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            Abstract
The multidrug efflux transporter AcrB and its homologues are important in the multidrug resistance of Gram-negative pathogens1,2. However, despite efforts to develop efflux inhibitors3, clinically useful inhibitors are not available at present4,5. Pyridopyrimidine derivatives are AcrB- and MexB-specific inhibitors that do not inhibit MexY6,7; MexB and MexY are principal multidrug exporters in Pseudomonas aeruginosa8,9,10. We have previously determined the crystal structure of AcrB in the absence and presence of antibiotics11,12,13. Drugs were shown to be exported by a functionally rotating mechanism12 through tandem proximal and distal multisite drug-binding pockets13. Here we describe the first inhibitor-bound structures of AcrB and MexB, in which these proteins are bound by a pyridopyrimidine derivative. The pyridopyrimidine derivative binds tightly to a narrow pit composed of a phenylalanine cluster located in the distal pocket and sterically hinders the functional rotation. This pit is a hydrophobic trap that branches off from the substrate-translocation channel. Pheâ€‰178 is located at the edge of this trap in AcrB and MexB and contributes to the tight binding of the inhibitor molecule through a Ï€â€“Ï€ interaction with the pyridopyrimidine ring. The voluminous side chain of Trpâ€‰177 located at the corresponding position in MexY prevents inhibitor binding. The structure of the hydrophobic trap described in this study will contribute to the development of universal inhibitors of MexB and MexY in P. aeruginosa.
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                    Figure 1: Crystal structure of the inhibitor-bound AcrB trimer.[image: ]


Figure 2: Crystal structure of the inhibitor-bound MexB trimer.[image: ]


Figure 3: Comparison of the close-up views of the inhibitor-binding site of multidrug efflux transporters.[image: ]


Figure 4: The inhibitory effect of ABI-PP.[image: ]
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                The coordinates for ABI-PP-bound AcrB, drug-free MexB, and ABI-PP-bound MexB have been deposited in the Protein Data Bank under accession numbers 3W9H, 3W9I and 3W9J, respectively.
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