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Principal Investigator (s):  Elena Levtchenko (MD, PhD); Lambertus van den Heuvel (PhD); Antonella De Matteis (MD, PhD)
Project Title: The role of altered calcium and mTOR signalling in the pathogenesis of cystinosis
Objective/Rationale: Despite the fact that the molecular basis of cystinosis due to the deficiency of cystinosin has been described  more than 13 years ago, the mechanism of the disease still remains obscure. Generalized dysfunction of renal proximal tubules (called renal Fanconi syndrome) usually develops during the first year of life and progresses towards end stage renal failure before the age of 10 years. The administration of cysteamine postpones the deterioration of the renal function and protects extra-renal organs, however, renal Fanconi syndrome, when established, is resistant to cysteamine therapy. Recent findings have pointed to the processes that can be disturbed in cystinotic cells beyond lysosomal cystine accumulation, among them, the process of autophagy and endoplasmic reticulum (ER) stress. In this project we aim to study these new mechanisms in more detail. In particular, we will focus on the role of disturbed Ca and mTOR signalling in cell dysfunction in cystinosis. 
Project Description:  This project will be carried out on immortalized proximal tubular cells obtained from urine of healthy volunteers and cystinotic patients. We will also use cystinotic cells rescued with a functional CTNS gene and healthy cells with down-regulated CTNS. In these cells will first study the altered autophagy and related to it mTOR signalling pathway, using standard methods. We will investigate both direct effect of CTNS gene dysfunction on mTOR and its indirect influence through altered endocytosis observed in cystinotic cells. Next, we will study ER and lysosomal calcium fluxes in control and cystinotic cells to find out the cause of altered calcium signalling and its relation to altered autophagy and enhanced ER stress. 
Relevance to the Understanding and/or Treatment of Cystinosis:  Many cystinosis patients suffer from proximal tubular dysfunction that cannot be effectively cured by the existing treatment. In this project we aim to test several compounds influencing mTOR and Ca signalling for restoring renal cystinotic phenotype in vitro. 
Anticipated Outcome:  We expect to unravel the underlying mechanisms of altered autophagy and enhanced ER stress in cystinosis and to find out whether the cystinosis phenotype can be ameliorated by restoring calcium and/or mTOR signalling.
