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Imaging analysis of neural circuit involved in voluntary behaviors in C. elegans
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Most Animals can initiate and regulate voluntary behaviors in the absence of
external stimuli, but the mechanism underlying decision-making is largely unknown. To elucidate the
molecular and neural mechanism of these behaviors, we focused on C. elegans, which have a simple brain
consisting of only 302 neurons and transparent body. Using our recently developed G-CaMP6-8, green
genetically encoded calcium indicators (GECIs), we developed a system that allowed systematic imaging and
analysis of the neural activity during spontaneous locomotion. We further designed R-CaMP2, a
high-affinity, fast, red GECI, and successfully achieved dual-color imaging and optical stimulation in
combination with green GECIs and channelrhodopshin 2 in freely moving C. elegans.
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Rational design of a high-affinity,
fast, red calcium indicator R-CaMP2.
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