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Casey began her research career as a licensed veterinary technician at the University of Virginia,
under the supervision of Dr. Sanford Feldman. Here, she helped establish a panel of TagMan assays
for defining the specific-pathogen free status of Xenopus species, as well as maintaining the murine
sentinel program for the Center for Comparative Medicine. While working full-time at UV A, she
simultaneously completed her B.S. in Leadership and Organizational Management at Eastern
Mennonite University and applied to graduate school. Her PhD research in Dr. Lijuan Yuan’s lab at
Virginia Tech has only solidified her enthusiasm for research, particularly preclinical vaccine
evaluation, and she hopes to continue her career in this field. Casey is currently a simultaneous
Master of Public Health student with a concentration in infectious diseases and will complete this
degree in Summer 2023. Casey plans to stay on as a postdoctoral associate in Dr. Yuan’s lab while
applying to veterinary school. In her spare time, she enjoys spending time with her husband and
three sons, trail riding her Arabian horse, and working as a relief LVT at a small animal emergency
veterinary hospital.
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Lay Language Abstract

Human rotavirus (HRV) is a major causative agent of acute gastroenteritis (AGE) in children under the age of
five. Acute gastroenteritis is characterized by nausea, vomiting, and potentially deadly dehydrating diarrhea.
There are two highly effective vaccines licensed for use in the United States; however, these vaccines are much
less effective in low- and middle-income countries (LMICs), where HRV disease burden is the highest. There
are several reasons thought to be responsible for the decrease in effectiveness seen in these areas, including
chronic malnutrition and gut dysbiosis. Non-biological reasons for decreased efficacy may include the
breakdown of cold-chain storage for these vaccines, which require constant low temperature storage that is
often unavailable in LMICs. Thermostable vaccines are necessary for increasing vaccine distribution and efficacy
in these areas. Because many of the biologic factors thought to interfere with the effectiveness of these vaccines
appear to be confined to the gastrointestinal tract, development of next generation HRV vaccines have focused
on the parenteral route of administration. The gnotobiotic (Gn) pig model is a highly relevant animal model
that has been used for decades to evaluate novel HRV vaccine efficacy. Our first study evaluated a thermostable,
dissolvable live oral vaccine administered as a dissolvable film in our Gn pig model. Two doses of this vaccine
significantly reduced the severity of diarrhea and virus shedding in the stool. Our second study evaluated three
mRNA-based intramuscular (IM) vaccines in the Gn pig model. Three doses of all nRNA candidates provided
significant protection from virus shedding in the stool, as well as inducing the production of strong HRV-
specific antibodies in the serum and high numbers of virus-specific T cells in the tissues. In our final study, we
evaluated a nanoparticle-based vaccine as a two-dose IM regimen or as an IM booster preceded by an oral
immunization using the commercially available Rotarix® vaccine. The prime-boost regimen significantly
shortened the duration and severity of virus shedding in the stool. We also detected more cross-strain HRV-
specific antibody-secreting cells in the tissues. All three vaccines evaluated in this dissertation offer differing
novelty in the field of HRV vaccine development, and the Gn pig model has been instrumental in the evaluation
of these vaccines.
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