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Ithough circular RNAs (circRNAs) are a subtype of non-coding RNAs

enriched in the mammalian brain, nothing is known about their potential
involvement in psychiatric and neurodevelopmental disorders. Here, we first
show that circHomer1, a circRNA derived from Homer protein homolog 1
(HOMER?1), is reduced in the orbitofrontal cortex (OFC) and in stem cell-derived
neuronal cultures from patients with schizophrenia (SCZ) and bipolar disorder
and is inversely correlated to the relative abundance of HOMERTB mRNA
isoform. Using in vivo knockdown of circHomer1 in mouse OFC, we show that
it modulates the synaptic localization of Homer1b and is necessary for OFC-
mediated reversal learning. Moreover, we demonstrate that circHomer1 inhibits
synaptic transmission and binds to an RNA-binding protein that can increase
its synaptic localization. Lastly, a SCZ-linked single nucleotide polymorphism
is associated with reduced OFC circHomer1 expression and altered local
functional connectivity. Collectively, these data introduce a novel psychiatric
disease-associated circRNA that regulates synaptic gene expression, neuronal
function, and cognitive flexibility. In parallel, we show data of altered circRNA
expression in fetal brains of an animal model of Fetal Alcohol Syndrome
Spectrum Disorders. Ongoing experiments are aiming at examining the effects
of ethanol-induced circRNAs on neuronal development and synaptic plasticity
in mouse brain and human pluripotent stem cell-derived neuronal cultures.
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