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Abstract 
To date, about 100 nucleoside-based drugs have been developed. One half of antiviral drugs and a quarter of antitumor drugs are derived from nucleosides. Enzymes are widely used in industry for carrying out various transformations and producing useful substances and materials. Enzymatic transglycosylation, a transfer of the carbohydrate moiety from one heterocyclic base to another, is being actively developed and applied for the synthesis of practically important nucleosides. These reactions are catalyzed by nucleoside phosphorylases (NPs) that perform reversible phosphorolysis of nucleoside to yield the corresponding heterocyclic base and 1-phosphate of monosaccharide. 
Nuc + pi ↔ Sug-p + Base
The equilibriums of these reactions are shifted towards formation of nucleosides, more significantly in the case of purine nucleoside. The ability of NPs to cleave 2'-deoxynucleosides, β-D-arabinofuranosylnucleosides and to catalyze their formation is widely used for the synthesis of drugs such as Cladribine, Fludarabine, Nelarabine and other practically important nucleosides. In these cases, enzymatic methods for creating of the N-glycosidic bond can compete with the chemical synthesis. During the course of our work the following key results were obtained. 
1. A large library of modified nucleosides was used to study the substrate specificity of E. coli NPs. The combined kinetic and structural data provide clear evidence that NPs binds substrate in the most energetically unfavorable conformation. 
2. We have shown that the outcome of transglycosylation is governed entirely by equilibrium phosphorolysis constants of initial and final nucleosides.
3. We propose 7-methyl-2′-deoxyguanosine as an efficient and novel donor of the 2-deoxyribose moiety in the enzymatic transglycosylation for the synthesis of purine and pyrimidine 2'-deoxyribonucleosides in excellent yields.
4. We have shown that nucleosides may be used as the starting compounds for the synthesis of cytokinins and their derivatives. 
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