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Marine actinomycetes: new, genetically novel resources for drug discovery
William Fenical, Paul R. Jensen, Tracy Mincer, Gregory Buchanan and Robert H. Feling
Center for Marine Biotechnology and Biomedicine, Scripps Institution of Oceanography, University of California, San Diego, La
Jolla, CA 92093-0204. USA.

Catalyzed by the discovery and widespread utility of Penicillin in the 1940's, the pharmaceutical industry began
explorations of the metabolites produced by a wide variety of soil-derived microorganisms. In the same period,
Selman Waxman discovered a new antibiotic, which he called Actinomycin, from a poorly known group of fungilike bacteria called actinomycetes. These discoveries spurred enormous interest in the actinomycetes as an
abundant and readily exploited source for new drug candidates. Over the past 50 years, this successful activity resulted in the discovery of over 120 antibiotics and drugs for many other applications from the actinomycetes, and it supported the development of the commercial fermentation industry as the preferred method for
drug manufacture. However, within the past 10 years the continual discovery of "old compounds" has discouraged many from continuing in this pursuit. The diversity of readily cultured actinomycetes in the soil has apparently been reached, thus many pharmaceutical industries are looking to synthetic approaches for chemical diversity. After significant investment in new approaches, it has become clear that synthetic compounds will not reach
the levels of inherent bioactivity found in natural products. What is difficult to understand is why the pharmaceutical industries never considered the oceans as a source of novel actinomycetes. In our recent work, we have
observed actinomycetes in almost every sample retrieved. Actinomycetes are common in marine sediments,
even in the deepest parts of the oceans. Recently, we described a new genus of marine actinomycetes, the
Salinospora. Members of this newly discovered group are chemically rich and produce secondary metabolites
of unique structures and bioactivities. From other deep ocean sediments, we have isolated bacteria from another new genus, the Marinomyces, a group related to the abundant soil organism Streptomyces. Overall, our investigations show that the oceans can provide a diversity of new actinomycetes likely to be of significant utility in
the discovery of new drugs.
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