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Fig. 1. Mild mosaic and stripe symptoms developed by
tuberose mild mosaic potyvirus on tuberose leaves (A) and
peduncles (B).
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Table. 1. Percent nucleotide identity of coat protein and 3'
non-coding region of TMMYV and 16 other potyviruses.

Percent identity (%)

CP gene 3-NCR

Potyviruses 2 nt aa nt

BYMV 545 49.1 333
LMV 61.3 52.4 3.6
LYSV 58.5 55.1 12.3
PMtV 57.2 55.0 2.8
PPV 51.2 48.5 333
PRSV 554 49.2 0.9
PSbMV 30.8 51.0 0.0
PSMV 59.3 55.6 0.0
PVY 60.4 57.7 21.6
SMV 535 48.1 31
TEV 59.6 55.6 38.6
TuMV 57.3 554 36.9
TVBMV 255 52.6 0.0
WMV 2 59.1 55.7 28.2
YaMV 53.7 49.4 36.3
ZYMV 60.8 57.0 33

& BYMV = bean yellow mosaic virus, LMV = lettuce mosaic
virus, LYSV = leak yellow stripe virus, PMtV = pepper
mottle virus, PPV = plum pox virus, PRSV = papaya
ringspot virus, PSbMV = pea seedborne mosaic virus,
PSMV = pepper severe mosaic virus, PVY = potato virus
Y, SMV = sugarcane mosaic virus, TEV = tobacco etch
virus, TUMV = turnip mosaic virus, TVBMV = tobacco
vein banding mosaic virus, WMV 2 = watermelon mosaic
virus 2, YaMV = yam mosaic virus, ZY MV = zucchini
yellow mosaic virus.
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Fig. 2. Result of direct tissue blotting method to index
tuberose mild mosaic potyvirus (TMMV) from dissected
tuberose apical bulb leaf tissue. (A) Indexing result of
tuberose bulbs stored at 4  refrigerator for at least 4 months
before indexing. (B) Indexing result of the same tuberose
bulbs asin (A) but incubated at 25 for 2 days before
processing direct tissue blotting test for TMMYV.
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ABSTRACT

Chang, C. A. %2 and Chen, C. C. * 1999. Current status of tuberose virus research and the development of its
indexing techniques. Plant Pathol. Bull. 8:89-94. (* Department of Plant Pathology, Taiwan Agricultural
Research Institute, Wu-Feng, Taichung 413, Taiwan, R.O.C., % Corresponding auther: E-mail:

cachang@msl.hinet.net; Fax: 04-3331089)

Tuberose (Polianthes tuberosa L.), a species native to Mexico, has been cultivated in Taiwan for over
300 years and has become an economically important bulb crop. Several diseases including Erwinia spp.,
Botrytis spp., and Sclerotiumrolfsii have been documented to infect tuberoses, however, there has not been
any report on virus disease until 1988 when a virus, possibly a potyvirus, was described in New Zealand.
During a survey for ornamental plant virus diseases in 1994, foliar mild mosaic symptoms were noticed on
most tuberose plantsin Taiwan. A virus was isolated from infected plants and it was subsequently identified
as an newly recognized potyvirus, designated as tuberose mild mosaic potyvirus (TMMV), based on particle
morphology, aphid transmissibility and the cylindrical inclusionsit induced in infected cells. Tuberose was
the only host identified so far for TMMYV in our inoculation experiment. The purified capsid contained a
single species of protein monomer with an estimated relative mass of 38 kDa. Based on the result of several
serological tests, TMMV was found serologically distinct to other 22 known potyviruses tested. This was
further confirmed by the comparative sequencing studies of a 2 kb DNA fragment cloned from the 3'
terminus of TMMV's RNA. Using the antiserum prepared against purified TMMYV virions, we showed that
ELISA, tissue blotting and SDS-immunodiffusion test could specifically detect the virus from tuberose
tissue. Among them, ELISA was found the most appropriate one for detecting virus infection in leaf tissue,
however, tissue blotting was evaluated as the best choice for bulb indexing. TMMV was found distributed
unevenly in different parts of tuberose plants. The highest concentration was detected in sheath leaves of
flower stems followed by the young leaves; they were reasonably taken as the best sampling sites during
field survey. To index tuberose bulbs, however, lateral buds and apex scale leaves were optimum choices for

sampling. It was also found that by treating the 4 -stored bulbs at 25

for 2 days could enhance virus

multiplication in bulb tissue from a minimum to a detectable level thus allowing better and consistent
indexing. An antiserum against bacteria expressed cloned TMMYV coat protein has been successfully
produced and shown that it was applicable, equivalent to the antibodies produced by traditional means, in

the detection of TMMYV in tuberoses.



