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1. Current Research and Principal Research Interests

Living organisms are rich sources of bioactive and functional compounds. We focus on isolation
and structure elucidation of compounds with significant bioactivities and novel functions.
Furthermore, we provide a sufficient amount of such compounds by chemical synthesis to
understand their modes of action. Clarifying the molecular mechanism of their functions is
essential for research on structure-activity relationships, molecular recognition, interaction with
receptors. We are working at establishing strategies and methods with which to synthesize
biologically active compounds.

1.1 Studies on isolation and structure elucidation of biologically active compounds from
protozoan ciliates, especially on the conjugation of the mating cells and on the predator-pray
interaction.

Studies on the conjugation of Blepharisma japonicum.

Structural elucidation of sugar part of blepharmone (gamone 1), a mating inducing
glycoprotein of mating Type I of Blepharisma japonicum.

Elucidation of a receptor for blepharismone (gamone 2), a second mating inducing substance.



Studies on the defense toxins of ciliates. We showed that the pigments stentorin and
blepharismin from ciliates Stentor coeruleus and Blepharisma japonicum respectively function
as the defense toxin against predatory ciliates.

We determined the structure of the defense toxin climacostol and its congeners isolated from
ciliate Climacostomum virens. The structure was confirmed by the total synthesis.

We also determined the structure of defense toxin spirostomin isolated from ciliate
Spirostomum teres.

1.2 Synthetic studies on biologically active compounds.

Total synthesis of climacostol and its congeners.

Total synthesis of stentorin.

Synthesis of a photoaffinity and fluorescence labelled probes for search of a receptor of
blepharismone (gamone 2).

Synthetic studies on the sugar part of blepharmone (gamone 1).

Synthetic studies on blepharismin.

Synthetic studies on spirostomin.
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