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Atlas of probability maps
of the population of conformations for dipeptides

Abstract. The study of the spatial structure and structural dynamics of polypeptides and, in
particular, dipeptides is of great importance for understanding their functioning and developing
methods for directional modifican of the biological functions of these macromolecules.
Polypeptides are heteropolymers consisting of natural amino acid residues linked by peptide bonds.

Thermal fluctuations in the spatial structure of polypeptides are called conformational
dynamics ofpolypeptides and play an important role in the functioning of biopolymers. The main
contribution to the conformational dynamics and spatial structure of polypeptides is made by changes
in dihedral (torsion) angles in the rotation of amino acid residuesdrsingle chemical bonds in the
polypeptide chain. To study the conformational dynamics of biopolymers, we use the method of
molecular dynamics based on the numerical solution of systems of equations of the mechanics of
macromolecules.

We consider the dymic analogs of the known Ramachandran charts, which show the
probability of realizing the values of the torsion angles of the main chain of polypeptides and are called
the maps of the probability of the population of conformations. These maps are dedstmic¢he
basis of previously obtained molecular dynamics trajectories, and then clustered using the Kohonen
self-organizing map. We present maps of the population of conformations for all possible 400
dipeptides.

Keywords: dipeptidesconformational dynaics of polypeptidesRamachandran mamap of
the probability of conformation populatipoluster analysisKohonen seHorganizing map
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