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            Abstract
Organized neuronal firing is crucial for cortical processing and is disrupted in schizophrenia. Using rapid amplification of 5â€² complementary DNA ends in human brain, we identified a primate-specific isoform (3.1) of the ether-a-go-goâ€“related K+ channel KCNH2 that modulates neuronal firing. KCNH2-3.1 messenger RNA levels are comparable to full-length KCNH2 (1A) levels in brain but three orders of magnitude lower in heart. In hippocampus from individuals with schizophrenia, KCNH2-3.1 expression is 2.5-fold greater than KCNH2-1A expression. A meta-analysis of five clinical data sets (367 families, 1,158 unrelated cases and 1,704 controls) shows association of single nucleotide polymorphisms in KCNH2 with schizophrenia. Risk-associated alleles predict lower intelligence quotient scores and speed of cognitive processing, altered memory-linked functional magnetic resonance imaging signals and increased KCNH2-3.1 mRNA levels in postmortem hippocampus. KCNH2-3.1 lacks a domain that is crucial for slow channel deactivation. Overexpression of KCNH2-3.1 in primary cortical neurons induces a rapidly deactivating K+ current and a high-frequency, nonadapting firing pattern. These results identify a previously undescribed KCNH2 channel isoform involved in cortical physiology, cognition and psychosis, providing a potential new therapeutic drug target.
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                    Figure 1: Genetic association of 7q36.1 with risk for schizophrenia.[image: ]


Figure 2: Association of risk SNPs with cognitive measures, brain structure volumes and regional brain activity during memory-based tasks.[image: ]


Figure 3: Regional gene expression and association with risk genotype.[image: ]


Figure 4: Detection and quantification of KCNH2-3.1 mRNA and protein.[image: ]


Figure 5: Characterization of KCNH2 currents in HEK293T cells expressing KCNH2-1A and KCNH2-3.1.[image: ]


Figure 6: Effect of KCNH2-3.1 on repolarization-induced tail currents and firing patterns in cortical neurons.[image: ]
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