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Prokaryotic expression of $5-2 gene and cloning of S5 segment from
Anhui isolate of Southern rice black-streaked dwarf virus

JIANG Tong, SHAN Wenshu, XIA Weiwei, ZHANG Xiangxiang, JIANG Xizi
(School of Plant Protection, Anhui Agricultural University, Hefei 230036, China)

Abstract ; [ Objective] To study genetic characteristics of the isolates of Southern rice black-streaked
dwarf virus ( SRBSDV) from Anhui province, and to obtain P5-2 protein by prokaryotic expression.
[ Method] The S5 segment of SRBSDV was amplified by RT-PCR, and it was cloned, sequenced and
analyzed. Gene S5-2 was inserted into prokaryotic expression vector. The recombinant vector was
transformed into Escherichia coli and was induced by IPTG. The fusion protein was purified by Ni**-NTA
affinity column. The expression of P5-2 protein was analyzed by SDS-PAGE. [ Result] The S5 segment
from Anhui isolate of SRBSDV (SRBSDV-AnHui-HN2) was 3 167 bp in full length and contained a 612
bp S5-2 gene encoding 204 amino acids. Sequence comparison showed that the S5 segment of SRBSDV-
AnHui-HN2 shared high sequence similarity(99.0% —99.7% ) with other SRBSDV isolates, while had
relatively low sequence similarity (38. 0% —71.3% ) to other Fijivirus members. The phylogenetic tree
based on S5 segment sequences showed that SRBSDV and RBSDV clustered into a branch, and six
isolates of SRBSDV clustered into a sub-branch. The recombinant protein with approximately 47 000

relative molecular mass was obtained by prokaryotic expression. Western blot analysis revealed that GST
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monoclonal antibody could specifically bind to the fusion protein. [ Conclusion] All isolates of SRBSDV

are closely related, and they have relatively far relationship to other Fijivirus members. The fusion protein

obtained by prokaryotic expression is the target protein.
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AGER S5-2 i fih v A 11 B O T A, HL
REAE 20 5 R T B K F BUREIR R AR 1A 5 56 4t
1~ RNA JCERI I, U Bl 34 5 23 3 10 B 10 44
ORI TR RY 571 i —F/NEE A, 5
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Z 5 AR 5S9-1 St R 159 B R IR
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R AR EGIEIR AT RE 5 P52 &5 1A O, 4
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1 #HR57HE

1.1 ##

YL SRBSDV Hy7K FFFEA T 2012 4 8 Ak H
G T, FEARRAE T - 80 CUkAf; Rk i
Escherichia coli DH5a Fll BL21 J A% F ik 244K pET-
GST fR-AF T L BAR N K A A P R A7 27 e A ) s BRAE
T e AR pMD19-T T4-DNA 3% 42§ &2 DNA Py
VIR 3 TaKaRa 23 w], B ER LT 4E 2 B0 B AL T 236
FA A, N A A QiaGen /A H]; GST-Taq -
Antibody FLHT AP - 4/ 1gC —H0 K& 57 8 B i
ACEF BT (IPTG) W E 3% E Amersham Pharmacia 2%
%) ; DNA marker 25 [ marker , PCR %E B¢ [B] 50355 &
FTRL G G 8 R AR A AR 22 ] 5 Trizol ®
Plus RNA Purification Kit 4 F db 50 4 (G 4 A= W BB
AR ] ; Tag DNA R G 1  HIFi-MMV 2 5% 5% 125
& H Promega 24w HAR IR 2 i 3418 3 [ 254 9
U5Ale BIIA RN A i Invitrogen 23 A .

1.2 7Fi%
1.2.1 SRBSDV S5 } Bued el 55 55 54 FREL
0. 1 g AKFFHERAEA , IR A WTE , #5 1 RNA fili$21
FI G P BOUKRE M 7 &L RNA 1¥40 J5 75 2 B Trizol ®
Plus RNA Purification Kit #9485, 2 5 /K Ff 2
RNA, 53] cDNA, Ll cDNA AP 14 S5 F B, 5]
¥ S5-F: 5'-AAGTTTTTTTCACTCATGACATATTCGA-
3'/S5-R:5'-GACATCAGCTGTATTCACTCC-3", fz W 4%
144 94 °C 45 5,53 °C 45 5,72 °C 120 s, ff#F 30 K,
FREtAb 9 B 5 7 8% 422 21k pMDI19-T, #4 i #% 1k
DHS o, BEIBCHL TR 7 W AR, PCR 9 1 i 128 BH 14 % 1k
o MR P25 Rk 1% SRBSDV S5 Fr Bei% H IR T
%), iz %4 DNAMAN Version 5. 22 1 DNAStar i
AN 53810 R AR I AH 3% 12: ( Neighbor-joining ) #4)
HERGERER .
1.2.2 SRBSDV S5-2 ¥ W) £ & B Bt £k H Ak
a9y M4l SRBSDV v Bt S5 M H IR Iy 91 i it
P51, IE w5 | YU g YA s BamH 1,85-2-F;
5'-ACGGATCCATGTCTATGACACGTT-3", J [0 5 | ¥ ¥s
I AL &S Sal T 7 &, S5-2-R:5'-CCGTCGACTCA-
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AACATGAAGTATA-3', LIEA S5 F By ikl DNA
AR, PCR 434 S5-2 JEIA, e i 45140 94 C 45 s,
56 C 45 5,72 °C 60 s, fG¥ 30 k. BEARWE Ik 4lifh
P90 DNA B 1 F B, & 380K pMDI19-T, 4k %
1 DHS o, HEHLHL I 7% PCR i 6 FH 5% 4k pMD-S5-
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PCR ik FH 5% fb+ pET-S5-2,
1.2.3 @mA&Eaw Rk sk BARE R
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mmoL « L™ IPTG, 15345 B BT S L IR TR
TEREFE R PR AL FE 15 min, 12 000 r « min ™' % {4
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O, AT mL 4R 5 R 4l 1k B B B ((NQ*° -
NTA) , A AL 3RS o
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233K pET-GST i 5 | AL 8k pET-S5-2 K i T Al
T AR pET-S5-2 153, K AL PRE W PBS 2% i
TR FEIF IR A S x Buffer ZE# /K FHALFEL 5 min, £
oK 10 min; B0 5, FIE W R 20H 0 2504, B
il B AR o AR R D7 TR AL B A Sl AR AR AR 1Y
AE A A EREAE S A 2 SR T 0 I e
JBE, TRVERE R DK, 565 1 BRI 25 o i G £ )5 ¢
BEW, 5 2 PeBE A Western blot 4347, 68
o NC TR D, Tk NC 682 2 50 g - L' 0
Wy 25 C BRI AL 2 h, Jin ARG B 2 000
%1y GST-Taq - Antibody B4 (—#1),25 C KT
PRI 1 h PBST % vpye 3 ¥k, FEHIFG & 2 000
50 AP - EHT/IN 1gG ( Z90) IR AL H 2 h, PBST
WP UE 5 R, BJE A NBT/BCIP 4,

2 #ERE5HMm

2.1 SRBSDV S5 RERWEESFSISH

# PCR 43 1) SRBSDV “Z2 #4043 254 (SRBSDV-
AnHui-HN2) S5 Jr B B I ¢ )7, P 914 B2y 3 167
bp, J¥ 51 i) GenBank %% 5% 5 2y HF954999, [t X}
SRBSDV-AnHui-HN2 S5 5Bz Fl NCBI F %k (1) 2 55
BEJm (Fijivirus ) Hofl 7y 259 S5 7 Ben) e SIARRINE , &
P SRBSDV-AnHui-HN2 S5 H Bt 5 HAth SRBSDV S5
B SRR E R =, 35 99. 0% ~99. 7% , T 5 He
fi Fijivirus B 5% S5 Fr B 1Y 7 50 AL AR, A Ry
38.0% ~71.3% (£ 1),

http://xuebao.scau.edu.cn

%=1 SRBSDV-Anhui-HN2 S5 F 5 16 M EF RS EH M
S EY S5 R BRZHEERF SR

Tab.1 Nucleotide sequence similarity between S5 segment
of SRBSDV-Anhui-HN2 and S5 segments of 16
other isolates of Fijivirus

SrEY GenBank %545 SRiFML AN/ %
SRBSDV-Anhui-HN2 HF954999 [ Z: 8 100.0
SRBSDV-VNM J0692576  HkEE 99.7
SRBSDV-HuNyy JQ034352  HHHE ARG 99.5
SRBSDV-Hubei HM585275 R ML 99. 4
SRBSDV-YN-MShi  JQ773424 W EZER 99.2
SRBSDV-HN FN563993  rhEE RS 99.0
RBSDV-HB KC134293  F[EdL 71.3
RBSDV-JS KM921677  F[EIT IR 71.1
RBSDV-SDZZ10 IX421768  HEILIZR 70.2
RBSDV-MX8 HF954989  rp[E %4 70.2
RBSDV-Anhui-L] ~ HF955009 1 [E %8 70.2
RBSDV-WZ KC801047 " EWIL 70.1
RBSDV-LH KC801046  rp[E L 70.0
RBSDV-Korean HQ670667 i 69.9
FDV-AUS NC_007160  JICFH|TW 49.9
MRCV-Arg AY607587  PiARAE 64.1
NLRV-TSU D49697 e 38.0

% SRBSDV “Z#U5r BW) 5 Fijivirus HoAth B 51
SSHEHERTHNRERFZM (K 1), 458 kMU,
SRBSDV #1 RBSDV B i — 4y X, H v 6 4
SRBSDV 43 B ¥ B i — A~ W5 3,8 /> RBSDV 43 &5
WIRBLTT — A W43 3o T HL 5 SR 69 B (Mal de
Rio Cuarto virus, MRCV) , f§ & @\ " Iz IR 9% 35

( Nilaparvata lugens reovirus, NLRV) F13E 5% 95 45 2

(Fiji disease virus, FDV) 45| B B ili— 140 2 o
L0905,

FDV-AUS
RBSDV-LH
RBSDV-Anhui-LJ
RBSDV-Korean
RBSDV-WZ

100| LRBSDV-MX8
RBSDV-HB
RBSDV-SDZZ10

100 L RBSDV-IS

100 | 99 SRBSDV-Anhui-HN2

SRBSDV-VNM

— SRBSDV-HuNyy

SRBSDV-YN-MShi

100 SRBSDV-Hubei

190 | srBSDV-HN

MRCV-Arg

NLRV-TSU

1 ETF S5 FEZEBRFIMNENREXREN
Relationship dendrogram of SRBSDV-Anhui-HN2
and other isolates of Fijivirus based on S5 segment

Fig. 1
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2.2 SRBSDV S5-2 EHFAHkmHE
PCR ¥ 34 BIREAR A & A S5 Beiy sk DNA, 5
W)k S5-2-F il S5-2-R, LAY 18 H 1 425 600 bp 1y
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Rl B RE S M S5 v B O I, R BT 4E A
pMDI19-T simple (1) S5-2 Je K A K72 7 ¥
S5-2 FE R se R B A% B Hi K pET-GST |, BamH 1
F Sal 1 XU U) 56 UE, R B /N A B (E 58 42 A0 AT
(E2) , )P BEUE S5-2 JER ¥ 8 A KA 5848, 156 B A
A S5-2 BRI SRR HE IE A
2.3 EAZEAWFSRIESHAK

M 3a AT LLF ), pET-S5-2 55 K ik #Y P52
B SR AR 43 T K 20 47 000, 5 3#e T
ST Ao ME 3b Al LIE H, GST-Taq « Antibody H.
Pra] LAFD pET-S5-2 5§ 383511 P52 @G 8 H DL &%
afifb ) P5-2 BG R R R RS & TR X
Jii e 47 000 () P52 @A & A B — 4
[} 2577 5 T pET-GST 23 24K R 1555 . pET-GST 75 244K
P pET-S5-2 Kif53 3 AL R, &> TKE 2 F1 A
X3 Jide 47 000 o7 B4R H LR

M 1 2 3 4

bp

750 —
500—

M:DNA marker DL2000; 1:BamH 1 F1 Sal 1 XL il ¥)] pET-S5-2; 2
BamH 1}y pET-S5-2;3 ; Sal 1 M) pET-S5-2 ;4 . T 2 i ki pET-
852,

2 EZARH pET-S5-2 pIBE IRk EiE
Fig.2 Electrophoresis pattern of recombinant plasmid pET-

S5-2 digested with restriction enzyme

50 000—
40 000—

30 000—

30 000—

e
b:Western blot
M 3 JBUit 8 1 Marker; 1 : pET-GST 8 244K 5 5 52 : pET-GST =5
BARFT;3  pET-S5-2 RIEF 54 pET-S5-2 P55 SLAYAL S 8 H
3 EhAE A/ SDS-PAGE F1 Western blot 447
Fig. 3 SDS-PAGE and Western blot analysis of fusion

protein
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JF %1 L %) % B SRBSDV-AnHui-HN2 15 H: fis
SRBSDV #4234 S5 J Be i 3 A AR P AR =5 , 158 1]
SRBSDV S5 J Bt H R ¥ SU7E 7 4 Ak ik A rh R
REF . RGKFZ R KW SRBSDV Al RBSDV 2 i —
AN4¥32, T NLRV (FDV F1 MRCV 4351 8 58 B — A4
4337, IR &I, SRBSDV F1 RBSDV [AlJ@ T Fijivirus
JEIE 41 11, SRBSDV FI RBSDV ) Ifil 5 2% 3¢ & &
BN KRR A, 35 L X S AR I AR
F3E,{H SRBSDV (&4 A A F 75 KB, RBSDV )
L&A K 2 K K Laodelphax striatellus'®' , NLRV
BT Fiwirus WA V, REEZ Yt KA\ Nilaparavata
lugens, 55 Fijivirus 8 5 5 51 0% 45 FF 7 1 3% 2% %
Z . FDV @ T Fijivirus J& AL 1 AL HEA AR HBE
i ffi K B\ Perkinsiella spp. , H R % F S H e
Saccharum officinarum , 3= E2 %5 Ho X K FN, 5
Fijivirus J& o b J8 5% 10 3% A AT Ao 1L 385 2% ¢ R
MRCV BJ& T Fijivirus J&§ .20 1, (B HAZ A 142 B
K\ Delphacodes kuscheli , 525 F 2T, HEEIZ YL
B3 Sorghum bicolor 1. ./NFZ Triticum aestivum Linn.
e Avena sativa L. SFARABHEY) , — &A= T
SEYH AP AREE ML PY 57K, 5 SRBSDV I RBSDV Iy
THoF o R

SRR A5 i 4% 1) SRBSDV P10 2K 45 5 ML
I3, W T4 3 SRRSO K e 27 3 Y ek
. ffEE " FURRIE T RBSDV P8 2R il 4
T P8 EH M Z LI , A T RBSDV H [] 55 #k Y
Pz W, 3k LARAE S JERRK T RBSDV P72 4%
M, 57K E F 54T T Pull-Down 185, % 5
P72 HAER) 4 AKFEH. AW A I #dK pET-
GST 4% T 4747 6 x His F1 GST XUARZE 1) P52 @il &
1,28 °C .10 h #1 0.2 mmol - L' IPTG &4 Fif
S, P52 FHERENS P R R0k, AR Ik P52
BEEHATUIESR A, 6= A WiE %, T 5 s
% EARREST B A AR ™ . b TR AL
WIEPER TR B, W ARSI, I K
], Vi #& TPTG 75 vk B2 AR A4 15 5 45 1, S i T i
PR ARy KA 5, N ITJE Pull-down il Co-IP 5545
AR B Al o
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