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Microbial drug discovery: 80 years of progress

Back in 1928, Alexander Fleming1 began the microbial drug era when he discovered in a Petri dish seeded with Staphylococcus aureus that a compound produced by a mold killed the bacteria. The mold, identified as Penicillium notatum, produced an active agent that was named penicillin. Later, penicillin was isolated as a yellow powder and used as a potent antibacterial compound during World War II. By using Fleming’s method, other naturally occurring substances, such as chloramphenicol and streptomycin, were isolated. 
Naturally occurring antibiotics are produced by fermentation, an old technique that can be traced back almost 8000 years, initially for beverages and food production. Beer is one of the world’s oldest beverages, produced from barley by fermentation, possibly dating back to the sixth millennium BC and recorded in the written history of ancient Egypt and Mesopotamia. Another old fermentation, used to initiate the koji process, was that of rice by Aspergillus oryzae. During the past 4000 years, Penicillium roqueforti has been utilized for cheese production, and for the past 3000 years soy sauce in Asia and bread in Egypt has represented examples of traditional fermentations. Natural products with industrial applications can be produced from primary or secondary metabolism of living organisms (plants, animals or microorganisms). 
Owing to technical improvements in screening programs, and separation and isolation techniques, the number of natural compounds discovered exceeds 1 million. Among them, 50–60% are produced by plants (alkaloids, flavonoids, terpenoids, steroids, carbohydrates, etc.) and 5% have a microbial origin. Of all the reported natural products, approximately 20–25% show biological activity, and of these approximately 10% have been obtained from microbes. Furthermore, from the 22 500 biologically active compounds that have been obtained so far from microbes, 45% are produced by actinomycetes, 38% by fungi and 17% by unicellular bacteria. 
The increasing role of microorganisms in the production of antibiotics and other drugs for treatment of serious diseases has been dramatic. However, the development of resistance in microbes and tumor cells has become a major problem and requires much research effort to combat it. 
A. L. Demain and S. Sanchez. The Journal of Antibiotics (2009) 62, 5–16 

Answer the following question 
6. How did Alexander Fleming discovered penicillin? 
7. Describe Fleming’s method for isolating antimicrobial agents. 
8. Explain how fermentation of barley leads to the production of bear. 
9. Give the major differences between primary and secondary metabolites. 
10. What kind of microbes produced most of the commercially available biologically active secondary metabolites? 
11. Give some examples of biological activities displayed by microbial secondary metabolites. 
12. For what reasons, it is now required to develop new molecules? 
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