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Abstract: Schizophrenia is a complex psychiatric disorder with
heterogeneous symptoms including positive symptoms
(hallucinations and delusions), negative symptoms
(social withdrawal) and cognitive dysfunction (impaired
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learning and memory). Despite the rapidly increasing
number of studies, pathophysiological mechanisms of
schizophrenia remain elusive. To delineate the molecular
events in schizophrenia, we performed comprehensive
gene expression profiling and gene network analyses by
rearing mice in social isolation from weaning, a
preclinical neurodevelopmental model of schizophrenia.
By single base level transcriptome analysis, we identified
differentially expressed genes in the prefrontal cortex
and hippocampus of socially isolated mice in the initial
stages of post-weaning social isolation compared to
group-housed control mice. Among these differentially
expressed genes, 11 genes are common to both
prefrontal cortex and hippocampus. Interestingly, a
majority of the common genes are immediate early
genes including Fos, Arc and Npas4, which suggests that
brief social isolation elicits acute stress responses.
Pathway analysis and disease network analysis of
differentially expressed genes by Ingenuity Pathway
Analysis tools indicated that they are involved in nNOS
signaling and epileptic seizures, respectively, in both
brain regions. To further study chronic responses to
social isolation, we are currently examining brain
transcriptome by RNA sequencing and a battery of
schizophrenia-relevant behavior tests following long-
term social isolation. Mice housed in social isolation
through adolescence display behaviors relevant to
schizophrenia, including deficits in prepulse inhibition of
startle and impaired contextual fear conditioning. This
study will help us facilitate understanding possible
molecular mechanisms involved in schizophrenia and
provide the basis for new biomarkers and improved
treatment possibilities.
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