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Typell topoisomerase (DNA  gyrase), an enzyme responsible for the breaking and
restoration of the DNA double helix, is an attractive target for the development of novel antibacterial
agents. It is found only in prokaryotes. Therefore, antibiotics that act by inhibiting this enzyme may
show little side effect in human. Fluoroquinolones are known to inhibit bacterial DNA gyrase.
However, an increase in rates of fluoroguinolones resistance has been reported, mainly due to
mutations that alter the binding site of the antimicrobial with DNA gyrase. Hence, there have been
numerous of efforts to discover novel agent that have structures and mechanisms differ from
fluoroquinolones. A novel nonflucrogquinolone inhibitor, called GSK299423, has demonstrated
exceptional broad spectrum antibacterial activity by inhibiting DNA gyrase. Interestingly, it binds to a
target different form that of fluoroquinolones. Accordingly, fluoroquinolones—resistance bacterial
strains has no effect on the inhibitory activity of GSK299423. The main aim of this research is to
investigate the interaction between GSK299423 including its analogs and DNA gyrase to aid design
novel and highly effective bacterial type Il topoisomerases inhibitors by using molecular docking
studies. The results indicated the piperidine ring of GSK299423 and derivatives forms a hydrogen
bond to an aspartic acid side chain at position 1083 of DNA gyrase and the Left-Hand-Side
substitutions of  piperidine ring binds to the bacterial DNA. In addition, structure-based
pharmacophore model was generated based on the bioactive binding poses GSK299423 and its
analogs containing one hydrophobic feature and two aromatic features.This pharmacophore can
interact with protein. The query was then used to search the database for compounds that mimic the
pharmacophore and can potentially bind to the target. Taken together, the results from the current
study can be extremely useful for suggesting new drug candidates which are highly selective and

potent inhibitors of DNA gyrase.



