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Increased Resistance to Fusarium Wilt in Transgenic Tomato Expressing

Bivalent Hydrolytic Enzymes
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Abstract: The genes encoding bean chitinase and to-
bacco B-1, 3-glucanase were introduced into the toma-
to line A53 ( Lycopersicon esculentum cv. A53) via an
Agrobacterium-mediated transformation system. Trans-
formants were obtained and confirmed by PCR and
Southern blot analysis. The integration of one to eight
copies of the transgenes into the tomato genome was
shown. Transgenic plants obtained expressing the for-

eign genes showed resistance to Fusarium wilt disease.
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Tomato is one of the most popular vegetable crops
throughout the world. However, the yields of this veg-
etable are often reduced by various fungal diseases.
For example, Verticillium wilt could cause tomato yield
reductions of up to 25% in North America ( Tabaeiza-
deh et al. 1999 ). Great success has been attained in
fighting harmful insects through the transgenie ap-
proach, while no genetically engineered crop for fun-
gal pathogen control was commercialized up to date.
There are multiple strategies to improve the resistance
of crop to fungal disease through transformation tech-
nologies ( Shah 1997). It has been proved in many re-
ports that synergistic expression of plant defense genes
is a preferred approach to protect crops against fungal
pathogen. Transgenic tobacco plants co-expressing
chitinase and glucanase showed significantly higher
protection compared to plant lines expressing only a
single transgene (Zhu et al. 1994 ). Similar effect on
tobacco was obtained when a barley chitinase gene was
combined with a gene encoding a ribosome-inactivating
protein (Jach et al. 1995). The functions of chitinase
and B-1,3-glucanase are very similar. Chitinase catal-
yses the hydrolysis of chitin, a -1, 4-linked ho-
mopolymer of N-acelyl-D-glucosamine ( GleNAc ),
and B-1, 3-glucanase catalyses endo-type hydrolytic
cleavage of the B-1,3-D-glucosidic linkages in B-1,3-
glucans. Chitin and glucan are the major components
of the cell wall of most fungi. In addition, oligosac-
charrides released by the fungal cell wall during hy-

drolysis serve as elicitors for plant to trigger a broad

spectrum of defense responses ( Klarzynski et al.
2000). Different chitinase and glucanase genes have
been introduced into a range of plant species, the anti-
fungal effects depend on the source of the foreign gene
and the specific pathogen tested against ( Punja
2001).

In this study, we aimed at obtaining anti-fungal
tomato material transformed both with the bean chiti-

nase gene and tobacco B-1,3-glucanase gene.

1 Materials and Methods

1.1 Plant material and plasmid

Tomato line AS3 ( Lycopersicon esculentum cv.
A53) was used in this experiment. Tomato seeds were
surface-sterilized in 70% alcohol for 30 s and 4%
(V/V) sodium hypochlorite solution for 15 min, sub-
sequently, rinsed several times with sterile distilled
water. These seeds were then sown on phytohormone-
free 1/2 MS medium ( Murashige and Skoog 1962 )
containing sucrose 15 g/L. and agar 7.5 ¢/L.. The sur-
face-sterilized seeds were germinated in a culture room
under a 16-h-light period with 50 — 60 pmol m % s~'
and 8-h-dark regime at 25°C. Cotyledons were excised
for use 10 d after sowing.

The plasmid vector pHGC39 (Fig. 1) in Agrobac-
terium tumefaciens strain EHA105 with chimeric bean
chitinase gene (gi: 25451 ) and tobacco B-1,3-glu-
canase gene (gi: 19868 ) was kindly provided by
Prof. Meng from our key laboratory. Both the two
genes were under the drive of cauliflower mosaic virus
358 (CaMV35S) promoter and with the A. tumfaciens
nopaline synthase ( nos) transcriptional terminator.
The neomyecin phosphotransferase 1l (nptll ) as a se-
lective marker gene was adjacent to the pathogenesis
related (PR) protein gene.

1.2 Transformation, selection and regeneration
of transformants

Cotyledons from 1 0 - day - old seedlings were pre -
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