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This program was conducted as a renewal of the long-term
project performed previously in 2013B - 2016A. The
applicant defined the goal of the research project as to
understand the geometric and electronic structure of
mononuclear and binuclear non-heme irons in enzymes. The
applicant is working with general interests on the enzymes
but also focuses on the interaction of oxygens with the irons,
which is quite informative to understand its biologically
important roles in human health, catalysis and
bioremediation, and so on.

During the period of the program, the applicant and his
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colleagues have established and polished the powerful
combination of NRVS and DFT, and routinely collected
high-quality NRVS spectra to determine and analyze
accurate structures of the metal centers. In particular, they
revealed the reaction intermediates of an extradiol
dioxygenase, homoprotocatechuate 2,3-deoxygenase using a
freeze trap method. Furthermore, its NRVS structure can
correct the relevant crystal structure determined previously.
These results have expanded the experimental applicability
and reliability of NRVS for iron proteins, and led to 7 articles
published in major journals.

As described above, the committee concluded that this

long-term project was successfully conducted.
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The principal investigator focused on the investigation of
the chemistry of hydrogen combined with metals, especially
the nature of Fe-H bonds in enzymes which are important for
the future energy and environment issues. In order to analyze
the active site structures of the enzymes with organometallic
transition metals, he introduced the NRVS (Nuclear
Resonance Vibrational Spectroscopy) technique with the
DFT calculations.

Although it is regrettable that technical developments to
reduce measurement time were not carried out extensively,
the committee recognizes the scientific achievements and
appreciates that the PI published many high-impact original

and review papers, and delivered several invited talks.
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