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Novel approachestowards personalized cancer therapy
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Abstract

Current cancer treatment that includes chemotherapylys25% effective. The p53 tumor suppressor is central in
cancer development and response to therapy, but has not beentheagsed for therapeutic applications due to the
complexity of its action reflected in 64,000 papers desugibis function. Here we integrate this vast amount of
information by constructing a large-scale logical modethef p53 interactome from database and current literature.
The model includes 205 nodes representing genes or protéi#s,d@mage input and apoptosis output, and 677
logical interactions. Predictions from model analysis inelgdn silico knock-outs and steady state analysis were
validated through text mining anid vitro based experiments. Novel findings included upregulatib individual
pathways in p53 negative cells and numerous other changathiways resulting frorm silico mimicking mutations.
The comparison of model simulations with genome wideeexgentally obtained data from bone and colon cancer cell
lines demonstrated a significant rate of successful gieds ranging between 52 % and 71 % depending on the cancer
type. Growth factors and receptors were identified et®fa contributing selectively to the control of osteosarcanth
colon cancer cell growth. In summary, we show that dynamodels provide predictive power and better
understanding of p53 actions. This approach will mp&ssible individual patients' treatment, will define a sub
population of “high” responders for design of clinical trigdad identify shifts in signaling pathways that give tse
resistance to therapy.
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