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	Field of study: Biosynthesis and Secretion of Bacterial Siderophores
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	body text 1: Protein-protein interactions are necessary for most cellular processes. Finding ways to 'disarm' the virulence of pathogenic bacteria by disrupting protein-protein interactions in vivo may eventually lead to a powerful new class of antibiotics. Ferric iron (Fe3+) is an essential nutrient for most bacteria, but this element is very scarce in the extracellular environment. To obtain scarce yet essential iron, bacteria employ molecules called siderophores that chelate Fe3+ with high affinity. Bacteria synthesize siderophores in the cytoplasm and secrete them to scavenge iron from their environment. We still know very little about how proteins involved in bacterial siderophore biosynthesis and secretion co-ordinate their functions through protein-protein interactions. We are currently using E. coli K12 as a model organism in order to investigate how proteins involved in the biosynthesis and secretion of the E. coli siderophore enterobactin form specific complexes to enhance biosynthesis of this siderophore and its subsequent transport through the Gram-negative cell envelope. This will help us better understand how pathogenic bacteria use siderophores as virulence factors to cause diseases in host organisms. 
	body text 2: We use analytical fluorescence spectroscopy, analytical ultracentrifugation (AUC), isothermal titration calorimetry (ITC), and circular dichroism (CD) to perform biophysical characterizations of interactions between recombinant proteins from the enterobactin biosynthetic pathway. 
We are also studying the enterobactin membrane transporter EntS, to better understand its structure and function in relation to the enterobactin biosynthetic machinery. Novel protein-protein complexes that we identify will be crystallized when possible. We can then employ X-ray crystallography to characterize their interaction interfaces at the atomic level. Such information will aid in the development of compounds (small molecules, peptide aptamers) that could specifically disrupt protein-protein interaction interfaces.


