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Neural stem cells (NSCs) engineered to deliver drugs are a promising new approach to 

treating glioblastoma (GBM). In the clinic, the ideal NSC therapeutic should be easy to isolate 
and autologous to avoid immune rejection. In order to personalize NSC therapy for GBM, we 
directly transdifferentiated human fibroblasts into induced neural stem cells (iNSCs) using a 
single-factor Sox2 strategy. The iNSCs were engineered to express fluorescent reporters and 
either tumour necrosis factor-a-related apoptosis-inducing ligand (TRAIL) or thymidine kinase. 
Cytotoxic iNSCs were evaluated for tumor homing potential and therapeutic efficacy in solid and 
surgically-resected human GBM xenograft models. All statistical tests were two-sided.Using this 
method, human skin fibroblasts were converted into iNSCs as evidenced by nestin expression 
in only 4 days. They persisted in the brains of mice for 3 weeks. Time-lapse motion analysis 
demonstrated that iNSCs rapidly homed to human GBMs cells and penetrated solid human 
GBM spheroids in vitro. Human GBM xenografts were reduced 250-fold and prolonged median 
survival increased from 22 to 49 days within 3 weeks post-infusion of iNSCs expressing TRAIL 
(P<0.01). iNSC prodrug/enzyme therapy regressed patient-derived GBM xenografts 20-fold and 
extended survival from 32 to 62 days (P<0.01). Intra-cavity delivery of iNSC expressing 
thymidine kinase and ganciclovir injection delayed the regrowth of post-surgical GBMs 3-fold 
and prolonged survival in mice from 46 to 60 days, which is similar to clinical NSC therapy. 
Transdifferentiation of human skin fibroblasts into iNSCs is a promising platform for generating 
easy-to-isolate, tumor-homing, cytotoxic cell therapies against cancer.  
 


