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Protein disulfide isomerase (PDI), an ER-resident oxidoreductase, catalyzes the formation of
disulfide (SS) bonds between cysteine residues in substrate proteins, thereby promoting protein
folding. While the industrial application of PDI is expected to dramatically increase the
production rate of protein-based formulations and artificial proteins, it is costly and separation of
PDI from the substrate proteins is often difficult. We previously reported that water-soluble cyclic
diselenides catalyze oxidative folding through a PDI-like catalytic mechanism.!! To facilitate the
isolation and reuse of the catalyst, we supported the PDI-like cyclic diselenide on a polystyrene-
based resin. The prepared solid-phase catalyst was applied to oxidative folding of endothelin 1
having two intramolecular SS bonds, and was found to promote not only SS formation but also
isomerization of the mispaired SS bonds. Interestingly, the capability of the heterogeneous
catalyst was higher than that of the homogeneous catalyst, i.e., the water-soluble cyclic diselenide.
This may imply that hydrophobic interactions between polystyrene and denatured proteins
enhance the oxidative folding kinetics at the solid surface.
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