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A Tale of Two Sites
ABSTRACT

Accuracy of enzymatic reaction is often ensured by editing the erroneous product. Both
synthesis and editing take place in the active sites. The active sites of bacterial aminoacyl
tRNA synthetases (aaRS) are validated targets of antibiotics. The failure of eliminating
the inhibitor is a way to halt the bacterial protein biosynthesis. We shall discuss the
mechanism of binding of an approved drug, Mupirocin, in active site. The resistance
development of Mupirocin is an impending dire threat. This inhibitor targets bacterial
isoleucyl tRNA synthetase (IleRS). The present work is aimed at understanding the
lacunae of knowledge concerning the active site conformational dynamics in IleRS in
presence of inhibitor mupirocin. We have carried out classical molecular dynamics
simulation and metadynamics simulations of the open state of IleRS from
Staphylococcus aureus, the closed state tripartite complex bound with cognate adenylate
and tRNA, the closed state tripartite complex bound with noncognate MRC, and the
closed state tripartite complex bound with tRNA and MRC with mutated IleRS. The
results reveal molecular details of the dynamics of mupirocin binding in the active site
which has important bearing on development of [1eRS inhibitors.
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