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Introduction. Trace Amine Associated Receptor 1 (TAAR1) is a novel pharmaceutical target being investigated for treating a variety of neuropsychiatric conditions, with several drug candidates in preclinical and clinical development. Widely distributed in the brain, TAAR1 contributes to maintaining neurotransmitter homeostasis. TAAR1 single-nucleotide variants have been linked to neuropsychiatric disorders (Shajan et al., 2024a, b).
Aim. To identify structural and molecular characteristics of TAAR1 C182F variant, previously identified in schizophrenia patients (John et.al., 2017). 
Methods. Receptor mutagenesis, functional assays, and expression profiling were conducted in HEK293T cells. Molecular dynamics simulations were employed to gain atomic insights into the structural effects of the C182F variant.   
Results. In cAMP assays, endogenous compounds, β-phenylethylamine and tyramine and the clinical candidate, SEP-363856 (ulotaront) stimulated wild-type TAAR1 signalling.  Meanwhile, the homozygous C182F variant TAAR1 did not respond to any of the three agonists and exhibited ~50% activity in the heterozygous state. Furthermore, homozygous C182F had ~40% reduced surface expression compared to WT, with expression marginally improved in the heterozygous state. Molecular dynamics simulations showed increased extracellular loop 2 flexibility, with F182 forming a stable aromatic cluster (aromatic-aromatic interactions) involving F165 and Y172 that occludes the orthosteric binding site.   
Discussion. The TAAR1 C182F variant may disrupt endogenous trace amine signalling via reduced TAAR1 cell surface expression and occlusion of ligand binding. Newly developed TAAR1 therapeutics may be less effective in persons carrying this TAAR1 variant, highlighting a need to consider TAAR1 variant expression in discovery campaigns.
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