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Study of cerebral synapses and circuits using two-photon microscopy and novel
optoprobes

Kasai, Haruo

155,100,000
AS
(Nature 2015)
(Science 2019)
D1 (Science 2014) D2
( )
(Nature 2015, Science 2019)
(Science

2014)

We have developed the synaptic probe (AS-probe) that can label and erase the
labeled dendritic spines by blue laser irradiation. Using AS-probe, we have operationally shown the
involvement of spines in motor learning in the motor cortex (Nature 2015) and anti-depressant

effects of spine generations in the prefrontal cortex by s-ketamine (Science 2019). We are extending
our technique to presynaptic boutons (in preparation). We also studied the cellular mechanisms of
the reward classical conditioning, and found that the spine enlargement of D1 neurons can explain
the reward timing found in earlier works (Science 2014). We have also clarified that discrimination
learning involves spine enlargement of D2 neurons, and is impaired in psychotic symptoms which can
be ameliorated by D2 antagonist (an antipsychotic drug), pointing to a new understanding of D2
receptors (in preparations).
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