Focus of the PhD-project (Prof. Dr. Markus Hoth/Dr. Eva Schwarz)
Local calcium signalling at the immunological synapse

T-lymphocytes are activated by antigen presenting cells (APC) or target cells. Upon
contact with matching APC or target cells, an immunological synapse (1S) is formed
between the cells. T-killer cells (= mature CD8" T-lymphocytes) form two different
types of IS with their target cells: a stimulating IS, which activates maturation and
proliferation of T-cells, and a killing 1S, which induces target cell death via exocytosis
of perforin and granzymes at the IS. While it is well-established that a rise in the
cytosolic calcium concentration is necessary for signalling processes at both
synapses, nothing is known about the role of local calcium signalling at the synapses.
In the future we have the following goals:

1. Analyze the spatio-temporal characteristics of localized calcium signals at the
stimulating and killing synapse in CD8" T-lymphocytes.

2. Analyze the (different?) functional implications of localized calcium signals for
signal transduction at the stimulating and killing synapse.

3. Analyze the calcium dependence of perforin and granzyme release at the killing
synapse and the calcium dependence of target cell killing.

4. Identify the SNARE proteins responsible for granule fusion at the killing synapse.

Methods:

To achieve our goals we will combine sophisticated imaging technology (confocal
microscopy, deconvolution microscopy, total internal reflection microscopy) and patch
clamp techniques with molecular, biochemical, siRNA and knock-down techniques.
All experiments will be carried out with primary human or mouse T-cells.
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