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Determination of kinetic parameters of dehalogenation reaction catalyzed by fluoroacetate
dehalogenase using isothermal titration calorimetry ('Bioscience, Nagahama Institute of Bio-
Science and Technology, *Institute of Advanced Energy, Kyoto University) O Takashi
Nakamura,' Yuudai Shioda,' Eiji Nakata,? Takashi Morii?

Monofluoroacete dehalogenase (MFADEX) from Burkholderia sp. catalyzes the
dehalogenation reaction of monofluoroacetate (MFA) with a very stable C-F bond more
efficiently than that of monochloroacetate (MCA). Meanwhile, haloacid dehalogenase L-DEX
YL catalyzed the dehalogenation reaction of MCA much more efficiently than MFA. To
elucidate this MFA-specific reaction mechanism of MFADEX, we determined the kinetic
parameters of the dehalogenation reaction of MFADEX to MFA and MCA using an isothermal
titration calorimeter. As a result, the kinetic parameters of MFA-DEX against MFA and MCA
at 30°C, pH 9.5 were determined as follows: K and ke, 10.721.0 mM, 20.9+3.6 sec™! for
MFA and 34.0 =8.0 mM, 1.4 =0.2 sec! (n=5) for MCA. The K, value for MFA was
comparable to that determined by colorimetric assay (5.1 mM).D Thus, the decrease in kca is
the main reason for the decrease in the dechlorination reaction by MFADEX. No product
inhibition was observed in both MFADEX reactions, but product inhibition was observed in
the L-DEX YL defluorination reaction.
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