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Discovery of a novel DNA gyrase inhibitor that selectively kills Mycobacterium tuberculosis
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Photorhabdus JERE > ORI 28 U, M. tuberculosis 33 O Staphylococcus aureus (71 7 >
2 —RA 7 Y —=2 ) kT DIEMEE T2 & T A, Photorhabdus noenieputensis ¥ 2 M.
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To treat tuberculosis, a drug cocktail (rifampicin, isoniazid, pyrazinamide and ethambutol) with different
modes of action is used. However, this cocktail has the potential to generate drug-resistance in off-target
pathogens and harms our microbiome due to the broad-spectrum antibiotic rifampicin. Therefore, compounds
that can selectively kill M. tuberculosis are needed.

We found a novel antibiotic, which we named evybactin from the culture supernatant of Photorhabdus
noenieputensis. Evybactin is smuggled into the bacterial cell by a hydroplilic compound transporter BacA and
targets the bacterial DNA gyrase. BacA and its homologue SbmA are distributed among Mycobacterium spp. and
Gram-negative bacteria. Interestingly, Gram-negative bacteria efficiently pumps out evybactin by multidrug
efflux pump such as TolC, and as a result, evybactin serves as a highly selective compound against M. tuberculosis.
Evybactin shows efficacy in the animal model. These results suggest that evybactin is a promising drug lead for
tuberculosis treatment.
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