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Abstract

Quinolones are among the most commonly prescribed antibacterials worldwide and are used to treat a broad
variety of bacterial infections in humans. However, because of the wide use (and overuse) of these drugs, the
prevalence of quinolone-resistant bacterial strains has been growing steadily since the 1990s. This rise in
quinolone resistance threatens the clinical utility of this important drug class. Quinolones target the bacterial
type Il topoisomerases, gyrase and topoisomerase V. These enzymes regulate DNA under- and over-winding
and remove knots and tangles from the genetic material. Gyrase and topoisomerase 1V create transient double-
stranded breaks in DNA in order to carry out their essential cellular functions. Quinolones take advantage of
this DNA scission activity and stabilize the covalent enzyme-cleaved DNA intermediate. Thus, they kill cells
by converting gyrase and topoisomerase IV into toxic “nucleases” that fragment the bacterial chromosome.
Dr. Osheroff’s talk will provide background on type II topoisomerases and how they interact with quinolones.
He will then describe how this knowledge has been used to design novel quinolones that overcome resistance.
Finally, he will discuss recent experiments with novel naphthyridone/aminopiperidine-based drugs that alter
enzyme-mediated DNA cleavage by a unique mechanism and retain their activity against quinolone-resistant
mutant enzymes.
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