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            Abstract
Small multidrug resistance transporters provide an ideal system to study the minimal requirements for active transport. EmrE is one such transporter in Escherichia coli. It exports a broad class of polyaromatic cation substrates, thus conferring resistance to drug compounds matching this chemical description. However, a great deal of controversy has surrounded the topology of the EmrE homodimer. Here we show that asymmetric antiparallel EmrE exchanges between inward- and outward-facing states that are identical except that they have opposite orientation in the membrane. We quantitatively measure the global conformational exchange between these two states for substrate-bound EmrE in bicelles using solution NMR dynamics experiments. FÃ¶rster resonance energy transfer reveals that the monomers within each dimer are antiparallel, and paramagnetic relaxation enhancement NMR experiments demonstrate differential water accessibility of the two monomers within each dimer. Our experiments reveal a â€˜dynamic symmetryâ€™ that reconciles the asymmetric EmrE structure with the functional symmetry of residues in the active site.
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                    Figure 1: 
                        Conformational interconversion and symmetry in the single-site alternating access model of EmrE transport.
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Figure 2: 
                        TPP
                        +
                        -bound EmrE interconverts between two conformations.
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Figure 3: 
                        EmrE is an antiparallel homodimer.
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Figure 4: 
                        EmrE has asymmetric water accessibility.
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        Editorial Summary
EmrE drug exporter
EmrE is small multidrug resistance transporter in Escherichia coli that exports a broad class of polyaromatic cation substrates, including many drugs. The overall structure and topology of the EmrE homodimer has been a surprisingly controversial topic. The nuclear magnetic resonance and single-molecule FRET experiments reported here show that the monomeric subunits of this membrane protein are arranged in an antiparallel orientation. This is consistent with a dimeric structure that is open only to one side of the membrane at a time.
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