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Investigation into the regulation of the directionality of the reversible redox
reaction induced by a conformational dynamics of the enzyme-substrate complex
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The redox reaction catalyzed by FNR is thermodynamically reversible. But
under the physiological conditions the direction is optimized toward either NAD(P)+ reduction or NAD
(P)H oxidation. This research aims to reveal the regulative mechanism of the directionality of the
reversible redox reaction in the context of structure-function relation based on kinetic and
structure analyses approaches. Kinetic analyses of the reactions between bacterial FNRs and NADP+/H
revealed that the difference in the conformation of the reduced FAD altered the rate limiting step
of the NADP+ reduction reaction, indicating that the residues interacting with reduced FAD play an
important roles in the regulation of the directionality. The mutation on the residues in the
C-terminal region affected the stabilization of the CT complex, leading an effective hydride
transfer and optimization of the redox equilibrium between FNR and NADP+/H, thus contributing to the

regulation of the directionality.
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