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概要： Smart nanomaterials and devices that respond to external stimuli have
important implications in fields ranging from sensing and robotics to therapeutics.
Surface ligand modification plays a major role in enhancing the responsiveness and
tailoring the physiochemical property of a given material. Various ligands including
poly(N-isopropylacrylamide) and azobenzene moieties have been employed as
mediators for controlling interparticle forces, which are sensitive to temperature and
light, respectively. Toward smart nanomaterials and devices for practical applications,
responsiveness to multiple environmental factors yet with adaptability and
biocompatibility represents an indispensable step.

In this presentation, an efficient strategy of endowing nanomaterials with
adaptable responsiveness and biocompatibility through DNA functionalization and
breathing is presented. As a general phenomenon, double-stranded (ds) DNA-
functionalized nanoparticles can be colloidally stabilized even at high ionic strength
when the terminal DNA bases are unpaired, due to the entropic repulsion produced by
the fraying motion of the outermost free bases. In contrast, the nanoparticles undergo
spontaneous assembly upon the pairing of the terminal DNA bases. Based on this
finding, DNA breathing driven by chemicals and temperature is investigated; smart
nanomaterials and devices responding to chemical, temperature and light have been
developed, enabling applications in recyclable chemical sensor, optical switch and
environment-dictated antibacterial reagent.
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