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Mechanistic modeling to predict the dynamics of cancer signaling pathways
Systems biology approaches, including computational models, provide a framework to test biological hypotheses
and optimize effective therapeutic strategies to treat human diseases. My research group has been developing mechanistic
computational models of signaling networks in cancer using quantitative experimental measurements. We focus on three
applications: 1) Tumor angiogenesis: a computational model to predict the effects of crosstalk amongst key proteins involved
in regulating angiogenesis, the formation of new blood vessels; 2) Cancer immunotherapy: a predictive model to
quantitatively describe the biochemical reactions that regulate chimeric antigen receptor (CAR) mediated T cell activation
required for therapeutic strategies; and 3) Cancer metabolism: a dynamic model of central metabolic pathways in pancreatic
cancer cells. I will present our latest work in these areas. The goal of our modeling work is to gain insight into the dynamics
and regulation of the biochemical pathways and enable the development of novel cancer therapeutics. Additionally, the
models provide a framework to study cancer therapies in a range of tumor microenvironmental conditions.
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