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Toward estimating characteristics of human or non-human primate-specific
genes or their specific CNVs, we are investigating how the annotated genes function in neuronal
development using human induced pluripotent stem cells and genome editing techniques. In this study,

we have developed two efficient neural induction methods from human iPS cells. One is purification
of excitatory neurons in a dish, by which biochemical analysis became to well function because of
its less heterogeneity. On the other hand, generating human cerebral organoid system have been
developed. Using CRSPR/Cas9 to human genome, we demonstrated that knock out of a neural development
and microcephaly-related gene generated abnormal construction of human cortical layers. In summary,
our studies would become a support of identifying and evaluating therapeutic strategies to
ameliorate the symptoms of neurodevelopmental pathogenesis.
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miRNAeasy (QIAGEN) [

cDNA library (nAnT-ICAGE library preparation kit, GeNAS)

Hiseq2500 High output mode 50SR seq

Disease -1 | Disease -2
T "

Control-1| Control - 2

No. | Sample name Read counts (Gu:) ’e::ilpl?;mts I'_\:::sp:::g
1 Control-1 17,032,315 64 15,448,567 90.7
2 Control-2 13,730,571 65 12,269,953 894
3 Disease-1 15,718,964 64 13,836,900 88.0
4 Disease-2 18,184,889 64 18,184 889 89.0

The mapping read counts and mapping
rates to human genome (hg38) were over
1.2 x 107 reads and 88 %, respectively.

CAGE : Cap analysis of gene expression
Mapping tool: TopHat

Representative functional
annotation clustering

(Based on decreasing genes in the disease neurons)

Annotation Cluster 1  Enrichment Score 8.34 P-Value
DNA-binding protein, Homeabox 2.0E-10
Homeodomain-like 3.5E-10
Transcription factor activity 1.4E-07
Annotation Cluster 2  Enrich Score 6.34 P-Value
Extracellular ligand-binding receptor 29E-13
Glutamate receptor activity 2.9E-09
G-protein coupled receptor 5.4E-08
Annotation Cluster 3  Enrichment Score 4.98 P-Value
Positive regulation of transcription factor 1.5E-08
Sequence specific DNA binding 3.5E-07
Nucleus 59E-04

(Based on increasing genes in the disease neurons)

Annotation Cluster1  Enrichment Score 7.71 P-Value
DNA-binding protein, Homeobox B.4E-11
Homeodomain-like 9.1E-08
Developmenlai protein 1.4E-07

Annotation Cluster 2 Score 5.29 P-Value
Synapse 1.6E-14
lon channel 22E-12
Cell junction 73E-12

Annotation Cluster 3 Enrichment Score 4.98 P-Value
Postsynaptic cell membrane 2.0E-11
Glutamatergic synapse 41E-06
PBPe 4.2E-06
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