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Ascorbate peroxidase (APX) isoforms localized in the stroma and thylakoid of the chloroplast play a

principle role in detoxifying hydrogen peroxide (H202) generated in photosystem I; however, once the

ascorbate is depleted, the enzyme is attacked by H202 and rapidly loses its activity. Here, we report that

radical transfer across the porphyrin moiety and amino acid residues in the reaction intermediate and

H202-mediated enzyme inactivation involve cooperative interactions of the Cys26, Trp35, and Cys126

residues of stromal APX. The wild-type enzyme had a half-time of inactivation of <10 s, while the triple

mutant of the three residues retained 50% of the initial activity after H2O2 treatment for 3 min.

The created APX mutant is useful gene tool for creation of dessert-related stress-tolerant plants. I1f we would

become possible to cultivate crop plants such as maize, we could produce bio-alcohol and bio-plastic

without decreasing crop plants supplied for food.




