Novel GRM1 mutations in juvenile ataxia
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Introduction. Metabotropic glutamate receptor 1 (mGlu1) is a class C GPCR that plays a critical role in cerebellar development, neuronal architecture and function. Single nucleotide polymorphisms in the gene coding for mGlu1 (GRM1) are associated with rare forms of spinocerebellar ataxias (SCAs), with both gain and loss of function mutations causing ataxic syndromes. Here we describe two novel GRM1 mutations, K918R and P1068H, found in juvenile patients presenting with ataxic syndromes at the Children’s hospital at Westmead.
Aims. To functionally characterise the K918R and P1068H mGlu1 variants
Methods. Wildtype and mutant mGlu1 with an N-terminal FLAG tag were stably expressed with inducible expression in FlpIn Trex HEK293A cells. Cell surface expression was determined using FACS with anti-FLAG antibody. Orthosteric agonists and positive allosteric modulators (PAMs) were assessed for pharmacological activation across two functional endpoints (iCa2+ mobilisation and IP1 accumulation). Operational models of agonism were used to derive potency, efficacy and affinity estimates from concentration-response curves, which were compared using one-way ANOVA. 

Results. Mutation prediction algorithms had conflicting predictions of the pathogenicity of both mutations. P1068H, but not K918R, significantly reduced cell surface expression compared to wild-type. Both mutations had effects on glutamate affinity and efficacy in calcium mobilisation assays. P1068H significantly reduced agonist-induced IP1 accumulation compared to WT, while paradoxically enhancing baseline IP1 accumulation
Discussion. Both K918R and P1068H are loss-of-function mGlu1 mutations, but act through divergent mechanisms to cause aberrant signalling. Given the amenability of mGlu1 to positive modulation by small molecule, drug like compounds, targeting mGlu1 with allosteric activators may represent a therapeutic approach for such mutations.
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