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Improvement of in situ surface modification techniques for manipulating neuronal
networks

YAMAMOTO, Hideaki
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Titanium dioxide (Ti02) photocatalysis can be applied to pattern proteins and
cells under aqueous solution. Here, we extended the application of this technique to pattern primary
neurons. We employed ribosomal protein L2 (RPLZg to stably bind laminin to Ti0O2. We found that a protein
complex consisting of laminin/anti-laminin antibody/protein A-RPL2 is spontaneously formed by simply
mixing the precursor proteins in solution phase, and that the surface coated with the protein complex
supports stable growth of rat hippocampal neurons. Finally, we showed that the cells can be selectively
grown on the protein complex patterned with the TiO2-assisted method. The protocol established here is a
unique combination of a top-down micropatterning of the surface using TiO2 photocatalysis and a bottom-up
self-assembly of biomolecules, which can be further applied to pattern a wide range of proteins and
cells. (Sekine, Yamamoto et al., e-J Surf Sci Nanotechnol 2015)
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