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Development of sample preparation methods in serum and urine proteomics for application to early complications after renal transplantation
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Introduction: Biomarkers discovered within serum and urine using proteomic techniques offer the potential for improvements in diagnosis, prognosis and treatment monitoring for renal transplant patients in a relatively non-invasive manner. However, these biological fluids present contrasting challenges. Serum is dominated by a small number of highly abundant proteins which interfere with biomarker identification and analysis; urine by contrast has a relatively low protein concentration but high interfering salt concentration. Stringent evaluation of the crucial fractionation/processing steps is needed to overcome these issues, enabling standardisation thus ensuring that biomarker candidates obtained through proteomic analysis are robust.
Methods:
1) Serum immunodepletion: A pool of serum from 17 renal transplant patients at days 1-3 post surgery has been used to compare immunodepletion of 6, 14 or 20 of the most abundant proteins in serum. The pool was deliberately created from a heterogeneous set of patients, diverse in ages, renal diseases, preceding types and times of dialysis, types of transplantation and induction immunosuppression. We have characterized both the depleted fraction of serum and the bound abundant protein fraction by 2-dimensional difference in-gel electrophoresis (2D-DIGE).
2) Urine protein extraction: Urine samples from healthy volunteers have been processed by solid phase extraction as well as solvent precipitation (with 90% acetonitrile (ACN) or 90% ethanol) and spin concentration and the resulting urine samples characterized by 2D-DIGE. 

Results:
1) Serum immunodepletion: Initial pool protein concentration was 64mg/ml after filtering out aggregates. Mean recoveries for depleted material after concentration and buffer exchange (to facilitate 2-dimensional gel electrophoresis) were appropriately low: 9.0% (6 protein depletion), 5.2% (14 protein depletion) and 3.8% (20 protein depletion). 2-dimensional gel profiles suggested good methodological reproducibility in all cases, with profiles altered from those of intact serum. Tandem mass spectrometry is being used to identify proteins which are only observed following each immunodepletion, and to analyse the high-abundance fraction.
2) Urine protein extraction: Urine precipitated with 90% ACN does not require subsequent dialysis/lyophilization for efficient 2-dimensional electrophoresis whereas precipitation with 90% ethanol does. 90% ACN was taken forward in comparison with solid phase extraction (SPE) and spin concentration (SC) for comparison by 2D-DIGE. SPE gave lower protein recovery but a relatively higher proportion of low molecular weight proteins, whereas 90% ACN precipitation gave greater recovery and a relatively higher proportion of high molecular weight proteins. Analysis of the precipitation supernatants by surface enhanced laser desorption/ionisation (SELDI) mass spectrometry has demonstrated potential enrichment of the low mass fraction. SC gave the highest recovery overall. 

Conclusions: The search for clinically applicable biomarkers from biological fluids to improve care in renal transplantation depends on rigorous analysis of methodology. This preliminary work is a prelude to applying the optimal methods to samples from renal transplant patients, enabling the search for biomarkers relevant to the early complications after renal transplantation.
