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The study of mechanism for formate dehydrogenase-catalyzed CO, reduction to formate
(!Graduate School of Science, Osaka City University, * Research Center for Artificial
Photosynthesis, Osaka City University) ORyohei Sato' , Yutaka Amao'-?

Recently, CO; reduction catalytic activity of formate dehydrogenase (FDH) has been paid
attention. So far, we have studied the kinetic analysis of FDH catalyzed CO, reduction.
However, the catalytic mechanism of CO, reduction with FDH has not been clarified yet. It is
necessary to identify reactive species of CO, (CO2 molecule, HCO;~, COs*) for understanding
the catalytic mechanism. In this study, we aimed to clarify CO, reduction mechanism with FDH
and co-enzyme NADH (eq. 1) and examined reactive species of CO» in formate production.
The CO; reduction catalytic activity of FDH was estimated from the change in NADH per unit
time. In addition, a GTA buffer consisting of 3,3-dimethyl-glutaric acid, tris(hydroxymethyl)-
aminomethane and 2-amino-2-methyl-1,3-propanediol, available over a wide range of pH (3.5—
10), was applied in the formate production with FDH. The fractions of CO, and HCO;™ in the
solution were adjusted by the bubbling time of CO, gas and the pH of the GTA buffer. As the
ratio of CO» increased, the formate production tended to accelerate, while the increase in the
ratio of HCOs™ tended to suppress the formate production. Thus, it is suggested FDH
catalytically reduces only CO, molecule to formate. "
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