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22. MDHAR overexpression in tobacco confers increased tolerance to
oxidative stress

Ho-Sung Yoon*, In-Ae Lee, Hyoshin Lee, Myung-Hee Lee, and Jinki Jo
Department of Animal Science and Biotechnology, Kyungpook National University

A variety of chemical and environmental factors can cause oxidative damage to plants
via an increased generation of reactive oxygen species (ROS). Protection from ROS is
maintained through a complex antioxidant system, and one of the critical components of
the antioxidant system is the ascorbate-glutathione cycle in which ascorbate is utilized to
convert harmful H,0, to H,O. Monodehydroascorbate reductase (MDHAR) maintains the
pool of ascorbate by recycling the oxidized form of ascorbate. By screening a Brassica
campestris cDNA library, we have identified the Brassica MDHAR cDNA (BcMdharl)
coding for a polypeptide of 435 amino acids with expected molecular weight of 46.5
kilo-dalton. The ORF is flanked by 35 bp 5-UTR and 223 bp 3-UTR and shdws higher
than 70% identity to the cytosolic origin rice and pea MDHAR. To determine the
importance of MDHAR for oxidative stress tolerance, we have transformed tobacco
plants with a construct overexpressing BcMdharl. The T2 transgenic tobacco plants
showed increased tolerance to various xenobiotic agents and environmental stresses that
invoke oxidative stress. BcMdharl overexpressing tobacco plants also exhibited enhanced
resistance to paraquat as evaluated by electrolyte leakage from leaf discs. These results
suggest that BcMdharl plays an important role in plants protection against various forms
of stresses and that overexpression of MDHAR offers a promising manipulation target

for the production of plants with superior stress tolerant capacity.
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