Conditional knockout of Plxna2 in forebrain impairs the development of the dentate gyrus and leads to schizophrenia-like behaviors 
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[bookmark: _GoBack]Overwhelming evidence suggests that Schizophrenia (SCZ) is a neurodevelopmental disorder with a strong genetic underpinning.  Genome-wide association studies identified numerous SCZ risk genes, including rare variants of members of the SEMAPHORIN (SEMA) family of axon guidance molecules and their receptors the PLEXINs (PLXNs).  Human variants of PLXNA2 have been identified that lead to reduced PLXNA2 gene expression in the forebrain and increased SCZ susceptibility. The underlying biology and neural circuitry perturbed by SEMA/PLXNA2 mutations that can cause SCZ symptoms in patients remain unknown. We previously showed that in mice global Plxna2 deficiency (Plxna2-/-) disrupts migration and proliferation of early-born dentate granule cells (GCs) as they travel from the primary neuroepithelium to the dentate gyrus (DG) primordium. In mature Plxna2-/- mice, the stem cell niche in the subgranular zone produces fewer neurons and DG-CA3 laminar connectivity is impaired. Behavioral studies with Plxna2 wildtype, heterozygous and null male and female mice revealed gene-dosage and sex-specific defects. Contextual fear conditioning, but cued fear conditioning, is defective in Plxna2-/- mice. Plxna2-/- females show reduced sociability in the 3-chamber-approach test.  Plxna2-/- and Plxna2+/- males and Plxna2-/- females show a striking reduction in PPI (Pre-Pulse Inhibition) of the acoustic startle response.  To assess the anatomical substrate associated with Plxna2 behavioral defects, we conditionally deleted Plxna2 in the embryonic forebrain. Conditional mutants (cKO) show defects in DG development similar to global knock-outs.  Behavioral studies with Plxna2 cKO mice revealed defects in contextual fear conditioning, and PPI. Thus, forebrain specific depletion of Plxna2 recapitulates anatomical and behavioral defects observed in Plnxa2-/- mice. Ongoing experiments, including neural cell type specific deletion of Plxna2, is expected to provide insights into the neural circuits affected by PLXNA2 mutations.  Characterization of the biochemical pathways regulated by PlxnA2 signaling may be exploited therapeutically in psychiatric disorders.
