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Project Title                 : Genetic and biochemical investigations on the cystinosin transporter     using a novel genetic screen 

Specific Aims (As Proposed)

1. Development of a yeast screen for genetic investigation of the human lysosomal transporter, cystinosin.
2. Isolation of gain-of-function and loss-of-function cystinosin mutants using a yeast screen

3. Genetic isolation of suppressor mutants to delineate functional domains

4. Biochemical characterization of cystinosin mutants in yeast cells

5. Biochemical characterization of cystinosin mutants in mammalian cell lines

Executive overview of progress: Suitable for public disclosure 
The lysosomal localization limits the understanding of the functionality of human cystinosin protein, making it difficult to understand the effects of different mutations on the transport and the downstream effects on the cell physiology. To understand the functionality of the transporter, it is partially mistargeted to the plasma membrane in human cells. Since it is difficult to carry out functionality assay and genetic studies using human cells, we decided to use simple, well characterized and genetically amenable S. cerevisiae based system. 

In order to refine the yeast based model for cystinosin functional assay it is crucial to target more protein to the cell surface. Earlier by means of random mutagenesis and deletion of the C-terminal lysosomal targeting motif, we have shown that targeting of human cystinosin protein appears similar in yeast and humans. To understand the trafficking of cystinosin in yeast, we have also employed different S. cerevisiae mutants defective in vacuolar sorting, leading to mislocalization of the protein to the cell surface. To understand the mechanism of transport and the residues involved in substrate binding a gain-of-function based approach based screen was employed thorough which a total of 7 amino acid residues were identified.

In continuation to the above mentioned studies using an improvised screen employing the vacuolar trafficking defective mutants, additional amino acid residues which are probably involved in substrate binding or translocation were identified. Further for the biochemical characterization of  WT cystinosin and the corresponding gain-of-function mutants in suitable strain backgrounds, conditions for radiolabeled cystine uptake assay were optimized. Comparative uptake analysis of CTNS-Δgydql and gain-of-function mutants revealed increased functional activity in the latter. Determination of kinetic parameters of CTNS-Δgydql and corresponding gain-of-function mutants which will eventually establish the  validity of the yeast based assay for cystinosin and define the role of selected amino acid residues is currently under progress. 
