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The immune system performs a fundamental task: distinguishing between self
and non-self. In an ideal scenario, formalizing this process would enable us to derive
'design principles', make accurate predictions, and create experimental interventions.
In this talk, I will illustrate how, starting from basic theoretical concepts, we can
develop a framework called 'adaptive kinetic proofreading' (AKPR), capturing key
aspects of T cell recognition and ligand antagonism.

I will then discuss how we employed a specially designed robotic platform
combined with machine learning to test the core principles of adaptive kinetic
proofreading in the context of collective immune responses. In a clinical context,
this approach enabled us to develop a novel strategy for cancer immunotherapy
based on ligand antagonism, which I will describe. Our research demonstrates how
integrating theoretical models with robotic quantitative biology can significantly
enhance our understanding of cell dynamics and directly impact therapeutic
development.
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