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RNAseq fEHTIZ L 0\ A7 X —5 v FHRSEE TAIC X 2 BEHEE R 7O BLZ/L, mutagenesis X° oncogene
activation FE L & TRV I & AR L7, WIZ ACTB #Hi%IZ yCD-UPRT % 4§ A L 7= yCD-UPRT-NSC %# t h
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Glioblastoma is characterized by diffuse infiltration into the normal brain. Invasive glioma stem cells (GSCs)
are an underlying cause of treatment failure. Despite the use of multimodal therapies, the prognosis remains
dismal. New therapeutic approach targeting invasive GSCs is required. We showed that neural stem cells
(NSCs) derived from CRISRP/Cas9-edited human-induced pluripotent stem cell (hiPSC) expressing a suicide
gene (yCD-UPRT) had higher tumor-trophic migratory capacity compared with mesenchymal stem cells
(MSCs), leading to marked in vivo antitumor effects. High migratory capacity in iPSC-NSCs was related to
self-repulsive action and pathotropism involved in EphB-ephrinB and CXCL12-CXCR4 signaling. The gene
insertion to ACTB provided higher and stable transgene expression than other common insertion sites, such
as GAPDH or AAVS1. NSCs derived from human iPSCs displayed stable and high transgene expression of
yCD-UPRT following CRISPR/Cas9-mediated genome editing. Our results indicate the potential benefit of
genome-edited 1PS cells based gene therapy for invasive GSCs. Furthermore, these methodologies were
applied for the clinical-grade hiPSCs and NSCs. We successfully showed the safety and efficacy for the GSC
mouse models using the clinical -grade hiPSCs-derived NSCs. Furthermore, NSCs could show the treatment
effect for the pancreatic adenocarcinoma model. We have prepared to receive preliminary interview and
advice from pharmaceuticals and Medical Devices Agency (PMDA).

Despite developing neurosurgical procedures, few treatment options have achieved functional recovery from
traumatic brain injury (TBI). NSCs may produce a long-term effect on neurological recovery. Although iPSCs
can overcome ethical and practical issues of human embryonic or fetal-derived tissues in clinical applications,
the tumorigenicity of iPSC-derived populations remains an obstacle to their safe use in regenerative medicine.
We established a novel treatment strategy for TBI using iPSCs expressing the yCD-UPRT. In vivo
bioluminescent imaging and histopathological analysis demonstrated that NSCs concentrated around the
damaged cortex of the TBI mouse model. During the subacute phase, performances in both beam walking
test and accelerating rotarod test were significantly improved in the treatment group transplanted with
genome-edited 1PSC-derived NSCs compared with the control group. The injury area was smaller in the
treatment group compared with the control group, suggesting the prevention of secondary brain injury.
During the chronic phase, cerebral atrophy and ventricle enlargement were significantly less evident in the
treatment group. Furthermore, after 5-FC administration, 5-FU converted from 5-FC selectively eliminated
undifferentiated NSCs while preserving the adjacent neuronal structures. NSCs expressing yCD-UPRT can
be applied for safe regenerative medicine without the concern for tumorigenesis.

The present research concept may become a platform to promote clinical studies using hiPSC.



