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Abstract: 

Recent experiments have enabled monitoring gene expression in living cells at the level of single proteins. Data from such experiments demonstrates that protein production is "bursty" and the statistics of such bursts can be used to infer steady-state protein distributions across a cell population. An important question that arises is: how is bursty protein synthesis modified by cellular regulatory mechanisms? In particular, recent research has increasingly highlighted the importance of post-transcriptional regulatory mechanisms (by small RNAs and proteins) in bacteria. Two prominent examples are the quorum-sensing and CsrA regulatory networks, which control important bacterial processes. The talk will give an overview of regulation by these networks highlighting computational approaches leading to the discovery of novel pathway elements. These discoveries, in turn, underscore the need for modeling the role of post-transcriptional regulation in this pathway. For stochastic models of the corresponding kinetic schemes, analytical results and numerical simulations will be presented. These results provide insight into regulation by the pathways and serve as inputs for predicting novel target genes regulated by the pathways.
