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(& F&) Research on overcoming developmental disorder/schizophrenia
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(DElucidation of pathogenesis based on genetic analysis

To identify biological pathways implicated in autism spectrum disorder (ASD), we conducted gene set analysis
using CNV datasets. We found that several gene sets are implicated in ASD, including oxidative stress response,
genomic integrity, synapse, cell cycle regulation, and mitochondria. We also found that there is a substantial overlap
of these gene sets between ASD and schizophrenia (SCZ), which suggests a similarity in biological pathways
between these disorders.
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(@Development of disease model animals, cells and tissues
We established the generation of gene-knockout mouse in C57BL/6J strain by CRISPR/Cas9 technology. We
generated human iPS cell-derived neocortex organoids that contain neural tube-like structures as observed in the

early human brain development.
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(@Development of diagnostics based on genetic analysis
Clinically significant CNVs were detected in 8.4% and 8.6% of ASD and SCZ patients, respectively. We identified
intellectual disability as a clinical feature of ASD or SCZ patients with clinically significant CNVs. We also

obtained detailed clinical information for 70 ASD patients with clinically significant CNVs.
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(@Development of diagnostic biomarkers for ASD and SCZ

(1) Development of diagnostic biomarkers from subjects with 22q11.2 deletion

To develop peripheral biomarkers, we established the proteome analysis system using membrane protein of
lymphoblastoid cell lines.

(2) Development of diagnostic biomarkers from subjects with Reelin deletion

We have confirmed that Reelin protein is detectable in both human plasma and serum.
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(® Development of therapy for ASD and SCZ

(1) Development of therapy based on molecular pathology by model animals

We established isolation and purification system for recombinant Reelin protein, and confirmed its biological
activity in primary cultured neurons. To explore a possible therapeutic time window of intervention in patients with
ARHGAP10 mutation, we measured expression level of ARHGAP10 mRNA in developing mouse brains. The
expression level of ARHGAP10 mRNA reached the plateau in the striatum and prefrontal cortex at 8-week old in
mice.

(2) Development of therapy based on molecular pathology by iPS cells

To determine the functional significance of rare variants, we established patient-derived iPS cells or isogenic iPS
cell lines carrying rare variants, and induced their differentiation into neuronal cells. As compared to healthy

control lines, neuronal cells carrying rare variants showed the impaired neuronal migrations.
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