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Multidrug resistant bacteria threaten to reverse modern medical advances could potentially create a public health calamity. 
New therapeutics are urgently needed to address this growing threat. The problem is particularly acute with Gram-

negative bacteria. Permeation of antibiotics through the outer membrane of Gram negative bacteria is controlled primarily 
by porins that restrict passage of large and hydrophobic molecules. In addition, efflux pumps actively excrete hydrophobic 
molecules that manage to penetrate, and the joint action of the two systems protects the bacteria from most antibiotics and 
lead compounds. Our research is focused on understanding of the mechanisms of multidrug efflux in bacteria and synergistic 
relationship between active efflux and slow uptake of antibiotics. The experimental approach is based on comparative studies 
of drug efflux complexes that differ in structures, energy requirements and transport mechanisms, yet able to pump various 
antibiotics across two-membrane cell envelopes. Using this approach we reconstructed a sequence of events leading to assembly 
and activation of efflux pumps in Gram-negative bacteria.
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