Development of an orally administered nanoparticle vaccine
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Next generation oral vaccine design:

Clostridioides difficile is a gram +, spore forming, toxin producing anaerobe that is found throughout the environment. C. difficile is the leading agent of hospital
acquired infections. Symptoms of C. difficile infection can range from diarrhea to pseudomembranous colitis and if left untreated can lead to death. C. difficile is
currently only treated with 3 antibiotics Metronidazole, Vancomycin, and Fidaxomicin. All these antibiotics are non-specific to C. difficile and have the side effect of

killing the normal microbiome of the gut. This microbiome helps to keep the body resistant to C. difficile infections, and its destruction can lead to relapses of disease. oo O "TﬂdB

Ongoing work in our lab is looking at preventing C. difficile infections using a nanoparticle based oral vaccine. In a mouse model of C. difficile infections, we previously R W -
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demonstrated that intraperitoneal injection of a vaccine composed of the receptor-binding domain of C. difficile toxin B (TcdB) with chitosan and poly-g-glutamic acid sensitive polymer €NCapsulate

were effective in inducing antigen-specific IgA and 1gG antibodies. Continuing this research, we later demonstrated that rTcdB encapsulated in a polypeptide-based
polymer and delivered orally produces a long lasting and robust antibody response. These robust antibody responses to the C. difficile toxin were enough to prevent
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Further work found oral vaccination

disease within a mouse model, however, it was not able to reduce bacteria burden leaving the potential for asymptomatic spread and relapses of disease. In my project, O"\ with rTcdB provided significa Nt
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* Results published: Liu et al. Front Microbiol. 2017 Jul 25;7:1411. immunized individuals might become asymptomatic carriers.
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