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Inhibition of protein S-nitorosylation and misfolding by dipeptide-conjugated cyclic diselenide
catalysts (' School of Science, Tokai University) ORumi Mikami,' Kenta Arai'

We synthesized a new class of S-denitrosating-catalysts that promote the reduction of
cysteinyl nitorosothiol (Cys-SNO) groups, which is responsible for protein misfolding, to thiol
(Cys-SH) groups. Compounds with a cyclic diselenide moiety as the redox site are reduced to
the reactive diselenol form against Cys-SNO by coexisting thiol co-substrate (RSH) (Fig. 1).
Interestingly, the catalytic activity of the Pro-His dipeptide-conjugated compound 2 was much
higher than that of the parent compound, cyclic diselenide 1, and was found to effectively
prohibit S-nitrosylation-induced protein misfolding. Structural analyses of the model
compound of 2a suggested that 2a forms a rigidly bent foldamer (y-turn) and NHeeeSe
hydrogen bond between the His side chain of and the selenol group. The enhanced
thermodynamic stability of the active diselenol and thus the increased productivity of 2a in situ
may be responsible for the high catalytic activity of 2a for S-nitrosylation.?
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Figl, S-denitrosylase-like activities of cyclic diselenides for the reduction of S-nitrosothiols.
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