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Cucumber mosaic virus (CMV) and Broad bean wilt virus 2 (BBWV2) were isolated from Gentiana scabra
plants showing typical mosaic and yellowing symptoms. When the inoculum of mosaic symptom propagated
in Nicotiana benthamiana was inoculated to primary leaves of Vigna sinensis, the local lesions of different
types was developed. Type one produced a small necrotic spot (SNS) of pinpoint type, while the other one
showed a large necrotic spot (LNS) of halo type. LNS on primary leaves of V. sinensis was also induced by
inoculum from yellowing symptom on G scabra. Single lesion from SNS induced a typical mosaic symptom on
N. Benthamiana. On the other hand, LNS produced a chlorotic ring symptom on inoculated leaves and
mosaic plus necrotic ringspot on upper leaves of N. benthamiana. An isolate of CMV from SNS and BBWV2
from LNS were detected by using dsRNA analysis, RT-PCR and agar gel double-diffusion test. Thus, our
results should provide a tool of a simple method for discrimination from mixed infected plants by CMV and

BBWV2.
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Fig. 1. Field-infected gentian plants with a mosaic (A) and a
yellowing symptoms (B).

Fig. 2. (A) Small necrotic spots (SNS) and large necrotic spots
(LNS) on primary leaf of Vigna sinensis induced by inoculum
from Nicotiana benthamiana infected with the gentian plant
showing mosaic symptom. (B) Systemic symptoms of N.
benthamiana leaves infected with single-lesions of SNS (a) and
LNS (b), respectively.
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Fig. 3. Polyacrylamide gel electrophoresis of dsRNA isolated
from Nicotiana benthamiana infected with the gentian plant
showing mosaic (lane 1) and yellowing symptoms (lane 2), and
infected with single-lesions of SNS (lane 3) and LNS (lane 4), and
healthy plant (lane 5), respectively. Aliquot of dsRNA purified by
CF-11 cellulose was electrophoresed in 6% polyacrylamide gel.
Molecular size of the dsSRNA was estimated by dsDNA markers
(M).
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Fig. 4. Reverse transcription-polymerase chain reaction (RT-
PCR) assays of Nicotiana benthamiana infected with the gentian
plant showing mosaic (lane 1) and yellowing symptoms (lane 2),
and infected with single-lesions of SNS (lane 3) and LNS (lane 4),
and healthy plant (lane 5), respectively. The cDNAs were ampli-
fied from the 3' half regions of coat protein gene of Cucumber
mosaic virus (480 bp) and Broad bean wilt virus 2 (694 bp). Elec-
trophoresis was carried out on 1.2% agarose gel and the gel was
stained with ethidium bromide.
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Fig. 5. Ouchterlony double-diffusion test of crude sap of Nicotiana
benthamiana infected with single-lesions of SNS and LNS with
antisera to Cucumber mosaic virus (CAb), Broad bean wilt virus
2 (BAD), respectively. Peripheral wells: crude antigens from N.
benthamiana infected with the gentian plant showing mosaic
(Mo) and yellowing symptoms (Y), CMV-Mf, BBWV2-K, SNS,
LNS, (H) sap of healthy N. benthamiana.
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