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Abstract:

The plasma membrane of biological cells has been hypothesized to contain nanoscopic lipid platforms, which are
discussed in the context of “lipid rafts" or "membrane rafts”. Based on biochemical and cell biological studies,
rafts are believed to play a crucial role in many signaling processes. However, there is currently not much
information on their size, shape, stability, surface density, composition and heterogeneity. We present here a
method which allows for the first time the direct imaging of nanoscopic stable platforms with raft-like properties
diffusing in the live cell plasma membrane. After showing the basic concepts of this technique by applying it fo a
cellular model system, I will present resent data obtained on T lymphocytes - an essential player of the adaptive
immune responses during recognition of foreign antigens. We focused on the nanoscale association state of the
mobile fraction of the T-cell antigen receptor (TCR) which binds to antigenic peptide-major histocompatibility
complex (pMHC) molecules on antigen presenting cells. To get a more global picture of TCR distribution on the
plasma membrane we applied high speed photo-activation localization microscopy (hsPALM) to resolve structures
below the diffraction limit of the optical system. To access information on TCR movement we performed single
molecule tracking experiments.
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