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 Abstract:
Antigen recognition by the T cell receptor (TCR) is a hallmark of the adaptive immune 

system. When the TCR engages a peptide antigen, signals are transmitted via the associated 
CD3 complex on which T cell fate decisions are based. How the extracellular antigen 
recognition event leads to intracellular phosphorylation remains unclear. We address this is 
problem with single-molecule localization microscopy. For example, distinguishing between 
triggered and non-triggered TCR-CD3 complexes in the same cell, we could propose a model 
in which antigen recognition is first translated into receptor clustering and then the density 
of receptor nanoclusters is translated into signaling.  This model may explain how T cells can 
respond to both the affinity and dose of antigens. We also developed novel FRET sensors to 
monitor the rate of receptor clustering and membrane charges. 
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