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Serological Detection of Clavibacter michiganensis subsp. michiganensis, a Pathogen of Tomato Bacterial
Canker, with Application of Using Dot Immuno — Binding Assay (DIBA) and Tissue Printing Immunoassay
(TPD. Isun Takaaki and Hiroyuki TAkEMoTO (Fukuoka Agricultural Research Center, Chikushino, Fukuoka
818 — 8549, Japan,) Bull. Fukuoka Agric. Res. Cent. 20 : 42 — 47 (2001)

In this study, the serological characteristics of Clavibacter michiganensis subsp. michiganensis, a pathogen
of bacterial canker, was investigated, prior to the application of serological methods, DIBA and TPI for
the detection of this pathogen. In the Ouchterlony double immunodiffusion test, antisera raised against
C. m. subsp. michiganensis strain YM7709 were specific to 8 strains from Fukuoka prefecture and a strain
N6601 of C. m. subsp. michiganensis. However there was no reaction to other phytopathogenic bacteria.
These strains of C. m. subsp. michiganensis also fell into the single serogroups. it was suggested from the
result that the serological methods could be used in the detection of C. m. subsp. michiganensts. Nine
strains of C. m. subsp. michiganensis were detected by the DIBA method to a limit of 1.0 X 10° cfu/ml
(1.0 X 10° cfu/dot). Furthermore, C. m. subsp. michiganensis in leaves derived from inoculated tomato
plants and from wilting tomato plants collected in fields, was detected by using DIBA and TPIL Although
DIBA and TPI could hardly detect C. m. subsp. michiganensis from latently infected tomato leaves, only
the diseased leaves from inoculated plants and the wilting palnts in the commercial green house showed
strong reactivity in DIBA and TPL These results suggest that DIBA and TPI can be useful for detection
of C. m. subsp. michiganensis on diseased tomato leaves .

[Key words : tomato bacterial canker, Clavibacter michiganensis subsp.
michiganensis, serological method, DIBA, TPI]
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Table 1 List of Clavibacter michiganensis subsp. michiganenesis and other bacterial strains used.

Strain and isolate Host Source Reference
C. m. subsp. michiganensis
strain N6601 Lycopersicon esculentum Mill Nagano Pref. NIASY
isolate  FPCM 9901 ” Fukuoka Pref. FARC?
Yanagawa city
FPCM 9902 ” Yamato town ”
FPCM 9903 ” Ukiha town ”
FPCM 9904 ” Kurume city ”
FPCM 9905 ” Yoshii town ”
FPCM 0001 ” Kaho town ”
FPCM 0002 ” Fukuoka city ”
FPCM 0003 ” Fukuma town ”
C. m. subsp. sepedonicus Solanum tuberosum L Hokkaido NIAS
starin 1
Agrobacterium tumefaciens Rosa sp. Fukuoka Pref. FARC
isolate FPAT 9701
Erwinia carotovora subsp. carotovora Unknown Ehime Pref. EAESY
strain EH8514
Ralstonia solanacearum Solanum melongena Nara Pref. CNAEN*

strain 8103

1) National Institute of Agricultural Sciences, Tokyo, Japan
2) Fukuoka Agricultural Research Center

3) Ehime Agricultural Experiment Station

4) Chugoku National Agricultural Experimental Statio
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Fig.!l Ouchterlony double immunodiffusion tests of Clavibacter
michiganensis subsp. michiganensis isolates and other phytopathogenic
bacteria. The center wells contained 20 z1 of undiluted anti — YM7709
serum. The wells around antiserum well contained 20 1 of antigens (c.
a. 1.0 x 10%cfu/ml) of C. michiganensis subsp. michiganensis of (1) the
strain N6601, (2) the isolate FPCM 9901, (3) the isolate FPCM9302, (4)
the isolate FPCM 9903, (5) the isolate FPCM 9904, (9) the isolate FPCM
9905, (10) the isolate FPCM 0001, (11) the isolate FPCM 0002, (12) the
isolate FPCM 0003, (6) and (13) the strainl of C. michiganensis subsp.
sepedonicus, (1) the isolate FPAT §701 of Agrobacterium tumefaciens, (14)
the strain of Erwiniacarotovora subsp. carotovora, (15) the strain 8103 of
Ralstoniasolanacearum, and (8) and (16) PBS control. The gels on glass
slides were incubated at 25°C for 72 hr.
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Fig.2 Detection of Clavibactermichiganensis subsp. michiganensis from
leaves of inoculated and uninoculated tomato plants by Dot Immuno —
Binding Assay. Lane 1 to 3:Samples from diseased leaves derived from
inoculated tomato plants. Lane 4 to 6:samples from uninoculated healthy
tomato plants.
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Fig.3 Detection of Clavibactermichiganensis subsp. michiganensis from
leaves of inoculated and uninoculated tomato plants using Tissue
Printing Immunoassay. The 15 blots in the frame are from wilting
tomato plants. The others are from uninoculated healthy tomato plants.

Fig4 Detection of Clavibactermichiganensis subsp. michiganensis from
leaves of naturally infected tomato plants in a commercial greenhouse
by using Tissue Printing Immunoassay. The 12 blots in the frame are
from wilting tomato plants. The others are from uninoculated healthy
tomato plants used in DIBA.
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