Optimising a recombinant expression system for functional testing of TAAR1
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Introduction. The Class A GPCR Trace Amine Associated Receptor 1 (TAAR1) is a therapeutic target for a variety of neuropsychiatric conditions. TAAR1 is predominantly expressed intracellularly and has considerable genetic variability, posing challenges for drug discovery. Chimeric TAAR1 with enhanced surface expression is routinely used for pharmacological testing. However, ligand pharmacology may be influenced by differential TAAR1 expression, localisation and clinically relevant mutations.
Aims. To optimise a recombinant cell system for accurate screening of TAAR1 agonist pharmacology
Methods. SNAP-tagged and non-tagged wild type (WT) and β2-TAAR1 (containing 9 amino acids of β2 adrenergic receptor) in pcDNA3.1 were transiently transfected into HEK293A or CHO cells. Six endogenous or synthetic agonists were tested using a cAMP BRET biosensor. Stable, inducible SNAP-tagged WT and mutant TAAR1 FlpIn TRex CHO cell lines were also generated. Statistical significance between potency and Emax was determined using a one-way ANOVA with Sidak’s post-test
Results. Agonist responses were evident for all agonists at WT TAAR1 in CHO, but not HEK293A cells. β2-TAAR1 responded to all agonists in both cell lines, and the addition of SNAP-tag to WT TAAR1 resulted in enhanced signalling in both CHO and HEK293A cells. No differences in agonist potency were evident between cell lines and TAAR1 constructs, although ralmitaront and RO5263397 behaved as partial agonists at WT-TAAR1 and full agonists at β2-TAAR1 in CHO cells. TAAR1 binding site mutations differentially affected agonist pharmacology in FlpIn Trex CHO cells
Discussion. TAAR1 surface expression changes agonist pharmacology, incorrectly identifying partial agonists as full. This has implications for ongoing TAAR1 drug discovery programs, and highlights the need for optimisation of cell systems utilised in drug identification and screening.
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