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There is a need for novel adjuvants to enhance and broaden mucosal immune 

responses for various vaccine candidates. Several mucosal adjuvants are in preclinical and 
clinical development including detoxified mutants of heat labile toxin (LT). E.coli LT exists as 
hetero-hexamer (AB5) with a single A-subunit and pentameric B-subunit. To minimize the 
toxicity and maintain/increase the adjuvanticity of LT, numerous mutants of the enterotoxin have 
been designed. One mutant of particular interest is a double mutation (R192G/L211A) of LT 
known as dmLT. In this work, we have performed extensive structural characterization of a 
lyophilized GMP preparation of dmLT from a pharmaceutical perspective using a variety of 
biochemical and biophysical techniques. This lot of dmLT was shown to be a heterogeneous 
mixture of the intact holotoxin (AB5) (~70-75%) and free B5 subunit (~25-30%) as assessed by 
SV-AUC, and HIC. Intact MS analysis revealed the presence of modifications including possible 
non-enzymatic glycation of the protein. The conformational stability data showed two structural 
transition events corresponding to unfolding of the A and B chains, respectively. The physical 
stability of dmLT was evaluated by a combination of high throughput biophysical techniques like 
intrinsic tryptophan fluorescence, static light scattering and differential scanning calorimetry 
across different pH (5.5-8.0) and temperature conditions (10-90oC). Native dmLT was found to 
be most stable between pH 6.5-8.0 and at temperatures < 50oC. Upon shaking stress of 
reconstituted dmLT samples, formation of aggregates and particles was observed. Forced 
chemical degradation studies are ongoing to determine specific sites of Asn deamidation and 
Met oxidation. By identifying the physicochemical degradation pathways of dmLT using newly 
developed stability-indicating analytical methods from this study, we are currently developing 
stable candidate formulations of dmLT that minimize the occurrence of degradant formation and 
provide improved storage stability as both a frozen bulk substance and as a liquid final dosage 
form.    


