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“The mechanism of neurotransmitter: sodium symport – a crystal clear tale of two substrates”

Eukaryotic neurotransmitter:Na+ symporters (NSS), targets for antidepressants and psychostimulants, terminate neurotransmission by sodium-driven reuptake. The crystal structure of LeuTAa, a prokaryotic NSS homolog, revealed an occluded state with 1 Leu and 2 Na+; later structures also revealed tricyclic antidepressants in an extracellular vestibule. Using steered molecular dynamics simulations in conjunction with radiotracer binding and flux measurements we identified this vestibule to be a second binding (S2) site. Binding of substrate to this site enables Na+-coupled substrate symport. We found that n-octyl--D-octylglucopyranoside (OG), the detergent used for LeuT crystallization, impairs this novel transport mechanism by binding in the S2 site. We therefore conclude that the current LeuT crystal structures, all of which have been solved in OG, represent functionally blocked forms of the transporter. 
