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Cell fate is decided by the CD95 oligomerization state. Cluster of Differentiation 95
(CD95) is a membrane receptor protein that signals for controlled cell death (apoptosis)
after ligand-induced activation. Some types of cancer show a deregulation of this CD95
apoptosis mechanism leading to proliferation rather than cell death1. As the molecular
conditions leading to either proliferation or apoptosis are fundamentally not understood,
we investigate the structural preconditions on the membrane as decisive mechanism to
trigger a particular cell fate decision. However, measuring the oligomerization state of
proteins on a cell membrane remains challenging. Here, we present two strategies to
uncover  the  receptor  activity  states:  on  the  one  hand,  we  use  DNA origami  sheets
exhibiting nanoscale tunable CD95 ligand arrangements.  By mimicking characteristic
receptor  geometries,  the  sheets  act  as  signaling  platforms  and  enable  to  derive
molecular  benchmarks  in  apoptosis  signal  initiation2.  On  the  other  hand,  we  use
calibrated  time-resolved  FRET  experiments  to  quantitatively  measure  the
supramolecular multimeric state of the CD95 receptor on live membranes directly. We
further develop novel confocal methodologies in EGFP-bleaching experiments supported
by super-resolved STED images to obtain an unambiguous interpretation of the CD95
oligomerization state.
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