
Dynamic protein structure: from protein disorder to membrane pores 

Our work focuses on aspects of dynamic and heterogeneous protein conformations and assemblies, 
using an integrated structural approach based on "native" mass spectrometry, ion mobility, H/D 
exchange and surface mapping techniques (e.g. Fast Photochemical Oxidation of Proteins) in 
combination with electron microscopy, SAXS and other biophysical methods. We will briefly introduce 
the different mass spectrometry-based Structural Proteomics approaches, and highlight the type of 
data which they can generate, and how they can be integrated with other structural information and 
with computational models. 

Specifically, we are going to show recent results on the detection and characterization of 
conformational dynamics and intrinsic disorder in proteins, including alpha-synuclein. A range of 
folding states, from disordered to compact, are characterized and interpreted using conformational 
footprinting and molecular dynamics approaches. These data link the conformational state of the 
protein with their association into larger oligomers, which are believed to be able to form membrane 
pores. We use detergent micelles, lipid bilayers (bicelles) and nanodiscs for both native MS and 
covalent labelling of exposed parts of the protein, and apply these techniques to various different ion 
channels including the mechanosensitive channel of large conductance (MscL). Using covalently 
attached, charged ligands inside the MscL channel, we can mimic the effect of mechanical pressure on 
the surrounding membrane and characterize various opening states using ion mobility-MS, electron 
microscopy, EPR spectroscopy and other biochemical and computational methods, in the absence of 
lipids. 
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His research focuses on the structural analysis of noncovalently bound, supramolecular systems and 
functional assemblies of biomolecules. The group is developing new methods and instrumentation for 
the analysis of multi-component, heterogeneous and dynamic assemblies based on mass spectrometry, 
ion mobility and associated techniques. The group applies these tools in a highly interdisciplinary 
context to research questions from chemistry, biology and medicine. 

 


