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The report demonstrates the possibility of application of statistical thermodynamics for
analysis of the binding of proteins, antibiotics, and oligonucleotides with DNA and RNA in
solution and on the platforms of biochips. Reversible binding of different kinds of ligands
with nucleic acids is reviewed on the basis of the theory of adsorption. The various stages of
the analysis of the experimental data is shown: from the building of a thermodynamic model
of adsorption, using a mathematical model to the development of data analysis methods. With
a single point of view a set of models of adsorption were considered and the classification of
models of adsorption was done. This classification allows on the basis of the experimental
data to find out the energy and geometric parameters of the model of adsorption. The
developed methods allow to describe the results of the experiments of binding biologically
active compounds to DNA in solution and to shed light on the nature of the mechanisms
underlying the protein binding with nucleic acids in a living cell. The basis of the report is a
monograph, which presents a wide variety of mathematical models describing the binding of
ligands to DNA and are not included in the guide to molecular Biophysics.
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