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Development of model systems for peptide-derived biologically relevant reactive
species with the aim of elucidating the mechanism of redox regulation
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In the biological functions of selenoproteins, various highly reactive
species formed by oxidative modification of selenocysteine residues have been postulated to play
crucial roles. However, many of the selenocysteine-derived reactive intermediates are so unstable
that even their model studies have been difficult. In this study, we have developed cradled peptide
models that can stabilize the selenopeptide-derived reactive intermediates by utilizing a
macromolecular cavity as a protective cradle. Using this model system, we have succeeded in
stabilization of the intermediates of glutathione peroxidase (GPx), one of the most important
antioxidant enzymes, and experimentally demonstrated all the chemical processes proposed for the
catalytic cycle of GPx, including the bypass process. The first synthesis of a
Se-nitrososelenocysteine, an intermediate of the interaction between selenoproteins and reactive
nitrogen species, has also been achieved.
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