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The curvature of lipid membranes plays a key role in many relevant biological
processes such as membrane trafficking, vesicular budding or host-virus
interactions.!? In-vitro studies on biomimetic models in the nanoscale are
challenging, due to the resolution and high cost of the available techniques.

In this work, we have developed a simple and low-cost platform for curvature
sensitive protein screening, prepared through scanning probe lithography (SPL)
methods, where lipid bilayer patches of different compositions can be multiplexed
onto substrate areas with tailored local curvature® (Figure 1). The desired curvature
is imposed by anchoring nanoparticles of the desired size to the substrate prior to
lithography. We have optimized the nanolithography process (Figure 2) and
demonstrated, as a proof of principle, that a biosensor for positive membrane
deformations derived from the BAR domain* of Nadrin2 binds selectively to lipid
patches patterned on substrates areas coated with 100 nm nanoparticles. The
platform opens up a path to screening applications for protein / curved membrane
interaction studies by providing a flexible and easy to prepare substrate with
control over lipid composition and membrane curvature.
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Figure 1: Schematic representation of a platform for the multiplexing of lipid
patches via Dip-Pen Nanolithography onto locally curved surfaces.
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Figure 2: Different perspectives of the nanofabrication process.(a) AFM image
of spotted nanoparticles on a gold coated surface. (b) Squared shaped lipid
patch patterned on a surface fully coated with nanoparticles and corresponding
profile. Scale bar equals 5 um. (c) Fluorescence microscopy image of different
phospholipid mixtures patterned in close proximity to each other. Scale bar



equals 50 pm.



