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The overall goal of this project is to establish the principal feasibility of therapy of Fanconi syndrome due to nephropathic cystinosis with immunocompatible pluripotent stem cells. For this purpose, we are using parthenogenetic embryonic stem cells (pESC) and induced pluripotent stem cells (iPSC). The rationale behind using pESC is that these are pluripotent stem cells that are frequently homozygous at the major histocompatibility locus (MHC), which allows efficient immune matching with MHC heterozygous individuals. Thus, pESC have potential as a source of immunocompatible renal progenitor cells not requiring immunosuppression. iPSC, on the other hand, can be derived from a patient’s own somatic cells so that long-term engraftment of their differentiated progeny should not require immunosuppression. 
So far we have made the following progress or discoveries: We have obtained proof-of-principle that the functional and proliferative capabilities of the differentiated progeny of pESC suffice to rescue kidney and liver function in fumarylacetoacetate hydrolase (FAH)-deficient mice, a model of renal Fanconi syndrome and liver failure. However, our results also show that the proliferative capabilities of pESC-derived cells are inferior to that of normal cells. We made these findings by developing a developmental chimera approach that entails injection of pESC into blastocysts obtained from FAH-deficient mice. Using the same developmental chimera approach, we also established that iPSC are effective in regenerating the renal proximal tubular apparatus and the liver. Moreover, our findings show that renal proximal tubular cells and hepatocytes derived from iPSC have the same functional and proliferative capabilities and thus therapeutic efficacy as normal cells. 
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