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The aim of this study was to stabilize and analyze the structure of a
protein encapsulated within a synthetic chemical cage, i.e., a spatial modification approach.Using a
Cutinase-like enzyme as a model protein, we found that the stabilization effect was remarkable
against heat, denaturing agents, and organic solvents. In particular, the effect for organic
solvents was more than 1000-fold. When the organic solvent ratio was increased to 90% and left the
sample at room temperature for a week, the caged proteins were denatured, but no aggregation was
observed. Then the refolding of the structure occurred when the solvent conditions were restored. In
summary, we succeeded in stabilizing the intermediate state of folding as hypothesized.
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