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optogenetic analsysis of single neurons in vivo
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To understand how a neural circuit regulates a certain behavior, we are focusing
on the simple pharyngeal nervous system of C. elegans constituted by 20 neurons of 14 types. We have
manipulated the activity of subsets of neurons in free-moving worms by using optogenetic tools. We have
found that silencing of several types neurons including M2 neurons decreased the frequency of pumping,
sometimes resulting in complete arrest of ﬁumping. Our preliminary study also showed that activation of a
certain neuron suppressed pumping. Although a previous cell ablation study showed that MCs are the only
neurons in the pharynx controllin? the frequency of the pharyngeal pumping movement, our results suggest
that multiple cell types are involved in the regulation of pumping frequency.
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