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            Abstract
The acquisition of multidrug resistance is a serious impediment to improved healthcare. Multidrug resistance is most frequently due to active transporters that pump a broad spectrum of chemically distinct, cytotoxic molecules out of cells, including antibiotics, antimalarials, herbicides and cancer chemotherapeutics in humans. The paradigm multidrug transporter, mammalian P-glycoprotein, was identified 30â€‰years ago. Nonetheless, success in overcoming or circumventing multidrug resistance in a clinical setting has been modest. Recent structural and biochemical data for several multidrug transporters now provide mechanistic insights into how they work. Organisms have evolved several elegant solutions to ridding the cell of such cytotoxic compounds. Answers are emerging to questions such as how multispecificity for different drugs is achieved, why multidrug resistance arises so readily, and what chance there is of devising a clinical solution.
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                    Figure 1: 
                        Substrates of multidrug transporters.
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Figure 2: 
                        Schematic diagram of domain organization of multidrug transporters.
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Figure 3: 
                        Structure of ABC multidrug transporters.
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Figure 4: 
                        Structure of RND multidrug transporters.
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Figure 5: 
                        Structures of SMR and MFS multidrug transporters.
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Figure 6: 
                        Drug binding by soluble bacterial transcription factors.
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Figure 7: 
                        One or multiple drug-binding sites?
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        Editorial Summary
Multidrug resistance
Most multidrug resistance mechanisms, for agents as diverse as antibiotics, antifungals, antimalarials, herbicides, and also for cancer chemotherapeutics in man, involve a transporter that pumps the drugs out of the cell. The archetypal such transporter, mammalian P-glycoprotein, has been subjected to extensive study for decades but it is only in the past few years that sufficient structural and biochemical data have emerged to give us a mechanistic understanding. Chris Higgins reviews current knowledge on the four major classes of multidrug transporter. Differences and similarities between the four are providing new insights into how multidrug resistance is achieved. This work has not yet solved pressing clinical problems, but may pave the way to strategies to beat or avoid multidrug resistance.
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