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Enhanced drought and photooxidation tolerance of transgenic tobacco plants

overexpressing pea catalase in chloroplasts
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Abstract: In order to study the effects of overexpressing pea catalase ( CAT) in tobacco chloroplast on drought and
photooxidation tolerance, a binary vector harboring the gene fusion of tomato rbeS-3 and pea CAT was constructed, and the
transgenic tobacco plants with high expression levels of rbeS-3 and CAT in chloroplast were generated by Agrobacterium
tumerficians-mediated transformation. Transformants were selected on the medium containing hygromycin (50 mg/L) , and
over 30 transgenic lines were obtained and used for further molecular and physiological determination. Analysis of the
transgenic plants was performed by using PCR, RT-PCR and Western blotting approaches. The result indicated that the
genes of thcS-3 and CAT were successfully integrated into tobacco genome, and the fusion protein was overexpressed in
tobacco chloroplast by the help of rbeS-3 targeting. The permeability of plasma membrane, Fv/Fm and the content of
chlorophyll in tobacco leaves treated with 20% PEG,, and 150 wmol/L paraquat were measured. Compared to 43. 4%
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increase of the electrical conductivity in wild type plants under the drought stress, the electrical conductivity was only
increased 8.8% in the transgenic plants, indicating that the permeability of plasma membrane in transgenic plants was
dramatically reduced. Although the chlorophyll levels in tobacco leaves were all decreased when treated with 20% PEG,, ,
but they were decreased by 68.0% and 20.4% in the wild type and transgenic plants respectively. In addition, under the
drought stress, the Fv/Fm decreased 5.3% in wild type plants, but the decrease of Fv/Fm in transgenic plants was only
0.9% . These results indicated that overexpression of the pea CAT in chloroplast could protect plasma membrane,
chlorophyll and PSTI from injury under drought stress. Moreover, after 3h treatment with paraquat, the relative electrical
conductivity in wild type plants was increased by 67.9% , but it was only increased by 13.5% in the transgenic plants.
Whereas the Fv/Fm all decreased in wild type and transgenic plants after 3h treatment with paraquat, but the decrease was
23.7% in the wild type and 3.9% in the transgenic plants respectively. These data suggest that the extent of injury in
transgenic plants was largely reduced under the paraquat stress. Overall, our results in the present study demonstrate that

the transgenic tobacco plants overexpressing pea CAT in chloroplast enhance the drought and photooxidation tolerance.

Key Words: tobacco; pea catalase gene; stress tolerance
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Fig.2 Distribution of CAT enzyme in transgenic plants
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