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of Proteins using All-Atom Simulations
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The interaction of a hydrated solute with the solvent spans a wide range of energies. Traditionally, in computing
the thermodynamic properties of hydration, the problem of disparate energy scales is dealt by alchemically
transforming the solute from a non-interacting solute to a fully interacting solute. But at the scale of a globular
protein such approaches can prove challenging. Here, guided by the quasichemical organization of the potential
distribution theorem, we present an approach that readily applies to systems ranging in complexity from those
described by first principles (ab initio) potentials to large molecular solutes such as a protein in water described
using empirical (classical) potentials. In this presentation, we will sketch the regularization approach and present
results on the hydration thermodynamics in the coil-to-helix transition and in helix-helix pairing of a deca-alanine
peptide using classical (empirical) potentials. On this basis, and in contrast to the extant ideas on the role of
hydrophobicity in protein folding, we will show that in both the coil-to-helix transformation and in helix-helix
pairing, changes in protein intramolecular interactions are decisive in favoring the ordered structure.



