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Our research project is focused on the development of
mass spectrometry-based proteomics technology and its
application to the signal transduction system. We have
established a large-scale proteomics facility consisting of
various mass spectrometers and robotic systems at the Harima
Institute. Our aim is to analyze the expression profiles of
proteins in species including various microbes and higher
Eukaryotes. Other type of application of the proteomic analyses
is to map the proteomic data directly to the genome sequence.
This approach promoted the findings of new genes, and the
correction of the initiation sites. Apart from these “classical™
proteomics studies, we study the regulatory mechanisms by
protein posttranslational modifications. The global analysis of
protein phosphorylation in a cell and the elucidation of the
signaling network are our final object. We have conducted also
structural studies of various signal transducing proteins. ~ This
year we could elucidate two component proteins of glycine
cleavage enzyme system. On of them, human T protein, is the
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main cause of a human hereditary disease, Hyperglycinemia.
We have crystallized human T-protein made by Escherichia coli,
and elucidated the three-dimensional protein structure. In
addition, we conducted an enzymological analysis of mutant
proteins. As a result, we have elucidated that T-protein is shaped
like a cloverleaf and that the structural mutant of T-protein
supporting cavities to which the central folate coenzyme binds
causes diseases.
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