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Development of a micro-flow time-resolved IR spectrometer for analyzing
short-lived reaction intermediates of enzymes
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This project aims to establish a time-resolved IR spectroscopic technique
for studying dynamic structures of enzymes. A novel micro flow system has been developed and
incorporated into a femtosecond laser-based IR spectrometer, which allows micro flow-flash IR
measurements of enzymatic reactions with the minimum sample volume of 20 nL. We applied this
measurement system to NO reductase, a heme enzyme that catalyzes the reduction of NO to N20 in the
nitrogen cycle, and succeeded in determining the NO binding mode in the short-lived intermediate.
Furthermore, we also used the micro-flow flash method for time-resolved crystallography at SACLA,
and succeeded in visualizing the 3D structure of the NO-bound intermediate during the NO reduction
reaction.
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