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The use of standard cell culture assays has been 
phenomenally useful in helping us understand 
cell-to-cell signaling in the immune system. 
However, these models contain hidden 
assumptions that may or may not be valid when 
extrapolating to real tissue. We show that within 
a 3D environment, cytokine signaling is often 
localized to small active niches. This source of 
cell-to-cell variability, and its consequences for 
the immune response, is largely ignored. We will 
discuss how this new realization: 1. Changed our 
understanding of the role of Interleukin-2 in the 
immune system; and 2. Clarified our thinking on 
the action of infiltrating lymphocytes in solid 
tumors.
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