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Reservoir computing (RC) is a framework in which a computational engine, called a
reservoir, converts input information into outputs results via machine-learned information
processing. In recent years, RC such as the octopus-foot computer has attracted much attention.
In this study, we aim at developing the device that utilizes a biomolecular motor (microtubule-
kinesin) swarm system as a reservoir. The output is information of target molecules from
changes of swarm dynamics caused by the input of target molecules.

To demonstrate this idea, microtubules modified with DNA complementary to the target
DNA were prepared and bound to a kinesin-coated substrate. Next, adenosine triphosphate
(ATP) solutions with different types of DNA were added to the microtubule-kinesin system.
As a result, the kinesin propelled microtubules formed swarms depending on the sequence of
the DNA added. In the future, more training data will be collected to associate the added DNA
with microscopy images using machine learning.
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Figure Schematic of the reservoir computing.
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