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Molecular robotics aims to construct highly self-regulated molecular systems at a nano- to a
micro-scale. So far, several molecular systems that can switch their behavior by adding DNA
strands as signals have been reported. To construct a system with higher autonomy, in this study,
we aim to construct molecular robots that can perform a series of pre-programmed actions.

As an actuator, kinesin was fixed on a glass substrate, and single-stranded DNA-modified
microtubules (MTs) were attached on the kinesin surface. A cascade reaction consisting of DNA
and enzymes was driven in the above solution of the MT/kinesin substrate as the controlling
system. As a result, in response to the automatic increase and decrease of the signal DNAs by
the cascade reaction, the MTs, which were discrete and moving at random, automatically
assemble to form the MT swarm after a certain period and then return to the initial discrete
state.
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