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Abstract  

The immune system is carefully balanced between activation and suppression, a dynamic that determines 
health and disease outcomes. To gain control over this equilibrium and offer new ways to study it, we are 
developing innovative synthetic cell-based methods to regulate and examine immune responses. Using model 
membrane systems and in vitro reconstitution techniques inspired by bottom-up synthetic biology, we create 
controlled cellular environments that stimulate immune reactions in T cells and cancer cells.  
 
This approach allows us to investigate how biophysical and biochemical signals direct cancer-immune 
interactions, with the goal of enhancing next-generation immunotherapies. In my talk, I will present two 
examples of synthetic cells designed to activate and suppress immune components. The first focuses on the 
bottom-up construction of synthetic lymph nodes, while the second involves the creation of synthetic immune 
cells to explore cancer-immune interactions. 
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