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In salt chemotaxis of the nematode C. elegans, they choose behavioral
strategies according to the direction of gradient of salt concentration. Information on salt
concentration gradients is thought to be encoded by temporal multiplexing, propagated through the
same neural circuit, and decoded downstream. The present study aimed to clarify the details of this
information processing mechanism. We have created a novel microfluidic device to measure the neural
activity of the behaving C. elegans and found that the response of the motor neurons to the
stimulation of the salt concentration change depends on the phase of the head movement. Combined
with optogenetic stimulation and mathematical modeling, we found that this phase-dependent salt
response is the information processing mechanism that generates the weathervane behavior.
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