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Background and objectives
The global aim of our research project i project is to characterize cystinosin cellular trafficking and to identify functions of cystinosin other than lysosomal export of cystine. The specific aims of the projects are:

Aim 1: Characterize the interaction of cystinosin and galectin-3,

Aim 2: Characterize the interaction of cystinosin and V-ATPase,
Aim 3: Identify other proteins interacting with the 5th inter- TM loop of cystinosin.

Update on the progress of research plan

Aim 1 : Characterize the interaction of cystinosin and galectin-3
1. Further characterize the interaction 

When MDCK cells stably expressing cystinosin-GFP are incubated lactose or thiogalactoside the interaction between cystinosin and galectin-3 is abolished, proving that the interaction proceeds through a carbohydrate-dependent mechanism (fig. 1) 
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Figure 1: GFP-tagged cystionsin and galectin-3 interact in a carbohydrate dependent manner.ThioDG: thiodigalactoside; Lact: Lactose, Cys-GFP: GFP-tagged cystinosin, Gal-3: galectin-3, IP: immunoprecipitation using antibody against GFP, WB: western blot using antibody against GFP (upper band) or galectin-3 (lower band).

As the glycosylated part of cystinosin is located within the lysosomal lumen, we hypothesized that at least some galectin-3 should be present in the lysosome, which has not be shown as yet. Using digestion by proteinase K experiments (1) we showed that galectin-3 is located inside lysosomes. Indeed galectin-3 is protected from digestion by proteinase K. Permeabilization of lysosomes by Triton X-100 led to the disappearance of galectin-3 after treatment by proteinase K (fig. 2)
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Figure 2: Galectin-3 is located in lysosomes. 

Purified lysosomes were treated with proteinase K for different time in the presence or absence of Triton X-100 1% (p/v) (Tx-100). In intact lysosomes, galectin-3 in protected from digestion by proteinase K (left panel, in absence of Tx-100). In permeabilized lysosomes, galectin-3 is progessively digested by proteinase K (right panel, in the presence of Tx-100).

The role of the interaction between galectin-3 and cystinosin is not clear. One could be that galectin-3 modulates cystinosin half-life. Based on the N-end rule prediction, cystinosin half-life could vary between 30h (if the signal peptide is conserved, which is probably the case) and 100h (if the signal peptide is cleaved) (3).  To address this question, we are now performing metabolic labeling of GFP-tagged cystinosin with 35S-cystin/methionin to evaluate cystinosin half-life expressed in standard MDCK or in MDCK expressing shRNA directed against galectin-3 (4).

2. Perform galectin-3 knock-down studies

This was achieved through shRNA directed against galectin-3 stably expressed in cells expressing GFP-tagged cytinosin. shRNA were designed from RNAi described in (2), leading to an almost complete absence of galectin-3 expression (fig. 3). 
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Figure 3: MDCK infected by lentivirus expressing shRNA directed against galectin-3 do not expressed galectin-3 anymore.

MDCK cells were infected with lentivirus expressing (shGal3) or not (vehicle) shRNA directed against galectin-3. Cells lysates were subjected to western blot using an antiboby against galectin-3. NT: not tranfected MDCK, Gal3: galectin-3.

GFP-tagged cystinosin localization is now being analyzed by immunofluorescence experiments with labeling of the different intracellular compartments with specific antibodies. 

3. Assess the phenotype of cystinosin and galectin-3 double knock-out mice (Ctns-/ - ; Gal3 -/-)

The double KO mice are viable and do not have any obvious phenotype until at least 9 months of age. Groups of 4 mice born on April 1, 2008 have been sacrificed at 9 months and biological and histological studies are underway. Older groups of mice are also being produced at the Scripps Institute. 

Aim 2 : Characterize the interaction of cystinosin and V-ATPase
In collaboration with Pierre Courtoy (UCL, Brussels), normal acidification was shown at the single cell and even organelle level by comparing ratiometric pH probing in mock- or rescued cell lines immortalized from two cystinotic patients. Thus, it seems that the interaction between cystinosin and V-ATPase doesn’t alter lysosome acidification, but these data need to be verified.

Meanwhile, we are collecting antibodies directed against the various V-ATPase subunits to be able to assess whether there is a direct interaction of cystinosin with one specific subunit. 
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