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Model biological membrane having a nanometric gap structure
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We developed a model biological membrane havin% a nanometric gap structure
(nanogap-junction) as a platform for the single molecule observation of membrane proteins. The model
biological membrane was composed of polymeric and fluid lipid bilayers. The polymeric lipid bilayer
was attached with a silicone elastomer (PDMS) sheet using polymer-brush-coated silica nanoparticles
as the adhesion layer, creating a nanometric gap junction between the fluid bilayer and PDMS.
Silica nanoparticles proved to be an excellent material for the adhesion layer due to the
mono-disperse size and mechanical stability. Thickness of the nanogap-junction was controlled by the
size of silica nanoparticles. Nanogap-junction enabled to observe reconstituted membrane proteins
with a heightened signal-to-noise (S/N) ratio. The nanogap-junction provides new opportunities for
the single molecule biophysics of membrane proteins.
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