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Bioprospecting of microbial symbionts from Indonesian reef ecosystems

Indonesia is the global epicenter of marine biodiversity and is one of the mega diverse countries that harbors majority 
of the Earth's species. Indonesia is well-known for housing unique and diverse marine invertebrates.  Natural products 

from reef invertebrates greatly expand the chemical diversity available for biotechnological exploitation. Marine 
invertebrates such as sponges, tunicates, soft-corals are sources of a diverse array of bioactive metabolites with great 
potential for development as drugs and research tools. Diverse reef invertebrates are the target of this project because their 
associated microorganism communities occupy a unique niche in the ocean’s biota. It has been hypothesized that reef 
invertebrates can be viewed as miniature ecosystems and their rich bio-complexity will benefit our work. One of the most 
serious bottlenecks in developing natural products from marine sources during the past decades has been the availability 
of biomass and/or of optimized cultivation conditions to gain sufficient amounts of compound for preclinical and clinical 
studies. Symbiotic systems in which there is a strong likelihood of bioactive microbial metabolite synthesis offer attractive 
alternatives to chemical synthesis or extraction from natural sources. Microbial symbionts that can be cultivated in the 
laboratory and still produce the bioactive metabolite can then be subjected to enhanced fermentation to produce large 
amounts of the targeted compound. Bacterial and fungal symbionts are considered to be a rich source of unique bioactive 
molecules that are rarely produced by terrestrial microorganisms. The project specifically uses organisms and methods 
that overcome this bottleneck by using microbial symbionts of Indonesian reef invertebrates, which can be grown in large 
scale in the laboratory and that, are potent producers of bioactive compounds.
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