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Elucidation of effective consecutive chemical reaction in cell with formation of
supramolecular enzyme complex
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The molecular mechanism in bacterial denitrification, a kind of anaerobic
respiration, consisting of four consecutive chemical reactions was investigated to elucidate how
biological system effectively conducts sequential reaction in cells. We found that, to minimize the
cytotoxicity of nitric oxide (NO) which is an intermediate product in denitrification, NO-producing
enzyme, nitrite reductase (NiR) and NO-decomposing enzyme, NO reductase (NOR), forms a complex, and
NOR can decompose NO immediately after its production from nitrite by NiR. In addition, the reaction

mechanism of the rapid NO decomposition by NOR was examined. Time-resolved visible absorption
spectroscopic analysis using photosensitive caged NO as a reaction trigger showed that two NO
molecules bind to the active site of NOR with step-wise manner for NO decomposition.
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