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Hydration thermodynamics of a protein developed by using Hadwiger theorem
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We have developed a versatile method for calculating solvation thermodynamic
quantities for molecules, starting from their atomic coordinates. The contribution of each atom to the
thermodynamic quantities is estimated as a linear combination of four fundamental geometric measures of
the atomic species, which are defined by Hadwiger’ s theorem, and the coefficients reflecting their
solvation properties. This treatment enables us to calculate the solvation free energy with high accuracy
despite of the limited computational load. The method can readily be applied to macromolecules in an
alliatomdmolecular model, allowing the stability of these molecules’ structures in solution to be
evaluated.
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