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Abstract (not more than 300 words)

[bookmark: _GoBack]SwitchSENSE is the only biosensor that can measure - complementary to molecular interaction analysis - the hydrodynamic friction and, thus, the shape of protein complexes based on the switching speed changes of the protein-loaded levers. This unique measurement mode allows a comprehensive biophysical characterization of the test system in terms of protein size, stability, structure, and conformational change. 
More recently, we have utilized DNA origami structures to analyze the structure and the size of many different proteins. Origami levers are up to six times longer and wider than our standard 48mer double-stranded DNA nanolevers. This bigger, more rigid lever constitutes a more robust sizing tool that is almost independent from any buffer salt concentrations and that can measure big protein complexes even in the megadalton range.
Here, we show that origami levers can be easily functionalized and actuated accurately on the switchSENSE biosensor surface at minimal sample consumption. Using the same assay set-up, we could determine the size of small proteins starting in the single digit kDa range, such as ubiquitin, up to ribosome megadalton complexes. Moreover, the monomeric, dimeric or tetrameric oligomerization state of ubiquitin could be distinguished in a straightforward way.
The utilization of origami levers is a very versatile and robust tool for structural investigations of protein complexes of any size and complexity.
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