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Abstract

Some secondary metabolites produced by organisms have attracted attention due to their
remarkable structures and biological activities. In particular, marine microalgae such as
cyanobacteria have been considered to be good sources of novel bioactive substances. Against
this background, I have investigated secondary metabolites of marine cyanobacteria collected at
the coast of Japan.

First chapter is a prolegomenon and describes backgrounds and previous studies regarding
marine natural products chemistry.

Second chapter describes isolation, structure determination and biological activity of three novel peptides
from the marine cyanobacterial assemblage collected at Kuraha, Okinawa. The first peptide named
kurahamide was a new analog of dolastatin 13 and strongly inhibited elastase and chymotrypsin. The
second peptide named kurahyne was an acetylene-containing lipopeptide and induced apoptosis in HeLa
cells. In addition, kurahyne inhibited the differentiation of macrophages into osteoclasts. The third
compound named maedamide was a linear depsipeptide and inhibited chymotrypsin.

Third chapter describes isolation, structure determination and biological activity of a novel peptide,
jahanyne, from the marine cyanobacterium collected at Jahana, Okinawa. The structure of jahanyne was
established based on spectroscopic analyses and synthetic methods. In addition, it was clarified that
jahanyne induced apoptosis in HeLa cells.

Fourth chapter describes elucidation of the mode of action of kurahyne. As a result of several
cell-based assays, the intracellular target molecule of kurahyne was identified as
sarco/endoplasmic reticulum Ca?* ATPase (SERCA). SERCA has been recognized as an
important target for anticancer and antimalarial therapy. Further studies are needed in order to
assess the usefulness of kurahyne as a drug lead.

Fifth chapter is the conclusion of this thesis. As a result of the research, I discovered four novel
peptides from marine cyanobacteria and elucidated their structures and biological activities. In

addition, I also clarified the mode of action of kurahyne.
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