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A study of neural circuit mechanism of voluntary behavior in C. elegans
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Animals exhibit voluntary behaviors, but their neural mechanisms are not
well understood. In this study, we developed a new imaging system, 1CaST, which combines an
automatic tracking system and a fast-scanning laser confocal microscope, to image neurons of
interest in freely behaving C. elegans. Using ICaST in conjunction with an improved G-CaMP7, we
conducted Ca2+ imaging of a freely moving animal at high magnification while automatically tracking
the target in the microscope®s field of view. We identified several neurons in the head ganglia that

act before or durin? spontaneous backward locomotion. We also developed a system for optogenetic
stimulation and simultaneous imaging by concurrent use of G-CaMP and ChR2. Our new approach will
ﬂrovide a powerful platform for studying the neural circuit mechanisms of C. elegans behaviors and
as potential for use in other animals.
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