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Omics analyses for understanding multiple functions of membrane lipids

Shinichi, Nishimura
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Modes of action of bioactive compounds that act on lipids and show unique
phenotypes were analyzed on the basis of various omics analyses, aiming to clarify the multifaceted
nature of the functions of membrane lipids. By analyzing the action of theonellamide, a marine
natural product that binds to membrane sterols and exhibits potent antifungal activity, we
demonstrated that membrane sterols regulate the activity of low molecular weight GTPases. Analyses
of the action of antifungal, odd-chain fatty acids revealed that abnormal unsaturation degree of
membrane lipids causes aberrant ER morphology, which is likely one of the causes of cytotoxicity.
Furthermore, we found an antifungal compound that has a completely different chemical structure from

theonellamide but exhibits a similar cellular phenotype, obtaining a new tool molecule for the
functional analysis of membrane lipids.
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