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Statistical modeling of the spatiotemporal dynamics of cancer cell populations

Biological organisms and tissues are constantly regenerated and evolving through complex
spatiotemporal dynamics of interacting cells. Part of this complexity relies on the highly-
heterogeneous nature of cell states and phenotypes, which is even more true in cancerous tumors.
Understanding cancer cell heterogeneity requires to characterize how nonlinear, coupling and
stochastic processes jointly contribute to complex population dynamics [1].

To address this issue, spatiotemporal data about stem- and differentiated-like phenotypes in cultured
breast cancer cells will be analyzed using statistical inference methods [2] to build qualitative yet
informative models of cancer cell fate decision. Besides methodological issues, a wider goal of this
project is to challenge the cancer stem cell hypothesis [3] according to which a small reservoir of cells
within the tumor are resistant to many standard therapies.

The candidate should have a solid background in physical or computational sciences, and some interest

in biological/clinical issues.
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From spatiotemporal data (a) to inference of stochastic nonlinear model (b) of cancer cell fate dynamics
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