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Verification of the hydrophobic_interaction hypothesis in protein structural
stability and theoretical/experimental study on cosolvent effects
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In this study, we addressed the following two questions. One is to elucidate
the hydration effect on protein folding stability in water, and the other is to elucidate the
molecular mechanisms of the opposing co-solvent effects of 2,2,2-trifluoroethanol (TFE) and urea on
protein folding stability.
In the former, we found that water does not disfavor hydrophobic groups, but rather prefers to
interact with them, and thus the stability of native protein structures is essentially due to
intramolecular interactions of the proteins. In the latter, we showed that TFE strongly interacts
electrostatically with side chains via hydroxy groups, leading to helix induction by enhancing
preferential solvation to the helical structures, while urea enhances preferential solvation to the
coil via interaction with the main chain, thereby inducing coil stabilization.
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