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Abstract of Thesis

Actinomycetes are well-known for the ability to produce a wide range of secondary
metabolites, including many antibiotic, antifungal, antiparasitic or antitumor compounds. The
production of secondary metabolites in actinomycetes is controlled by complicated mechanisms
which have not been fully characterized. One of them is the control by small-molecule
autoregulators, called Streptomyces hormones.

In 2011, our laboratory identified a novel Streptomyces hormone named avenolide. The
strain Streptomyces avermitilis uses avenolide to control the production of avermectin, an
anthelmintic agent that is used to treat river blindness disease. Until recently, S. avermitilis was
the only strain known to use avenolide to control secondary metabolite production. Therefore,
whether avenolide-type Streptomyces hormones are commonly found in other actinomycetes has
attracted my interest. In order to address this question, this study aimed to identify
actinomycetes that produce avenolide-type hormones and investigate the roles of these
compounds.

To identify actinomycetes producing avenolide-type hormones, I used bioassay with S.
avermitilis Aaco, a disruptant of essential avenolide biosynthesis gene, as indicator strain. Since
avenolide is not synthesized, avermectin is not produced in this strain either. Ethyl acetate
extracts from 51 actinomycetes strains were tested in the bioassay for the ability to restore
avermectin production in the indicator strain (avenolide activity). Result showed that the extracts
from 12 out of 51 strains (24%) had avenolide activity, indicating that these strains might produce
avenolide-type hormones. Especially, Streptomyces albus J1074 has the highest avenolide
activity of 1,000 units. Therefore, it is interesting to identify the compounds that are responsible
for avenolide activity of S. albus J1074 and investigate the roles of these compounds.

In the genome of S. albus J1074, one copy of avenolide biosynthesis gene homolog was
identified. By gene disruption, I found that this gene is directly involved in the biosynthesis of 4
avenolide derivatives. These 4 derivatives are responsible for avenolide activity of S. albus J1074.
When S. albus J1074 was co-cultivated with S. avermitilis Aaco, it was observed that avermectin
production was restored in S. avermitilis Aaco, suggesting the roles of the 4 avenolide derivatives
as communication signals between these two strains.

In summary, It was first reported in this study that approximately 24% of actinomycetes
might produce avenolide-type hormones. Further study on S. albus J1074 revealed that this
strain produces 4 different avenolide derivatives. The role of these 4 compounds as signaling
molecules in interspecies interaction was also proposed in this study, providing insights into the

complex interaction between different actinomycetes species.
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