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We requested one year of seed funding to develop new model systems to study the pathophysiology of cystinosis.

Specific Aim 1: Create a zebrafish model of cystinosis.
Multiple zinc finger nucleases (ZFN) were designed to mutate the zebrafish CTNS gene and are currently in the validation phase of testing.  The first set of ZFNs that were designed failed validation ie they failed to specifically mutate the DNA sequences of the CTNS gene that they were designed to.  Unfortunately this is one of the drawbacks with this new technology—there is no way to know upfront if any given ZFN will work.  We should know more about the second set of ZFNs in the next few weeks.  Once validation has been confirmed the ZFNs will be injected into zebrafish embryos and the fish grown to adulthood to screen for carriers of the mutation.  This portion of the aim is still expected to take another 6 months.  
Specific Aim 2: Create human Cystinosis-specific induced pluripotent stem cells.

Kidney tissue was obtained from a nephropathic cystnosis patient undergoing renal transplantation at Mass. General Hospital.  Genomic DNA, RNA/cDNA and mesenchymal stem cells of adipocyte origin (AdMSC) were derived from the discarded kidney tissue.  The 12 exons of the CTNS gene were amplified from genomic DNA, subcloned and then sequenced to identify a homozygous single base pair mis-sense mutation in Exon 8, changing amino acid 158 (Leucine) to a Proline.  This mutation occurs in the second transmembrane domain of CTNS and has been previously documented and characterized in infant onset of cystinosis.  This mutation causes the Cystinosin protein to localize to the lysosomal membrane but it fails to transport cystine. 

CTNS-AdMSC’s were derived by culturing discarded fat tissue for 7-8 days in cell culture medium containing bovine FGF.  Interestingly cystinotic AdMSCs were sensitive to cystine loading without being challenged with cystine dimethyl ester and needed to be cultured in the presence of ß mercaptoethanol to prevent lysosomal inclusions from forming.
Cystinosis-specific ‘induced pluripotent stem (iPS) cells’ were generated from the CTNS AdMSCs.   This was carried out by reprogramming the cells with a combination of the five transcription factors OCT4, SOX2, cMYC, KLF4 and NANOG.  Cells were infected with a polycistronic vector containing all the transcription factors using the adeno-virus system. The cells were then plated on murine embryonic fibroblast  (as feeder support cells) and over a period of 30 days iPS colonies were visualized.  The morphology of these colonies varied and altered as the polycistronic viral vector was silenced in the host genome and endogenous pluripotent genes were switched on.   These cystinotic iPS cells are currently being expanded and several independent clones will be stored in liquid nitrogen for future studies.  Once frozen, this aim will be complete.
