Biomimetic remodeling of lipid membranes by DNA origami
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Curvatures of biological membranes vary tremendously. Key regulators for the remodeling of lipid membranes are protein coats, whose functionality is often encoded by their particular spatial structures. To elucidate whether 3D structure can be uncoupled from other functional features of complex scaffolding proteins, we have engineered minimal membrane-binding and curvature-inducing nanostructures made of DNA origami, following the presumable design features of membrane remodeling scaffolding proteins and filaments, and characterized their ability for membrane binding and transformation.
In this seminar, I will briefly go through our recent achievements in the development of curved BAR protein-mimicking DNA origami [1], as well filament-forming cytoskeleton-like origami structures [2], and show that DNA origami scaffoldings can indeed reproduce the activity of membrane remodeling proteins, depending on curvature, oligomerization state, membrane affinity and surface density. In the end, our work help us to decipher common physical-chemical principles underlying membrane shaping, opening up exciting new perspectives for the use of DNA origami in bottom-up approaches towards membrane-active nanodevices and minimal biomimetic cellular machineries.
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Fig. 1 – BAR-mimicking DNA origami triggering deformations on giant unilamellar vesicles.
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