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Abstract: 
Clostridium botulinum neurotoxins (BoNTs) are both a promising tool of modern medicine and a potential bioterrorist threat. The potential for widespread BoNT intoxication makes the development of small-molecule inhibitors of these deadly toxins a top priority. BoNTs disrupt neurostransmitter release at the neuromuscular junction by the specific cleavage of proteins required for neuroexocytosis. These protein toxins consist of two polypeptide chains, the heavy chain (HC) and light chain (LC). The light chain is a Zn-dependent endopeptidase. Of the seven BoNT serotypes (A-G), BoNT/A exhibits the most sustained intoxication, and therefore represents the greatest threat. Recently, screening of a random hydroxamate library identified novel, small-molecule, hydroxamate-based inhibitors of BoNT/A-LC. We will present the first X-ray crystal structures of BoNT/A-LC in complexes with small molecule inhibitors. The structures of the enzyme with two inhibitors obtained from the hydroxamate library screen, 2,4-dichlorocinnamic hydroxamate and the monochlorinated analog, 4-chlorocinnamic hydroxamate (both at 1.9Å resolution), are compared to the structure of the enzyme complexed with L-arginine hydroxamate (2.5Å resolution), a modest BoNT/A-LC inhibitor. Taken together, this suite of structures provides insights into the BoNT/A-LC active site, including unexpected conformational flexibility at the P1’ site that changes the electrostatic environment of the site. Information gained from these structures will inform the design and optimization of more effective small-molecule inhibitors of BoNT/A-LC.  
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