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Structure and biological activity of polyketide-amino acid/peptide hybrid compounds from marine

cyanobacteria

Thesis Summary

Marine cyanobacteria produce various secondary metabolites with diverse chemical structures. It is
considered that cyanobacteria specific biosynthetic enzymes contribute to the diverse structures of
cyanobacterial secondary metabolites. Moreover, many cyanobacterial secondary metabolites display
interesting biological activities. Against this background, | have isolated bioactive compounds from

marine cyanobacteria guided by growth-inhibitory activity against HelLa cells.

First chapter is prolegomenon. Importance of bioactive compounds, isolated from marine cyanobacteria

was described.

Second chapter describes for identification of marine cyanobacteria. A useful identification method for

marine cyanobacteria was established.

Third chapter describes structure determination and biological activity of kanamienamide, isolated from
marine cyanobacteria Moorea bouillonii collected at Tokunoshima, Kagoshima. Kanamienamide
possesses a unique chemical structure with an N-Me-enamide group adjacent to an enol ether moiety.
To identify biosynthetic gene cluster of kanamienamide, genome sequencing of M. bouillonii was

performed.

Fourth chapter describes structure determination and biological activity of minnamide A, isolated from
marine cyanobacteria Okeania hirsuta collected Minna island, Okinawa. Minnamide A possesses a
unique repeating structure consisting of hydroxy and B-branched methyl groups in a fatty acid moiety.
Minnamide A is the first natural product that has been shown to possess this repeating structure. Some
biological activity evaluation revealed that minnamide A induces necrosis-like cell death and
accumulation of lipid ROS mediated by copper ion in HeLa cells. These characteristics of minnamide
A-induced cell death are similar to ferroptosis which is a kind of regulated cell death and characterized
by the iron-dependent accumulation of lethal lipid ROS. To date, it has been reported that elevated
copper levels have been observed in some cancer cells and metal-induced oxidative stress is involved
in some neurodegenerative diseases. | hope that further investigation of minnamide A-induced cell

death contributes to drug discovery and physiological studies of neurodegenerative diseases.

Fifth chapter is conclusion. Two novel natural products from marine cyanobacteria were isolated from

marine cyanobacteria, and preliminary biological activity of minnamide A was elucidated.




