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Identification of Rice Dwarf Disease in Jiangsu

GAO Ruizhen' CHENG Zhao-bang' YANG Rong-ming” ZHU Feng’ JI Ying-hua'
REN Chun-mei' WU Lidi' ZHOU Yigun' FAN Yong-ian'
(1. Institute of Plant Protection Jiangsu Academy of Agricultural Sciences Nanjing 210014 China;
2. Jiangsu Plant Protection Station Nanjing 210046 China)

Abstract: Specific primers RB-S74'/R and SRB-S7¥/R were designed according to the published sequence
of S7 segment of rice black-streaked dwarf virus( RBSDV) and southern rice black-streaked dwarf virus( SRBS-
DV) . Subsequently the pathogen of rice dwarf disease which was prevalent in Jiangsu province in 2009 was identi—
fied by RTPCR sequencing and sequence alignment methods. The results showed that a purposed 1 200 bp frag—
ment was cloned with RB-S7-¥/R primer and wasn’t with SRB-S74/R in 36 of 47 detected rice samples. The se-
quence of this fragment shared 93.3% —100% nucleotide homology and 97.4% -100% amino acid homology with
the sequence of the corresponding one in S7 of RBSDV and shared 77.4% -79.5% homology with SRBSDV. The
similar result was obtained by phylogenetic relationships analysis. All above demonstrated that the pathogen of rice
dwarf disease occurred in Jiangsu in 2009 was RBSDV and SRBSDV hadn’t been found in Jiangsu province.
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o 1 mL Trizol 5 min; 200
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* 11996 - 1999 min ; 1 mL 70% ;
o RNA 40 pL DEPC
o 2007 -70°C o
1.2.2
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2009 8 -10 . .
1.2 RT-PCR
1.2.1 RNA 0.1g

2mlL  RNA

EU111804.NC_003730)
S7 ( EU784841 FN563995)

1215 1197 bp )
RB-S7¥: 5-GACCTGTCTGGACCAGTACAT3" RB-
S7TR: 5'-GCAGAACGATACATCGAAGCG3”  SRB-
S7¥: 5" AAGTTTTTTTCGACCTGTCT3” SRB-S7-R:
5’ TGATACGAGTCATTGGCATCG3 ",

1.2.3 RT-PCR RNA 6
cDNA
t4 L RNA 5 pL (20
wmol./L) 3.5 uL ddH,O0( RNA )
70°C 5 min 1 min,
4 wL 5 x Buffer 0.5 pL Rnase Inhibitor
(40 U/pL) 2 pL dANTP(2.5 mmol/L) 1 uL M-
MuLV(200 U/pL) 25°C 10 min 42°C1
h -20°C o cDNA 1
PCR 25 pL
:2.5 pL 10 x PCR ( Mg") 0.5 uL
dANTP( 10 mmol /L) 0.5 wL(10 wmol./L)

RB-S7-F( SRB-S7F) 0.5 pL( 10 pmoL/L) RB-

S7TR( SRB-S7R) 0.5 pL Taq plus 18. 5 nL
ddH,0 94°C 5 min; 94°C 50
s 53C 50 s 72C 90 s 30 ; 72°C

10 min. 1% PCR
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A. . B. ;C. o D. VE. o
A. Dwarf plant; B. Leaf opposite; C. Poor heading; D. Small enations on leafback; E. Small enations on stem.
1

Fig.1 Typical symptom of rice black streaked dwarf disease
2.2 RT-PCR SRB-S7-F SRB-S7R o
GenBank PCR 47 RBSDV 36
RB-S7¥F RB-S7R N N N N N N
1200 bp ( 2 ( 1),
M 1 23 456 7 8 9 1011 12 13 14 CK, CK,CK, 1 2009
Tab.1 Results of RT-PCR analysis of samples

collected from Jiangsu in 2009

2 000 bp
1 200 bp

500 b Locati Sample Detected number
ocation number of RBSPV sample
M. ; CK;. RBSDV ; CK,. SRBSDV Peixian 5 )
CKs- 11 ; Lianyungang 5 5
M. Marker [II; CK,. Positive control of RBSDV; CK,. Positive control
of SRBSDV; CKj. Health control; I —14. Detected samples. Guannan 20 19
Jiangyan 2 2
2 RT-PCR Yangzhou 13 6
Fig.2 Agarose gel electrophoresis of Jurong | 1
RT-PCR products of samples Suzhou 1 1
2 GenBank RBSDV

Tab.2 Identities of RBSDV sequence in this research and cited from GenBank
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

1.JGLY1 000 9.4 9.5 1000 %99 935 9.8 9.9 100 100 9.2 9.0 9.3 9.4 9.1 9.1 936
2.JSGNI 100 0940995 100 9.9 935 978 9.9 100 100 9.2 9.1 9.3 9.4 9.1 9.1 9.6
3. JSGN23 100 100 9950 9.4 9.3 934 91.8 993 9.4 9.4 9.2 9.1 9.3 9.4 9.0 9.1 9.5
4.I5IR 100 100 100 9950 9.4 933 978 9.4 %95 9.5 9.3 9.2 9.4 9.5 9.2 9.2 935
S5 100 100 100 100 099 935 978 9.9 100 100 9.2 9.1 9.3 9.4 9.1 9.1 9.6
6.JSIY2 9.7 9.7 9.7 97 9.7 9.4 9.7 9.8 9.9 9.9 91 9 9.2 9.3 9 99 93.5
7.JSPX5 9.7 9.7 9.7 917 9.7 914 % 935 934 935 935 934 929 933 935 B N9 B2
8. JSPX6 9.4 9.4 9.4 9.4 9.4 9.1 9727 Y 9.7 9.8 91.8 97.8 9.7 976 9.8 9.5 917 936
9.1882 100 100 100 100 100 9.7 9.7 9.4 9.9 9.9 9.1 92 92 93 92 92 935
10. JSYZ2 100 100 100 100 100 9.7 9.7  99.4 100 0000 9.2 9.1 9.3 9.4 9.1 9.1 936
11. JSYZ5 100 100 100 100 100 9.7 97.7 99.4 100 100 092 9.0 9.3 9.4 9.1 9.1 9.6

12. AF397894 100 100 100 100 100 9.7 9.7 9.4 100 100 100 89 9.1 9.2 989 99 95
13. AJ297427 100 100 100 100 100 9.7 9.7 9.4 100 100 100 100 99 9.1 9.6 100 93.3
14. AJ297428 9.7 9.7 9.7 9.7 9.7 9.4 9.4 9.1 97 97 97 97 9.7 93 9 9 93.5
15.AY147039 9.7 9.7 9.7 9.7 9.7 9.4 974 9.1 9.7 9.7 9.7 97 9.7 9.4 T 9.1 9.1 9.7
16. EU111804 100 100 100 100 100 9.7 9.7 9.4 100 100 100 100 100 9.7 9.7 Y 9.6 933
17.NC_003730 100 100 100 100 100 9.7 9.7 9.4 100 100 100 100 100 9.7 9.7 100 03,3
18. 563917 99.9 9.9 979 9.9 97.9 9.7 988 97.9 979 9.9 91.9 979 919 9.6 9.7 9.9 9.9 ¥
1 ~11. ;12 ~ 18. GenBank ; (%), (%) o

Note: 1 —11. Sequences in this research; 12 —18. Sequences from GenBank; Upper right was nucleotide sequence indentity; Lower left was amino acid

sequence inentity.
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2.3 RBSDV MRDV.
PCR SRBSDV.MRCV.FDV.OSDV.NLRV SRBSDV
1 023 bp RBSDV
Blast RBSDV o
RBSDV 3
93.3% ~100% 97. 4% ~ 100% Tab.3 The information of sequences in this research
2) SRBSDV GenBank
77.4% ~79.5% , SN accession Fragment  Host Location
number
RBSDV. JSPX5 JF828170 S7
( 3) GenBank JSPX6 JF828171 S7
4 JSLY1 JF828167 S7
( ) JSGN1 JF828162 S7
( 3) . 3 JSGN23 JF828163 S7
) JSJY1 JF828166 S7
Genbank — RBSDV JSIY2 JF828166 s7
JSYZ2 JF828173 S7
RBSDV. JSYZ5 JF828174 S7
JSIR JF828164 S7
JSPX5  RBSDV JSSZ1 JF828172 s7
4
Tab.4 Fijivirus sequence cited for phylogenetic analysis
GenBank accession number Virus Fragment Location
AF397894 Rice black-streaked dwarf virus RBSDV S7
AJ297427 Rice black-streaked dwarf virus RBSDV S7
AY147039 Rice black-streaked dwarf virus RBSDV S7
EU111804 Rice black-streaked dwarf virus RBSDV S7
NC_003730 Rice black-streaked dwarf virus RBSDV S7
S63917 Rice black-streaked dwarf virus RBSDV S7
X55701 Maize rough dwarf virus MRDV S7
EU784841 Southern rice black-streaked dwarf virus SRBSDV S7
FN563995 Southern rice black-streaked dwarf virus SRBSDV S7
AY923115 Mal de Rio Cuarto virus MRCV S7
NC_008736 Mal de Rio Cuarto virus MRCV S7
AY789927 Fiji disease virus FDV S7
NC_007163 Fiji disease virus FDV S7
AB011024 Oat sterile dwarf virus OSDV S7
D14691 Nilaparvata lugens reoviruses NLRV S7
o 3
3
N 1
N 5 N
RBSDV 15 o RBSDV
SRBSDV N
. 2009 R D
SRBSDV ¥6)
o 1
46
RBSDV C @ . . :
RBSDV “ @
” . RBSDV N 16
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—_—
0.1
Raised angle indicates sequence in this research.
3
Fig.3 Phylogenetic tree based on nucleic acid identities
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