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Research Interests - in brief

My research group is focused on studying the molecular mechanisms underlying host-pathogen
interactions, with special emphasis on how enteric bacterial pathogens elicit epithelial host cell
infection. Our research focuses on the enteric human bacterial pathogen, enteropathogenic E. coli
(EPEC), which infects the enterocytes of the human small intestine and causes acute diarrhea in
infants and children in developing countries. Upon attachment to the apical surface of the epithelial
cells, EPEC injects a series of proteins effectors from its own cytoplasm into the host cells. These
proteins hijack diverse host cell organelles and signaling processes. Our global aim is to decipher the
detailed mechanisms by which these protein effectors, and other pathogenic E. coli factors work at
the molecular level. To this end we employ advanced imaging, molecular biological, biochemical,
biophysical and cell biological methodologies to study the host-pathogen interactions. In terms of
global public health, E. coli pathogenic strains are the leading cause of severe diarrhea,
gastroenteritis, and even kidney failure in humans worldwide. Hence, identification of specific E. coli
infectious agents that abrogate the normal activities of their host cells in the human body is expected
to pave the way for novel therapeutic and diagnostic strategies to combat devastating human
ilinesses contributed by E. coli infections. Such developments are highly important in a world that
rapidly moves to a post-antibiotic era, whereby bacteria that cause common human infections (e.g.
urinary tract infections, pneumonia, intestinal and bloodstream infections) become resistant to
antibiotic treatments. Moreover, bacterial infections have been associated with inflammatory bowel
diseases (IBDs), such as the Crohn's disease. Hence, our studies on E. coli infections may lead to
better understanding of IBDs, as well as define a potentially broadly applicable context for designing
novel interventions to block these devastating human diseases.
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