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DNA nanotechnology harnesses the molecular
recognition and self-assembly properties of nucleic acids
to construct nanoscale structures and devices with high
precision. This field has evolved beyond structural design
to enable functional applications in biophysics,
nanomedicine, and molecular engineering. In single
molecule studies, DNA-based constructs serve as
customizable scaffolds for organizing biomolecules,
facilitating real-time observation of dynamic interactions
at the nanoscale with unprecedented resolution.
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Techniques such as DNA origami provide platforms for spatially resolving molecular
mechanisms and force measurements using tools like optical tweezers and fluorescence
resonance energy transfer (FRET). Concurrently, DNA nanodevices—including switches,
motors, and sensors—demonstrate programmable behavior, offering promising avenues for
targeted drug delivery, biosensing, and synthetic biology. The combination of DNA
nanotechnology and nanomaterials science has huge potential in enabling unprecedented
effects at the nanoscale, in particular in single molecule analysis and nanodevice fabrication.
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