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Neurons derived from reprogrammed fibroblasts functionally integrate into the fetal 
brain and improve symptoms of rats with Parkinson's disease. 
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The long-term goal of nuclear transfer or alternative reprogramming approaches is to create patient-
specific donor cells for transplantation therapy, avoiding immunorejection, a major complication in 
current transplantation medicine. It was recently shown that the four transcription factors Oct4, Sox2, 
Klf4, and c-Myc induce pluripotency in mouse fibroblasts. However, the therapeutic potential of 
induced pluripotent stem (iPS) cells for neural cell replacement strategies remained unexplored. Here, 
we show that iPS cells can be efficiently differentiated into neural precursor cells, giving rise to 
neuronal and glial cell types in culture. Upon transplantation into the fetal mouse brain, the cells migrate 
into various brain regions and differentiate into glia and neurons, including glutamatergic, GABAergic, 
and catecholaminergic subtypes. Electrophysiological recordings and morphological analysis 
demonstrated that the grafted neurons had mature neuronal activity and were functionally integrated in 
the host brain. Furthermore, iPS cells were induced to differentiate into dopamine neurons of midbrain 
character and were able to improve behavior in a rat model of Parkinson's disease upon transplantation 
into the adult brain. We minimized the risk of tumor formation from the grafted cells by separating 
contaminating pluripotent cells and committed neural cells using fluorescence-activated cell sorting. Our 
results demonstrate the therapeutic potential of directly reprogrammed fibroblasts for neuronal cell 
replacement in the animal model. 
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