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During this two years we have focused our attention on elements that active the CTNS gene. As demonstrated by our previous study, CTNS gene expression is highly regulated by cell cysteine (Cys) levels and/or the [Cys/CySS] redox potential (Bellomo F. et al., 2010). 
Trascriptional and post trascriptional regulation. To investigate the mechanisms underlying the regulation of CTNS mRNA levels, constructs overlapping different portions of the CTNS promotor were cloned into the PGL4 luciferase vector and were transiently transfected in human kidney tubular cells (HK2).  A 1.5-2.4 fold increase in luciferase activity was observed when cells were incubated in culture medium containing low CySS concentrations (20 μM CySS).  Conversely, CTNS mRNA levels decreased by 47-56% in the presence of 10 mM N-acetyl cysteine.  Inclusion of a putative amino acid responsive element (AARE) located in intron 2 had no effect on luciferase activity. To test if post-transcriptional elements were also involved, cell were treated with actinomycin D and cyclohexamide. Chase experiments with actinomycin D (5 μg/ml) demonstrated a 3-fold stabilization of the CTNS mRNA when cells were cultured in low CySS medium for 48h.  Conversely, treatment with cyclohexamide (5 μg/ml) caused a 1.5 fold increase in mRNA in control cells, suggesting that mRNA degradation or repression of the CTNS gene involve a high turn-over protein, whose synthesis was blocked by this compound (Corallini S et al., in revision Ped Research). 
Sp1 binding to the CTNS promoter. The Sp1 transcriptional factor has been shown to bind specifically to the CTNS promoter and mutations involving consensus sequences for Sp1 have been shown to cause cystinosis (Phornphutkul C et al., 2001). We have tested the effects of partial CySS deprivation on Sp1 binding in 3 regions of the CTNS promoter that contain 4 consensus sequences for Sp1. Under partial CySS deprivation, Sp1 binding capacity to two regions of promoter, at positions –308/-284 and –440/-407 were increased on average by 112% and by 30%, respectively (Corallini S et al., in revision Ped Research). 
These data show CTNS gene is actively regulated at the transcriptional and post-transcriptional levels, and suggest that this gene plays a pivotal role in regulating cell thiol concentrations. 
Identification of three polymorphisms on CTNS promoter. Three polymorphisms (–294 C/T, -180 T/C and –118 C/T) that are expressed in linkage disequilibrium, have been observed in 8% of Caucasian population. The substitution of C to T at position –294 reduced 30% promoter activity and Sp1 binding capacity. The other two polymorphisms do not appear to modulate the promoter activity.
These results highlight the important role that the “GGCGGCG” sequence at position –299/-293 plays in the control of promoter activity. 
Identification of new mutations by analysis of CTNS gene transcripts. In this study we have collected total RNA from patients with Cystinosis Nephropathic in whom CTNS mutations could not be detected by traditional DNA sequencing. This strategy has allowed to identify mutations in a lariat branch site at position –24 (c.141-24T>C) and a duplication of 266 bp including a part of exon and intron 9 (Taranta A. et al., 2010). 
The identification of new mutations on undetected region of CTNS gene suggest that  cystinosis is a monogenic disorder.
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