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Elucidation of the mechanism of hydrophilic protein-protein association

Sakurai, Minoru
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The vast majority of protein functions in living cells are mediated by
protein-protein associations. In this study, we investigated the mechanism by which hydrophilic
proteins (domains) associate each other in water. In general, the molecular association is divided
into the following two steps: i) formation of an encounter complex starting from the infinitely
separated state and ii) formation of the native structure complex. Our molecular dynamics
simulations combined with a theory of solution indicated that the first step is driven by the
hydration entropy in the case of domain-domain association in a given multidomain protein, while it
is driven by the internal energy in the case of isolated proteins. On the other hand, the second

step is driven by the hydration entropy and internal energy irrespective of the conditions under
which the association occurs.
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