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Reversible chemotaxis of self-propelled object based on the kinetics of chemical reactions
('Hiroshima University) OKaho Ejima,' Yuki Tatsumi,! Muneyuki Matsuo,' Satoshi Nakata'

A phenomenon in which a self-propelled object moves toward or avoids a specific chemical
substance is called chemotaxis. A previous study has reported a self-propelled system that can
repeatedly catch and release, i.e., the chemotaxis of 6-methylcoumarin (6MC) discs. [1] The
purpose of this study is to verify the chemotaxis dependence of coumarin derivative discs on the
reaction kinetics.

As self-propelled objects, coumarin, 6-methylcoumarin (6MC) and 4-methylcoumarin (4MC)
shaped into a disc were used. When molecules coumarin and coumarin derivatives which diffused
from the disk decreased the surface tension, the disk was moved by the difference in the surface
tension. In addition, hydrolysis products of coumarin and coumarin derivatives did not lower the
surface tension, and did not serve as a driving force. When powder of NasPOy as a base was placed
in the center of the Petri dish, coumarin and 6MC discs exhibited reversible chemotaxis, i.e.,
positive chemotaxis, resting on, and escape from the base as the chemical stimulus. In contrast, it
was difficult for 4AMC to show reversible chemotaxis.

The reaction rates of coumarin, 6MC, 4MC were 0.36+0.03 L mol s, 0.25+0.05 L mol!s,
0.085+0.01 L mol-' s”!, respectively. It is considered that the higher the hydrolysis reaction rate, the
easier it is to exhibit reversible chemotaxis.
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