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Molecular mechanisms of lytic granule release at the immunological 
synapse 
 
Upon activation, CD8-positive T-lymphocytes form a spezialized contact site with antigen-
presenting cells, the immunological synapse (IS). At the IS the T-lymphocytes release 
perforin and different granzyme isoforms through fusion of lytic granules with the plasma 
membrane. Subsequently the antigen-presenting cell is being killed through lysis mediated 
by perforin and granzymes. A number of mostly lethal diseases (e.g. familial 
hemophagocytic lymphohistiocytosis) are caused by mutations in involved proteins and 
underscore the importance of the process. 
 
In a close collaboration with the group of Markus Hoth (Biophysics) we are investigating 
the molecular machinery that drives this process and eventually enables the fusion of lytic 
granules. We label lytic granules with fluorescent marker proteins and follow their transport 
towards the IS in real-time with the high resolution-methods described below. At the IS we 
employ TIRF microscopy in combination with molecular manipulations to quantify 
membrane-bound processes such as granule docking and priming in wild-type and mutant 
T-lymphocytes. We are focussing our attention on SNARE (“soluble N-ethylmaleimide-
sensitive factor attachment protein receptor”) proteins that are well-established mediators 
of Ca2+-dependent vesicle fusion in neurons and neuroendocrine cells. For the processes 
preceding the fusion event we concentrate on proteins which might interact with SNARE 
proteins and modulate their assembly. For these purposes we have a number of 
transgenic animals carrying deletions of specific genes at our disposal. 
 
Methods: 
Total internal reflection fluorescence microscopy; confocal microscopy; Ca2+ imaging; 
Generation and breeding of knockout- and knockin-mice; Isolation, transfection and culture 
of human and mouse T cells; Molecular biology and many more. 
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