SNPs in 5-HT3 receptors alter structure, function, and impact clinical disorders. 
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Introduction. 5-HT₃ receptors are ligand-gated ion channels (LGICs) composed of five distinct subunits A, B, C, D, and E. Functional receptors can form either as homomers (comprising only the 5HT3A subunit) or as heteromers, in which 5HT3A subunits combine with one or more other subunits. These receptors are expressed in the central and peripheral nervous systems including the gastrointestinal tract, where they modulate many physiological functions. Single nucleotide polymorphisms (SNPs) in genes encoding the 5-HT₃ receptor subunits have been linked to clinically significant neurological and gastrointestinal disorders, including anxiety, schizophrenia, obsessive-compulsive disorder, and irritable bowel syndrome. Nonsynonymous SNPs can result in structurally or functionally altered receptor proteins, potentially contributing to disease pathogenesis. In this study, we investigate how the 5HT3D subunit and SNP-derived variants affect the conformational dynamics and functional properties of heteromeric 5-HT₃ receptors.
Methods. Homology models of the full-length human 5HT3D subunit were constructed in AlphaFold and SWISS-MODEL based on available crystal and cryo-EM structures of the mouse 5HT3A subunit. Heteromeric 5-HT₃ receptor models with A3D2 (A-A-D-A-D) and A3BD (A-A-B-A-D) stoichiometries were assembled. The receptor models were compared in their ligand-free (apo) states, and with either the endogenous agonist serotonin or the anti-emetic antagonist granisetron.
Results. Serotonin-bound models of the 5-HT₃AD receptor complex exhibit similar conformational arrangements across the transmembrane and intracellular domains. Granisetron-bound models closely resemble the ligand-free (apo) state, with the transmembrane domains of the 5HT3D subunit undergoing conformational changes analogous to those observed in the 5HT3A subunits. Notably, nonsynonymous SNP substitutions at position Gly110 (rs6443930: Gly → Ala/Val/Asp) in the 5HT3D subunit resulted in substantial structural alterations within the extracellular domain. 
Discussion. Homology modeling reveals that rs6443930 SNPs in the 5HT3D subunit cause conformational changes in the extracellular domain, potentially affecting ligand binding and receptor activation. These alterations may underlie clinical associations with neurological and gastrointestinal disorders, emphasizing the functional impact of genetic variation on 5-HT₃ receptor behavior and therapeutic responsiveness.
