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Enzymes are proteins having catalytic activity. Biological reactions are accelerated and accurately
controlled by enzymes in organisms. On the other hand, enzymes are widely used in industry. We
are aiming at elucidating the relationship between structure and function of enzymes at a molecular
level and developing new methods for application of enzymes in food and medical technologies by
generating new enzyme functions and controlling enzyme reactions. We are focusing our activities

mainly on the following subjects.

Tailoring Functions of an Enzyme
Used for Producing Food Materials

Basic Research Aimed at Designing
Useful Enzymes

Thermolysin (TLN) is a metalloproteinase used for
synthesis of an artificial sweeter, aspartame. We
have reported marked activation of TLN by high
concentrations of salts. Extensive studies are
underway to generate TLN with higher activity by
a genetically engineering technique.

Aminoacyl-tRNA synthetase (aaRS) guarantees the
fidelity of translation of genetic information into
protein. It has acquired the highest degree of
substrate recognition during evolution of life. The
elucidation of this recognition mechanism might
provide information required for designing

Thermolysin

Green, zinc;
blue, calcium,;
red, mutated sites.

Reaction Mechanism of an Enzyme
Involved in Tumor Metastasis

ENZymes.

Aminoacyl-tRNA synthetase

Blue and purple, catalytic domain;
red and green, tRNA anticodon-binding domain.

Tailoring Functions of an Enzyme
Used for Clinical Diagnosis

Matrix metalloproteinase (MMP) is a metallo-
proteinase that degrades the extracellular matrix
and takes part in tumor metastasis and invasion. We
have analyzed the reaction mechanism of MMP-7
and the inhibitory effects of green tea catechins and
lignans on MMP-7 activity. We are exploring new
inhibitors based on the reaction mechanism.

Reverse transcriptase (RT) is an enzyme which is
indispensable as a tool for research in molecular
biology and diagnosis of RNA virus. RTs from avian
myeloblastosis virus (AMV) and Moloney murine
leukaemia virus (MMLV) have been the most
extensively used. We are in process to improve their
activities and stabilities by site-directed
mutagenesis.
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