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Gene therapy using CRISPR/Cas9-edited iPS cells with HSVtk for malignant glioma
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Neural stem cells (NSCs) are known to possess the tumor-tropic migratory
capacity and thus can be used as cellular vehicles for targeted delivery of therapeutic agents. The
HSV-TK gene, in combination with ganciclovir, is the most widely used enzyme/prodrug suicide system
from basic research to clinical applications. In the present study, we attempted to establish human
induced pluripotent stem cells (hiPSCs) that stably expressed HSV-TK with either lentiviral vectors
or CRISPR/Cas9-mediated genome editing. A nucleotide metabolism analysis suggested that high-level
and/or constitutive expression of HSV-TK resulted in the induction of cell death or silencing of
HSV-TK expression during differentiation to NSCs. We also demonstrated that the Tet-inducible system

was a feasible solution for overcoming the cytotoxicity of HSV-TK expression. Our results provided
a warning against using the HSV-TK gene in human iPSCs, particularly in clinical applications.
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