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2 S7  ¢DNA 201
1
1.1
2 RBSDV 1998 7
1999 5 -80C
1.2
1.2.1 Uyeda 2 RBSDV dsRNA
S7
1.2.2 dsRNA 2 ST 2pg 25pl
25p. DMSO  dimethyl sulfoxide 95°C Smin 10min 3
1/10 3mol/L. pHS5.2
1.2.3 S7 1 RBSDV
S7p-1 S7p-2 c¢DNA 37°C
60min cDNA 1pl. RNaseH 2U/pL PCR Kit QIAGEN
cDNA cDNA PCR S7
PCR 94C 30s 55°C 30s 72°C Imin 30 72C
10min 2 S7p-3  STp-4
1 S7 RNA 3'-
zhm-1 1 zhm-1 dsRNA/DNA
zhm-1  3'- 20pL 10U TARNA ligase Biolab 2ug

dsRNA 200 pmol

itol 1mmol/LL ATP 10pg/ml BSA 25% PEG 8000
QIAGEN RNeasy plant minikit

15min RNA/zhm-1

zhm-1 50mmol/L Tris-HCl pH7.8 10mmol/L. MgCl, 10mmol/L dithiothre-

37°C

zhm-

10U RNase Gibico

1 zhm-2 1 zhm-1 Superscript Revers Tran-
scriptase MBI~ RNA/zhm-1 cDNA 42°C
60min 70°C 15min 3min Ipl. RNase H
2U/pl. 37°C 20min PCR Gel Extraction Kit QIAGEN cDNA
PCR STp-3  zhm-2 S7p-4  zhm-2 5'- 3'- PCR
94°C 30s 60°C 30s 72°C Imin 30 72C 10min
1 RBSDV S7
Table 1 Primers used for amplification of RBSDV genome segments S7
Primer Position Sequence 5" ~3' T/ C Direction
S7p-1 nt922-941 GAG CTC TTC TAG TTA TTG CG 58 +
STp-2 nt1468-1450 TGT CAC ACC ACT CTT CTC C 58 -
S7p-3 nt1135-1116 CAA GAT TAA GCA GAA GGA GA 56 -
STp-4 nt1183-1204 ATG AAT TAC ACT TTA GGT GAT C 58 +
zhm-1 PO,-CTC TTC CCC TCC CTC CTC-NH, 60
zhm-2 GAG GAG GGA GGG GAA GAG 60
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1.2.4 PCR ¥ 3 7= 59 5 EE MW FF . PCR 4 3% i) T 4+ BU@ i PCR Gel Exraction Kit
(QIAGEN) #i4k , 3 5 pGEM T-vector (Promega) #F{T#E$E , Wik TG RS EHMAE,
FIMEATFHE BB AERERA T EHRBEFL2 PCRYHGIE, B QlAprep
spin mini prep kit (QIAGEN )24l i b7, Fi BigDye™ Terminator Cycle Sequencing Ready Reaction
Kit (PERKIN ELMER )& 7| LA & 5{ %) T7 #1 SP6 7£ ABI PRISM™ 377 DNA Sequencer I #1417 )%
P 5E, T AR RBER A B GCC BFRMHTRENGFY .

2 #R

2.1 RBSDV 87 i F 5 cDNA B9 & R0 PCR § 1§

R\ A KA RBSDV A A3 ST HL2FF R THEFFIGFE 319, 4 30 s
fE1¥ 2 4~ RBSDV 4+ B3 7 B8 dsRNA FEPIZH B BE S7 A5 5 B9 ssRNA HER, P51
BK & B cDNA, BHR BT 83 1 52 B 414 84T PCR 488, 5 =148 1. 2% B I8 ME B e o
VR O B — R, 45 0.55kb, SEAM B BEXA—F(E 1),

2.2 RBSDV 87 B i FF 5 cDNA B9 & A
1 PCR #18

RHTHRISTHEK, 8T,
TEHIE CFEMR RN 3 Ina g L&
BEHR hm-1, REMAS hm-1 M
FHETER zhm-2 /51 415) 945 — 8 cDNA
FI& R, BA ik cDNA M BAR, B3 M
PCR 1 444, I 31 ¥ S7p-3 F1 zhm-2.
S7p-4 M zhm-2 43 BT #5 B B4 S7 &9 5'Fn
GBI, P WA 1. 2% ISR
BRGNS AR £, NG

H1 24%E RBSDV HBHERE 1.15kb Fil 1.03kb, 5 BUN Y i B KN —3
KB 87 RT-PCR § ¥ 7=#WH &k H R (B 1),
Fig.1 RT-PCR products of genome scgment 57 of two Chinese 2.3 3 18 =) i) 52 P& #0 FF 51 53 4
olates examined on a 1.2% sgarose gel stained with ethidium hromide HZEm 2 4~ E RBSDV & P H
M.Marker DNA; (from up te down: 2kb, 1kb, 0.75kb, G.5kb, B B S7 J#;ﬂji@a%i EMBL ﬁﬁﬁ’
OF2885 0K} 324 B h AJ207427 (RBSDV-2Zj S7) Al

1: Internal region of RBSDV-Zj genome segment S7;

245" Beginl oo RISV 7 gemome: segmen i AJ297428 (RBSDV-Heb 57). RBSDV #f L
3:3" terminal region of RBSDV-Zj genome segment S7; ﬁj‘% % = L | H_ B s K 2193ns, T
4:Internal region of RBSDV-Heb genome segmemt S7; RBSDV m:’hﬁ%%% @?:HH_& S7 *EX‘—J':J;
5:5" terminal region of RBSDV-Heb genome segment 57; ML EY ST WME .4 m523-525 kT
6:3" terminal region of RBSDV-Heb genome segment S7. 3 AR y 4K 2190ns. i"ﬂﬂﬁ"—'%%% g .2

MEIBURNRIRREE -8 EBEEET M thn-2/zhm-1 B4 3 & 5 3R <F T 5)
“AAGTTTTTTT—"H! 3" iR~ F ¥ “——GTC” ,RBSDV-Heb fF E — P T B MWBEH EEF
Fl(inverted repeats) B F X B R TFFF, 40 560 F nt9-17 (TTTCGACCT) F nt2169-2177
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2B TRAE AT KRS B A R B SE AR H B ST Y oDNA TRE B 2T T a8 203

(AGGTCGAAA), T RBSDV-Zj STRIH F 3 M S R T A X MHEEEF AR M
4351 nt9-17( TTTCGACCT) 1 nt2172-2180( AGGTCCAAA) ([ 2-a) . 2 - EH 3 EH S7 2
%78 T T 3E HE (open reading frame, ORF) , RBSDV-Zj S7 5 — 1 7 # B 2B T nid2-
1130, 4R T5— A ey 362 AR EA RN B (E 2-b) /- FR L 41kD; 5 D IF A %
FEGET atl183-2112, 65—y 309 T EEBBREH MBI LK (E 2-¢), 70 T 2 £9 36.3kD.
RBSDV-Heb $7 5 — M EEAEA T nd2-1127, 8 FH KR 3 DMREN T — 4 F A
FRHE N nt522-524 (ATC) , (B 1 26 B3 B 48 B L2 RBSDV-Zj S7 H 88—/~ JF i 3 3 fE 4 75 1 %5 B
LT EREBARR . NA6 M EEBREHR(E 2-b), 5 F B4 41kD; 58 4 it
B2 HE AL T nt1180-2109, 48 6% — 1~ 309 T EEMBREA R B (E 2-¢), 7 TR
36.3kD. EBRHEMAKFE L2 MPESEHZEEFEBEERIE 9.0%, 5 H A8 87
R PEE R 93.4% ~93.8% , 5K F| MRDV $6 [[HEHE{TH 85.1% ~85.3% ; EE MK
F L4 PTHESEDHE—1 ORF RIS & ik A/ [F I8 23 TR ALK S Z 1 ORF
AR BN F MR B (F 2) , Hd 2 AP ESEY ST HE—~ ORF IEMEG . K
T BT ni522-524( ATC)3 i 2 B9 25 (B 2-0) (AR 4E 2 B4 10 S7 F— 4 ORF SR/ H
BT aal6t 27 - - lle 250, HRMEBEEBRBEALE T2 MR (E 2-b). AT E
AH . 201 55 I E B RBSDV-Zj 1 RBSDV-Heb B M B 7 # G/C T 8 EHFBEE B K
1 4 B N A AR AU A RBSDV H A4 B8 S7 B & K F| MRDV S6 24— B(F% 3).

CLC nuinber: 432 4} Document code! A

a
AAGTTTTTTTTCGACCTGTCTGGACCRGTACATA AAGGAACATGGRTAGACCTGCTCGAG&ACATTTAAAATTCAGTAAAGCARACACC

CGTTCCAAAAATCTCGTTTATGGTGGTAATTACCAACTAGTATATCARAGCTTTATT TTAT TATTATATTGT TACAAATGGTAGATTTTCA
. T TN
..... T.. oo T CL TG L G D e e s
D = S s T ¢ N o T
AGTGGTTTTAATGTTCGTAAAGATBGTATTAL&AG%TATTTTGTCCCCAATGATGATCCAAGTGTTTGTAATGTTACTCCCCGTAAGCCA

......I.c..c.lj .................... T...T.fﬁ.m.n..c_ﬁffﬁ ................ Ll [,
. . ClLIiiEL el el A e e AL AT

AGTTTAAGTTTAATGTTTATTAGAGCTCTTCTAGTCATCGCGTTGATTAAAGATTACAGTCCAGTAAAABAAATACCCAGATACCTTCGA
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204 # 5 7] i 5 a2 %

(5.5 203 50)

CAATTAGAAGTAGAAAATCCTTTGAATAATACCTGTTTMTCJ\CTGAC.RATGGCTTGAGATCAGMGTTCCMTTAATGCMACTCTTCT

G..C..T. . GAA... ., AT. .. T...C....... ..., ARA. .G ., ...

AGACATGTGTCAAGCTCCARATGCAGCTGATGTC RBSDV-Z3 57
................. Grvr s RBSDV-HEbL 87
................. Gooolollllllilll RBADV-Jap S7
MRDV S6
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2 KE RS KBEZXBREMNE AR R ST oDNA TR -FH 40 205

FAELLDQEIGEEWCDTSNFMDLRIVEDENDFEFVSSHITRHLLIVLNSNPRNVLWT STCLLAKLELIQHVNNFDVINYWER

............................................... -
.......... DL IEIH. AL UINLIEI IR IIE
MNRRWET I TDELKMGFVERAFNLKSNQFEVVIKLLSDSLFCPGI SVIGKLSMI PMLTVHSIPEYLDRWFRTDDFSSDNFL
R ARSI S SRS * SRS SOOI SSIEE 2 3 SO REES IS
...... S7NNNDE SN - SN Y SENY S A' U - DD P D SN <] Te4 4

SFIRFGEITVPEWKKVVVQFYLROVFSRVRTKVLIANTDVDYWY SLFM TLIPESMLRTKTLIKKILNS RBSBg }?jbsg'l %RI-E."‘ZQ
................................................................... .
.................................. RKNV F.BSDV JaBST ORF2

B2 47 RESEHDEEEASRE2FIRERROSRE RSN
Fig.2 Comparison of complete nucleotide sequences and deduced amine acid sequences
amang the corresponding genome scgments of four virus isolates
a.Companson of complete nucleotide sequences; b. Comparison of amino acids sequences encoded by ORF1; e, Compuarison of

amino acids sequences encoded by ORF2.

X2 AN FRFXFNFESEYREEREROREHLER

Table 2 Homologies { % identical nucleotides, with % identical amino acids of the open reading

frames in brackets) among four isolates of RBSDV and MRDV

57 Iebei Japan MRDV-56
7hejiang 99.0(100.0,98.4) 93.4(98.1,97.8) $5.1{92.3,85.5)
Hebei 93.8(98.1,96.5) 85.3(92 3,86.8)
Japan 85.1(91.2,86.1)

®I AMTFERBHRELSBEYHEEEEAR RMEBRSLEY

Table 3 Chrganization of the corresponding genome segmenis of four virus isolates

Total G+ ¢ content 5'-UTR ORF1 Intergenic ORF2 3'-UTR
size nts % nts nts kD region nts nts kD s
Zhejiang ST 2193 34.3 41 1089 41.0 52 930 36.3 81
Hebei %7 2190 34.4 41 1086 40.9 52 930 36.3 &1
Japanese §7 2193 34.0 41 1089 41.1 52 930 36.4 81
MRDV $6 2193 34.7 41 1089 41.0 52 930 36.3 81

Notes: Sequence accession numbers were: Zhejiang S7 (AJ297427} , Hebei 87 ( AJ297428) . Japanese S7 ($63917), MRDV 56
{X55701) .

3 it

MRFEBEFAERRFIEAFREZESNREEENZARBEEERFE , B T RBSDY
HEHN 3 -5EA poly(A) , AREFR 2 M 777k A oligo(dT) 515 cDNA F9& L R TR
B F L I poly (A/T/G/C) MU R BAR XA RE — K B b B 2 R i fE AR T
RBSDV BT R H B WEE RNA M, RINEEMEREEE T BN F L, —REH R TE
RBSDV B FH F MM RKmMIFH], FiEEEE 5. ik m 2 4 RBSDV 4+ &%
S7 (9 A 3 15 3 DL B 5 0 oK 0 (0 B % B R H) A0 Arubata %' I RBSDV-H A3 B YR 1544
BEA-FEAMATHERT RBSDV ZEARGFNRAEEN/ERN, AT MM EF
WHETRSELUNEGH, HE R XIHHEDNRE I ERZE/EHANREAESLEES
BRFH, BB THEMIGEN— 8. FEX/E, £ RBSDV-Zj 57 7 n9-17 #1
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ni2172-2180 1 ntl7-22
TGTCTTG  nt2159-2164 CAGACA 2 3
2 RBSDV- S7 MRDV S6
A/G C/T 2a dsRNA
RNA  RNA RNA-dependent RNA polymerase RdRp 33—
5 RNA A/U
G/C G/U
G/U G/A C/U
3
RBSDV-7j S7 ORF ORF XYA/
XYT 75% ORF XYT/XYG 73%
RBSDV-ZJ S7  A/T 66 % RBSDV-Heb S7
RDV rice dwarf virus A+T 58 %
XYA + XYT 57% o
4
RBSDV S7 ORF  MRDV OS-
DV NLRV 3 RBS-
DV MRDV "
RBSDV S7 ORF ? ORF
RBSDV Northern S7 mRNA
S7 mRNA subgenomic RNA ORF
ORF2 4
mRNA dicistronic mRNA ORF reinitation mecha-
nism " the internal ribosome entry model '
ORF 1o
RBSDV- S7 MRDV
S6 ORF -3 +4 A G
ORF

1 . 1981 2@ 3p 8P 8N MR R A TIBL S 4R4EER  http://journals. im. ac. cn



2 S7  c¢DNA 207

1984 4 185 ~192.
1996 1 41 ~42.
1993 8 4 374 ~378.

wm oA W

Zhang HM Lei J L Chen J P. A dwarf disease on rice wheat and maize in different region of China is caused by rice black-

streaked dwarf virus  RBSDV  In Zhou G H Li H F ed. Proceedings of the First Asian Conference on Plant Pathology . Bei-

jing China Agricultural Scienctech Press 2000.155.

6 Boccardo G Milne R G. Plant reovirus group. In Harrison B D Murrent A F ed. CMI/AAB Descriptions of Plant Viruses.
Wellesbourne Warwick Association of Applied Biologists 1984.294.

7 Uyeda 1 Lee B C Ando Y. Reovirus isolation and RNA extraction.In Foster G D Taylor S C ed. Methods in Molecular Biolo-
gy Plant virology protocols From virus isolation to transgenic resistance. Totowa New Jersey Humana Press 1998 81 65 ~
75.

8  Genetics Computer Group Wisconsin Package version 10.0.575 Science Drive Madison Wisconsin USA 53711.1998.

9 Azuhata F Uyeda I Kimura I et al. J Gen Virol 1993 74 1227 ~ 1232.

10 . .1998 38 5 348 ~ 358.

11 Marzachi C Boccardo G Milne R et al. Sem Virol 1995 6 103 ~ 108.

12 Isogai M Uyeda I Lee B C. J Gen Virol 1998 79 1487 ~ 1494.

13 Kozak M. Molecular and Cellular Biology 1987 7 3438 ~ 3435.

14 Jang S K Krausslich H G Nicklin M et al . Journal of Virology 1988 62 2636 ~2643.

15  Pelletier J Sonenberg N. Nature . 1988 334 320 ~ 325.

16 Kaufman R Murtha P Davies M. EMBO Journal 1987 6 187 ~193.

17 Angenon G Votile J Kurkela S A et al . Molecular and Cellular Biology 1989 9 5676 ~ 5684.

¢DNA Cloning and Sequence Analysis of Genome Segment S7 of
Rice Black-streaked Dwarf Virus

Zhang Hengmu' > Chen Jianping' Lei Juanli' Cheng Ye' Xue Qingzhong’
! College of Aagriculture and Biotechnology Zhejiang University Hangzhou 310029 China
% Virology Laboratory Zhejiang Academy of Agricultural Sciences Hangzhou 310021 China

Abstract Genome segments 7 of zhejiang and Hebei isolates of rice black-streaked dwarf virus
RBSDV  were amplified and sequenced. Segment 7 of Zhejiang isolate was consisted of 2193 nts
EMBL accession no. AJ297427 in length and that of Hebei isolate was 2190 nts AJ297428

Both segments contained two non-overlapping open reading frames ORFs  which encoded two

polypeptides with molecular weights of 41 kD and 36 kD. These two segments shared 99 % nucleoti-

de identity 100% and 94.4% amino acid identities of ORF1 and ORF2 shared 93.5% and 93.

8% identities at nucleotide level 98.1% ORF1 and 96.5%/97.8% ORF2 at amino acid

level with S7 of Japanese RBSDV and shared 85.1% and 85.3% identities at nucleotide level

92.3% ORF1 85.5%/86.8% ORF2 at amino acid level with S6 of Italian MRDV .

Key words RBSDV Genome segment 7 Sequence analysis

© HERFERBEDHARFATIKSHwELE http://journals. im. ac. cn





