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Principal Investigator (s): Pierre J. COURTOY & Héloïse P. GAIDE CHEVRONNAY, UCL & DDUV, Brussels, Belgium
Project Title: Integrated cellular and tissular physiopathology of cystinosis in cystinosin KO mice and correction mechanisms upon hematopoietic stem cells (HSCs) grafting
Objective/Rationale 

Our investigations aim at better understanding the natural course of cystinosis and of its correction by stem cell therapy in a mouse model. The two major objectives are (i) to evaluate the role of apical receptor-mediated endocytosis (ARME) of ultrafiltrated low molecular weight proteins (LMWP), as the key source of cystine, in the longitudinal progression of nephropathic cystinosis; and (ii) to better define the (sub)cellular mechanisms of HSC correction in kidneys, thyroid and liver. 
Project Description 
The model we propose for longitudinal progression of proximal tubular cells atrophy, based on distal transfer of endocytic load, will be experimentally tested by interrupting ARME supply of LMWP. Megalin being the key actor driving ARME, cystinotic mice will be crossed with kidney-specific megalin knock-out congeners. Kidney protection in double KO mice will be evaluated by comprehensive morphological analysis. Mechanisms underlying cystinosis correction by HSCs grafting will be estimated using combination of high resolution fluorescence imaging and development of a new tool allowing in vivo HSCs tracking by electron microscopy. Emphasis will be placed on local factors favoring HSCs grafting in different host tissues and on HSCs/host cells physical interface, in order to identify how corrective signals are transferred between these cells. 

Relevance to the Understanding and/or Treatment of Cystinosis  
Further understanding the physiopathology of cystinosis progression and mechanisms of its correction by HSCs grafting are crucial to identify and correctly evaluate end-points and potential toxicity issues for the planned clinical trial of stem cell therapy. 
Anticipated Outcome
These investigations should lead to better understand the atrophy program expanding in cystinotic kidneys and demonstrate the role of LMWP endocytosis in disease progression. We also hope to narrow down likely processes involved in correction of epithelial atrophy by HSCs so as help maximize HSCs grafting procedure and resulting correction of cystinotic cells. 
