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2Institute of Advanced Biosciences, Tokai University) ORumi Mikami!, Kenta Arai'-?

In the endoplasmic reticulum (ER), various oxidoreductases regulate structural maturation
and degradation of polypeptides, controlling quality of proteins. Biosynthesized polypeptides
need to undergo correct structuring with formation of disulfide (SS) bonds, so-called oxidative
folding, to function as a protein. Dysfunction of the ER-resident enzymes, which promote
protein folding, induces accumulation of misfolded states and aggregates, eventually resulting
in various diseases such as neurodegenerative disorders. Although organodiselenide (Se-Se)
compounds are promising alternative catalysts for the ER-resident enzymes, the corresponding
selenol states derived from the Se-Se state during the reaction is highly cytotoxic. Therefore,
development of a diselenide that is appropriately activated to the selenol state only in the ER
where protein folding proceeds, is challenging task.

In this study, we attempted to develop a novel ER-resident oxidoreductase mimic, which can
be activated in the presence of Ca?’, which exists at a high concentration in the ER. First, we
designed and synthesized a novel diselenide compound, which is fused with a ligand that
selectively coordinates Ca*". When the capability of the synthetic compound as an oxidative
folding catalyst was evaluated, the compound showed the high catalytic activity only in the
presence of Ca?".
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