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Abstract  

 Antibiotic treatment abolishes resistance to invading microbes conferred by the natural 

murine microflora, creating an opportunity for Salmonella Typhimurium to colonise the gut. 

Pathological changes occurring in intestinal tissue during infection in mice mirror aspects of 

the inflammatory effects of S. Typhimurium upon the human intestinal mucosa. The 

streptomycin mouse model has emerged as a valuable tool to investigate both the host 

response to Salmonella in an intestinal setting, and bacterial virulence factors important for 

intestinal colonisation. 

 The Wellcome Trust Sanger Institute has established a phenotypic screening platform 

using novel mutant mice that incorporates a pathogen challenge component. This screen 

includes a systemic but not an oral Salmonella challenge. In this thesis I explore the potential 

of the murine Salmonella oral streptomycin treatment model as a secondary phenotyping 

component of such a screen. Using a combination of functional genomic approaches including 

RNAseq and proteomics I catalogue molecular changes which occur in caecal tissue during 

S. Typhimurium infection. Pathway analysis was used to aid interpretation of these large 

datasets and gain mechanistic insight into aspects of the host response. I found upregulated 

genes overrepresented in numerous immune-related pathways whereas downregulated genes 

were overrepresented in metabolic pathways; indicting infection leads to extensive disruption 

of local host metabolism. 

 Significantly overrepresented during infection at both the level of RNA and protein, 

the complement pathway was selected for further investigation in light of limited 

understanding of its role in mucosal infection. By Western blotting I demonstrated proteolytic 

activation of the complement protein C3 in intestinal tissue and using immunofluorescence 

staining showed patterns of C3 localisation in the mucosa. Using mutant mice, I identified 

genes with potential involvement in susceptibility to oral infection with S. Typhimurium and 

applied functional genomic approaches to describe the roles of these genes. In summary, this 

work explores the combination of high throughput approaches for identification of key 

signatures of infection with hypothesis-driven experiments in a model of Salmonella 

gastroenteritis, aiming to advance our understanding of host factors involved in the immune 

response to gastrointestinal infection. 
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