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Exploring a Guideline for Inhibiting the Peptide Aggregation through All-Atom
Analysis of Cosolvent Effect

Matubayasi, Nobuyuki
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MD

The cosolvent effects on the equilibria of peptide aggregation and ligand
binding were studied on the basis of a statistical-mechanical theorem that the derivative of the
excess chemical potential with respect to the cosolvent concentration is determined by the
corresponding derivative of the solvation free energy averaged over the solute configurations. The
solvation free energies in the pure-water solvent and the mixed solvent with a cosolvent were
computed with all-atom MD simulation and the energy-representation theory of solvation, and it was
observed for a peptide and its aggregates that the solvation becomes more favorable with addition of

the urea or DMSO cosolvent. The extent of stabilization was smaller for larger aggregates, which
implies that these cosolvents inhibit the formation of an aggregate. The roles of such interaction
components as the electrostatic, van der Waals, and excluded-volume were discussed with correlation
analyses.
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