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Suicide gene therapy for malignant glioma using genome-edited human induced
pluripotent stem cells
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We demonstrated that human induced pluripotent stem cells (iPSCs)-derived
neural stem cells (NSCs) possess the higher tumor-tropic migratory capacity than mesenchymal stem
cells. Therefore, we established the concept of suicide gene therapy using iPSCs-derived NSCs as a
cellular delivery vehicle for the treatment of malignant glioma. Lentiviral vectors integrated
randomly into the host genome, raising concerns about insertional mutagenesis, oncogene activation,
and transgene silencing. In order to 1mprove safety and to achieve stable transgene expression,
yCD-UPRT was inserted into a housekeeping gene locus in iPSCs using CRISPR/Cas9-mediated genome
editing, resulting in a significantly better anti-tumor effect for human glioma and glioma stem
xenograft mice than temozolomide (standard chemotherapy). In addition, time-lapse imaging of
organotypic brain slice cultures could quantitatively visualize the migration of NSCs and bystander
killing of glioma cells and glioma stem cells.
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