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The aim of this research was to elucidate the details of novel biosynthetic
machineries of complex natural products and their three-dimensional structural basis. In this study,
we focused on medicinal natural products such as alkaloids, terpenes, polyketides, peptides, and
related compounds that are important as pharmaceutical resources. We clarified the details of their
biosynthetic machineries at the enzymatic and genetic levels, and elucidated the mechanism and
three-dimensional structural basis for the enzyme reactions. In addition, we succeeded in
engineering the catalytic function of the enzyme protein based on its structural information to
further expand molecular diversity and to create unnatural novel molecules. We have created novel
supranatural biocatalysts and drug discovery seed compounds that will serve as innovative tools for
synthetic biology and drug discovery research.
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