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ABSTRACTS 

 
PROJECT OBJECTIVE:  
The goal of this project is to compare the initial inflammatory reactions of gut epithelial cells to two Vibrio 
bacterial species that cause very different types of diarrheal disease.  Data generated from this project 
will provide insight into the global mechanisms of the host response to these significant human pathogens 
and will be the basis upon which future more specific investigations will be designed.  
 
TECHNICAL ABSTRACT:  
 Diarrheal diseases caused by bacteria, viruses, and parasites rank fourth in fatality rate among all other 
diseases around the globe, causing at least 3 million deaths a year. Vibrio cholerae and V. 
parahaemolyticus are two major pathogens that elicit diarrheal related diseases through very different 
mechanisms. The goal of this investigation is to compare and expand our knowledge of the innate 
immune response to these Vibrio pathogens.  As such, human intestinal epithelial cell lines (Caco-2 and 
T84), will be challenged for 2 hours with the two Vibrio species, and mRNA expression of different genes 
involved in inflammation will be quantified using a pathway focused reverse transcription quantitative (real 
time) PCR array.   Appropriate controls for the quantitative PCR for genomic DNA contamination and 
analyses of housekeeping genes are included in these arrays.  Two different pathway focused arrays will 
be used for these experiments, one for mostly externally produced factors such as cytokines, chemokines 
and surface receptors, and one for the relatively newly described internal inflammasome complexes.  
Inflammasomes are cytosolic pattern recognition receptors that detect and respond to the presence of 
pathogen virulence factors by initiating a signal transduction cascade that results in (among other things) 
the activation of IL-1 secretion.  IL-1 is an important pro-inflammatory cytokine made early during 
infections that may have a role in both tissue destruction and pathogen clearance.  As such 
inflammasomes may be crucial for these early stage responses.  Because it is important to look both at 
gene regulation and functional protein produced, any interesting genes regulated at the mRNA level will 
be confirmed at the protein level, in part by quantitative cytokine arrays.  Because V. parahaemolyticus 
causes more inflammatory diarrheal disease and V. cholerae was once thought to cause classically non-
inflammatory diarrhea, we are particularly interested in differences in gene expression between the two, 
as well as genes not previously described as regulated by either bacteria.  We will use these array data to 
guide further investigations confirming our initial observations and probing the functional significance of 
these host inflammatory pathways in response to both species.  
 
NON-TECHNICAL ABSTRACT:  
 
Diarrheal diseases caused by bacteria, viruses, and parasites rank fourth in fatality rate among all other 
diseases around the globe, causing at least 3 million deaths a year.  Two species of bacteria from the 
same genus, Vibrio cholerae and Vibrio parahaemolyticus are culprits in causing bacterial diarrheal 
disease; albeit by quite different mechanisms. Of the two, Vibrio cholerae is the best known, as the 
causative agent of cholera, a water-borne disease that still causes significant illness and death worldwide. 
Illnesses due to V. parahaemolyticus typically result from the consumption of contaminated, raw, or 
under-cooked shellfish and are less wide spread, though increasing in prevalence in the past decade.  
The experiments in this proposal aim to compare the early immune response of human gut epithelial cells 
to both pathogens by quantifying the amount of hundreds of different genes that are potentially regulated 
by each bacteria.  The gene expression patterns will be compared to determine what might be unique at 
the molecular level between the two organisms.  These data will help shed light on how both bacteria 
cause the same type of disease, but with entirely different mechanisms.  Ultimately, understanding the 
early immune response to bacteria such as these will be important for understanding how we can treat or 
prevent infections with these and similar organisms by rationally engineering vaccines or drugs.




