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Genome mining directed to the discovery of bioactive natural products
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The exponential accumulation of bacterial genome information in the public databases have established a new
approach for natural product discovery known as “genome mining”. While most genome mining efforts focus on
biosynthetic enzymes that form unique structures of natural products, few methods target bioactivity. During the bacterial
biosynthesis of bioactive specialized metabolites, intermediates biosynthesized in the cytoplasm are further modified near
the membrane before being released into the extracellular space. Many proteins involved in this system have signal peptides
and exhibit a basic isoelectric point (pl), facilitating their localization near membrane. We therefore envisioned that the
physicochemical properties of proteins encoded in biosynthetic gene cluster (BGC) could predict bioactivity of the resulting
metabolites. Correlation analysis between the physicochemical properties of proteins in MIBiG and antibacterial activity of
the metabolites indicated that proteins with signal peptides and basic pl values (9.5-11.5) are often involved in the
biosynthesis of antibacterial natural products. Then, untapped bacterial strains having many hit BGCs exhibited antibacterial

activities. Finally, new antibacterial natural products were isolated from these bacteria.
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