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Reduced gene expression for Kv9.3 potassium channel subunit and cortical
dysfunction in schizophrenia
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In the prefrontal cortex (PFC) of subjects with schizophrenia, alterations
in parvalbumin (PV)-containing neurons are thought to contribute to cognitive deficits. Kv9.3 is a
potassium channel subunit that is selectively expressed in PV neurons and critical to their roles in
cognitive functions. Our cellular level quantification of the mRNA levels for KCNS3, the gene
encoding Kv9.3, revealed that the number of KCNS3 mRNA-expressing neurons and the mRNA level per
neuron were significantly reduced in the PFC of schizophrenia subjects. KCNS3 mRNA levels were
unaffected in the PFC of monkeys exposed to antipsychotics, indicating that the lower KCNS3
expression is not solely due to the antipsychotic treatment. To test the effect of lower Kv9.3
subunit expression on cognitive functions, we inactivated the kcns3 gene in mice and confirmed
reduced kcns3 mRNA expression in the PFC of these mice.
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