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Background & Aim: Contemporary technologies and assay methods are being explored continuously for rapid and sensitive detection
of biologically active BONTs in food and environmental samples to facilitate enhanced public health response. Previously, FRET based
substrates were used to detect the presence of active BoNTs in samples. However their efficacy to screen food samples and identify
serotypes associated with unknown samples is largely limited. In this work, we have evaluated the application of cleavage sensitive
monoclonal antibodies (CSM) to detect enzymatically active BONT Type-A using Biolayer Interferometry (BLI). CSM are developed
to recognize only the neo-epitopes that are generated after the cleavage of target substrates by BoNTs.

Methods: BLI platform (Pall Fortebio Octet) was used to evaluate the ability of type-A CSM (CSM-A) to specifically detect the
catalytic action of BoNT/A, by measuring its binding to the BoNT/A cleaved fragment of SNAP-25. BLI is a powerful, versatile,
rapid and label-free biosensor tool for characterizing the real-time kinetics of binding interactions between ligands and analytes.
Full-length His-SNAP-25 (ligand) was coated on the surface of the sensor tips. Toxin and CSM-A (analyte) were placed in 96-well
polypropylene plates. SNAP-25 coated sensor tips were then exposed to the wells containing toxin at different concentration (0, 1,
3, 6 and 12.5 ng/ml) and for varying incubation times (30-90 minutes). The loaded tips were then incubated with CSM-A, and the
binding activity of the CSM-A was studied.

Results: The CSM-A based BLI assay demonstrated concentration and activity dependent binding characteristics and can reliably
report BoNT/A enzymatic activity. Notably it required less than 5 hours for sensitive and specific detection of BoNT/A. The
preliminary studies showed that CSM-A based BLI assay was able to detect active toxins dilutions in the range of 1 ng/ml (in buffer).

Conclusions: CSM show potential to rapidly detect biologically active toxins on the BLI platform. With the development of cleavage
sensitive monoclonal antibodies specific to other serotypes of BoNTs, high throughput serotype specific rapid screening assays can be
developed. The ability of this platform to detect and quantify the toxin in food samples is currently being evaluated.

Biography

Shashi K Sharma currently serves as Team Leader of Special Pathogens and Select Agents (SPSA) at the Division of Microbiology in the Office of Regulatory
Science. He oversees a group of researchers and support scientists engaged in a multi-parameter research program to develop and apply microbiological and
molecular genetic strategies for detecting and identifying select agent and bacterial foodborne pathogens. His early work on the development of monoclonal
antibodies and immunodiagnostics of HIV and Typhoid including a unique detection system based on liposomal technology for Syphilis antigen. Sharma received
his PhD in Microbiology from University of Bhopal, India in 1992. In 1994, he joined the Department of Biochemistry, University of Massachusetts Dartmouth,
where he worked on the structure and function of Clostridium botulinum neurotoxins. Sharma came to the Food and Drug Administration in 2002 and has since
carried out numerous experiments relating to the detection and identification of select agents and foodborne pathogens. He is a member of the American Society for
Microbiology and has co-authored more than 50 publications and book chapters on detection and identification of select agents such as Botulinum, Ricin, Bacillius
anthracis and Francisella tularensis. His current research focuses on the development and validation of an effective and sensitive detection system for Clostridium
botulinum toxins in foods. He has served in advisory role to the US government agencies on select agents assay development and a founding executive board
member of Institute of Advance Science, Dartmouth, MA.

Shashi.Sharma@fda.hhs.gov

Notes:

J Med Microb Diagn Volume 5, Issue 4 (Suppl)
ISSN: 2161-0703 Jmmd, an Open Access

Page 24





