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Large scale dual-axis two-photon imaging of the cerebro-cerebellar_interactions
to disentangle the mechanisms of the disruption of holism in psychiatric
disorders
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We found that autism spectrum disorder (ASD) model mice showed a sudden
disruption of learned cognitive performance, indicative of meltdown symptoms in ASD patients. By a
large-scale two-photon imaging of frontal association cortex (FrA) layer 2/3 neurons, we identified
a subset of neurons specifically firing during the meltdown-like symptoms. Pharmacogenetic
manipulation revealed that the degree of FrA neural circuit disinhibition was correlated with the
occurrence of meltdown-like symptoms. These results suggest that a disruption of sophisticated
interactions between excitatory and inhibitory neural circuits and resultant hyper-activation of
circuit activity in higher-order brain areas induced by a combination of negative genomic factors
such as psychiatric disease-related genes and cognitive loads, is a core circuit pathogenesis of a
destruction of holism exemplified by meltdown symptoms, in psychiatric disorders.
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