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GTTTTGTTTGTTGGAG-3’ Rsat 5'- Fsat PCR 100pL. 10
GGGTCCTGTAGAGGAATGTG-3' 5 x PCR buffer 10pL. MgCl, 25mmol/L. 8uL Fsat
T7 Rsat  20pmol/pLL Ipl, ANTP  10mmol/L

RNA  c¢DNA 1pL ¢DNA 10pL Tag
PCR 100pL. 10 x PCR buffer 10pL 5U/ul. 5U 94°C 3min 94°C 30s 55°C
MgCl, 25mmol/L  8uL T7-Fsat Rsat 30s 72°C 20s 30 72°C Smin 3.0%
20 pmol/pLL 1pL dNTP  10mmol/L  1pL PCR
RNA  c¢DNA 2pl. Sng/ml. Taq pGEM-T easy Vector
5 U/ul. 5U 94°C 3min 94°C 30s 55°C 1.7 CMYV dsRNA
30s 72°C 20s 30 72°C Smin 5~20d
1.0% dsRNA"  1.0%
PCR 10pL. DEPC-H, 0
1.3.2 RNA
20pL 2
5 X Transcript Buffer 4pl. DTT 2pl. RNase inhibitor 2.1 RT-PCR
40U/pL. 0.5p.. NTP  2.5mmol/L. 4pl. PCR RNA CMV-CNa
0.8ug T7 RNA Polymerase 1L 37°C 90min
1.4 RNA CMV RNA RT-PCR
4~6d CMV-CNa 1 5d
0.1g  TRIzol MBI RNA satRNA-Yns  satRNA-Yi
RNase  PBS 20pL. 10d
RNA 4~6 satRNA-Yns  satRNA-Yi
26°C satRNA-Yi satRNA-Yns
48h 15d  20d RT-PCR
5d satRNA-Yi CK1 satRNA-Yi
dsRNA RNA RNA CK2 satRNA-Yns MOCK
1.5 bp CKI CK2 M 1 2 3 4 5 MOCK
500—
400— Y1
1 RNA RT-PCR
Fig.1  Results of RT-PCR detection after pseudo-recombination of two
6 5d dsRNA satellite RNAs with CMV-CNa genome
M 200bp DNA Marker CK1 Pseudo-recombination of satellite RNA-Yi
1.6 RNA RT-PCR with CMV-CNa  CK2 Pseudo-recombination of satellite RNA-Yns with
CMV-CNa 1~5 Pseudo-recombination of two satellite RNAs with CMV-
RT-PCR Fsat 5'-CCTCTAGA CNa. 1. Tnoculated leaves of 5 days post-inoculation dpi 2 ~ 5.
GGCCTGTTTTGTTTGTTGGAG-3' RNA 5’ Different inoculated time for systemic leaves 2. 5 dpi 3. 10 dpi 4. 15
3’ RNA dpi 5.20dpi MOCK CMV-CNa.
2.2 dsRNA
RNA RNA RT-PCR
RNA RNA
0-1g 5d  dsRNA
RNA  RT-PCR CMV RNA ’
Rsat cDNA
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Fig.2  Results of dsRNA analysis for systemic leaves of pseudo-
recombination
M 10Kb DNA Marker 1 Sample of transferred inoculation from systemic
leaves after 5 days CK2 Pseudo-recombination of satellite RNA-Yns with
CMV-CNa CK1 Pseudo-recombination of satellite RNA-Yi with CMV-
CNa MOCK CMV-CNa.
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Fig.3 Results of dsRNA analysis of new CMV strain on different host
plant after pseudo-recombination

1.CK-Tobacco 2.Tomato 3. Tobacco 4. Zucchini.

dsRNA

Fig.4 Results of dsRNA analysis of co-inoculation of CK1 with CK2 on
tobacoo

M 10kb DNA Marker 1 Systemic leaves of 2 dpi 2 Systemic leaves of
Sdpi  CKI Pseudo-recombination of satellite RNA-Yi with CMV-CNa
CK2 Pseudo-recombination of satellite RNA-Yns with CMV-CNa.
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Coexistence and competition of two satellite RNAs of Cucumber mosaic virus in systemic hosts

JIN Bo'> CHEN Ji-shuang' "
! Institute of Bioengineering ~ Zhejiang University of Sciences Hangzhou 310018  China
2 Institute of Microbiology College of Life Sciences Zhejiang University ~Hangzhou 310029  China

Abstract Two Cucumber mosaic virus CMV  satellite RNAs namely Yns and Yi and of 385nt and 369nt respectively
were introduced to systemic host plants with a satellite RNA-free isolate of CMV CNa  after in vitro transcription of
satellite RNAs from ¢cDNA clones and by co-inoculation with CMV genomic RNAs. The competition and coexistence of the
two satellite RNAs were studied by RT-PCR detection double-stranded RNA analysis and sequencing comparison. The
results showed that in the inoculated leaves of Nicotiana glutinosa  both satellite RNA presented together after
inoculated 5 days after pseudo-recombination. In the systemic leaves of N. glutinosa both satellite RNAs were detected
at 5 days and 10 days post first inoculation however only the 369nt satellite Yi was recovered at 15days post first
inoculation and second inoculation transferred from the pseudo-recombination plants. Comparison of full sequences of the
satellite RNAs obtained by RT-PCR from pseudo-recombinant virus showed that no mutation and mutual exchange of the
satellite genome has been found. The results indicate that both 369nt satellite RNA and 385nt satellite RNA can be
introduced to CMV-CNa with in vitro transcription products and both replicated to a high level depending on the helper
virus. But after transferring to new systemic plants only one satellite of 369nt can be kept as co-infection for long with
the helper CMV. Co-existence and competition are found between different satellite RNAs in the same plant.

Key words Cucumber mosaic virus Satellite RNAs Pseudo-recombination Co-existence and competition
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