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Principal Investigator (s): Associate Professor Alan Davidson

Project Title: Differentiation of cystinotic pluripotent stem cells into kidney tissue
Objective/Rationale: In the majority of patients, nephropathic cystinosis leads to renal Fanconi syndrome progressing to kidney failure.  However, raised levels of cystine are found in all organs and it is not clear why the kidney is particularly affected.  To address this, we plan to generate cystinotic kidney tissue from induced pluripotent stem (iPS) cells that we have generated from a patient with nephropathic cystinosis.  iPS cells, like cells from an embryo, have the potential to form any cell type in the body. 
Project Description: In this project we will examine the potential of cystinotic-iPS cells to mature into kidney cells.  We will first induce the iPS cells to undergo an embryonic-like program of growth in a petri dish.  This results in so-called ‘embryoid bodies’, which are balls of embryonic tissues such as muscle, blood, and kidney.  Then using a method we have developed, we will isolate the kidney ‘precursor’ cells in order to get a pure population of cells that can be further matured into kidney tissue.  If successful, we will be able to study the cystinotic-kidney tissue and learn more about why it is so sensitive to cystine accumulation.   
Relevance to the Understanding and/or Treatment of Cystinosis:  By generating cystinotic kidney tissue in a dish, we will be able to study in detail the effect of increased cystine levels on kidney cell function—something that is currently difficult to do in patients. Hopefully, this work will identify the cause of the renal Fanconi syndrome in nephropathuc cystinosis and lead to the development of new therapies.
Anticipated Outcome:  We expect to optimize our methods to induce and purify kidney precursors from cystinotic iPS cells and demonstrate the formation of mature kidney tissue in a dish.
