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Exploitation of bioactive small molecules from natural sources such as microbial
metabolites, medicinal plants, food, and marine invertebrates has contributed to the
discovery of lead molecules for drugs as well as research tools on chemical biology.
We have discovered several novel bioactive natural products by both in vivo cell-based
phenotypic screenings and in vitro target-oriented screenings, and investigated their modes
of action using a chemical genetics or a chemical genomics approach.

In this research, first we set up the screening system for identifying a lead molecule
that inhibits the hypertrophic response induced by phenylephrine, o 1-adrenergic receptor
antagonist, in primary cardiomyocytes. After our extensive screening, we re-discovered
a naturally occurring curcumin from Curcuma longa as an inhibitor against hypertrophic
responses in primary cultured neonatal rat cardiomyocytes, and established the efficient
synthetic route for curcumin and its derivatives via a condensation of a monomer substituted
benzaldehyde with acetylacetone. In addition, several functional molecular probes
possessing a diethyl aminocoumarin unit or a bifunctional unit comprised of diazirizin and
biotin tags were designed and synthesized efficiently, in order to analyze a localization of the
compounds in cultured cells and mining their target protein(s). These functional molecular
probes are also useful for a chemical tagging approach by using 5-sulfonyl tetrazole we
have recently established. Moreover we investigated the genome-wide approach by utilizing
Saccharomyces cerevisiae DAmP (the Decreased abundance by mRNA perturbation) strain
library for analyzing the cellular signaling pathway affected by bioactive small molecules.

These results herein would contribute to development of a new lead molecule as well as
identification of promising molecular target(s) for treatment of heart failure.



