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Regulation of DksA in E. coli
Bacteria rely on numerous global gene regulators to rapidly control the activity of many of its genes in their attempt to protect themselves or benefit from a sudden change in their immediate environment. DksA, a fairly recently discovered bacterial gene regulator, plays an essential role in the regulation of the transcription of ribosomal RNA (necessary for the synthesis of proteins in the cell) and of numerous other genes involved in a variety of important cellular processes. DksA differs from most bacterial gene regulators in that it functions by binding directly to the RNA polymerase enzyme (the enzyme responsible for carrying out transcription) rather than to DNA.  Little is known about how DksA itself is regulated. Therefore, this project focuses on attaining a detailed understanding of how Escherichia coli cells control the production of DksA in response to different growth conditions.  Preliminary work indicated that the dksA gene is regulated at the level of transcription (i.e RNA synthesis). The regulation involves two transcription initiation sites (i.e. promoters), and several other transcription factors (including DksA itself).  The dksA gene expression was also found to be controlled at the level of translation (i.e. protein synthesis), and this control required a specific portion of the dksA mRNA referred to as the 5’-untranslated region (5’-UTR). One aim of this project is to investigate how dksA is transcriptionally controlled under various different growth conditions. The dksA promoters, including a newly discovered promoter, which is most active under conditions of starvation, will be more precisely defined.  The dksA regulatory effects by several suspected transcription factors will be investigated in detail.  The relative transcription activity from all dksA promoters will be simultaneously measured while in their native chromosomal contexts during different growth conditions and in different bacterial strains lacking any of suspected transcriptional regulators.  Another aim is to investigate how dksA gene expression is controlled at a post-transcriptional step (i.e. after the dksA mRNA has been made). The project will examine the hypothesis that changes in the rate of breakdown of dksA mRNA during different phases of cell growth contribute to the regulation of dksA expression. The relative DksA protein levels in various E. coli strains and several other bacterial species will be measured during different growth conditions.  The effects of suspected dksA transcription regulators on the cellular levels of DksA protein will also be examined. The PI will probe the RNA structure in the 5’-UTR of the dksA mRNA and carefully examine its role in translation control.  The project will also aim to detect, capture, and identify potential cellular factors that may associate with the 5’-UTR to affect translation control of DksA. Together, these experiments will provide a broad and extensive understanding of the cellular processes used to regulate this important global gene regulator in response to different bacterial growth conditions. 
