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                Globally, 2 billion people are known to be infected with Mycobacterium tuberculosis, and 8.8 million develop active disease each year. Of any country, India bears the most severe TB burdenâ€”about 40% of the population is believed to be infected. Numbers for MDR-TB are less exact, but the rising prevalence is alarming (Lancet 380, 1406â€“1417, 2012). â€œEverywhere you look, the problem is worse than people thought it was,â€� says Mel Spigelman, president and CEO of The Global Alliance for TB Drug Development (TB Alliance). Although 95% of individuals with tuberculosis can be cured using a combination of four drugs, the rate drops as low as 50% in cases of MDR-TB, defined as cases resistant to isoniazid and rifampicin used in first-line treatment. MDR-TB can arise from lack of patient compliance with the full six-month course, inadequate treatment or a new primary infection with the MDR bacteria.
Sirturo stems from a collaboration between Janssen Pharmaceutics, formerly Tibotec, now a unit of Johnson & Johnson (J&J), and the TB Alliance, a not-for-profit product development organization, established in 2000 to boost research into TB drugs. Sirturo, unlike other antibiotics that attack the traditional weak points in the bacterium, such as cell-wall synthesis, protein synthesis, folate biosynthesis or nucleic acid replication, zeroes in on the mycobacterial ATP synthase's proton pump. It inhibits mycobacterial F1F0-adenosine triphosphate (ATP) synthase. Janssen scientist Koen Andries, also at the University of Antwerp in Belgium, who discovered Sirturo, says the discovery arose from testing a couple of thousand compounds against a relative of tubercule mycobacteria, Mycobacterium smegmatis. â€œThe mechanism of action was discovered afterwards, a couple of years later, I must admit, by whole-genome sequencing of a few resistant mutants that we were able to raise in vitro.â€� The Belgium researchers found that one gene was affected in all mutantsâ€”that encoding ATP synthase, which came as a surprise. â€œBack in time, nobody would advise you to work on that target because of the existence of the human homolog, the mitochondrial ATP synthase,â€� says Andries. â€œBut I think many people are not very familiar with the fact that a few amino acids' difference can make a huge difference in affinity. That's probably why the mitochondrial ATP synthase is so much less sensitive. We actually measured that; it's on the order of 10,000 times less, just because of a few amino acids at the right place, where the drug binds, that are different between mitochondrial and mycobacterial ATP synthases. That's how you get selectivity.â€�
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