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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, but is however costly, time consuming and uses a large number of animals. With mounting pressure from governmental authorities to replace the MLD50, there is growing interest in alternative methods, like the endopeptidase assay, which quantifies the active metalloprotease moiety of the toxin.  Using the Internal Collision-Induced Fluorescence Quenching technique, Pharmaleads has developed the EzyBot assay, using PL50, a high-affinity mimetic peptide substrate for BoNT/A. The sequence of this 48-mer,  Ac-156-203 SNAP-25-NH2 (Nop197, Pya200, Nle202),  is based on that of SNAP-25, the natural substrate of BoNT/A and spans through to the previously identified BoNT/A -exosite. The aim of this study was to compare the detection limit of the EzyBot assay with assays using shorter substrates like SNAPTide, and with the recently developed BoTest.
Methods used: In order to compare these different endopeptidase assays, we first determined the  limits of detection (LoD) of each BoNT/A substrate by repeated measures of their base fluorescence.  These LoD values were then applied to standard curves obtained with each assay using both purified 150 kDa and LC BoNT/A.  
Summary of results: Results show that the PL50 substrate possesses the best detection limit for purified 150 kDa BoNT/A, detecting sub picomolar concentrations of toxin.  The BoTest, had a detection limit just below 2pM for either purified 150 kDa or LC BoNT/A.  These detection limits of the longer peptide substrates (PL50 and BoTest) were up to 80 times better than those measured using shorter peptide substrates like SNAPtide.  
Conclusion: Longer peptide substrates provide the most sensitive assays for BoNT/A, and EzyBot is the most sensitive method for the detection and quantification of the BoNT/A endopeptidase activity.
