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Cell Membrane Sheet Array for Quantitative Single-cell Analysis of the Cytoplasmic Face of
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The molecular network on the cytoplasmic face of the plasma membrane is an important
research target involved in a wide range of biological phenomena and diseases. However,
different from molecules on the cell surface, it is difficult to visualize and control their functions
by treating with antibodies or inhibitors. Therefore, to expose the cytoplasmic face of the cell
basal membrane, methods that disrupt the roof membrane of the cells has been developed by
using sonication or other means”. We also developed a method that uses microfluidic shear
stress to instantly break cells into a sheet-like cell basal membrane, followed with analysis of
the exposed cytoplasmic surface (Figure) 2. In this study, we developed a cell membrane sheet
array by applying microfluidic flow to a single-cell array on the photoactivated PEG-lipid
surface. Mouse leukocyte BaF3 cells were arrayed by irradiating an array pattern of circular
light (14 pm in diameter), followed with flashing a physiological buffer. As a result, an array
of uniform circular cell membrane sheets was prepared with high conversion efficiency (74%).
It is expected that the post-translational modifications on the intracellular domain of membrane
proteins can be quantitatively analyzed at a single-cell level on this array.
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