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Abstract:

With the heightened awareness that botulinum toxin (BoNT) can be an agent of bioterrorism and biological warfare, there is a need to generate a pharmaceutical to prevent or treat botulism. BoNT causes flaccid paralysis via multi-step processing (binding, internalization, translocation, and proteolytic cleavage). Discovering an inhibitor of any of these intoxication steps will lead to a novel treatment way against botulism. The mouse protection bioassay (MPB) has been considered by many to be the “gold standard” and is the most widely used technique for the detection of BoNT antibody, which evaluates the ability of increasing dilutions of a patient’s serum to protect experimental mice from lethal test doses of BoNT. Although it is the most specific test available, this assay is extremely expensive, time consuming, and lacks precision and accuracy. Thus, efforts have been made to find an alternative approach for titer determination. The objectives of this project are to develop sensitive specific assays to measure the preventive and therapeutic effects of possible anti-BoNT agents against BoNT intoxication. The objective of the proposed research is being achieved by pursuing work in three related areas to aid the development of antitoxin, protease inhibitor, and potential botulism antagonist: aim 1.) develop an accurate and sensitive ELISA assays to measure the neutralizing activity of antitoxin against BoNT, with a view of correlating these results with those of mouse protection bioassay, aim 2.) develop a neuronal cell bioassay which quantifies intoxication of cholinergic nerve endings (the target tissue of BoNT), aim 3.) establish a high throughput screening (HTS) assay that employs fluorogenic substrates to quantify the proteolytic activity of BoNT. At the completion of this project we will have three accurate and sensitive assays to screen antitoxins, protease inhibitors, and antagonists against BoNT intoxication. These assays will facilitate the development of novel treatment agents against natural or intentional intoxication with BoNT.
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