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Principal Investigator (s): Prof. O. Devuyst 

Project Title: Defective Transport and Epithelial Dedifferentiation: Genesis of Key Events in Nephropathic Cystinosis
Objective/Rationale: Nephropathic cystinosis is characterized by a progressive dysfunction of proximal tubule cells that appears by 6 to 12 months of age. In absence of treatment with cysteamine, end-stage renal disease is reached around 10 years of age. The pathogenesis of defective transport processes in cystinosis remains unclear, reflecting limitations of cellular and animal model systems. A new line of Ctns KO mice shows accumulation of cystin in the kidney, with signs of tubulopathy and severe histological lesions leading to chronic renal failure. The availability of this strain provides an excellent opportunity to address the cellular mechanisms underlying specific transport defects in cystinosis.
Project Description: The overall goal of this project is to take advantage of a detailed characterization of the new Ctns mouse model and the availability of cutting-edge methods to analyze cellular mechanisms of transport defects in the early stage of cystinosis (i.e. before the onset of renal failure). These transport defects play an essential role in the burden of disease (renal Fanconi syndrome) and are probably instrumental for renal disease progression. The specific aims include: (1) To characterize specific transport defects in vivo and ex vivo, using the Ctns mouse model; (2) To investigate the mechanisms of altered transport using primary cultures derived from micro-dissected tubular segments; (3) To evaluate the influence of residual activity of cystinosin (and the extent of cystine accumulation) on transport processes. 

Relevance to the Understanding and/or Treatment of Cystinosis:  Obtaining insights into the early chain of events leading to proximal tubule transport defects, before structural damage, may provide new targets for interventions which, in turn, could alleviate the burden caused by the urinary loss of vital metabolites in patients with nephropathic cystinosis.
Anticipated Outcome:  These translational investigations will address the early stage of cystinosis, which may point to cellular pathways that could be targeted (or monitored) before any irreversible damage of the kidney. Being able to correct some of the early transport defects in cystinosis could alleviate major clinical consequences of increased urinary losses of vitamins and solutes. The mechanisms identified in early cystinosis may also be relevant for other forms of tubular disorders, helping us to better understand the link between proximal tubule dysfunction and renal disease progression.
