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Superbugs like methicillin resistant 
Staphylococcus aureus employ integral 
membrane transporters that use proton 
gradients across the bacterial membrane 
to drive antibacterial efflux. A major 
transporter that belongs to this class 
referred to as QacA is a highly promiscuous 
antiporter that effluxes nearly 30 different 
cationic antibacterial compounds. Our 
studies on QacA revealed the role of 
protonation sites in aiding the recognition 
and transport of monovalent and divalent 
cationic compounds. Using a protonation 
site mutant that yielded homogenous 
sample we could resolve the structure of 
QacA through cryoEM and single domain 
camelid antibodies and through the use of 
simulations and models we could gain 
insights into the role of a unique hairpin 
loop that controls transport via formation 
of the extracellular gate during the 
transport cycle.

Structural insights into antibacterial 
efflux through drug:proton antiporters
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