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Substituent effects of redox-active compounds for promotion of oxidative protein folding
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Proteins form native and active conformations through folding by multiple interactions at
the amino acid residues in the polypeptide chains. Meanwhile, inactive misfolded
conformations can be formed by interactions that differ from the native forms. In the production
of proteins of interest such as biopharmaceuticals, generation and precipitation of proteins with
misfolded conformations causes a decrease in yields of the target proteins, and accordingly
technologies for controlling protein-folding are required.

Among the interactions relating to the protein folding processes, disulfide bonds are the only
covalent bonds involved and are known to contribute significantly to the formation and
stabilization of the native conformations. Therefore, disulfide bond exchange reactions, in
which disulfide bonds are reductively cleaved and recombined by oxidation, are expected to
improve the folding efficiency of proteins to their native conformations by converting non-
native-type disulfide bonds to the native-type ones. We have developed thiol compounds as
reductants for disulfide bond exchange reactions as protein oxidative folding promoters. In
particular, we synthesized small compounds focusing on the substituent effects of the thiol
compounds to evaluate their protein-folding promotion efficiencies.
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