles in its replication. The interaction in vitro between CP and NSvc4 (the potential movement protein) indicates that the
cell-to-cell movement of RSV may depend on this relationship between CP and NSvc4. The results also showed the interaction
between CP and SP, which has been reported previously on chloroplast of rice and influence on the severity of symptoms.
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0 35lF

[F70E Y KB4 400 (Rice stripe virus,
RSV) 4741758 (Tenuivirus) fBLAYR Y, 3 AT
T 16 AT, b KRS AR i o™ R M,
[ AT ABFFE i IRSV it K K B\ LAFE A7 sUAL 51,
I H e LERIY) B B H 25 A PR R A s, s g n) LUB RS
2L T — AR RSV (1 4 4 RNA 41K,
435 RNAL, RNA2. RNA3 Hil RNA4PE, [ifi#5 RSV
I FLEMIEERR TR, AT RSV gafith ) JLAN 2 1
UIRem T ith Hilase 3% . whotgi R, veRNA3 %
A% 4>+ i 35 kD W47 (CP) , VRNA4
SR R AR 1 SP, CP AT SP e R I B S
BREEAEI AR 1) 7™ T B S DA DG, K P R 178
JEHUF AR E AT, Takahashi 25815 Liang 25C0%
VRNA2 Zwfil(t) NS2 2 (14 AN IFME L, w1t
5REnAzS) (cell to cell movement) 4%, i
Liang Z57E 81T NS2 5 RNA 454 5256 J iAo NS2 A
R ENE A . NS3 1 VRNA3 4, i 595
W B K00, (EILHISIAEIE R AT, VCRNAS 4
(¥ NSved (15 Y% % 30 kD B3 & M1
(movement protein, MP) Kk 45 A UM,
HEM T e S H M R RS s 5% [T ]
A B PRI 22 $0sh = B2 1) S50 el , 9T RSV Gty
(1) 5 B 3= B2 1 7E K QLR P 2R TE LA R B0 15
SP. NS2. NS3 1 NSvcd s Ao, n] LASE N
WU RSV LA A P (K58 5 1 7 . LR v
1) 4 1) 35 1A SR FH ELISA 1 Western blotting 771
ROl E] 5 NECEKR CEWRNINEIL, JEVESHEN 5
FhEE M Z s [RINR A ELISA FIEEIR 7 56 50 UF
BERLT CP S5 4 PR (I Z IRIRAME &K R
1 #MRlERZE
1.1 ##

P4l RSV TMV, i ik Kl (Q KFR) K
CP H g [ Hi4A Gl —#1 Sigma Product No.: A4416)
9 BT 95 AR BB ) R BT T BT = AR A7 T4
fit, SP. NS2. NS3. NSvc4 Jsii%&ik)amgifhE A
PARAH N 22 sa B biifk (SP. NS2. NS3. NSvcd #ih

435024 1 : 102 400.1 : 51 200.1 : 51 200.1 : 25 600,
RIS I UE ) LM LIS A ELISA FI Western 15t %

L UM AR NP R 2 7] T AE RN s R Y L
Sigma Product No.: A0545) HI#TIT K241 4% Fi4 it
PR I S A PR ) SE TS — HURI B I 4 A Pl
FRic AP —HiW B Sigma A7 (Product No.:
A4416 Fil A0545) , NC 504 H Amersco 2 w]. i
IKFE A A RSV B 3 5.

1.2 WA ZE

1.2.1 Bfsk CAMT K REmFR g, ok
MR =0E 3~4d, HUHERZE Dot-ELISA ki, BHE
HURARIAZE 2~ 4 A5 B _Bykalife—x, g4 2(Q
KFR) HATY %, sei0 b b e Wik T alid, A
BRI AR e R AR 9001 b [AIRE T V07 AR A
IR KA

1.2.2 ELISA 77 & & CEJR A CP. SP. NS2.
NS3. NSved ST RZHEMN, migsik. D
WA si A KA 10 3k, i 2.5 ml pH 9.6 (¥ 0.05
mol-L™ Na,CO5-NaHCO5 U 22 i, 78 I A) 2 3%
WIEWTEEJ5 T 4°C. 4000 r/min 2.0 5 min. B4
I 1, 10. 50. 100. 500. 1 000. 5 000 A1 10 000 fi
OB BERRE S N BB IEAR 1=, 4541 100 pl, & 4°CH#
Bt . Sz Llalifh CP. SP. NS2. NS3. NSvcé
Fiig 10 i i A A9 BH P R, ANy 8K € LRI R AR PR
i BATERE . (2) ] 0.01 mol-Lt PBST %E 3 1%,
FER 3 mine (3D BEALIN 1%/ I 95K B P (0.01
mol-L™ PBST H i At fig 9k 48 289K 5 1%) 125 l,
37°CH I 30 min. [1] (2) BE¥%. (4) BFLIIA 100 pl
FHE B RE Bk E 0 1 10 0001 —41,37°C
HE 15h. [/ (2) ¥Eik. (5 &L 100 pl fH#
PR RE HRP brid —9i, 37°CH#LA 1.5h. A (2) ¥k
Yo (6) FRFLINA 100 pl B Hl ) EEsw, 37°C
B30 min.  (7) FFLIIA 50 pl 2 mol-L™ H,SO,,
&l V. )57 Bio-Rad 550 ZU AR LIl 450nm
AbTY) OD MH, KRBT OD (EIF FH4ME N, #
FEifh OD {5 P=2N, WIRCA PR, SWCHRIHE (ER
3, HCOPFEMED .

1.2.3 Western #Jil# & & K&K # CP. SP. NS2,
NS3. NSvc4 4% Sambrook 257708, I K
KA 200 kKT Mg-EGTA Vi AR B dufh MR 1 .
PR AR S 2XSDS EREZE it (2: 1) &
W5 min EUKKBHEE 3 min AEOIIRE, 40t
12.5% SDS-PAGE Hiyk (BEJkiE 40 pb) K& 4 IF,
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HLPK 45 R K B A T Bio-Rad 2 TR 2] NC
Ji 1, NC 185 FH 5%t AR WAy 114 24 he 31415
1) NC 5T 5% it I Wk Mk 16— Bt Bk L35 0
1:100) H, Fil FAEACERRIR FREIRY ROV 1.5 h,
F PBST #hk 3~5 IR, HERZY 5 min. WG 5K
] 5% R W H LA 1 - 10 000 FH i HRP Axic i
i, =il N ERERY RV 1.5 h A PBST Ut 8~
10 K, DAZEBRZ AR P FRRBE N B A ik
BN, AR SRR AT I, T SO b KR
N4 JE IBSRGE RS & L E KT, DLEIEEIE R
N (R 30 .

1.2.4 ELISA 351 RSV frF CP 5 4ifh iy & Bk oh 45
& KR4t RSV #4281, 10, 100. 1000 F1 10 000
FEAMORE BEARRE S N BB ICAR |, &F4L 100 pl, & 4°C
B R, WK LIRAE TMV Sy I . ] 0.01
mol-L™ PBST ¥t 3 ¥, 4K 3 min. &FLIN 1%/ 57
B (0.01 mol-L™ PBST Hin A JIE Wk 25 44k
J% 5%) 125 ul, 37°CEHH] 30 min, [A Lykik. FIIA
F 5%IBEAEWIAE LA 1 50 FREI4itb R, 37T ClE
1.5 h™8 DUR RS 1.2.2 (4) DU EHIE (&
23, BCPBIMED .

1.2.5 BB EZHIF (gel overlay assay) RSV %t
FEaEamRIgES W 1.2.3 % SP. NS2, NS3.
NSvca 4 Motk i F 3T SDS-PAGE Hiik, i, #
54 NC B ANAEMEZZ MR (6 mol-L™ RERIK, 2
mmol-L* EDTA, 50 mmol-L* DTT, 50 mmol.L*
Tris-HCI, pH8.3) 1, 28°C, 10min. FikEA%)E
EEPEGE MW (10 mmol-L™ Tris-HCI, pH 7.4, 150

mmol-L™* NaCl, 2 mmol-L* EDTA, 2 mmol-L* DTT Al
0.1% NP-40, @& EHRmNKIRA 4. 3. 2. 110
mol-L™) o, 4°CAZ 1k 10 min. 5 HE 5 32 10%
i A A 596 H i A S P B b, fE 28°CF,
B 1.5 ho B RRERS 25 T] 5%/l ki 1 - 100 Fakt
ff) RSV H 4CHEE P2, RIS T 5%/
KRR (1: 250) /) CP —4i 37°CH#LE 1.5h, H
PBST #kit: 3~5 Ik, BHRZ 5 min. WL GRS
271 5% e WK1 1 - 10000 AR HRP ARic 1) — 3t
o, i NERYRE RN 1.5 ho 5T PBST kL,
L2 M5 2 T 1) Tween-20. PRI N S 00 3 h il
SN, ZRE PSR W, T SR 1k, 4 5~
10 min. ¥ 5 4 J W 564 5 IR RIS 48 25 B 1K,
DAL J Y (A 3 O

2 HZHRE5SH
ELISA #0758 R K ELIA A B CP. SP. NS2. NS3.
NSvc4
PR R R (Q KR MEH, TR
HIRRE G AT ELISA RV, 2538, #ikE 100 f%
Joi, RRARE] NS2 B H; Mk 500 55, AnlAH
SP FIl NS3 A ikt 1 000 1), FiliASE] CP Al
NSvcd H . BdE vt W] 73X 5 Bl e fE K G A
WA, (AfffE = B2z, Bl CP>NSve4 >SP
>NS3>NS2 (1) .
2.2 Western HullTHE R K EKAA A CP. SP. NS2.
NS3. NSvc4
FEHU) A 2K CIEUS B T, 1EAT SDS-PAGE L

2.1

0.6 = Cp

05 F @ sp
s O
g B NS2
E 04 o Ns3
-
E 03 O NSved
=]
-
5 02
=)
=
= 01
: T

CK+ 1 0.02 0.002 0.0002
B C R 4L Dilute times
Bl 1 ELISA &R KEMRFAY CP. SP. NS2. NS3. NSvcd EH

Fig. 1 Detection of CP, SP, NS, NS3, NSvc4 in SBPH by ELISA
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VKJG BRI, HEAT Western VI[N, 45 R WIAE A il
K KEAEA CP (35.1kD) + SP (20.5 kD) . NS2 (22.8
kD) . NS3 (23.9kD) . NSvc4 (324 kD) 5/MEH
7 Western £l #8A 24A8 (55, 1 H /NS ER(E
AHAF o MNARANT TR R e T ARy 27 2K K mU A A 2
8k CP>NSved>SP>NS3>NS2 (K& 2) , iX
ANEERLE 2.0 (g B 58U

w M1 2 3 4 5
117 cmm—
90
49—
| —
26 . - ——
19 —

M: EASFhRARE; 1~5: 25008 CP. SP. NS2. NS3. NSvc4
M: Protein marker; 1-5: CP, SP, NS2, NS3 and NSvc4

2 Western il H R B KAAY CP. SP. NS2. NS3.
NSvcd EH
Fig. 2 Western-blots of the CP, SP, NS, NS3 and NSvc4

2.3 ELISAIEIERSV fiF CP 54t ERMIMING S

3 TR 45 s iR 1 CP ol LS glifh iR
FIH ) SPL NSved 454, I Hor a2kl -1 #oke 21
1 000 f%A1 100 {547 m] DAREAS I F] . 1 NS2. NS3
) OD fH#R/2& P<<2N, PHItH NS2. NS3 L agfi

0.50

% oa ® sp
g 0.45 .
3 040F NS2
S o03sf { O NS3
£
030 F
2 O NSved
< 025F
2 o020}
g 020
= L
= 015
E o10f
0.05F
0 1 L 1 1 1
TMV  1.0000  0.1000  0.0100 00010  0.0001

93 dE R B 3L Dilute times

E 3 ELISA #&MmERTF5 SP. NS2. NS3. NSvcd EHHY
KopES

Fig. 3 Detection of the interaction in vitro between CP and SP,

NS, NS3, NSvc4 by ELISA

41 4%
T CP B REL S
2.4 WesternIGIERSVIRSH N FS5AHMERKING
A

gtk i) 4 NE E T SDS-PAGE HLUK G #E I, LA
RSV HPifEA—hr, BkEREER N R AR L EHTR 196
ER —ht, SiREW, 4tk 4 MEAH A SP.
NSvcd ki 7 CP AL T kA&, Tt CP 1)
BRSNS, 4ifki SP. NSvcd A5 H His-Tag br2siE
F10 19 kD ZiAy, DRI H IR 4 5 4 5 S5 B R/
39.5. 51.4 kD #7F (SP. NSvcad K/l 20.5. 32.4
kD) , 0.2%BSA ¥ fEAA I B 4515 HIF. NS3 il NS2
LA R A AR (BEIRRES .

M SP NS2 BSA M NSve4 NS3 BSA
kD
].]'ill idTee > -
90 ..
4 . Es
35
26
19 - 4

4 BRRBEZMNIEFSNFEAS SP. NS2. NS3.
NSvcd EHHIRIMNES
Fig. 4 Detection of the interactions in vitro between CP and
SP, NS, NS3, NSvc4 by gel overlay assay

3 it

M CAARN1 5 2w BEHUALE T R KRR
I BER I B AI N ) CP. SP. NS2. NS3. NSvc4 5
ANEA, 1 HRNGHESART . b4 SO K
KEUAAN B IR T CP. SP. NS3. NSvcd ix 4 MR
F, AR RN S BRI 2 . LI FP 22 4R mT R
5K AW AT I AR VLA R ik
M2 M. S AMRYE ELISA Fil Western blot 1) 45 5
A DAHEM X 5 FhEE (7R RIS & B CP & iR,
NSvc4. SP. NS3. NS2 &K IKFF&. fE K K
AP AT AR I CPL SP. NS2. NS3. NSvc4 54
REASCH T K KA RSV 2y 9 HoaT LA
HARNTE S, FINIX 5 MEAFAER B ER
WG /R T RSV gwh [f1iX 5 AN E 1 1 Dh g 22 7 0F ALAE
HUA AR AT REAFAE AR R 06 R 12,

Takahashi %A 4y, 7£ RSV R P MK KA Z
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MMurs A RSP, VRNA2 4t NS2 &A1 B
R IRNE 22 AR ARG AL, &5 LR I TR IR SRR AIE,
HE 595 25 R R385 Ceell to cell movement) £
5, M Liang ZEO7EHEFT NS2 5 RNA 4545 526 5 #: 5
TIREAHEN . LR H AT 1, NS2 AR
SRR o A SC 45 LR W] NS2 A7 RE 2K K VAR ARG 21
HERBIR, AAM G CP ARE NS2 TR,
XA RS NS2 (1) D Rede w8 (1 LAl . vVRNA3
Zifi i) NS3, Western blot 734 i LAZESR #ERL A4 i
Fry B AR AR BX AN B, A4S TS R S
AR, XLk NS3 A AE H S SR dRLA )
TR, RV Bg L AR %0 . Bucher £ Bl 55 RSV
A& KRS % 8 (RHBV) Zwfis () NS3 & 5L IT
BRI, DRIEHERT RSV Zafd f) NS3 thn] fE /& 5L A
DUBRAIIT o AHIFTCEE SR INT BE R T AN BB NS3 &5
Ao DRUHAR SR RELE S E R A4 ORI 1) NS3 IRIA7AE, X
A HE S EERAA R GO, IR ARSI ) CP AT
SP W RP R (1R AT AE N4, H A& S ek
PR R IEA S, BILEIEARE 2 RSV 1R 445 7E /KR
L RIUAAEIRSE H1 CP B SP B T, 62 th i
TALFEMERI M E R . RSO EERL TSP I HAESK
5% CP &5 SP mJ gL [RI4E H T~ Wh SR A4 1 1M 52 MRtk 1)
PR T AN iR . 54k Melcher 2T
VCRNAZ Zifihf¥) NSved & 1 5491 i 30 kD %3
R SRR I 45K 47 AHABLYE . Western blot 4341t 7] LLAE
PR AN A AR AR I B A R AN, A, e
PRGARIC RN, EI I DA 2 2R 4 R ) i ) o &2 v
1E7E CP, IXANEE R/ NSved 1E iz sh s AR vl
BEAN CP Bl A Pe28L, T 2k 155 NSvcd
1) A 45 B Al ky NSvied nl fe4E Rz sh 8 1115 50 diE
Ja A1 Bl T I

4 ZEig

FIFH ELISA. Western blotting A14E e 78 55 4l 5
AR WA 2K EA P ) LRI CPL SPL NS2,
NS3. NSvcd 55 5 AN, JF HARYE 4 R HEN HixX 5
FheE AR RIS & B CP & d &, NSved, SP. NS3.
NS2 S EAMRIRR; 45 RIE RPN EERL T CP 5
SP. NSvca Z [MAF{EMIE B R R

References
[1] (EfRME, FEIGAS, BRI, RS, YK, VLKA SR TR
I A R N PP A, YEIR R, 2007, (3): 58-60.

[

B3]

[4

[5]

6]

[7]

8]

[

[10]

[11]

Ren C M, Cheng Z B, Wei B Q, Zhou Y J, Fan Y J. Pathogenicity of
rice stripe virus. Jiangsu Agricultural Sciences, 2007, (3): 58-60. (in
Chinese)

Ramirez H C, Haenni A L. Molecular biology of tenuiviruses, a
remarkable group of plant viruses in Jiangsu. Journal of General
Virology, 1994, 75: 467-475

Toriyarna S. Rice stripe virus; prototype of a new group of viruses
that replicate in plants and insects. Microbiological Sciences, 1986, 3:
347-351.

Johannes F J M, van den Heuvel, Saskia A, Hogenhout, Frank van der
Wilk. Recognition and receptors in virus transmission by arthropods.
Trends in Microbiology, 1999, 7(2): 71-76.

Kakutani T, HayanoY, Hayashi T, Minobe Y. Ambisense segment 3 of
rice stripe virus: the first instance of a virus containing two ambisense
segments. Journal of General Virology, 1991, 72: 465-468.

Zhu Y, Hayajawa T, Toriyama S. Compete nucleotide sequence of
RNAA of rice stripe virus isolate T and comparison with anther isolate
and with maize stripe virus. Journal of General Virology, 1992, 73:
1309-1312.

PRETH, PREHT, RALEE, PREFIE, BB, K8 L0W T4k e iR
UM B S B AR 28 SRR B, AR AR K224k, 1998,
27(3): 322-326.

Lin Q T, Lin H X, Wu H Z, Lin Q Y, Xie L H. Accumulations of
protein and disease-specific protein of rice stripe virus in its host.
Journal of Fujian Agricultural University, 1998, 27(3): 322-326. (in
Chinese)

Takahashi M, Goto C, Matsuda |, Toriyma S. Expression of rice stripe
virus 22.8k protein in insect cells. Annuals of the Phytopathological
Society of Japan, 1999, 65(3): 337.

Liang D L, Ma X Q, Qu Z C, Roger H. Nucleic acid binding property
of the gene products of rice stripe virus. Virus Genes, 2005, 31(2):
203-209.

MG, PRORME, RIER, WM, Roger H. KA 4 LUl i 4
DAL 7= 046 /KRG AN B U (¥ Western ERZEZ3 AT 38t Ak2# 4, 1999,
26(5): 512-517.

Qu ZC, Shen D L, XuY N, Roger H. Western blotting of RStV gene
products in rice and insects. Acta Genetica Sinica, 1999, 26(5):
512-517. (in Chinese)

E5E, M, WRIEY, FEF. KR8 & L0035 e BT 6
25 BTN . R 09 B2, 2004, 34(4): 302-306.

Wang G Z, Zhou Y J, Chen Z X, Zhou X P. Production of monoclonal
antibodies to rice stripe virus and application in vinl8 detection. Acta

Phytopathologica Sinica, 2004, 34(4): 302-306. (in Chinese)



4068 ik &k B2 414
[12] Sambrook J, Fritsch E F, Maniatis T. Molecular Cloning: A 71(10): 7246-7252.

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Laboratory Manual (2ed). New York: Cold Spring Harbor Labortary,
1993: 889-897.

Harvey W R, Cioffi M, Wolfersherger M G. Transport physiology of
lepidopteran midgut in relation to the action of Bt delta-endotoxin. In:
Samson R A, Vlak J M, Peters D. Fundamental and Applied
Aspects of Invertebrate Pathology. Wageningen: Foundation of
the Fourth International Colloquium of Invertebrate Pathology,
1986: 11-14.

Isogai M, Watanabe K, Uchidate Y, Yoshikawa N. Protein—protein-
and protein-RNA-binding properties of the movement protein and
VP25 coat protein of Apple latent spherical virus. Virology, 2006, 352:
178-187.

Sasaya T, Torrance L, Cowan G, Ziegler A. Aphid transmission
studies using helper component proteins of potato virus Y expressed
from a vector derived from potato virus X. Journal of General
Virology, 2000, 81: 1115-1119.

AR, BT, AEE, RYEF. FARIELM A HC-Pro 7E0F
duflagad B P AOAE HIPLER]. A9 B4, 2000, 30(3): 217-221

Li X D, Li HF, Fan Z F, Qiu W F. Mechanism of HC-Pro in MDMV
transmission by aphids. Acta Phytopathologica Sinica, 2000, 30(3):
217-221. (in Chinese)

Chaouch-Hamada R, Redinbaugh M G, Gingery R E, Willie K,
Hogenhout S A. Accumulation of maize chlorotic dwarf virus proteins
in its plant host and leafhopper vector. Virology, 2004, 325: 379-388.
Kikkert M, Meurs C, ven der Wetering F. Binding of tomato spotted
wilt virus to a 94 kDa thrips. Phytopathology, 1998, 88: 63-69.

Suzuki S, Oshima K, Kakizawa S, Arashida R, Jung H Y, Yamaji Y,
Nishigawa H, Ugaki M, Namaba S. Interaction between the membrane
protein of a pathogen and insect microfilament complex determines
insect-vector specificity. Proceedings of the National Academy of
Sciences of the United States of America, 2006, 103: 4252-4257.
Salas-Benito J S, Del-Angel R M. Identification of two surface

proteins from C6/36 cells that bind Dengue type 4 virus. Virology, 1997,

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

Yu L, Makinen Dorokhov K, Yu O, Frolova A, Merits J, Saarinen N,
Kalkkinen J G, Atabekov M, Saarma. A novel function for a
ubiquitous plant enzyme pectin methylesterase: the host-cell receptor
for the tobacco mosaic virus movement protein. FEBS Letters, 1999,
461: 223-228.

FREE, BACT. FERIN A AR . AR, 2000,
16(2): 155-157.

Guo A Z, Lu C P. Identifitation of canine distemper virus receptor in
cell lines. Chinese Journal of Virology, 2000, 16(2): 155-157. (in
Chinese)

Karger A, Mettenleiter T C. Identification of cell surface molecules
that interact with pseudorabies virus. Journal of Virology, 1996, 70 (4):
2138-2145.

WIRHE, 2Kz, A&, R, Made KRB&LORE N> T
. fRE AR 2% 244, 2001, 30(3): 269-279.

XieLH,Wei TY, LinH X, Wu ZJ, Lin Q Y. Advances in molecular
biology of rice stripe virus. Journal of Fujian Agricultural University,
2001, 30(3): 269-279. (in Chinese)

Bucher E, Sijen T, De Haa P, Goldbach P, Prins M. Negative-strand
tospoviruses and tenuiviruses carry a gene for a suppressor of gene
silencing at analogous genomic positions. Journal of Virology, 2003,
77(2): 1329-1336.

XIRE, AL, PREFOE, BHIORE. KRGS LM At 40 s AR 1
FIMLEE. R 244, 2000, 30(4): 306-311.

Liu L H, Wu Z J, Lin Q Y, Xie L H. Cytopathological observation of
rice stripe. Acta Phytopathologica Sinica, 2000, 30(4): 306-311. (in
Chinese)

Melcher U. The 30k’ superfamily of viral movement proteins.
Journal of General Virology, 2000, 81(1): 257-266.

Chomchan P, Li S F, Miranda G J, Shirako Y. Interactions among
proteins coded on rice grassy stunt genome. Annuals of the
Phytopathological Society of Japan, 2000, 66(2): 164.

(SEfEgiE BERUR)



