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Development of three-dimensional protein modification method towards ambient
temperature transportation and storage of biologics
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The approach of surroundin? the protein vicinity with a chemical structure,
i.e., spatial modification, stabilizes the encapsulated protein. We herein developed a methodology
that enables stable storage of proteins even under conditions that would normally lead to protein
denaturation. Using a cutinase-like protein as a model protein, we investigated the stabilization
effect and found that the protein was remarkably stabilized against heat, denaturants, and organic
solvents. In particular, the stabilization effect of the protein in organic solvents was more than
1000-fold. Even partially denatured proteins did not aggregate, and refolding occurred when the
concentration of organic solvents was lowered. We have successfully proposed the concept of a new
protein stabilization methodology.
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