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Summary of Project

The Problem
Cystinosis is an inherited (autosomal recessive) disease with an incidence of around 1 in 100,000 live births. Mutations in the gene (CTNS) that codes for the lysosomal cystine transport protein, cystinosin, represent the known causes for this disease. A wide spectrum of causal mutations have been observed involving both complete elimination of the transport protein (in the most severe cases) and more subtle quantitative deficiencies of the protein (seen in less severe cases). While the CTNS gene was identified by a classical genetic approach, there has been only minimal scientific investigation into the broader effect that genetic variation in the CTNS gene has on other downstream phenotypes that may be more directly involved in pathology.
The Approach
There is a growing realization that genes rarely work alone but are positioned within complex global regulatory networks in which they may potentially interact with many other genes. In this current proposal we will comprehensively enumerate genetic variation in the CTNS gene in individuals with cystinosis and their first degree relatives and then test whether this genetic variation influences the quantitative expression of any other gene (via the measurement of genome-wide gene expression in lymphocyte-derived cell lines). 
Specific Aims
The overall goal of this project is to determine whether the genetic variation of cystinosin (CTNS), the central gene involved in cystinosis, influences the quantitative expression of any other gene using cystinotic cell lines. There are 4 specific aims:
1. To transform lymphocytes derived from 147 cystinosis family members into cell lines

2. To comprehensively re-sequence the CTNS gene in our patient/family cohort using DNA isolated from cystinosis family members to identify all genetic variation

3. To perform whole genome transcriptional profiling using RNA isolated from the lymphoblastoid cell lines 
4. To identify those genes whose mRNA expression is altered by CTNS disease mutations
Progress to date

In the last progress report, an update on the collection of samples and the re-sequenicng of CTNS was described. Briefly, in July 2007 the Cystinosis Research Network Family Conference took place in San Antonio, Texas. With University of Texas Health Science Center San Antonio Institutional Review Board ethics approval, whole blood (5-50 ml) was collected from consenting individuals affected by cystinosis and their first degree relatives. Blood was collected from 40 individuals with cystinosis and 107 samples from unaffected individuals. White blood cells (lymphocytes) were collected and destined for use as a source of DNA, RNA and stable cell lines. 
Re-sequencing of CTNS: The DNA has been used to re-sequence CTNS and the distribution of CTNS genetic variants in cystinosis families was presented in the last Progress Report. 158 single nucleotide polymorphisms (SNPs) and 5 insertions/deletions have been identified in the cystinosis families. Of these genetic variants, 100 were referenced in the public NCBI database while 58 were novel. Three of the novel SNPs were found in exons. 
Generation of cystinotic cell lines: Permanent cystinotic lymphoblastoid cell lines (147) will be generated using Epstein-Barr virus to transform the lymphocytes. Each cell line will represent one cystinosis family member. Unfortunately, there have been a number of unforeseen and unavoidable delays in the transformation of the lymphocytes. The major problems stems from the viral agent used to immortalize the cells in culture. Recently, the monkey cell line used to produce the viral agent was no longer commercially available within America or Great Britain. We tested an old cell line we have previously used here at the SFBR but the transformation of the lymphocytes was slow and variable. We have now sourced a new batch of cells from a University researcher in New Jersey. The new cell lines have now been cultured in our laboratory and the viral agent isolated. Regrettably, the whole process of sourcing new cell lines and the logistics of getting the cells and protocol sent to our laboratory set the work back 6 months.

On a positive note, we are in the process of transforming our white blood cells and to date have generated 40 lymphoblastoid cell lines. These cell lines have been stored in Liquid Nitrogen until required.
Whole genome transcriptional profiling: Originally, we were going to extract RNA from the transformed cell lines and use this material to perform whole genome transcriptional profiling. Given the problems described above we undertook to extract RNA from 147 untransformed lymphocyte samples. We extracted RNA from Ficoll gradient lymphocytes using Trizol (Invitrogen) and RNeasy columns from Qiagen. The quality of the RNA was determined using agarose gel electrophoresis and the quantity determined using a NanoDrop ND-1000 spectrophotomer. A total of 500 ng of RNA was then used as a template to generate biotin-labeled amplified aRNA using the Ambion MessageAmp II Amplification Kit. aRNA total yield (ug) and purity (260 nm:280 nm) were determined spectrophotometrically using the NanoDrop ND-1000 and a total of 1.5 ug aRNA was dried and stored at –20ºC before sample hybridization. Hybridization of aRNA to Illumina Sentrix Human Whole Genome (WG-6) Series I BeadChips and subsequent washing, blocking and detection were carried out using Illumina’s BeadChip 6 _ 2 protocol. The WG-6 BeadChips contain >48,000 probes derived from human genes in the NCBI RefSeq and UniGene databases. Samples were scanned on the Illumina BeadArray 500GX Reader using Illumina BeadScan.

We have only recently generated this data and we are now embarking on analyzing this data set to determine which genes are differentially expressed in association with cystinosis. We will then extend our analyzes to test whether the genetic variation identified in the CTNS gene influences the quantitative expression of any other gene(s).
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