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Abstract
The tumor-microenvironment is composed of an intricate 

mixture of tumor and host-derived cells that engage in a 
continuous interplay. T cells are particularly important in this 
context as they may recognize tumor-associated antigens and 
induce tumor regression. However, the precise identity of cells 
targeted by tumor-infiltrating T lymphocytes (TIL) as well as the 
kinetics and anatomy of TIL-target cell interactions within 
tumors are incompletely understood. Furthermore, the 
spatiotemporal conditions of TIL locomotion through the 
tumor stroma, as a prerequisite for establishing contact with 
target cells, have not been analyzed. These shortcomings limit 
the rational design of immunotherapeutic strategies that aim to 
overcome tumor immune evasion. We have used two photon 
microscopy to determine, in a dynamic manner, the 
requirements leading to tumor regression by TIL. Key 
observations were that TIL migrated randomly throughout the 
tumor microenvironment, and that, in the absence of cognate 
antigen, TIL were incapable of sustaining active migration. 
Furthermore, TIL in regressing tumors formed long-lasting 
(>30 min), cognate antigen-dependent contacts with tumor 
cells. Finally, TIL physically interacted with macrophages 
suggesting tumor antigen cross presentation by these cells. Our 
results demonstrate that recognition of cognate antigen within 
tumors is a critical determinant of optimal TIL migration and 
target cell interactions, and argue against TIL guidance by long-
range chemokine gradients.
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