Development of a cell based assay using primary granular cells and glutamate release: a parallel with the EzyBot endopeptidase assay
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Purpose of the study: BoNT/A is widely used as a therapeutic agent at low doses and its quantification in pharmaceutical preparations requires precise and sensitive methods. To date, the gold assay remains the pharmacotoxicological mouse LD50 assay (MLD50), which provides the in vivo toxicity of any toxin sample, and a true reflection of the three steps essential to toxin action. This assay is however costly, time consuming and uses a large number of animals. With mounting pressure from governmental authorities to replace MLD50, there is growing interest in alternative methods, and although the endopeptidase assay, which quantifies the active metalloprotease moiety of the toxin, can reduce animal testing, it may not replace the MLD50 as a “stand alone” assay. We therefore sought to develop a cell based assay to assess the capacity of any toxin, in any formulation, to bind and internalize into a cell, then reaching and finally inactivating its SNARE substrate.  
Methods used: The physiological target cells of botulinum toxins are cholinergic neurons of the neuromuscular junction. As these cells are difficult to culture, we tested the use of the more robust granular glutamatergic neurons which yield homogeneous cultures, devoid of contamination from non neuronal cells. To develop a cell based assay, we used various granular cell cultures, which we put in the presence of decreasing concentrations of BoNT/A for 16 hours, after which time the cells were rapidly depolarized and the released glutamate quantified using a fluorescent method.  
Summary of results: These experiments show a high, picomolar sensitivity of the assay, using either purified toxin or a commercial, pharmaceutical BoNT/A preparation.  Parallel experiments using the EzyBot A endopeptidase assay revealed that its sensitivity was comparable to that of the cell based assay.  
Conclusion: Primary granular cells combined with the fluorescent quantification of glutamate release provide a sensitive cell based assay for BoNT/A. Both the cell based, and endopeptidase assay yield results in a range comparable to the MLD50.
