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Synopsis

In our attempt to visualize the infection behavior of fungal wilt pathogens inoculated onto plant roots, the fungi
were genetically marked with two reporter genes. Fusarium oxysporum f. sp. melonis (FOM) and F. o. f. sp.
lycopersici (FOL) were transformed using the green fluorescence protein gene (GFP) and the j-glucuronidase gene
(GUS), respectively. In the present study, we attempted to directly distinguish different formae speciales of F.
oxysporum on the same plant roots by expression of different marker genes. Microconidia of GFP-marked FOM
(FOM-001) and GUS-marked FOL (FOL-005) were inoculated onto roots of cotyledonal seedlings, and inoculated
roots were first observed under a fluorescence microscope in order to detect FOM-001 and then stained with X-gluc
(substrate for GUS assay) in order to detect FOL-005 under a light microscope. Consequently, both transformed
pathogens could be clearly distinguished at the same site of inoculation. These results suggest that the dual
transformation of F. oxysporum is useful for analyzing the behavior of nonpathogenic F. oxysporum challenge-

inoculated with pathogenic F. oxysporum.
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Fig. 1. Plasmid vector used for transformation of
Fusarium oxysporum. The plasmid pHPG8-11
contains the  -glucronidase gene (GUS) as a
reporter marker and hygromycin B resistant gene
(hvg) as a selective marker flanked with the
constitutive expression promoter of Cochliobolus

heterostropiius.
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Table 1. Pathogenicity of GFP- and GUS-marked microconidia of formac speciales
of Fusarium oxysporum on cotvledonal scedlings of tomato and melon
Integrated Number of seedlings
marker genes with disease svmptoms / inoculated ones
Strains" Tomato Melon «

GFP GUS Iyg 1 2 3 1 2 3
MAFF103036 - - - 610 6’10 610 010 010 010
FOL-005 - + + 6.10 5/10 6/10 010 010 010
MAFF305122 - - - 0/10 010 0/10 910 9910 10.10
FOM-001 + - + 0.10 v 10 0/10 910 910 910

a) FOL-005 was obtained by transforming protoplasts of F. oxysporum f. sp. lycopersici
MAFF103036 with the plasmid pHPG8-11. FOM-001 was obtained by transforming
protoplasts of F. oxysporum f. sp. melonis MAFF305122 with the plasmid pIGPAPA.

b) Necrosis at the inoculation site ol roots, yellowing of cotyledons, stem necrosis and
wilting were observed 10 to 14 days, 16 to 18 days and 20 to 21 days after inoculation,
respectively.

¢) Necrosis at the inoculation sites of roots, water-soaked constrictions and cracking of
lower hypocotyls and wilting were observed 5 to 9 days, 9 to 10 days and 14 to 15 days
after inoculation, respectively.

d) Pathogenicity tests were conducted three times.

C

Fig. 2. Discrimination of GFP- and GUS-marked Fusarium oxysporum at same sight of observation. A: Fungal mycelia of

GFP-marked F. oxysporum f. sp. melonis (FOM-001) (left) and GUS-marked F. oxysporum f. sp. lycopersici (FOL-
005) (right) on hygromycin-containing Czapek medium. B: Blue-stained mycelium of FOL-005 in A. C: Vegetative
hyphae of FOM-001 and FOL-005. D: GFP-fluorescing hyphae of FOM-001 in C. E: Blue-stained hyphae of FOL-005
in C. These hyphae were first observed under fluorescence microscopy and then GUS-stained for light microscopic
observation. Bar represents 10 g m.
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