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Abstract:

The γ-amino-n-butyric acid type β receptor (GABAβR) receptor is a class C G-protein coupled receptor involved in neurologic disorders including spasticity, pain and epilepsy. The receptor exists as a heterodimer composed of two subunits, GABAβR1 and GABAβR2. The extracellular N-terminus of the GABAβR1 subunit plays a major role in ligand binding, whereas the GABAβR2 subunit is involved in intracellular trafficking of GABAβR1 and in G-protein activation. We have recently cloned the mouse GABAβR2 and functionally characterized this protein in combination with a co-expressed murine GABAβR1 subunit.  All studies were done in HEK293 cells. Single amino acid substitutions were introduced by site-directed mutagenesis into each subunit. Receptor variants were analyzed by cell based luciferase reporter gene assays. Substitution of a single residue (T290K) in the GABA binding domain of the GABAβR1 subunit led to constitutive activity when this mutant was co-expressed with wild type GABAβR2. Similarly, a mutation (Y690V) in the sixth transmembrane domain of GABAβR2 resulted in constitutive activity when co-expressed with the wild type GABAβR1. CGP35348, a low affinity antagonist showed partial agonist activity at these receptors. In contrast, the high affinity antagonists, CGP546262, CGP52432 and CGP55845 functioned as inverse agonists at the constitutively active mutants. The mutant receptors described in this study provide sensitive probes for identifying small molecules with intrinsic activity at the GABAβR and may thus facilitate the discovery and optimization of therapeutically useful drugs.  
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