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Reinforcement learning on Caenorhabditis elegans
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In this study, we generated a neural network model which predicts the

behavior of the nematode C. elegans at the next time step based on previous sequence of the behavior
and external stimuli, by training the network using observed data of real animals. We next used
this model nematode and trained a reinforcement learning model so as to regulate the model animal
and succeeded in controlling the behavior of real C. elegans. We also observed the neural activity
of the whole brain region of the animal and succeeded in predicting the reversal behavior at the
next time step. We also found the synapse that change by learning and found that the phosphorylation
of syntaxin, a key molecule for synaptic transmission, is regulated by learning and underlie the
behavioral changes.
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