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Actinomycetes have a large number of secondary metabolite biosynthetic
gene clusters, many of which are silent. Activation of the expression of these gene clusters could
lead to identifying new bioactive compounds efficiently. This study aimed to awaken the secondary
metabolism of actinomycetes by manipulating the signaling pathways that regulate secondary
metabolism and to provide new useful compounds. Here, we have identified several actinomycetes that
produce butenolide-type Streptomyces hormones, and have shown that the signaling system is universal

among actinomycetes. Furthermore, we focused on the [ -carboline compounds identified by
modification of the Streptomyces-hormone signaling pathway and found a unique [ -carboline
biosynthetic system, which rare in microorganisms. By modifying this biosynthetic system, we have
succeeded in producing non-natural bioactive compounds.
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