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Elucidation of the mechanism of D-amino acid residue formation in crystallin
involved in the pathogenesis of cataract

Manabe, Noriyoshi
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The non-enzymatic reactions of aspartic acid and aspara?ine residues in
crystallin, which are involved in the pathogenesis of cataracts, require a catalyst. Based on the
hypothesis that lactate, phosphate, and oxidized residues act as catalysts for this reaction, we
conducted a study using computational chemistry, physicochemical experiments, and biochemical
experiments.

In the computational chemistry study, the lactate-catalyzed activation barrier was near the value at
which the reaction proceeds under physiological conditions. This was supported by biochemical
experiments. Furthermore, the effect of buffer solution was also confirmed. The effect of UV light
was clarified by analyzing the changes in the NMR spectra of the UV-irradiated samples and the
structural changes of amino acids.
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