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Marine spon%es are prolific sources of bioactive molecules as well as_highly
complex consortia, including significantly large populations of symbiotic bacteria. The symbiotic
bacteria often cannot be cultured under normal laboratory conditions. To access the gene clusters
responsible for the biosynthesis of sponge-derived bioactive natural products, homology-based
screening of the sponge metagenome library has been implemented. We successfully obtained the
biosynthetic gene clusters of cytotoxic compounds, calyculins isolated from the Japanese sponge
Discodermia calyx by a metagenome mining approach. The single cell analysis revealed that all these
gene clusters were encoded by the same Tilamentous bacterium, which was identified as Candidatus “
Entotheonella sp.” based on the 16S rRNA sequence. In this study, we investigated new metabolites
as well as other gene clusters responsible for the biosynthesis of bioactive peptides derived from
Discodermia kiiensis and Theonella swinhoei .
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