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Oxidative protein modification and aging

Tosifusa Toda
Research Team for Mechanism of Aging, Tokyo Metropolitan Institute of Gerontology

Oxidative stress has been implicated in the process of aging, since the genes responsible for longevity of
yeast and C. elegance were assigned to be related to mitochondrial function and regulation of energy me-
tabolism. Superoxide radicals generated as byproducts of the electron transport system in mitochondria are
converted to hydrogen peroxide by SOD, and eventually detoxified by the function of catalase or peroxi-
dases. However, hydroxyl radicals may be also derived from hydrogen peroxide by Fenton reaction, and oxi-
datively modify DNAs and proteins. Carbonylation of protein has been extensively studied as an aging-
related protein oxidation, though the biological meaning of the carbonylated protein has not been under-
stood yet. Methionine residue is the most susceptible to oxidative stress, and the increase in the level of
methionine sulfoxide with aging has been observed in our proteomic investigations. Although most cells ex-
press methionine sulfoxide reductase (MsrA/MsrB), the Msr activity is suspected to be insufficient for repair-
ing all sites of methionine sulfoxide completely because of its steric problem. The methionine oxidation may

be involved in the aging-related deterioration in cell functions.



