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Preparation of nanoparticles that exhibit all-or-nothing interactions with cells
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The purpose of the present study is to develop a method for the preparation of
patchy nanoparticles, where ligand molecules are immobilized on the particle surface in a patchy fashion.
We hypothesized that cells that abundantly express corresponding membrane receptors can be labeled with
the patchy nanoparticles by precisely tuning the patchiness and molecular crowding of the immobilized
ligands. As a proof-of-concept eXﬁeriment, we functionalized gold nanoparticles with epidermal growth
factor and photocleavable poly(ethylene glycol) (PEG). This particle exhibited photoirradiation-
dependent increase in the interaction with the EGF receptor molecules. To further look into the
interactions of EGF-immobilized gold nanoparticles with the cells, we isolated detergent-resistant
membrane fraction on sucrose density gradients. We found the EGF receptors activated by the
EGF-immobilized patchy particles exhibited distinct membrane trafficking from those of soluble EGF.
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