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A simple geometrical model for free energy of protein chains

Abstract:

A simple geometrical model is proposed for description of statistical characteristics of helical protein chains. It is based, in main part, on the typical space form of such protein molecules which are regular  helices or spirals. The effective free energy of  protein chain is considered to be a functional defined on smooth curves in three dimensional Euclidea space. From the requirement of geometrical invariance, together with basic facts on conformation of helical proteins an dynamical characteristic of the protein chains, we are able to determine, in a unique way, the exact form of the free energy functional. Namely, the free energy density should be a linear function of the curvature of curves on which the free energy functional is defined. The model enables one to estimate the relation between the geometrical characteristics of the protein helices (radius and
pitch) and the release of the free energy under the transition of the protein chain from the straight line form to the spiral form. The possibility of using the model in Monte Carlo simulations of exhaustive searching the native stable state of the protein chains is briefly discussed. The relation of the model proposed to the rigid relativistic particles and strings is also considered. The seminar is based on common work with Antonio Feoli (Universita del Sannio, Benevento, Italy) and Gaetano Scarpetta (Universita di Salerno Baronissi(SA),Italy).
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