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Tetanus neurotoxin (TeNT) is a virulence factor produced by Clostridium tetani, which 

causes paralysis by inhibiting neuronal vesicle release. TeNT is synthesized as a single 
polypeptide and cleaved into the light chain (L) and the heavy chain (H), which has two 
subdomains. The C-terminus of the heavy chain (HC) recognizes neuron-specific lipids which 
targets TeNT neurons. The heavy chain N-terminus (HN) undergoes a pH-dependent refolding 
event in the endosome, which causes it to insert through the membrane. After refolding HN 
forms a cation selective pore which can transport the light chain using the pH gradient. Once in 
the cytosol, the disulfide connecting L and HN is reduced. The L chain is the zinc protease which 
acts to inhibit vesicle release. Inhibition of HN would prevent the toxic activity of TeNT because 
the L chain would remain in the endosome.To better understand the conformational change of 
HN associated with pH drop, we investigated the kinetic denaturation isotherm of the complete 
toxin using bio-layer interferometry (BLI). BLI requires the toxin to be attached onto a biosensor, 
which serves two purposes: 1) to orient all molecules in the same direction, and 2) to prevent 
the molecules from interacting with each other, which prevents aggregation (a common hurdle 
when studying membrane interaction proteins). Kinetic denaturation of TeNT is achieved by 
briefly exposing the toxin to a denaturant. More unstable portions of the protein unfold at lower 
concentrations of denaturant. To determine what proportion of the protein is unfolded, the 
denatured protein is exposed to a GroEL solution. GroEL is a bacterial chaperonin, which binds 
to any exposed hydrophobic patches. Toxin/GroEL complexes can be released from the tip and 
visualized by electron microscopy. Using this method, we can identify which regions of TeNT 
are candidates for stabilization by small molecules. 


