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Integrating Spatial Dynamics and

Intracellular Regulation with

Agent-Based and Boolean Network

Approaches

Abstract

Multiscale models provide a powerful means of studying complex
biological processes across multiple spatial and temporal scales.
They capture both intracellular events—such as signaling—and
extracellular interactions, where cells communicate and
coordinate. By revealing how genetic or environmental
deregulation affects disease progression, these models can suggest
strategies to restore healthy phenotypes.

In this talk, I will present a series of models developed using the
PhysiBoSS framework, an extension of PhysiCell that integrates
continuous-time Boolean models in an agent-based approach.
These models address various aspects of cancer biology, including
cell cycle regulation, invasion through the extracellular matrix, and
T cell differentiation in response to dendritic cell contact. In
particular, this invasion model reproduces findings from three
distinct in vitro experiments, providing insights into epithelial-to-
mesenchymal transition (EMT) and diverse invasion patterns.
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