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The quantitative description of gene expression processes is one of the basic problems of molecular biology. The gene activity is regulated by specific binding of regulatory proteins, oligonucleotides and other ligands to DNA and RNA. In terms of statistical thermodynamics this binding is described as the process of adsorption of ligands on one-dimensional lattice. This process in its essence has a stochastic nature. Many ligands bind to DNA in both specific and nonspecific manner. Comparing to specific binding, nonspecific binding to DNA is characterized by the lower value of equilibrium constant but greater number of binding sites on the lattice. Here we describe some equations that enable one to estimate the probability of ligand binding to both specific and nonspecific sites on DNA. The competition between specific and nonspecific binding of regulatory proteins plays a key role in the regulation of gene activity. Similar to one-dimensional "lattice gas" of particles, ligands adsorbed on DNA produce "one-dimensional" pressure on proteins located at the termini of free DNA regions. This pressure, being an analog of osmotic pressure, might be important in processes leading to changes in chromatin structure and activation of gene expression. Different models of adsorption which describe the binding of biologically active ligands on DNA lattices are considered. The classification of cooperative interactions for a wide class of systems is given, starting from situations when several ligands are bound on nucleic acid lattices and finishing by situation when lattices change by the action of ligands and begin to interact each other. Binding of oligonucleotides, RNA and DNA molecules on biochips are also well-known examples of application of adsorption theory to living systems which are described here as well. 

