Scientists reveal how natural antibiotic kills tuberculosis bacterium
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HEIDELBERG, 17 September 2012 — A natural product secreted by a soil bacterium shows
promise as a new

drug

to

treat tuberculosis

report scientists in a new study published in

EMBO Molecular Medicine.

A team of scientists working in Switzerland has shown how

pyridomycin

, a

natural antibiotic

produced by the

bacterium

Dactylosporangium fulvum

, works. This promising drug candidate is active against many of the drug-resistant types of the
tuberculosis bacterium

that no longer respond to

treatment

with the front-line drug isoniazid.

“Nature and evolution have equipped some bacteria with potent defense mechanisms to protect
them against other bugs that share their habitat. Screening natural products generated by these
organisms is therefore a powerful way to find possible new drugs to fight infectious diseases,”
said Stewart Cole, lead author of the study, EMBO Member and a professor at the Ecole
Polytechnique Fédérale de Lausanne (EPFL), Switzerland. “Using this approach we have
shown that nature’s antibiotic pyridomycin is a very selective killer of Mycobacterium
tuberculosis , the bacterium
responsible for tuberculosis in humans. It is also active against mycobacteria that have
developed resistance to front-line drug treatments such as isoniazid.”
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Tuberculosis causes up to two million deaths annually. There is a significant need for new drugs
since the effectiveness of current antibiotics is compromised by the increasing prevalence of
drug-resistant tuberculosis. The most effective drugs used to treat tuberculosis, for example
isoniazid and rifampicin, are often no longer effective.

The researchers identified a protein, the enzyme NADH-dependent enoyl(acyl carrier protein)
reductase or InhA, which is the principal target for the antibiotic. “By selecting and isolating M.
tuberculosis

mutants resistant to pyridomycin and sequencing their genome we have found that a single
gene named

inhA

is responsible for resistance to this natural product,” added Cole.

The gene inhA is needed to produce the InhA protein, which is already known as a target for
tuberculosis drug isoniazid. It turns out that pyridomycin can bind to the same pocket on the
InhA enzyme as isoniazid but at a different site and in a way that involves a different sequence
of molecular events. It is these differences that give pyridomycin the ability to overcome
drug-resistant strains of mycobacteria.

The scientists showed that in live bacteria treatment with pyridomycin leads to the depletion of
mycolic acids, fatty acids that are an essential component of the bacterial cell wall.

“Our finding that pyridomycin kills Mycobacterium tuberculosis by inhibiting InhA, even in
clinically isolated bacteria that are resistant to the drug isoniazid, provides a great opportunity to
develop pyridomycin or a related agent for the treatment of drug-resistant tuberculosis,”
remarked Cole.

Towards a new tuberculosis drug: Pyridomycin — Nature’s isoniazid
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Read the paper:
http://onlinelibrary.wiley.com/doi/10.1002/emmm.201201689/abstract

doi: 10.1002/emmm.201201689

Read more about Dr. Cole’s research:
http://actu.epfl.ch/news/old-news-is-good-news-for-tb-drug-discovery/

Further information on EMBO Molecular Medicine is available at www.embomolmed.org
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About EMBO

EMBO stands for excellence in the life sciences. The organization enables the best science by
supporting talented researchers, stimulating scientific exchange and advancing policies for a
world-class European research environment.
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EMBO is an organization of 1500 leading life scientist members that fosters new generations of
researchers to produce world-class scientific results. EMBO helps young scientists to advance
their research, promote their international reputations and ensure their mobility. Courses,
workshops, conferences and scientific journals disseminate the latest research and offer
training in cutting-edge techniques to maintain high standards of excellence in research
practice. EMBO helps to shape science and research policy by seeking input and feedback from
our community and by following closely the trends in science in Europe.

For more information: www.embo.org
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