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The objects of my research are on the basis of
structures of proteins, 1) to figure out essence
of catalytic reaction that in the solution, the
protein selects the substrate and transfers it to
transitional state 2) to explain binding mechanism
between protein and RNA in the light of chemical
interaction. In special, the aminoacylation reaction
is characteristic reaction on point of view that
three molecules of the amino acid, tRNA and ATP
and Mg2+ ion are contained on active site of
aminoacyl-tRNA synthetases on the same time. In
arginyl-tRNA synthetases (ArgRS), glutaminyl-tRNA
synthetases (GInRS) and glutamyl-tRNA synthetase
(GIuRS), the ATP-pyrophosphate (ATP-PPi) exchange
reaction occurs by help of the cognate tRNA in the
concentration of amino acid in the living cell. The
reverse reaction, pyrophosphorolyisis reaction
also proceeds by catalytic function of tRNA.
We have tried an analysis of a crystal structure
of a complex of arginyl-tRNA synthetase from
Pyrococcus horikoshii, tRNAArgCCU and ATP analog
for four years. Using newly obtained structural
information about position of ATP, we constructed
model of arginine, Ade76 of tRNA on the protein
and understood the catalytic function of tRNA in
ATP-pyrophosphate exchange reaction at low pH.
Moreover, we have investigated mechanisms of
isomerization reaction from trans- to cis-proline
of unfolded proteins by cyclophilin in vitro and
cleavage reaction by the mutant protein of Ala91Ser,
Phe104His and Asm106Asp in comparison with
catalytic mechanism of cleavage of polypeptide by
serine proteases.
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I had a lecture of General Chemistry II for students
of science, and lectures of ‘physical chemistry
of solid state’ and ‘the experiment for physical
chemistry’ for third-yeas students. This year I had a
lecture ‘special chemistry seminal II' about subject
of cosmic and an origin of life. I had a lecture
‘chemistry of molecular structure’ for students of
master course. I gave advises of ‘special research’
to students in a doctoral course and master course.
Through experience for three years in Research
Center for Science System in JSPS (Japan Society
for promotion of Science), I understood the position
and duty of JSPS in the frame of National Policy for
Science. Then I explained the outline of National
Policy for Science and talked about position and
duty of JSPS to the best of my understanding at
a lecture titled ‘about the target to which JSPS is
directed’ in 43th ‘Social and Science’ held in Nagoya
University.
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