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Lay Language Abstract 

Intestinal microbiota is known to influence intestinal viral disease and 

host response to disease. Similarly, microbiota can influence the host 

response to vaccination. Oral vaccine efficacy is decreased in low

middle income countries compared to higher income countries, and 

composition of intestinal microbiota is thought to play a role. We used 

gnotobiotic pigs to study the effect of human gut bacteria on human 

rotavirus and human norovirus infection and host response. 

We used gnotobiotic pigs colonized with infant gut bacteria to 

demonstrate how composition of intestinal bacteria influences clinical 

signs of human rotavirus infection, shedding of virus, host response to 

oral vaccination, and vaccine efficacy. Pigs colonized with "healthy" 

infant gut bacteria had more rotavirus specific IFN-y producing T cells 

in multiple tissues compared to pigs colonized by "unhealthy" infant 

gut bacteria after vaccine administration. "Healthy gut bacteria 

"induced a stronger cell-mediated immune response than "unhealthy 

gut bacteria". Significant correlations existed between specific types 

of bacteria and the frequencies of IFN -y producing T cells after vaccine 

administration. There were significant correlations between specific 

genera of bacteria and CD8+ and/or CD4+ T cells in multiple tissues. 

Composition of gut bacteria changed after rotavirus challenge. 

Correlation of certain bacteria with T cell responses, along with 

alterations in microbiome composition after rotavirus challenge 

warrant further investigation into the role gut bacteria play in enteric 

viral infection and the response of the host to the pathogen and 

vaccination. 

We used gnotobiotic pigs to evaluate the effect of human gut bacteria 

on clinical signs of norovirus (HuNoV) infection, viral shedding and 

tissue titers, and host transcriptome response to infection. Gnotobiotic 

pigs colonized by gut bacteria from a health infant and challenged with 

human norovirus (HGM+HuNoV) had greater shedding of virus, and 

shed virus longer than pigs only infected with HuNoV. HGM+HuNoV 

pigs had more severe diarrhea and longer duration of diarrhea 

compared to the HuNoV pigs on days 4-10 after infection. Viral titers in 

the duodenum and distal ileum were higher in HGM+HuNoV pigs 

compared to HuNoV pigs. There were genes consistently and highly 

upregulated in HGM+HuNoV pigs compared to HuNoV pigs 3 days after 

HuNoV infection. These genes were in the category "immune system 



process". As a whole, these results demonstrated the influence of 

HGM on HuNoV infection, and alteration in host gene expression in the 

gnotobiotic pig model. 
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