Genetically modified stem cell therapy for neurological diseases
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Mesenchymal stem cells (MSCs) have been shown to improve a variety of neurological disorders through their paracrine functions. The therapeutic effects of these cells can be further enhanced by introducing therapeutic genes encoding cytokines and growth factors. In this talk, we will show evidence that neural induction of MSCS with Neurogenin1 (Ngn1), a developmental regulator of the nervous system, markedly increases the therapeutic effects of MSCs in animal models of stroke and ALS, and transdifferentiation into neurons with Ngn1 is critical to enhance the therapeutic functions of original MSCs. We will also discuss potential usage of these cells for the treatment of chronic stroke. MSCs are also known to be highly migratory toward lesion or tumor sites and suggested as a cellular vehicle to deliver the therapeutic genes encoding suicide genes or enzymes. We will show an example that MSCs can be utilized as a vehicle to deliver a cytosine deaminase gene (CD), a suicide gene with high bystander activity, to the brain tumor. Finally, we will discuss the efficacy and safety issues of genetically modified stem cells with retroviral vectors that have been designed to treat the brain tumors. We propose that our genetically modified MSCs with CD can provide a new business model for allogeneic stem cell therapies owing to the sustainable expression of exogenously introduced genes after the long-term culture. 


	












