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            Abstract
Glutamate transporters are integral membrane proteins that catalyse a thermodynamically uphill uptake of the neurotransmitter glutamate from the synaptic cleft into the cytoplasm of glia and neuronal cells by harnessing the energy of pre-existing electrochemical gradients of ions. Crucial to the reaction is the conformational transition of the transporters between outward and inward facing states, in which the substrate binding sites are accessible from the extracellular space and the cytoplasm, respectively. Here we describe the crystal structure of a double cysteine mutant of a glutamate transporter homologue from Pyrococcus horikoshii, GltPh, which is trapped in the inward facing state by cysteine crosslinking. Together with the previously determined crystal structures of GltPh in the outward facing state, the structure of the crosslinked mutant allows us to propose a molecular mechanism by which GltPh and, by analogy, mammalian glutamate transporters mediate sodium-coupled substrate uptake.
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Figure 2: 
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Figure 3: 
                        Domain interaction surfaces.
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Figure 4: 
                        Amino-terminal inverted structural repeat.
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Figure 5: 
                        Schematic transport mechanism.
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Glutamate is the predominant excitatory neurotransmitter in the brain, accumulating in neurons via the transmembrane glutamate transporter. The crystal structures of a bacterial homologue of glutamate transporters, GltPh, have provided a model of substrate and sodium ion binding to the transporters on the extracellular side of membranes. Now the structure of a double cysteine mutant of GltPh â€” trapped in its 'inward facing' state by cysteine cross-linking â€” has been determined. Comparisons with published structures of the protein in the outward facing state lead the authors to propose a molecular mechanism for the sodium-coupled uptake of glutamate.
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