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Understanding of reactive nitrogen species-dependent signal transduction in
yeast by comprehensive and quantitative analysis methods
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My proteomic and biochemical analyses identified pyruvate decarboxylase Pdcl

as a nitrated protein. Nitration at Tyrl57 and Tyr344 decreased the enzymatic activity of Pdcl.
Further analyses showed that reactive nitrogen species (RNS) suppress the fermentation efficiency
through the inhibition of Pdcl by its nitration at Tyrl57 and Try344.

I also demonstrated that fructose-1,6-bisphosphate aldolase Fbhal was S-glutathionylated at Cysl112,
which inhibits the enzymatic activity of Fbal, in response to RNS. My metabolite quantification
suggested that S-glutathionylation of Fbal increased the intracellular NADPH, via the metabolic
shift from glycolysis to pentose phosphate pathway. Furthermore, My cell viability assay showed that
S-glutathionylation of Fbal contributed to RNS tolerance in yeast. These results suggest that yeast
protects cells from RNS stress by the increased NADPH via the metabolic shift induced by
S-glutathionylation of Fbal.
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