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Protein Folding Promotion Using Redox-Active Liquid-Liquid Phase Separation Materials
(‘Graduate School of Engineering, Tokyo University of Agriculture and Technology, *KISTEC)
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Proteins are functional macromolecules notable for mediating various vital biological
reactions as well as pharmaceuticals. Folding into the native conformation is essential for
proteins to express the biological functions. Non-native and misfolded proteins cannot work
properly and also aggregate via intermolecular contacts between exposed hydrophobic amino
acid residues. The protein aggregation causes some serious problems such as decrease in the
yields of functional proteins and pathology. Artificial materials that promote protein folding
have been developed. Although a number of synthetic materials, such as nanogels and thiol
compounds, that promote folding have been developed, the previous systems require time-
consuming chromatographic purification at the final step.

In this study, we focus on liquid-liquid phase separation systems to facilitate the separation of
native proteins after the folding reactions. Liquid-liquid phase separation triggered by
hydrophobic interactions could isolate the non-native proteins that expose hydrophobic
surfaces. We have developed the thermo-responsive phase separation materials based on
elastin-like polypeptide.
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