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Electrophysiological analysis in mouse models of schizophrenia accompanied by
morphological changes of dendritic spines
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We found extra-large (XL) spines in prefrontal cortex in mouse models of

schizophrenia. Electrophysiological recordings from pyramidal cells of acute brain slice preparation

revealed significant increases in excitatory postsynaptic currents in mouse models of
schizophrenia. By combining activation of an individual XL spine by two-photon glutamate uncaging
with measurements of synaptic and dendritic Ca events as well as whole-cell patch-clamp recording of
the same neuron, we demonstrate that the relationship between spine size and the integral of the
synaptic responses is steeply sigmoidal, revealing that a distinct population of XL spines can boost

neuronal firing. We experimentally and theoretically observed that XL spines negatively correlated
with working memory, which can contribute to psychiatric pathophysiology.
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