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One of the basic principles of biochemistry is that enzyme activity in water, including binding of substrates to the active site of enzyme, is mostly guided by hydrophobic interactions, which in turn are caused by the spatial hydrogen-bond network that is found in water. However, in recent years enzymatic catalysis in organic solvents with low water content has become popular area of research and by now enzymatic reactions in organic solvents found numerous practical applications.
Despite such advances, activity of enzymes in organic solvents still needs general understanding, for example binding of substrates with enzymes in organic solvents remains very little studied. High-affinity competitive inhibitors are a good model object for investigation of enzyme–substrate binding as they do not participate in further reactions and bind to the same centers as specific substrates.
Proflavin is high-affinity competitive inhibitor of α-chymotrypsin (Ka~25000 l/mol in water). In present work we studied binding of proflavin to α-chymotrypsin in mixtures of water with acetonitrile, dioxane, tetrahydrofuran, acetone, pyridine, dimethylsulfoxide and dimethylformamide with water content ranging from 0.05 to 100 vol.%. Binding was studied via UV/Vis-spectrophotometry.
It was found that dependencies of the ratio of bound proflavin (1·10-5 mol/l proflavin concentration, 2·10-4 mol/l enzyme concentration, pH 8.0 (Tris-buffer), 25ºC) on water content (expressed in water activity) have complicated shape.  In acetonitrile, acetone, tetrahydrofuran and dioxane after initial decrease of binding with descending water content (water activity 0.7–0.9) there is a build up of binding at water activity 0.5–0.6 to the level of 10-30% of binding in pure water. In pyridine, dimethylsulfoxide and dimethylformamide binding is suppressed in low water mixtures.
Obtained data reveal that binding may occur even in low water medium where spatial hydrogen-bond network is disrupted, therefore demonstrating importance of specific interaction between enzyme and substrate. Ability of enzyme to bind proflavin greatly depends on the nature of solvent, complicated shape of dependencies of binding versus water content most likely corresponds to the kinetic effects that influence changes in enzyme structure upon immersion in water-organic medium.
