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An Autonomous DNA Nanomotor Powered by a DNA Enzyme
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In summary, we have constructed an autonomous DNA nanomotor by integrating a catalytic DNA
domain into a self-assembled DNA nanostructure. This work exemplifies the successful
combination of structural DNA nanotechnology and catalytic DNA, which we believe could open
exciting avenues to dynamic nanomaterials,[1] DNA computation,[27, 28] nanorobotics, and
nanodevices. The similarity between the mechanism of the DNA motor presented herein and that
of cellular protein motors suggests that more complicated DNA nanomotors could conceivably be
constructed by borrowing the architectures of cellular protein motors. For example, autonomous,
unidirectionally translational and rotary DNA motors could be designed by mimicking myosin[20]
and FOF1 ATP synthase,[21] respectively. It is also conceivable that a large number of different
DNA motors could be designed (around 414, the pool size of the 10-23 DNA enzyme library) that
are powered by different RNA substrates. Each motor could be activated individually within the
same solution. Besides the potential technological applications of these motors, this work might
have biological relevance.
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