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Developing an in vitro brain tissue that learns
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This study aimed to induce an awake-like state in ex vivo whole-brain
preparations and to test the possibility of learning by providing rewards based on neural activity
patterns. We successfully achieved stable observation of sharp wave ripples (SWRs) in the
hippocampus of the ex vivo brain and elucidated aspects of their generation mechanisms and
interhemispheric propagation. We also succeeded in inducing an awake-like state by applying
neurotransmitters or preserving sensory organs during brain extraction, enhancing GCaMP6 expression
efficiency in cortical neurons, and establishing reliable GABA immunostaining. Moving forward, we
will analyze SWR changes following information input to better understand the mechanisms underlying

learning.
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Sleep homeostasis in lizards and the role of cortex
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