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Application of selenocysteine for enhancement of the reactivity of the enzymes
related on redox regulation system
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The enzymes related on redox regulatory system work on the maintenance of the
intracellular environment from reactive oxygen species (ROS) providing oxidative stress. Especially, it
was reported that inactivation or decrease in chaperone activity of protein disulfide isomerase (PDI)
cause accumulation of misfolded proteins resulting incidence of Alzheimer®s disease. In this study, we

pay attention to selenocysteine, the 21th amino acid, to introduce it into the active sites of
glutathione or PDI. The difference in reactivity of cysteine and selenocysteine bring on the difference
of reactivity to the molecules. We compared the effects on folding of misfolded proteins between
glutathione (GSSG) and selenoglutathione (GSeSeG) by detecting the rate of recovered activity of
misfolded RNase. The enhancement effect derived from GSeSeG was superior to that from GSSG on both
chaperone activity of PDI and refolding of misfolded enzymes.
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