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ABSTRACT OF THE TALK

The acquisition of multidrug resistance is a serious impediment to improved healthcare.
Multidrug resistance is most frequently due to active membrane transporters that pump a broad
spectrum of cytotoxic molecules out of cells. Crystal structures of several families of multidrug
transporters have been determined, showing that the transporter proteins undergo large scale
conformational changes during the translocation cycles. Here, we explored the conformational
dynamics of two families of multidrug transporters, i.e. ATP-binding cassette (ABC) and
resistance-nodulation-division (RND) transporters, using multi-scale computational methods.
The intrinsic conformational flexibility revealed by coarse-grained normal mode analysis provides
the coupling relationships between the conformational changes at different parts of the
transporters. The targeted MD simulations revealed the spatio-temporal order of the
conformational transitions between different conformational states of the proteins. The timing of
the conformational changes depicts allosteric signal transduction pathways across the
transporter proteins. Substrate translocation mechanism was also explored by potential of mean
force calculation based on all-atom MD simulations.
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