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Jan 30, 2019

RE: Ms. Yuka Kawahara-Nakagawa’s Thesis Review

To Whom It May Concern:

Ms. Yuka Kawahara-Nakagawa’s thesis is aimed to develop a novel spectroscopic method for probing
enzymatic reactions involving gas molecules, in particular the hydrogenase reaction. It is a hard project.
| applaud her for her success as demonstrated by the absolutely beautiful time-resolve Raman data that
she presented in Fig 4-2. It is not easy to be a pioneer. As a biophysicist, | fully appreciate the degree of
knowledge and resilience required to set up a novel spectroscopy system that allow the acquisition of
weak Raman signals of gas molecules with a good signal to noise ratio, and to develop a sample handling
and transport system that allow the preservation of the activity of an oxygeq-sensitive enzyme for time-
dependent studies. | am sure that the thesis will offer an excellent practical guide for those who are
interested in applying the Raman method for the studies of the hydrogenase reactions or any other gas-
utilization enzyme reactions.

Thus, | hereby state my full approval of the thesis completed by Ms. Nakagawa in fulfillment of the
requirements for the degree of Doctor of Science in the Graduate School of Life Science, University of
Hyogo. | also agree the decision by the dissertation committee who certified that the applicant passed
the final oral examination held on January 29, 2019.

Sincerely yours,

g%w@,« UL/ ==

Syun-Ru Yeh, Ph.D.
Professor
Department of Physiology and Biophysics
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