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Abstract 
 
In the last 20 years embryonic stem (ES) cells have emerged as a new hope for future 

therapeutic solutions for chronic human diseases such as Alzheimer’s, Parkinson’s, 

cancer and cardiovascular disease. They may also pave the way for pharmaceutical drug 

discovery, minimizing the reliance on animal models. In this study the potential of 

murine embryonic stem cell technology to probe host-pathogen interactions and 

infectious diseases is investigated, focusing on the pathogens Shigella and Salmonella 

that are able to establish complicated lifestyles within mammalian cells. Murine ES 

cells were infected independently with Shigella flexneri and Salmonella Typhimurium 

and characterized by flow cytometry, microbiology and microscopic observations. It 

was observed that these pathogens could enter and survive within ES cells in a manner 

that resembled their interactions with terminally differentiated cells growing in culture. 

Consequently there is evidence that substantiates the proposal that mouse ES cells could 

be comparably infected by these bacteria since they also occupied similar intracellular 

niches. Once the infection protocol was established, the mRNA expression profile of ES 

cells during infection was investigated, using Affymetrix mouse arrays. The data 

produced was analyzed by three separate programmes: Bioconductor, GeneSpring and 

ASCA and they identified a weak immune response. This highlighted the fact that ES 

cells maintain strict controls on gene expression and that bacterial infection does not 

induce a characteristic immune response as in specialized cells. Consequently, the 

potential of ES cells to be differentiated into specific antigen presenting cells like 

dendritic cell was explored. After differentiation of the ES cells into dendritic cells and 

their characterization by flow cytometry, the resulting cells were infected with S. 

Typhimurium and purified by FACs sorting in order to perform mRNA expression 

profiling utilizing Illumina arrays. The expression pattern of surface antigenic markers 

and the ability of these cells to present antigen and secrete cytokines was also analyzed. 

The microarray data analysis, cell marker studies and cytokine production profiles 

emphasized a clear immunological response to bacterial infection in the murine ES 

derived dendritic cells (esDC). This is the first study of this type performed and further 

analysis may help to understand both the cell differentiation process and ES cell 

behavior during infection. In addition, this study revealed the flexibility and the 

applicability of ES cells as a new in vitro model for infectiouse disease research.     
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