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XU Qiufang, CHEN Qingging, ZHANG Jinfeng, et al. Screening of RBSDV pl0 interacting proteins in small brown
planthoppers by yeast two hybrid system. Chin J Rice Sci, 2013, 27(6): 633-638.

Abstract: To reveal protein factors in Laodel phax striatellus Fallen(the small brown planthopper, SBPH) that related
to Rice black-streaked dwarf virus (RBSDV) transmission, the outer capsid protein pl0 encoded by RBSDV S10 was
selected as bait to screen the SBPH ¢DNA library. RBSDV p10 gene was inserted to pGBKT7 vector and the bait
plasmid pGBKT7-p10 was constructed. The result of auto-activation test showed that p10 could not autonomously
activate the expression of reporter genes in yeast and had no toxicity to yeast cell. To obtain the interacting proteins
with p10, the pGADT7-cDNA library plasmids were transformed to the yeast AH109 which contains pGBKT7-p10.
Three hundred and twenty-six positive clones were acquired. The sequencing results show that these positive clones
encode 14 proteins, including Actin 1, GAPDH and RACK. These interacting proteins were involved in several
processes such as endocytosis, exocytosis and membrane fusion. The interactions between pl0 and these proteins may
be related to the viral circulation and proliferation in insect vector.
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HOE. RIRBOR REUR N LR RBSDV #H R -, L RBSDV 4 i 19 48 )2 4h 578 8 1 p10 i, SR JH B X4 38 7 s

MK RE cDNA P ik 5 RBSDV plo BEAEM&E ., ¥ RBSDV pl0 %l%@i pGBKT7 # A& 35 45 175 17 32 ik 24k pG-

BKT7-pl0., H #5245 5K, plo AN B4R T E M WA B A, 8 pGADT7-cDNA 3CJE ik 7% 1k

A pGBKT7-pl0 (M EEEE AH109 ffi i 3R 45 /K KAl cDNA SCFEH 5 plo EWB@%E SCPE i e L AR A5 326 AN BHA: ke .
T 45 % 3% 0 33 26 BH M TR R S 14 RS BEAE SR .2 4% Actin 1.GAPDH,RACK %, XU HA/ER 1S5 M k75 H

JIEE Tl B A A B L AT 8 50 B R A R P I 0 [l N G B A OG

KEEW . KFEBEBRINTE: SR ED GAERM; B

FHESES. $435.1127.3; S435.111.479 X ERARIRED . A XEHS: 1001-7216(2013)06-0633-06
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by

and

IK AE BB S5 BB 45 9% B (Rice black streaked dwarf AT LR . W IRAL T R E A RRAT AR A
virus » RBSDV) K I igy 98955 75 B 3 35 0% 25 8 (Fiji- BRI, SR X %0 8 A %00 1% 51 E 099 7R
virus) O AR PR L B oK N (R EE R o FE R IRAER LN AT RE W5 % EHEY
ZHERAREY . 7K E,RBSDV MU E KR  BEAEFHES™ % RBSDV SR AL 8% 1 4 HL il %0
| B 7K A R R A () I A 2 5 | R T KR 4 0 1Y Z b, RBSDV A 8l i AL 4 Fh AT A% 4%
JJEY . RBSDV E 25 A O CE DABGEAIHE  UA BD A TAA N f — 2 TR ok 58 U 5 19 A

K BE: 2013-04-27; R BIBE: 2013-05-17,

HETIH: BEARBFIEE KT HE(31000841) 5 225 HAT ML (R BHIFE T (201003031) 5 VLIRA R R348 R A F 015 % 4 Wi

HLCX(13)5019].
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WAE ], I e KAZ Y . R AR R 9 3R
BRI R A N 199 5 B A B 71 Sy 28 1R R T K
KESEHE RBSDV 94 FHLH .

TEWT 7 I 5 B v, A% 16 B BFF 5 5 R ALY
J2 1 40 T o 05 B 14 7K R 8% 45 G B (rice dwar f
virus, RDV), RDV %65 1 40 2 K 76 8 F 2 0k 5
A o A ML HE A R HO A e s R Y L P2
[ A AR R BN 7, Bk P2 AW
RDV FiF A BE(Z Y B AL 40 it A RE Bl A 1R 3K 25, 4
FOUE AR MBS IS 6 BE S BB AL AN BE AT R
UL R P2 R AR AL B RO #E T R
B A e M VE . RBSDV % 3k o — i ik
ik, A WUZARSE R AL AL R 10 25 0LEE dsR-
NA 41K, 4% 1 78 748 P 88 e 1 v Pk G B8 R i 12 )
PUR R R N S1~S10, RBSDV plo J2& 9% 2 i 4h 2
KA 0 BERL T 1 i A2, RBSDV i 8 kL
THIZ5H 5 RDV AL, 40 RBSDV plo Al fig A
KAl RDV P2 /Y J) BE i 7E A 1K A% 2 1o 2 v ke & %2
EH.

XoF 95 B 1) % 5 B AF 9 3R W 2 1 Ah o B L AE
MR EAEEEN. RS R
CMV B bk 22 (HAT) B9 RNA FIE 5 1% 95
BEMR R (PAT) [ CP 1R A 2% 7F — R B, Bkt 1% B¢
BRI RKRKTH, % RNA-PAT 5 CP-HAT &
W= AT AL B Y 4 A AL 0 B Y AR AR
F(TMV) R RNA fu% | CMV fsh5e &G . Wl
TMV s GE % B0 B A% 5 , R W BT 19 CP Rek
TRE BE 5 B WF AL RE . A A B M B (Grapevine
fanleaf virus, GFLV)BIANFEIE H R IR AL #5 /e
SEH NS I AT EEC T RBSDV AR 45T
A plo AE R i b i € ER N AR T D
WIARAG — 4 5 K K E L # RBSDV AH ¢ 19 A 1k A
.

1 MRS IE

1.1 ##

RBSDV /N5 bk R H VT IR W1, K Kl cD-
NA SCPEH A 5256 5 4 @ R A7 s B BRI AH109, 8%
BEF R # A pGADT7 ., pGBKT7 F & it i B 35 55 4k
W H Clontech 2y ] ; TRIzol M) H Invitrogen 23 A ;
pMD-18T # 4K | PrimerScript % %% 5% i 77 £ . Nde
I \BamH | W H TaKaRa 2 & ; JkL /) 2 i £ 3 5
& EGL I & H AXYGEN A,

P E K FERL# (Chin J Rice Sci) 45 27 3245 6 12013 4E 11 J)

1.2 FHi&E
1.2.1  plo AR & & 3 F 4 5 H 4k pGBKT-plo
8 M &

$EI RBSDV /N #E 9 RNA J5 . R Prim-
erScript 300 % SRR & i AT I i 5% L 3RS & A RBS-
DV R K 4 i) cDNA, MR IEC & 5% 1y RBSDV S10
FEA (GRS NC_003733) %3 plo HH Y
RBSDV pl0-F(5'-GCATATGGCTGACATAAGA
CTC-3", R4 M Nde 1 4 55 F1 RBSDV pl0-R
( 5-CGAATCCTCATCTTGTCACTTTGTTTA-
3, RILH N BamH 1 745, L RBSDV plo-
F/RBSDV pl0-R R 5|#. & A RBSDV A 4 Y
cDNA MBI, PCR ¥ 1 p10 FEH , P46 =4y 4
JBE [l Wi 5 3% 4 pMD-18T #% 14K, #% 1k K B #F 1
Topl0, 3@ it PCR FM ¥ 35 B P 50 B, O Ay 44 0
pMDI18T-p10, Fl | Nde 1. BamH 1T X fili ¥
pMDI18T-pl10 21 ik . fifg 1 7= #y 28 1 e [l il
$ % pGBKT7 84K, i PCR.XUEE I A1 510 5
[T NI 7 = A NI 2 B T -
pGBKT-pl0,
1.2.2  #HH 4K pGBKT-plo #4848 AH109 &
B 8 )

H P TR pGBKT-p10 8 i £A 0% e 1 9
B AH109, ¥ 46”9 T SD/-Trp ¥4k I, 30°C
ER R B R IR 3~5 d, MEE SR AL T A AR KA
B, BB MR B K RAF B R YE, iR
SD/-Trp W AR I e th 15 37, R 48 OB R, DA i
R AR pl10-F/pl0-R A5 ¥ #t47 PCR 71, 4
Brifs Rk pGBKT-pl0 & & I #% b & AH109,

J 3 M pGBKT-pl0 Xf ¥ BEJ& 5 H oA F B0 T
PR RO T BE TR A B 52 e, Bk R B e AB ) pG-
BKT-pl0 i Bk 554 9% 43 5 % 4 T SD/-Trp/X-o-
Gal F1 SD/-His A4 |,30°C T EEE & £ 3F 3~5
d, WS 53 ) B 9 A I O
1.2.3 5 plo Z/EKR LA K G4 ffik

SR FH G 4 A 32 i 18 KRB ) plo HAE R
M. ¥ pGBKT-plo # b ZEEH: AH109 5. UU&A
pGBKT-pl0 i) B% £k i AH109 i 45 8 32 25 40 J .
P R pGADTT (9 cDNA SCJE Bk, I8 4b &
A pGBKT-plo Byl REE AH109, HAL=¥ikfi T
SD/-Leu/-Trp/-His A I, 30°C T 18 & E & 1 5%
3~5d, BREUER R A0 SRR VE B R 2 SD/-Ade/-
Leu/-Trp/-His/X-a-Gal ¥4 [, 30°C T 1 & 5] &
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g% 3~5 d UG RE 1Y A4 K X A i
1.2.4 MEEEP pGADTT7 3N K &8 37 3 F=m
K

Pk SD/-Ade/-His/-Leu/-Trp/X-a-Gal 3 #t
FARKRAEH B O MRS, %% SD/-
Ade/ -His/ -Leu/-Trp A 85 3% 3 v 55 3%, 1 $2 B

DA BH 1 7 e Sk A AR L T7 WP 519 (5'-TAA
TACGACTCACTATAGGGC-3) 1 3" -AD il 5]
Y (5'-AGATGGTGCACGATGCACAG-3") H 7]
¥, PCR ¥ 88 PH Y BE £E o cDNA RO A B BE, K5
it PCR 0] LAy 3 th 4 A R B9 0RE 5% 16 K B 1 1
Topl0, M7 53 Hrddi A v B ¥ 40 . I 45 R AE NCBI
G FEHEAT BLAST J7 50 LbXof . B B i 4 56 R 1 £
.

2 RS0

2.1 FEHENHERENLES AH109

LI RBSDV /N bk cDNA S #i 4R, PCR § 1#
RBSDV p10 3£, Bk E 5oR, PCR 0] LR F
PEY R 2 1700 bp 19 Be (B 1-A) , 5 Fi i K/
—%(, PCR ¥ 3 7= ¥y 2 % i o] Yl & 1k )5 i 3% =
pMD-18T # 4K, 345 pMDI18T-pl0 ¥ sa ke, Ml
B UE S E W 5 . 8 if Nde 1/BamH 1T SR,
K RBSDV p10 44 gt & [ £ % ik 8K pGBKT7 , 4k

A—pl0 FEH B HE 7= ; B—pGBKT-pl0 JFURL 1 WLEFH) %5 5 .
A, PCR product of RBSDV pl10; B, Double digestion of plasmid
pGBKT-pl0.
1 RBSDV pl0 EF PCR ¥ & X B 4 R # pGBKT-p10 XN &
MEE
Fig.1. PCR amplification of RBSDVpI0 gene and double digestion
identification of recombinant plasmid pGBKT-p10.

BB AR pGBKT-pl0., pGBKT-pl0 £ WU ¥ £
B, AT LAWELH] K/ 1700 bp 2247 1Y H 9 4 B (&
1-B) , KB A pGBKT-pl0 # & a2 .

A B 5 2R BT 5 Ak 15 oK i 1€ plo 1Y B AR R
M. EHEK pGBKT-pl0 JFkLiE o #0811
FH AH109, NIIE pGBK T-pl10 Jiki J2& 75 % Th #4
ATEREZR I, 42 H SD/-Trp M I 42 K B4 578
Wit AT 7 19 T B T 5RO 24T PCR A, H, Uk 45 2R
WoR FAL BT P& AT DO 2] 1700 bp B H 1Y 4%
L R IIE AR pGBKT-pl0 B 3 4% 4k 28 % 1
AHI109, AT LA LA ik P B B il £ 8k 52 A8 R 47 J5 22 19 3C
JE i 3
2.2 pGBKT7-pl10 B9 B & &l

FEEAT W B WU 28 SC I i 3 Z Wi, 8 T 48 B
P10 BEHETRIEGENFHEHEA, AT T pG-
BKT-pl0 #5216 i BF T8 bk A= K02 & A 5% i L
Koplo B H A B B BUOE . KA pG-
BKT7-pl0 20 kL 1Y B BE TR AH109 43 il R £k 422
FffE SD/-Trp/X-o-Gal il SD/-His F#k |, T 30°C
TR IR P CE 3 d, WS EERE R 19 A KB L .
SRR W], e Ak pGBKT7-pl0 Y W £ 18 AE 75 SD/-
Trp/X-a-Gal FJFA 1 1E 5 A HR i (] 2-
A) L BB pGBKT7-pl0 @il & 8 F % B i AH109
P40 A K T B M BN LA A0S . B4R pG-
BKT7-p10 A AH109 B +F 5 A RE7E SD/-His ) ik
BYEMR AR (E 2-B) Ul R B A S E A A
LAY SO AR L R (HIS3) R VE T, 3x s 45 B e 1
pl0 A LAMVE R ik 5 2 BARR A,
23 EEKRXEFE pl0 EMEMER

PEWOR CE cDNA 335 SCFE kL, 7 4k & H %
T TR pGBKT-pl0 #9 AH109 832 240l L %% 4k
YR AT SD/-His/-Leu/-Trp & 7% Gl i 5 15 57 3%,
i3 3~5 d J5,SD/-His/-Leu/-Trp & 5 B g £ 8%
FEAHETNMERBIFMEE . PRI 80F e B A
FORAS B4 1 B 58 B 1 VK 6 4 2 SD/- Ade/-His/-
Leu/-Trp/X-o-Gal A I, W H 7% 4 K & 8 1
Bl GEitas R EoR A RKR G R 45 W oR i O
%L A 455 4,
2.4 MHMEEES pGADT7 N K BRE I 18 F1 i

Pk SD/-Ade/-His/-Leu/-Trp/X-a-Gal F fit
AR R A H O 0 PH M S e & SD/-
Ade/-His/-Leu/-Trp AR R 75 3 tp 85 37 , I $2 BB
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Ak pGBKT7-pl0 WY HF 1 AHL109 fig 7 SD/-Trp/X-o-Gal 4% -
A K (A ARRRTE SD/ -His FHRAEK DB,

AHI109 transformed with pGBKT7-pl0 grew on SD/-Trp/X-a-Gal
plate(A) and don't grow on SD/-His plate (B).

2 pGBKT7-pl10 & B & # 7

Fig. 2. Test of auto-activated activity of pGBKT7-p10.

K7, PCR 43 HF cDNA #fi A Be iy K/, 45 5 % W
cDNA #fi A Bt K/NE 500~2000 bp B Fl A .
H438 5 PCR 0] LAY 58 45 A BERY JT0ORL 5% 46 K
FEBE Topl0, P 434 A K BEF 41 . e 45 21 1Y

R1 BEWNEXZFEEENK CEHS RBSDV pl0 EERNERTIR

Table 1. List of RBSDV p10 interactors screened by yeast two hybrid.

o E KRR (Chin ] Rice Sci) 45 27 455 6 W1(2013 45 11 7D
FF 3 7E NCBI Hiff 47 BLAST Foxt, 25 3% 5] U 5 51
AR AR [ 91 2] ) 3 e A S WL T O 8 e B 12 e R
HH

HH T 50 0 BH A T 7 AS R 8 B 488 JBUBORE B 50k B
TR BUH I R 384G B 5, 455 A BH M 7 B e & R T
Wy A 326 A vebE. Horb, 311 A v B I
JP 9 AT DL B 4% A% IR 7 91 47 4% H R BLAST 4K B
IR LA, 3 41 15 4> 5 B 0 5 ) 51 L ) s ¥ A AR
RRE T . AT A% R BLAST WA 15 2 7] I
FLHAY 15 A4S v B 7 50 B3R AR R 8 AT AR T
BLAST 387, 2 4% Al B A &5 11 5 51 . Fe 91 L X o3
BrJe o B 25 8 52 00 5 B, i 0 1Y B 1 o e kX i
14 MO AR . e BB 2 I BRI Actin 1 K&
SR & 2 B HE T (tweedle motif cuticular
protein 1, TWDL1) FI# % /) 8 B C 32 4R 3 A
(activated protein kinase C receptor, RACK), iX
SRR A BRI T 301 A, o PH A v R AR
92.3% . WMF GenBank H1JK KE AT FI(F B8,
PO 235 58 i 345 14 [a) 95 51 A7 RACK #l 3-Bi iR
H ol B B & B (glyceraldehyde-3-phosphate dehy-
drogenase, GAPDH) & F JK KE\ ., J3 51 7 #7285 28 UL
%1,

3 e

JR KR — P BB B B N AT LUAR 1

. R 2 Fr /e R F 5 % S BHFI B il —ER SLRERL
Gene name or Gene Protein accession ) Identity Number
Number o . Specials
description accession number number /% of clones
1 Actin 1 EU179846 Nilaparvata lugens 88 167
Tweedle motif cuticular protein 1 NM_001142608 Nasonia vitripennis 80 95
3 Activated protein kinase HQ385972 Laodelphax striatellus 99 39
C receptor
4 Serpin peptidase inhibitor 3 EFA12666 Tribolium castaneum 38 8
5 Himetobi P virus genomic RNA AB183472 99
6 Glyceraldehyde-3-phosphate HQ385974 Laodelphax striatellus 99 3
dehydrogenase
7 B-fructofuranosidase protein AB125971 Arthrobacter globiformis 84 2
8 Tropomyosin 1 NM_001159873 Nasonia vitri pennis 86
9 AlF-like mitochondrial EFY96732 Metarhizium anisopliae 73 1
oxidoreductase (Nfrl)
10 Prefoldin subunit 2-like XP_001600260 Nasonia vitri pennis 56 1
11 Similar to 26S proteasome XP_971959 Tribolium castaneum 1
non-ATPase regulatory subunit 8
12 Putative 40S ribosomal protein SA  DQ673408 Diaphorina citri 77 1
13 Ribosomal protein Lde CAJ17227 Biphyllus lunatus 65
14 Hypothetical protein ENN75524 Dendroctonus ponderosae 30 3




TRAK DT 45 - I B O SO 1 K R K B R R AR 7 pl0 I AR A 637

K S 45 0 4 95 7 5 RS 7 RS B 4R 0 A0 R R KR 4
I » 108 AT LUAL $& K F 5% 800 BF (Rice stripe virus s
RSV) /N2 %95 7 (Wheat rosette stunt virus
WRSV) 51K R 2 80 A /0 22 B G . f#Hr
TR GB35 1 53 T L KBS B 1490 B
M5 B B X, A#F5 L RBSDV 42K 5%
F A pl0 AEIE 8 i B BB AR 58 7 7 O 3k A MR
KEAK N 5 RBSDV # T AE & (A, 8 i 3¢ 5 vk 3t
PHCT 14 FpEAEER X 25 H 7] fEFE RBSDV-JK
KA EAERREEEH, EXEEEEAT, =/
M Actin 1, TWDL1 #1 RACK By 7% 5 3 7
P T R 92.3 %0 o 1T HeAth B AR 2R 4 B R A G
B X AT RES AR FATEA I N I FE A K

SA R, W3 & A (Actin) . RACK #1
GAPDH 71E5% % 5/ R B 4F 1 # p B & 2R
Actin XF T 9% B 76 A K 40 i P /0 75 42 BoAT B B4R
F o R BE T DLl i M AR ARG . AR
FHAZ Actin 20 i B 4025 ¥ FN 3805 A9 26 1B C Cac-
tivated protein kinase C, PKC) ¥ ¥ B9 4 =11,
Actin 38 o # # 2 UL EK & [ 5 18 (myosin-like
motor) ¥k 2 FE 35 BN . R
J7 R M A VE R A1 L 38 0T DL 3 fUHE 2K Cmacropino-
cytosis ) FEFHHE A G I, T AR 75 B Actin 3K 3h A9
20 M AT B L Actin B 22 F b R 40 Y & AR PR
BT AR T A 40 M B o P B R A P
AL T REEY . I 2 R AL AE KRS AR GO BE RSV
Wi Actin 22 b1 kiE

RACK N GEH BN RZY . E—KE&H
WD-40 & S50 W8 AR )2 AE 6 T EHAZ R
A H ., RACK /Eh PKC MZIKREA . L4
FokSRa b EEZE/EMN ., RACK @it5
PKC 254 i ZAM B 28 LA, 2f
5% 2 01, PKC ] LL3E i< Bl R Ak A6 9 42 9 75 0 it
FikiE  HIL.RACK Al fig 5 PKC B R IEE &
Y. 2 5955 0O A RO kR A

GAPDH J2 W % i 342 42 v i — b 56 B i L 1k
SRR H b EE RS AR R 1, 3- B IR H ah L [ B L)
NAD® }52 k4 it NADH, GAPDH KL% 58
BE i A% R E T B A VAN N A B Rl S L tRNA
M mbhREEEEN. ©A R K, GAP-
DH 7 Bl & F I 5 iz ik B2 b A5 EEAE . Glaser
A0 4y Y HAT R A TR M GAPDH, B 58 5
R Y ERURZY P2tk A N S (SRR F e i3 (Y]
fe. RBEBEIRILE) GAPDH R o MEHEH,
7t PKC # 2t GAPDH J5 .GAPDH = Ji 2% #il B fi
HHEH . GAPDH 7] it 4 PKC B L& ifif5 5 B

MAEE A R R M S5 s e . B A A
VY BN 75 (beet western yellows viruss BWYV)
RE 5/ PR WF IR U4 5y TP GAPDH 454, i oA
LR UE T I drl i & A4l i GAPDH 454, 1
W GAPDH W f8 2 5 T 9 55 15 B #2 ,

A VAR B 2 A% A IR 1 32 2 B4 L BE 5 1 41 i
AL A TR A . L 250 5 i s B A s T 0
KK KREN RACK.GAPDH H1 3 M4 & 1
(RPL5, RPL7a Ml RPL8)fit5 RSV HAE., A#F5
T F PS5 RBSDV plo BAE M8 A S 1 (pu-
tative 40S ribosomal protein SA FlI ribosomal pro-
tein Lde) , #H I A&Z H K 3 (606 B8 76 K K EUAR N Y
SH A A FEEEN., RBSDV #il RSV ¥ 1 9] 14
B R 1 8 A RO AR AT AL R R e S
RACK.GAPDH FIAZ W& 1 B AR, 2 WK € 7E
47 33X T o 25 19 4 F L A7 A — 8 R AR AR
RSV #il RBSDV A fig ¥ 75 i B 5 RACK Fl GAP-
DH H1E, 528095 55 5 BRI A2 R N 5552
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