Structure-based discovery of solute carrier 6 transporter inhibitors for neurological applications
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Introduction. Transporters of the solute carrier 6 (SLC6) family are implicated in a range of neurological disorders including psychiatric disorders and neuropathic pain. Neuropathic pain is highly comorbid with psychiatric disorders and affects close to 10% of the population, and psychiatric conditions alone impact 1 in 7 people. The SLC6 glycine transporters type-1 (GlyT1) and type-2 (GlyT2) are involved in these conditions, with GlyT2 being more specific for neuropathic pain, and GlyT1 having a greater role across the conditions.
Aims. This study investigates a novel allosteric inhibitor binding site conserved across selected SLC6 transporters. This project focuses on modifications of small molecule scaffolds that bind in this site, and how selectivity and potency at a chosen target can be increased to generate lead compounds to treat a specific neurological condition. 
Methods. Three chemically distinct series of compounds were investigated for inhibition of SLC6 transporters through a combination of in silico and in vitro approaches. 
Results. The pharmacophores of the three scaffolds were established. First, in silico screens using Atomnet identified 4 novel compounds that are proposed to bind to a common allosteric site of GlyT2 and GlyT1. Second, analogues of a potent GlyT2 inhibitor, ORG25543, identified a series of potent inhibitors that are selective for GlyT2 and bind to the same allosteric inhibitor site. Finally, a third class of compounds, based on the DAT inhibitor MRS7292, were investigated for activity at a range of SLC6 transporters and 9 compounds were identified that showed inhibitory activity at GlyT1 and/or GlyT2. 
Discussion. Future medicinal chemistry efforts can use the pharmacophore of these scaffolds as a basis for drug design across the SLC6 transporter family to treat the various conditions the transporters are implicated in such as neuropathic pain or psychiatric disorders.
