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Summary. The rupture of the eukaryotic plasma membrane mediated by the membrane protein ninjurin-1
is the defining end point of multiple different types of cell death. We aim at deciphering the mechanisms of
ninjurin-1 in assembling membrane rupturing pores by a unique combination of structural biology methods,
nanotechnological approaches, and super-resolution light microscopy.
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Figure 1. Ninjurin-1-mediated plasma membrane rupture as an endpoint
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therapeutic intervention. as damage-associated molecular patterns (DAMPs).

Goal of this thesis. We want to

determine the structure of the ninjurin-1 membrane inserted pore at atomic level and unravel its insertion
mechanism in the cellular context. We aim at the atomic resolution structure of the ninjurin-1 pores by
single-particle cryo-electron microscopy.>® In addition, we will characterize the ninjurin-1 system by NMR
spectroscopy.® In parallel, we will monitor ninjurin-1 oligomeric assembly and pore formation by AFM and
TEM.™ "0 Time-lapse multiparametric AFM will allow us to image the pore formation process at a resolution
of =1-2 nm and to simultaneously map how ninjurin-1 insertion and assembly alters the mechanical
properties of the target membrane. Along a third line of research, we will also study the pore assembly in
living cells by MinFlux microscopy, which allows an isotropic resolution of 1-5 nm of fluorophores in 3D."":1?

Collaboration between the labs. This thesis follows a long standing and highly fruitful collaboration
between the Hiller and Muller labs, combining their complementary expertise in biophysics and structural
biology.”1%13 With the relocation of the D-BSSE to the Schellenmatteli campus in mid 2022, the two labs
will be next neighbors. The student will be embedded in both groups and have full infrastructure access at
both departments.
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