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EuroKUP COST Meeting
October 31st to November 1st 2009

Losehill Hall, Derbyshire (Near Sheffield)
Friday 30th of October:

Arrival

Saturday 31st of October
8.00-8.30am

Breakfast

8.30-9.30am

Management Committee Meeting

9.30am


Welcome and Introduction

9.30-10.00am


Session 1





CKD: Why we need Biomarkers


Prof AM El Nahas
WG 1 
Chairs: Alberto Ortiz, Effie Tsilibari
10.00-10.15 update from the chair

10.15-11.00 WG1 presentations (3X15min each, 10 min presentation 5 min discussion)

- UROEPITHELIAL TUMORS, ASSOCIATED WITH BALKAN ENDEMIC NEPHROPATHY – SPECIFIC AND COMMON MOLECULAR PATHWAYS. Toncheva D., I. Dimova, D. Nikolova, P. Dulashka, M. Polenakovic, V. Stefanovic. Dept. of Med.Genetics, Med. Faculty Sofia, Medical University, Zdrave 2 Str., Sofia 1431, Bulgaria. Institute of Organic Chemistry with Centre of Phytochemistry, Bulgarian Academy of Sciences, Acad. G. Bonchev Str., Bl. 9, 1113 Sofia, Bulgaria, Department of Nephrology, Medical Faculty, University Sts. Cyril and Methodius, Skopje, Republic of Macedonia, Institute of Nephrology, Faculty of Medicine, Nis, Serbia. 
-  INTEGRATIVE FUNCTIONAL GENOMICS IDENTIFIES BASP-1 AS A PRO-APOPTOTIC FACTOR IN DIABETIC NEPHROPATHY. Maria Dolores Sanchez Niño1, Ana Belen Sanz1, Corina Lorz2, Andrea Gnirke3, Maria Pia Rastaldi4, Viji Nair5, Jesus Egido1, Marta Ruiz-Ortega1, Matthias Kretzler5*, Alberto Ortiz1*. 1 Nefrología, Fundación Jiménez Díaz, 2 Current address: Ciemat, Madrid, Spain. 3 Current address: Fresenius Biotech GMBH, Munich, Germany. 4 Fondazione D’Amico per la Ricerca sulle Malattie Renali & Fondazione IRCCS Policlinico, Milan, Italy. 5 University of Michigan, Ann Arbor, MI, USA. 
-- TRANSGELIN IN RENAL FIBROSIS. Fani Karagianni1, Katerina Kypreou1, Panagiotis Politis1, Panagiotis Kavvadas1, Niki Prakoura1,  Alexandros Sountoulidis1, Anna Agapaki1, Demetrios Vlahakos2, Dimitrios Goumenos3, Aristidis Charonis1 . 1Biomedical Research Foundation of the Academy of Athens; 2Attikon University Hospital, University of Athens Medical School; 3Rion Hospital, University of Patras Medical School. 

11.00-11.30 coffee break

11.30-12.30 WG1 presentations-continued (4X15 min, 10 min presentation 5 min discussion)

- REDOX PROTEOMICS: STUDIES ON KIDNEY MEDULLA IN RAT MODELS FOR HYPERTENSION. David Sheehan, Raymond Tyther, Ahmad Ahmeda, Edward John, Conor Stanley an dSonia Ortiz Garcia. Proteomics research group, Dept Biochemistry, University of Cork, Ireland and Physiology Dept. University of Cork, Ireland.
- CHANGES OF PROTEIN EXPRESSION INDUCED BY HIGH GLUCOSE IN HUMAN GLOMERULAR EPITHELIAL CELLS (HGEC).  G. Drossopoulou1, E. Zaimidou1, P. Dimitraki2, I. Zoidakis2 A. Vlahou2 and E. Tsilibary1 . 1: Institute of Biology, NCSR “Demokritos”, Athens, Greece, 2: Center of Basic Research II,BRFAA, Athens, Greece. 

- LOCAL NON-ESTERIFIED FATTY ACIDS CORRELATE WITH INFLAMMATION IN ATHEROMA PLAQUES OF PATIENTS WITH TYPE 2 DIABETES.  Mas S1, Martínez-Pinna R1, Martín-Ventura JL1, Pérez R3, Gomez-Garré D2, Ortiz A1, Fernandez-Cruz A2, Vivanco F1, Egido J1. 1 Fundación Jiménez Díaz/ Universidad Autónoma de Madrid/ IRSIN. Madrid. Spain  2  Hospital Clínico San Carlos. Madrid. Spain 3 Parque Científico de Barcelona. Barcelona. Spain. 
- Improving acute kidney injury diagnosis: Presentation of a new project

Francisco J. López-Hernández & José Miguel López-Novoa

Unidad de Fisiopatología Renal y Cardiovascular. Departamento de Fisiología y Farmacología. Universidad de Salamanca, and Hospital Universitario de Salamanca. 37007 Salamanca. Spain

12.30-13.00 pm WG Chair and group: General Discussion –what to do next?

1.00-2.00pm


Buffet Lunch & Poster viewing
WG2
Chairs: Corina Mayrhofer, John Haylor
2.00-2.15 update from the chair

2.15-3.15 (2x30 minutes, 25 min presentation and 5 min discussion)

-  TOF-SIMS IMAGING OF BIOLOGICAL TISSUES. Olivier LAPRÉVOTE
1 Institute of Natural Products Chemistry, ICSN, CNRS UPR2301, 91198 Gif-sur-Yvette, France. 2 Laboratory of Toxicology, IFR 71, Faculté des Sciences Pharmaceutiques et Biologiques, Université Paris Descartes, 4, avenue de l’Observatoire, 75006 Paris, France. 
- PROTEOMIC ANALYSES OF FORMALIN-FIXED PARAFFIN EMBEDDED TISSUE. Roz Banks. On behalf of the Clinical  and Biomedical Proteomics Group, University of Leeds, UK (www.proteomics.leeds.ac.uk) and in collaboration with Waters Corporation
3.15-3.45 (1x15 minutes, 10 min presentation 5 min discussion, 2x7 minutes)

- URINARY AND TISSUE PROTEOMICS PROFILE OF RATS WITH CKD FOLLOWING SUBTOTAL NEPHRECTOMY. Melissa Vickers, Meguid El Nahas, John Haylor. Sheffield Kidney Institute, Sheffield, UK. 
- SHORT REPORTS ON THE 2009 TRAINING SCHOOLS  (ROTTERDAM and HELSINKI) Theo Luider, Rotterdam, The Netherlands and Marc Baumann, Helsinki, Finland. 

3.45-4.15 WG Chair and group: General Discussion- what to do next

WG3 session

Chairs: Franck Molina, Patricia Fernandez-Llama
4.15-4.30  Update from the Chair

4.30-4.45  - URINARY PROTEOMICS IN FSGS: Ali El Faitori, Meguid El Nahas, John Haylor. Sheffield Kidney Institute, Sheffield, UK. 

5.00-6.00 pm

Ghost Tour of Local Mountain Caverns
7.30-8.30 pm

Dinner at Losehill hall

9.00 pm

Ceilidh (Traditional Folk Music & Dance)

Sunday 1st of November

7.00-8.00am

Breakfast

WG3 session
Chairs: Franck Molina, Patricia Fernandez-Llama

8.30-10.00   WG3 presentations (6 x 15 min, 10 min presentation 5 min discussion)
-  Urinary proteomics for early diagnosis, prognosis and therapy monitoring in diabetes and diabetes-associated complications.  Petra Zürbig1, Eric Schiffer1, Harald Mischak1, Peter Rossing2,                 1 mosaiques-diagnostics GmbH, Hannover, Germany. 2 Steno Diabetes Centre,  Gentofte, Denmark. 
-  IDENTIFICATION OF BIOMARKERS FOR FABRY DISEASE BY URINE PROTEOMICS. Andreas D. Kistler1, Harald Mischak2, Frank Breunig3, Derralynn A. Hughes4, Frederic Barbey5, Denis F. Hochstrasser6, Rudolf P. Wuthrich1, Andreas L. Serra1 .1 Division of Nephrology, University Hospital Zürich, Switzerland; 2 Mosaiques Diagnostics and Therapeutics AG, Hannover, Germany; 3 Department of Nephrology, University Hospital Wurzburg, Germany; 4 Department of Academic Haematology, Royal Free Campus, University College Medical School, London, UK; 5 Division of Nephrology, University Hospital, Lausanne, Switzerland; 6 Department of Genetics and Laboratory Medicine, Geneva University Hospitals, Switzerland. 
- PRELIMINARY DATA OF URINARY PROTEOMICS FOR SEARCH OF BIOMARKERS IN CYSTINURIA, AN HERIDITARY NEPHROLITHIASIS DISEASE. Nguyen-Khoa T1,2, Guerrera IC1, Soumaka E1, Bollée G3, Vieu DL1, Knebelmann B1,3, Daudon M2, Edelman A1. Centre de Recherche INSERM U845 & Proteomic Platform Necker, Paris-Descartes University ; Depts of Biochemistry A & Nephrology, Necker Hospital, Paris, France. 

- TAMM-HORSFALL PROTEIN AND URINARY EXOSOME ISOLATION. Patricia Fernández-Llama1,2, Sookkasem Khositseth2, Patricia A. Gonzales2, Robert A. Star3, Trairak Pisitkun2, and Mark A. Knepper2.  1Renal Unit and Hypertension. Fundació Puigvert. Barcelona, Spain. 2Laboratory of Kidney & Electrolyte Metabolism, National Heart, Lung, and Blood Institute, NIH, Bethesda, MD. 3Renal Diagnostics and Therapeutics Unit, National Institute of Diabetes and Digestive and Kidney Diseases, NIH, Bethesda, MD. 
PROTEOMIC APPROACHES FOR THE IDENTIFICATION OF MOLECULAR BIOMARKERS TO BE USED IN THE EARLY DIAGNOSIS OF FABRY PATHOLOGY AS WELL AS IN THE ERT MONITORING

Manuela Cuccurullo*, Amerigo Beneduci#, Bruno Cianciaruso§, Walter de Simone+, Renzo Mignani° and Giovambattista Capasso* 

*Department of Internal Medicine, Faculty of Medicine, Second University of Naples, Naples, Italy

# Department of Chemistry University of Calabria, Arcavacata di Rende (CS), Italy
§Department of Internal Medicine, Cardiovascular and Immunological Sciences, University Federico II, Naples Italy, +Department of  Nephrology and Dialysis, Moscati Hospital, Avellino Italy, ° Department of  Nephrology and Dialysis, Infermi Hospital, Rimini Italy

- DUP: THE HUMAN NORMAL URINARY PROTEINS DATABASE. Salvetat N., Granier C., Peres S., Molina L., Molina F. SYSDIAG, UMR3145 CNRS/BIORAD,

Cap delta, 1682 rue de la Valsière, CS 61003 34184 Montpellier Cedex 4 – France. 

10.00-10.30 WG Chair and group: Discussion -what to do next?

10.30-10.45 Coffee Break
WG4

Chairs: Dimitar Vassilev, Alexander Edelman 
10.45 -11.00 Update from the WG4 Chair
11.00-11.45  WG4 presentations (3X15min)

- PRINCIPAL COMPONENT ANALYSIS (PCA) AND PARTIAL LEAST SQUARES ANALYSIS (PLS) TO PROCESS PROTEOMIC DATA: LIMITATIONS AND STRENGHTS. Sebastien Carpentier, Rony Swennen and Bart Panis.  
- Linking anatomical ontologies - automated algorithmic approaches

Peter Petrov1, Jack Leunissen2, Ernest van Ophuizen2, Dimitar Vassilev3*

1 Faculty of Mathematics and Informatics, Sofia University “St. Kliment Ohridski”, Bulgaria, 2 Laboratory of Bioinformatics, Wageningen University, The Netherlands, 

3 Bioinormatics group, Agro Bio Institute, Sofia, Bulgaria

- PRESENTATION OF THE FIRST VERSION OF THE  KIDNEY AND URINARY PATHWAYS ONTOLOGY. Julie Klein1, Simon Jupp2, Robert Stevens2, Melanie Hilario3, Joost P Schanstra1 on behalf of e-LICO.  1 Inserm U858, Toulouse, France. 2 University of Manchester, UK. 3 University of Geneva, Switzerland.  

11.45-12.15 pm WG Chair and Group: Discussion- what to do next?

12.15-12.30: Sum up of meeting main conclusions-plans for next year 

12.30 Meeting Closure

Buffet Lunch

1pm



Departure

Posters:

-THE SWEET SIDE OF THE GLOMERULAR FILTRATION BARRIER. 

Alessandra Ravidá, Ilkka Miinalainen, Luca Musante, Marjut Kreivi, Harry Holthofer. 

Centre for BioAnalytical Sciences, Dublin City University, Dublin, Republic of  Ireland. 
- IDENTIFICATION OF A UNIQUE URINARY BIOMARKER PROFILE IN AUTOSOMAL DOMINANT POLYCYSTIC KIDNEY DISEASE. Andreas D. Kistler1, Harald Mischak2, Diane Poster1, Mohammed Dakna2, Rudolf P. Wuthrich1 and Andreas L. Serra1 .1Clinic for Nephrology, Departement of Internal Medicine, University hospital, Zürich, Switzerland and 2Mosaiques Diagnostics and Therapeutics AG, Hannover, Germany. 

- ANALYSIS OF THE URINARY PROTEOME BY PROTEIN LC AND MULTIDIMENSIONAL GEL ELECTROPHORESIS. Panagiotis Zerefos, Michalis Aivaliotis, Jerome Zoidakis, Manousos Makridakis and Antonia Vlahou  Laboratory of Biotechnology Center of Basic Research II, Biomedical Research Foundation, Academy of Athens, Greece. 

- URINE PROTEOMIC PROFILING IN PREDICTION OF DIABETIC NEPHROPATY – PILOT STUDY 
Miroslava Jovanovic1, Zorica Rasic-Milutinovic2, Gordana Perunicic-Pekovic2
1 Dep.for Immunochemistry and Glycobiology, Institute for the Application of Nuclear Energy, INEP, Belgrade, Serbia, 2 Dep.of Endocrinology, University hospital Zemun/Belgrade, 3Dep.of Nephrology University hospital Zemun/Belgrade, Serbia
-PROTEOMIC MS-SPECTRA DECOMPOSITION INTO INTENSITY–REGIONS FOR IDENTIFYING POTENTIAL BIOMARKERS AND IMPROVING DISCRIMINATION ACCURACY BETWEEN NORMAL AND CANCEROUS SPECTRA.  Panagiotis Bougioukos1, Dionisis Cavouras2*, Dimitris Glotsos2, Ioannis Kalatzis2, George Nikiforidis1 and Anastasios Bezerianos1
1Department of Medical Physics, School of Medicine, University of Patras, Greece

2Medical Signal and Image Processing Lab, Department of Medical Instruments Technology, Technological Educational Institute of Athens, Greece 

ABSTRACTS
(oral presentations)
UROEPITHELIAL TUMORS, ASSOCIATED WITH BALKAN ENDEMIC NEPHROPATHY – SPECIFIC AND COMMON MOLECULAR PATHWAYS

Toncheva D., I. Dimova, D. Nikolova, P. Dulashka, M. Polenakovic, V. Stefanovic 

Dept. of Med.Genetics, Med. Faculty Sofia, Medical University, Zdrave 2 Str., Sofia 1431, Bulgaria

Institute of Organic Chemistry with Centre of Phytochemistry, Bulgarian Academy of Sciences, Acad. G. Bonchev Str., Bl. 9, 1113 Sofia, Bulgaria,
Department of Nephrology, Medical Faculty, University Sts. Cyril and Methodius, Skopje, Republic of Macedonia

Institute of Nephrology, Faculty of Medicine, Nis, Serbia
Balkan endemic nephropathy (BEN) is a familial chronic tubulointerstitial disease with insidious onset and progression to terminal renal failure. It was first described in Serbia, Bulgaria and Macedonia. One of the most interesting findings in BEN is the unusually frequent combination of parenchymal renal injury and urothelial tumors of the urinary tract. Such a combination and such frequency have not been described in any other chronic renal disease. Urothelial tumors (UTT) in the endemic areas trigger a lot of interest due to their specific characteristics: family clustering, a female predominance, multiple tumor localization either in renal, pelvis and urethra, or in pelvis and bladder. These tumors are characterized with very high incidence (more than 40% of peoples, affected by BEN) and high mortality rate. In the last decades, the uroepithelial tumors in patients from endemic regions increased in the incidence (up to 57 times more frequent than in non-endemic settlements) and become the most manifested clinical presentation. The reason causing such a genetic instability in BEN patients is unclear. The modification of clinical expression toward cancer pathology is not clarified so far and it is worthy to be investigated. As the disease tends to run in families and has shown a significant increase of tumors of the urinary tract, we can be confident that it is complex disease that is controlled by both genetic and environmental factors. That is why UTT tumors in BEN patients are a remarkable opportunity to investigate the concept of genetic predisposition to urothelial tumors and to identify genetic risk factors predisposing to UTT in BEN.
The hypothesis for multifactorial BEN etiology supposed that genetic factors create predisposition to BEN and a combination of genetic and environmental factors results in disease development and progression. The familial clustering of the disease has prompted genetic investigations. 

The data gleaned from own experiments have disclosed a strong impact of genetic factors to the development of BEN and BEN-associated urothelial tumors. The main contributions that we made in this direction involve namely, i) In BEN patients the 3q25 band was most frequently involved in chromosomal aberrations. These results support the idea that 3q25 may play a specific role and might be a marker for BEN. ii) In superficial (pTa) BEN tumor the genome instability was extremely high. Comparative Genomic Hybridization (CGH) showed genetic gains at 1q, 3q, 7p, 7q, 15q, and 19q in BEN tumors analysed. iii) CYP3A5*1 allele, previously reported as a marker for CYP3A5 expression in human kidney, is associated with increased risk for BEN. In contrast, the polymorphisms in other xenobiotic-metabolizing enzymes, for example CYP3A4, NQO1, GSTT1, GSTM1 and CYP2D6 genotypes, do not significantly modify the risk for the disease. iv) Haplotype 12 of MDR1 is protective against BEN. 
Integrative functional genomics identifies Basp-1 as a pro-apoptotic factor in diabetic nephropathy
Maria Dolores Sanchez Niño1, Ana Belen Sanz1, Corina Lorz2, Andrea Gnirke3, Maria Pia Rastaldi4, Viji Nair5, Jesus Egido1, Marta Ruiz-Ortega1, Matthias Kretzler5*, Alberto Ortiz1*
1 Nefrología, Fundación Jiménez Díaz, 2 Current address: Ciemat, Madrid, Spain. 3 Current address: Fresenius Biotech GMBH, Munich, Germany. 4 Fondazione D’Amico per la Ricerca sulle Malattie Renali & Fondazione IRCCS Policlinico, Milan, Italy. 5 University of Michigan, Ann Arbor, MI, USA
Apoptosis is considered a driving force of diabetic endorgan damage, including diabetic nephropathy (DN). However, the mechanisms that lead to diabetes induced cell death are not fully understood. In order to identify new cell death related genes of potential importance in DN, a functional genomics screen for cDNAs that induce apoptosis in vitro was combined with a transcriptional profiling of human renal biopsies from patients with DN. 12 of the 138 full length cDNAs inducing cell death in human embryonic kidney cells showed also mRNA transcript induction in human DN biopsy tissue. BASP1 passed the secondary functional screens and was induced in tubular cross-section of human DN biopsies. In cultured human tubular epithelial cells BASP1 mRNA and protein is increased via serum deprivation, the presence of high glucose concentrations or proinflammatory cytokines, all conditions able to induce apoptosis. BASP1 localizes to the cytoplasm of normal cells. In apoptotic cells it colocalizes with actin in the cell periphery. Overexpression of BASP1 induces cell death with features of apoptosis, which is inhibited by caspase inhibitors and Bax antagonists. siRNA inhibition of BASP1 expression protected tubular cells from apoptosis induced by serum deprivation or high glucose concentrations. Renal BASP1 expression was increased in kidneys from spontaneously hypertensive rats and a trend towards increased renal tubulointerstitial BASP1 mRNA expression was observed in human hypertensive nephropathy.

In summary, a combined functional genomics approach identified a novel DN associated mediator of tubular cell death. However, renal BASP1 may be increased in other chronic renal diseases.
TRANSGELIN IN RENAL FIBROSIS

Fani Karagianni1, Katerina Kypreou1, Panagiotis Politis1, Panagiotis Kavvadas1, Niki Prakoura1, Alexandros Sountoulidis1, Anna Agapaki1, Demetrios Vlahakos2, Dimitrios Goumenos3, Aristidis Charonis1
 1Biomedical Research Foundation of the Academy of Athens; 2Attikon University Hospital, University of Athens Medical School; 3Rion Hospital, University of Patras Medical School
Renal fibrosis is a common situation in several renal diseases, affecting all renal compartments and leading to chronic kidney disease. Several aspects of the pathophysiology of renal fibrosis are not yet known at the molecular level. In an effort to better understand the mechanisms and the macromolecules involved in renal fibrosis, we have applied proteomic analysis of renal cortex samples in the well established rat model of Unilateral Ureteric Obstruction (UUO). Proteomic analysis indicated that among other macromolecules, transgelin expression may be differentially regulated in this model of fibrosis.  Transgelin (also known as SM22) is a cytoskeletal 22 kDa actin-binding protein, sensitive to cell shape changes.
We have studied the expression of transgelin at three levels: using a cell culture system, using the animal model of UUO and using biopsy material from patients.

Using proximal tubule epithelial cells (HK2), we have observed that the well established pro-fibrotic factor TGF-β increases the expression of transgelin.

Using the UUO rat model, renal tissue samples from four categories of animals were analyzed and compared: sham operated and sacrificed after 2 days, ligated and sacrificed after 2 days, sham operated and sacrificed after 8 days, ligated and sacrificed after 8 days. Transgelin expression was found increased after ligation at the protein level, using both biochemical (western blotting) and morphological techniques (immunohistochemistry immunofluorescence). In double immunofluorescence experiments using α-SMA (Smooth Muscle Actin), a partial co-localization of transgelin and αSMA was observed. Transgelin expression was also found increased at the mRNA level, using RT-PCR. In silico analysis of the promoter region of the transgelin gene indicated several motifs known to interact with transcription factors activated by the TGF-beta signaling pathways. Transgelin expression showed a preferential distribution in the tubulointerstitial compartment surrounding Bowman’s capsule. This finding raises the possibility that a subgroup of fibroblasts may exist around Bowman’s capsule,that might be different phenotypically from the rest of renal interstitial fibroblasts. 

Using renal biopsy material from patients suffering from several types of renal diseases, we have observed that depending on the disease, either the glomerular or the tubulointerstitial compartment or both exhibit increased expression of transgelin. 

These results strongly suggest that transgelin is a macromolecule up-regulated in renal fibrosis.

Funding has been provided by the Biomedical Research Foundation of the Academy of Athens and by Bristol-Myers Squibb.  

Redox proteomics: Studies on kidney medulla in rat models for hypertension

David Sheehan1*, Raymond Tyther1, Ahmad Ahmeda2, Edward John2, Conor Stanley1 and Sonia Ortiz Garcia1
* Presenting author 

1. Proteomics Research Group, Dept. Biochemistry University College Cork, Ireland 2. Physiology Dept.University College Cork, Ireland

Adoption of oxidative metabolism means that aerobic systems evolved means to cope with reactive oxygen and nitrogen species (ROS/RNS). Proteins modified by ROS/RNS can be detected within proteomic separations and are of interest for a) identification of target proteins and b) enrichment for low-abundance proteins. Identification of protein targets is relevant to oxidative/nitrosative stress (i.e. where ROS/RNS exceed defences) but also to sub-stress scenarios (i.e. in redox signalling). Kidney has the widest range of oxygen concentration ranging from well-perfused (cortex) to near-anoxic (medulla) and maintenance of this range is essential for function. Kidney is especially important in high blood pressure (hypertension) and oxidative stress is implicated in both hypertension and end-stage kidney disease. 

Proteins from Wistar controls and spontaneously hypertensive rat (SHR) kidney medullas were separated by 2DE. These were probed with antibodies to 3-nitrotyrosine (3NT) and spots carrying this lesion were excised, tryptic digested and identified by peptide mass fingerprinting. Similarly, carbonylated proteins were derivatised before 2DE with hydrazine-dinitrophenonol (DNP), forming a hydrazone linkage to carbonyl groups on modified proteins. 2DE separations were probed with anti-DNP and identified by spot excision, tryptic digestion and PMF. Proteins carrying sulphenic acid lesions were reversibly reduced and collected on NEM-biotin/avidin followed by 2DE, spot excision, tryptic digestion and PMF. 

Proteomic (2DE) comparisons of control wistars and SHR kidneys revealed sub-proteomes carrying the following lesions: 3-Nitrotyrosine (22 proteins); carbonyls (12); sulphenic acid (35). Proteins carrying single, double and (in the case of beta-actin) triple redox lesions were identified. Some proteins carried two lesions. A gel-free approach selected for thiol-containing proteins and comparative measures of enzyme specific activities in rats fed a high salt diet were made. The latter showed elevated catalase but decreased glutathione reductase, thioredoxin reductase and glutathione transferase which may explain why hypertensive medulla is less able to cope with oxidative/nitrosative stress.

Both SHR and high-salt diet rats exhibit elevated oxidative stress in kidney medulla compared to Wistar controls which may impact on nitric oxide mediated signalling and inactivate some proteins. We have identified several proteins implicated as targets of this oxidative stress. Our approaches have wide applicability to other redox scenarios

Changes of protein expression induced by high glucose in Human Glomerular Epithelial Cells (HGEC). 

G. Drossopoulou1, E. Zaimidou1, P. Dimitraki2, I. Zoidakis2 A. Vlahou2 and E. Tsilibary1
1: Institute of Biology, NCSR “Demokritos”, Athens, Greece, 2: Center of Basic Research II,BRFAA, Athens, Greece
A major cell surface antiadhesin, which naturally exists on renal glomerular epithelial cells, named podocalyxin-like protein (PCLP), represents a differentiation marker for the glomerular epithelium. Podocalyxin is also expressed in endothelial cells, high-grade ovarian carcinomas, invasive breast cancers and its expression is greatly enhanced in human embryonal carcinomas. During normal kidney development and function, podocalyxin, disrupts epithelial cell junctions between differentiated podocytes and cell-matrix contacts, during the formation of the primary urinary filter. Additionaly, forced overexpression of human podocalyxin perturbs cell junctions in cultured canine MDCK cells. Moreover we have previously reported that reduced levels of podocalyxin expression result in complete attachment of HGEC to the underlying matrix affecting podocyte morphology which loose their foot processes. We have also demonstrated that, high (“diabetic”) glucose levels result in significant down-regulation of the the expression of podocalyxin and nephrin, both at mRNA and protein level. 

Therefore, long-term exposure of podocytes to high glucose levels can be considered as a model system for the suppression of podocalyxin expression. Molecular alterations of podocytes in the presence of high glucose levels have not been fully analysed. It was reported that binding of WT1 to conserved elements within the podocalyxin gene promoter results in transcriptional activation. However, different WT1 isoforms may repress or stimulate promoter activity, depending on promoter architecture and cell type. In a number of cell lines expressing WT1, novel WT1 isoforms have been detected with apparent molecular masses of 36–38 kDa in addition to the 52–54 kDa- and larger isoforms of WT1. Two putative target genes of WT1, podocalyxin and nephrin, appear to play a role in the cytoskeletal contractile apparatus of podocytes within foot processes. These cell surface components are involved in the regulation of the slit diaphragm which apparently controls permeselectivity of the glomerular filtration barrier, at least in part.

Our aim was to investigate how WT1 expression is regulated under physiological and “diabetic” glucose levels, using 2D gel electrophoresis. Our initial findings indicate that multiple proteomic changes are observed in the latter including alterations in the levels of proteins involved in glucose metabolism. In addition, WT1 isoforms in the range of 36-38kDa appear severely reduced in HGEC cultured in the presence of high-“diabetic” glucose levels. These N-terminally truncated WT1-isoforms can bind to DNA and have transcription-regulatory properties distinct from those of the main 52-54kDa forms.Our findings thus far suggest that WT1 expression is even more complex than previously recognized and emphasize that a delicate balance between the different WT1 gene products may be required for proper WT1 function.
Conclusion: Increased glucose concentrations result in modification of gene expression of a number of HGEC-specific proteins which are involved in permselectivity function of the kidney. These changes should then be involved in the development of proteinuria of diabetic nephropathy.
Local non-esterified fatty acids correlate with inflammation in atheroma plaques of patients with type 2 diabetes.
Mas S1, Martínez-Pinna R1, Martín-Ventura JL1, Pérez R3, Gomez-Garré D2, Ortiz A1, Fernandez-Cruz A2, Vivanco F1, Egido J1
1 Fundación Jiménez Díaz/ Universidad Autónoma de Madrid/ IRSIN. Madrid. Spain  2  Hospital Clínico San Carlos. Madrid. Spain 3 Parque Científico de Barcelona. Barcelona. Spain 

Background: Atherosclerosis is prevalent in diabetic patients, but there is little information on the localization of non-esterified fatty acids (NEFA) within the plaque and their relationship with inflammation. 

Objective: To characterize the NEFA composition and location in human diabetic atheroma plaques by metabolomic analysis and imaging, and address their relationship with inflammation activity. 

Methods: Time-of-flight-Secondary ion Mass Spectrometry (TOF-SIMS) was used for metabolomic analysis imaging of frozen carotid atheroma plaques. Carotid endarterectomy specimens were used for conventional immunohistochemistry, laser-capture microdissection-quantitative PCR and in situ southwestern hybridization. Biological actions of linoleic acid were studied in cultured vascular smooth muscle cells (VSMC).

Results: TOF-SIMS Imaging evidenced a significant increase in the quantity of several NEFA in diabetic versus non-diabetic atheroma plaques. Higher levels of NEFA were also found in diabetic sera. The presence of lipoprotein lipase mRNA in NEFA-rich areas of the atheroma plaque, and the lack of correlation between serum and plaque NEFA, suggests a local origin for plaque NEFA. The pattern of distribution of plaque NEFA is similar to that of MCP-1, LPL and activated NF-kB. Diabetic endarterectomy specimens showed higher numbers of infiltrating macrophages and T lymphocytes, a finding which associated with higher NEFA levels. Finally linoleic acid activates NF-kB and up-regulates the NF-kB-regulated lipoprotein lipase and MCP-1 mRNA expression in cultured VSMC.

Conclusion: There is an increased presence of NEFA in diabetic plaque neointima. NEFA levels are higher in diabetic atheroma plaques than in non-diabetics. We hypothesize that NEFA may be produced locally and contribute to local inflammation.
Improving acute kidney injury diagnosis: Presentation of a new project
Francisco J. López-Hernández & José Miguel López-Novoa

Unidad de Fisiopatología Renal y Cardiovascular. Departamento de Fisiología y Farmacología. Universidad de Salamanca, and Hospital Universitario de Salamanca. 37007 Salamanca. Spain
Acute kidney injury (AKI) due to nephrotoxicity is a major health problem whose incidence, associated mortality and derived cost have remained high and constant during the last decades. The clinical handling of AKI critically depends on an early diagnosis. In this sense, new, early and sensitive markers are under advanced stages of development, including kidney injury molecule 1 (KIM-1) and neutrophil gelatinase-associated lipocaline (NGAL). They detect renal injury much before it gives way to renal dysfunction symptoms. However, a significant advance in AKI diagnosis awaits further refinement. This project intends to deal with two different aspects that would greatly enhance our diagnostic capability towards the prevention and a more individualized intervention for theranostics. The first one is the aetiological diagnosis, that is, the capacity to identify the cause of the injury. This is of special importance under circumstances in which several potentially nephrotoxic insults converge on the same individual, such as in multidrug therapeutic regimes. Aetiological diagnosis will enable the possibility of more accurately and specifically reshape therapeutic courses by correcting the dosage of only the harming drugs. The second aspect is the diagnosis of acquired risk of AKI. This is particularly interesting under the circumstance of patients treated with potentially nephrotoxic drugs showing no signs of renal disease, who are subsequently subject to another potentially nephrotoxic agent, such as another drug, a diagnostic contrast, a heavy metal, etc., also within a theoretically subtoxic regime. Our data indicate that subtoxic regimes of drugs such as gentamicin and cisplatin predispose experimental animals to developing an acute renal failure when they are subsequently exposed to another potentially nephrotoxic agent in circumstances that cause no kidney alteration in non-predisposed animals. These scenarios pose relevant clinical situations of special importance for its hidden nature, which should be addressed from the diagnostic perspective, and which may open novel and interesting avenues for AKI diagnosis.
WG2 - EUROKUP
METHOD OPTIMIZATION FOR KIDNEY TISSUE PROTEOMICS ANALYSIS AND IMAGING MASS SPECTROMETRY
As a first step in this workgroup and to inform the EuroKUP community on the possibilities of kidney tissue proteome analysis we have had two presentations in the Nafplion meeting (Greece), one on imaging of tissues by Isabelle Fournier (France) and one on LCM/proteomics by Theo Luider (Netherlands). This has led to the agreement of posting of protocols for tissue sampling and conservation for those techniques on the EuroKUP website. In the Sheffield meeting we will have Roz Banks (UK) who will present the exploitation of the proteome of FFPE tissue and Olivier Laprevote (France) who will discuss lipidomic analysis using cluster TOF-SIMS imaging. 

The first training school related to WG2 has been organised in Rotterdam (Theo Luider) on the topic of LCM/proteomics and a second on imaging (Marc Baumann, Finland) is being held in autumn 2009. 

The 2009 actions of WG2 include: 

- displaying on the EuroKUP website detailed protocols for tissue sampling and conservation for LCM and Imaging starting from both frozen and FFPE kidney tissue 

- creation of a dedicated section on the EuroKUP website to get together tissue providers and LCM/Imaging/proteomics analysers. 

Under discussion and to be discussed in Sheffield:

- EuroKUP-coordinated analysis of the healthy kidney proteome (rat, mice, human?) by LCM/Imaging/proteomics. 

- Use of the same material in the training schools to get a first version of this healthy kidney proteome. 

- Training schools or sessions to improve the resolution of the LCM/imaging kidney dissection? 
Proteomic analyses of formalin-fixed paraffin embedded tissue
Roz Banks
On behalf of the Clinical  and Biomedical Proteomics Group, University of Leeds, UK (www.proteomics.leeds.ac.uk) and in collaboration with Waters Corporation
Obtaining large numbers of fresh frozen tissue samples/biopsies for biomarker discovery and validation can be difficult, particularly for rarer diseases. Archival formalin-fixed paraffin-embedded (FFPE) tissue represents a huge and valuable resource for biomarker research and yet due to formalin cross-linking, its use in biomarker discovery has been precluded. Recent developments in heat-induced antigen retrieval strategies (HIAR) and novel extraction protocols are beginning to allow preliminary proteomic analyses of such material.  Most successes achieved so far have been based on retrieving tryptic peptide fragments using shot-gun proteomic approaches and often involving the use of very expensive commercial extraction buffers. Attempts at extracting full-length, non-degraded, immuno-reactive proteins from archival tissue have proved to be challenging but again progress is being made and will enable Western blot-based relative quantitative analyses of the FFPE proteome possible, providing a targeted validation strategy for defining differential protein expression.  Two parallel proteomics methodologies will be presented illustrating the potential of using FFPE tissue in biomarker research.

In the first application, data will be presented to show that using a novel HIAR strategy involving SDS-containing buffer, efficient extraction of non-degraded, full length, immunoreactive protein for subsequent analysis by Western blotting is possible. Quantitative validation of the method was carried out in a cohort of matched tumor/normal, fresh frozen/FFPE renal tissue samples probed by Western blotting for a selected panel of known renal cell carcinoma (RCC) tissue markers.  While total intact protein extraction is less than that observed with fresh frozen tissue, the tumour versus normal differential expression profiles for a majority of the panel of proteins tested through Western blotting were comparable in fresh and FFPE tissue extracts and better than with commercial reagents.  The method could allow semi-quantitative validation of potential biomarker panels through a wide range of clinical samples from existing FFPE archives.
In the second application, we have developed a novel surfactant-based HIAR approach for efficient digestion and retrieval of peptide from FFPE tissue sections for quantitative label-free LC-MS/MS analysis. Initial analysis using strong cation exchange (SCX)/reversed phase (RP) HPLC coupled to an ABI QSTAR ® XL instrument showed detection of proteins with a broad range of molecular functions and from all subcellular compartments with extraction efficiencies comparable to fresh frozen tissues. In collaboration with Waters Corporation (Manchester, UK) label-free quantitation experiments have been carried out with triplicate samples spiked with internal standards being analysed using the Waters NanoAcquity UPLC coupled to a Synapt HDMS quadrupole in MSe mode and data processing using Protein Lynx Global Server (PLGS). Total protein recoveries comparable to matched fresh frozen controls were obtained reproducibly from normal renal and clear cell RCC tissue extracts.  Coverage of 286 to 314 proteins (identities based on > 2 unique peptides at >95% confidence intervals) was achieved with a one dimensional separation strategy (400 ng load) increasing to ~700 proteins per run with a 2 dimensional RP-RP separation strategy. Preliminary data for normal/RCC differential expression showed marked overlap between results from frozen and FFPE extracts, corroborating previously published results on 2D-PAGE based tissue analyses and with additional confirmation by IHC and Western blotting. 
The potential use of such approaches will be discussed together with limitations, possible refinements such as combination with laser capture microdissection techniques and the importance of determining effects of numerous pre-analytical variables such as age of blocks/fixation protocols/duration of fixation etc which could potentially influence the results achieved.   

TOF-SIMS imaging of biological tissues
Olivier LAPRÉVOTE
1 Institute of Natural Products Chemistry,
ICSN, CNRS UPR2301, 91198 Gif-sur-Yvette, France

2 Laboratory of Toxicology, IFR 71, Faculté des Sciences Pharmaceutiques et Biologiques, Université Paris Descartes, 4, avenue de l’Observatoire, 75006 Paris, France


Time-of-Flight Secondary Ion Mass Spectrometry (TOF-SIMS) using metal cluster beams as primary ions is now recognized as a powerful method for in situ chemical, biological and medical applications. It opens a new field of surface imaging, particularly for biological tissue sections. Markers can be sought without a priori knowledge. Compared to the more established MALDI imaging approach, TOF-SIMS imaging provides the incomparable advantages of a routine micrometer scale resolutions and of an easier sample preparation which does not need the surface to be coated with a matrix. However TOF-SIMS suffers from some limitations, such as the narrow mass range, from the lack of a structural analysis of the species by tandem mass spectrometry, and from the fact that mainly lipids are preferentially released from the biological samples. Most of the biological applications of modern mass spectrometry have in the recent years been focused to peptidomics and proteomics, mainly because of the advent of electrospray and MALDI methods and of high performance mass spectrometers. During the last ten years, most of the work done during the advent of MALDI mass spectrometry imaging was focused on proteins, neglecting the small molecular weight compounds such as lipids.


This presentation intends to show the wealth of powerful information that can be obtained from the lipidomic analysis of biological surfaces, such as tissue sections from human biopsies or animal organs. The method will be particularly detailed, with several examples such as the localization of xenobiotics, lipid markers from genetic diseases, and nonalcoholic fatty liver disease. The mass resolution and the mass accuracy provided by the time-of-flight mass analyser and the short primary ion pulses, together with spatial co-localizations of ions and analysis of standard compounds, all help identifying the biological markers. This analysis will always take benefit from histology made with adjacent tissue sections and conducted by clinicians specialists of the studied disease.
Identification of proteins with altered expression in kidney tissue from the rat following sub-total nephrectomy.

Melissa Vickers, Meguid El Nahas, John Haylor. Sheffield Kidney Institute, Sheffield, UK. 
Introduction: Subtotal nephrectomy (SNx) is an established model of experimental chronic kidney disease (CKD). Following SNx, Wistar rats develop hypertension, proteinuria and renal fibrosis leading to a decline in kidney function. Previous proteomic analysis of urine from this model led to the identification of proteins and metabolites elevated in response to SNx. The aim of the present study was to identify proteins with altered abundance in kidney tissue from the same model. 
Methods: Kidneys were harvested from male Wistar rats 90 days following SNx (n=8) or sham operation (n=4) performed under isofluorane anaesthesia. 400µg of kidney protein was precipitated with 3 volumes of 10% TCA/acetone, actively rehydrated and subjected to isoelectric focussing on a pH 3-10 IPG strip prior to SDS-PAGE size separation. Gels were stained with coomassie blue and analysed with PDQuest spot mapping software (Bio-rad). 10 spots with the largest increase and 10 with the largest decrease in optical density (>60 fold) in SNx kidneys compared to sham were excised from the gel. Spots were digested with trypsin and sequenced by matrix assisted lazer desorption ionization-time of flight mass spectrometry (MALDI-TOF MS) or liquid chromatography quadropole ion trap tandem mass spectrometry (LC-Qtrap MS/MS). The National Center for Biotechnology Information database was then used to match peptide sequences to their protein of origin. Molecular weights were taken from 2D gels.

Results: By day 90, protein excretion from SNx rats increased approximately 6-fold (19.2 ± 3.1 vs 112 ± 37.2 mg/24h, p < 0.05),  glomerulosclerosis 6-fold (28.7 ± 13.2 vs 4.8 ± 1.2 %, p < 0.05) and tubulointerstitial fibrosis 11-fold (14.1±1.2 vs 1.3±0.3%, p<0.05) compared to sham. In addition, the creatinine clearance of SNx rats was more than 3 times lower than values for sham operated rats (2.2±0.1 vs 0.6±0.1ml/min, p<0.05). Approximately 300 protein spots were detected by PDQuest software on each gel. Of the 10 elevated spots sequenced by mass spectrometry 4 were matched to fragments of albumin (26, 36, 45 and 46kDa) and 2 were matched to the enzymes glycine amidinotransferase (46kDa) and dimethylarginine dimethylaminohydrolase (38kDa). Other protein matches of interest were a decrease in 8 enzymes including succinate dehydrogenase (27kDa), malate dehydrogenase (27kDa), glutamate dehydrogenase (54kDa) and peroxiredoxin (27kDa).

Conclusion: The use of 2D gels coupled with MALDI-TOF MS or LC-Qtrap MS/MS successfully identified peptides with altered levels in kidney tissue from rats with experimental CKD. Increases in albumin fragments and dimethylarginine dimethylaminohydrolase, an enzyme known to break down dimethylarginine, the competitive inhibitor of nitric oxide synthase may be of particular relevance to the pathophysiology of CKD. Similarly, decreases in the citric acid cycle enzyme malate dehydrogenase and the antioxidant enzyme peroxiredoxin may also be of particular interest. 
Update on WG3 
Main activities of WG3 the past few months involved:

a) the development of a “standard” urine sample to be employed in clinical proteomics applications for platform and data comparability. In brief, urine samples from normal male and female volunteers were collected in Mosaiques Diagnostics pooled, aliquoted in 5, 10, and 50ml aliquots and distributed to multiple laboratories to be analyzed by various state-of the art proteomics technologies. Analysis involved in many cases a definition of the actual biochemical entities, i.e. proteins/peptides associated with molecular mass and detected posttranslational modifications (within the limitation of the technologies employed), and the relative abundance of these compounds. This sample is available upon request to any interested urine proteomics investigator.
b) In parallel to this effort, a position paper on minimal requirements when reporting proteomic biomarker discovery data was also prepared. In brief, these requirements include a detailed description of subjects and sampling including detailed demographic information and accurate description of the sampling conditions and procedures, reporting of the pre-analytical and analytical (platform) variability, appropriate statistical data evaluation and confirmation/qualification of the results with a blinded data set. The goal of these recommendations is to increase the likelihood that the reported biomarker candidates in discovery studies will be ultimately found to be clinically useful.
c) posting of Standard Operating Procedures (SOPs) for urine collection established by EuroKUP members at the EuroKUP website. 
In continuation to these activities potential next steps under consideration include:

1) In collaboration with WG4 a close look at published urine data with the objective to collect/integrate available sequence information and predict protein isoform differences to be further tested experimentally.

2) Along the same lines, investigation of available 2DE data and generation of a compiled web-based “standard 2DE proteomic map”.

3) In the case of biomarker discovery guidelines, a discussion on steps that should be undertaken for their further specification and dissemination is also expected.

Urinary proteomics in patients with focal  segmental glomerulosclerosis
Ali El Faitori, Meguid El Nahas, John Haylor.

Sheffield Kidney Institute, Sheffield, UK.

Background :  The application of proteomic analysis to urine may help identify biomarkers linked to progressive chronic kidney disease (CKD). Urine proteomic profiles may also offer quick and reproducible diagnostic or prognostic markers that will help to define regulatory processes manifest at the protein level. In CKD, it was considered important to distinguish between proteins associated with a fall in renal function from those associated with proteinuria.
Aims : To undertake proteomic analysis on urine obtained from normal volunteers and proteinuric patients with focal segmental glomerulosclerosis (FSGS). CKD patients with a similar eGFR to the FSGS group but without proteinuria served as a control.

Methods : Midstream urine samples were collected and pooled (n=5 per group) from normal volunteers, proteinuric patients with FSGS and eGFR-matched CKD patients without proteinuria. Following the addition of protease inhibitors, urine samples were centrifuged, filtered, concentrated, desalted, protein extracted using 10% TCA in acetone and subjected to 2D-PAGE. 125μg protein was loaded onto each gel and the volume density of spots measured using (PD Quest V8, Bio-rad). Molecular weight and pI values were obtained together with ratios of protein expression between groups. Protein spots were digested with trypsin and subjected to mass spectrometry (MALDI-TOF or Q-Iontrap MS/MS). The Swissprot database was searched using Mascot software (Matrix Science, London, UK). Forty protein spots were selected, 20 derived from the urine of proteinuric patients with FSGS which showed enhanced expression compared to normal volunteers and 20 protein spots derived from CKD patients without proteinuria showing enhanced expression compared to patients with FSGS. Ratios of protein expression between groups were adjusted for urinary creatinine. Proteins of interest were selected for western blotting and in some cases, ELISA of individual patient samples.
Results : Pooled urine samples were obtained from normal volunteers (26.8 ± 5.2 years, urinary protein  0.08 ± 0.03 g/l), proteinuric patients with FSGS (43.6 ± 10.9 years, urinary protein concentration  2.3 ± 0.3 g/l,  eGFR 36.4 ± 14.5ml/min/1.73m2) and CKD patients without proteinuria (61.4 ± 14 years, urinary protein  0.13 ± 0.07 g/l, eGFR 33.4 ± 16.3 ml/min/1.73m2). The total number of spots visualised from FSGS urine was 338. 

Urinary protein fragments of spots showing increased expression from proteinuric patients with FSGS were matched to the sequence of 14 proteins including transferrin, haptoglobin, retinol binding protein, ceruloplasmin, orosomucoid 1, α1-antitrypsin, zinc-α2-glycoprotein, α1-B-glycoprotein and hemopexin. 

Urinary protein fragments of spots showing increased expression from CKD patients without proteinuria were also matched to the sequence of 14 proteins including a C-terminal fragment of basement membrane–specific heparan sulphate proteoglycan (HSPG) core protein, E-cadherin, gelsolin, clusterin, fibrinogen alpha chain, Ig kappa chain C region, inter-alpha-trypsin inhibitor heavy chain  H4, polymeric immunoglobulin receptor, hemopexin, α1microglobulin/bikunin precursor, endonuclease domain-containing 1 protein, vesicular integral-membrane protein  (VIP36), albumin, zinc-alpha-2-glycoprotein.
Conclusion : The proteinuria of FSGS involved a marked increase in the urinary excretion of a number of proteins in addition to albumin. The proteins sequenced were thought to be mainly derived from the systemic circulation, their urinary excretion being enhanced by either increased glomerular permeability or decreased tubular reabsorption. However, proteinuria could itself be induced for example by either hemopexin or disruption to the supramolecular assembly of the GBM, through the cleavage of HSPG core protein.

Urinary proteomics for early diagnosis, prognosis and therapy monitoring in diabetes and diabetes-associated complications
Petra Zürbig1, Eric Schiffer1, Harald Mischak1, Peter Rossing2
1 mosaiques-diagnostics GmbH, Hannover, Germany
2 Steno Diabetes Centre, Gentofte, Denmark
BACKGROUND AND AIMS: Diabetic nephropathy may be detectable even at early stages in the urinary proteome. In this study we present recent data indicating that urinary proteome analysis is a valuable tool for early and sensitive detection of diabetes-associated patho-physiological changes in kidney function, assessment of disease progression and monitoring of therapy success. 
METHODS: High-resolution capillary-electrophoresis coupled to time-of-flight mass-spectrometry (CE-MS) was used to profile the low-molecular-weight proteome in urine of type 2 diabetic patients collected in longitudinal trials. 

RESULTS: Application of previously defined biomarker patterns for diabetic nephropathy and for chronic kidney disease to urine profiles obtained from normo- or microalbuminuric subjects enabled prediction of overt DN with an AUC of >0.85 (p<0.0001) for a period of >5 years in advance. One of the hallmarks of diabetes and its associated renal complications appears to be the increase in extracellular matrix and the release of its components, most notably collagen and elastin. This process appears to be in part due to reduced proteolysis, possibly due to stabilization of the proteins by oxidation and glycation, and is reflected at a very early stage by the decrease in urinary collagen fragments. Assessment of these, rather than urinary albumin, seems to result in a much higher accurate prediction of disease than microalbuminuria. Further, prognosis of progression towards DN will help targeting therapeutic intervention, ideally before irreversible damage has occurred. 
DISCUSSION: Urinary proteome analysis enables non-invasive assessment of diabetic kidney disease at an early stage via determination of specific collagen fragments, opening an avenue towards targeted therapeutic intervention.
IDENTIFICATION OF BIOMARKERS FOR FABRY DISEASE BY URINE PROTEOMICS

Andreas D. Kistler1, Harald Mischak2, Frank Breunig3, Derralynn A. Hughes4, Frederic Barbey5, Denis F. Hochstrasser6, Rudolf P. Wuthrich1, Andreas L. Serra1
1 Division of Nephrology, University Hospital Zürich, Switzerland; 2 Mosaiques Diagnostics and Therapeutics AG, Hannover, Germany; 3 Department of Nephrology, University Hospital Wurzburg, Germany; 4 Department of Academic Haematology, Royal Free Campus, University College Medical School, London, UK; 5 Division of Nephrology, University Hospital, Lausanne, Switzerland; 6 Department of Genetics and Laboratory Medicine, Geneva University Hospitals, Switzerland
BACKGROUND AND AIMS: In the X-linked hereditary lysosomal storage disorder Fabry’s disease, the deficiency in alpha-galactosidase A causes abnormal accumulation of glycosphingolipids in many organs. Organ damage, primarily of the kidneys, the heart and the CNS results in substantial morbidity and mortality. While use of enzyme replacement therapy (ERT) has been recommended for all men affected by Fabry disease, recommendations are less clear for heterozygous female patients who mostly have a milder disease course. Limiting treatment to symptomatic women with organ manifestations, however leads to a delayed therapy and might worsen outcome in those women with aggressive disease. Therefore, prognostic biomarkers that aid treatment decisions in early disease stages would be of great benefit. Here, we aimed to identify alterations in the urine proteome of female patients affected by Fabry’s disease. Characterization of a Fabry-specific biomarker profile will be the basis to define prognostic markers in future studies.

METHODS: We used capillary electrophoresis coupled to mass spectrometry (CE-MS) to investigate the urinary low-molecular weight proteome in female Fabry patients. Spot urine samples from 33 patients were compared to 67 age- and sex-matched healthy controls to identify proteins with significantly altered excretion. A biomarker model that allows the discrimination of cases and controls was generated using support-vector-machine (SVM)-based software. The biomarker model was validated in an independent cohort of 14 female Fabry patients and 19 healthy controls as well as 49 additional control patients with a variety of other renal diseases.


RESULTS: In total, a remarkable number of 227 proteins showed a significantly altered urinary excretion in Fabry disease after adjusting for multiple testing. Five of these biomarkers were sufficient to generate a model that distinguished female patients with Fabry disease from age- and sex-matched controls with a high degree of certainty. In the independent validation cohort consisting of healthy women and female patients with Fabry disease or a variety of other renal diseases, this model achieved 100% sensitivity and 97% specificity (AUC>0.9) to differentiate Fabry patients from healthy women and female patients suffering from other renal diseases.

DISCUSSION: We identified a distinct urinary proteomic pattern that characterizes female Fabry patients and generated a diagnostic biomarker model that reliably differentiates these patients not only from healthy controls but also from patients with other renal diseases. Further testing is needed to correlate these markers with disease severity, progression and outcome. Such predictive markers might in the future allow to predict disease progression and aid treatment decisions in female Fabry patients. Furthermore, sequence analysis of the identified markers might give insight into pathophysiological processes involved in disease progression.
Preliminary data of urinary proteomics for search of biomarkers in cystinuria, an heriditary nephrolithiasis disease 

Nguyen-Khoa T1,2, Guerrera IC1, Soumaka E1, Bollée G3, Vieu DL1, Knebelmann B1,3, Daudon M2, Edelman A1.

Centre de Recherche INSERM U845 & Proteomic Platform Necker, Paris-Descartes University ; Depts of Biochemistry A & Nephrology, Necker Hospital, Paris, France.

Introduction. 

Analysis of urinary proteomic profile highlighted more than 1000 peptides, some of which have been recently identified as potential biomarkers in kidney, bladder or prostate cancer or in renal graft rejection (Gonzalez-Buitrago et al Clin.Chim.Acta 2007). The goal of our study is to explore cystinuria, an autosomal recessive disorder characterized by an impaired transport of cystine and dibasic aminoacids in the proximal renal tubule. Recurrence of nephrolithiasis, the main clinical feature, leads to end-stage renal disease (ESRD) and factors of progression are unknown. Our strategy consists in identifying urinary proteins which could play a role in crystal growth in cystinuria through comparison of cystinuria patients to healthy controls and to other stone formers. The first part of the study presented here is to standardize two proteomics approaches using the samples from healthy controls.  These data will constitute the reference for the subsequent investigation of cystinuria patients. 

Methods. 

Sample preparation: 

100 ml first urine miction was treated to analyze two fractions: the supernatant obtained after centrifugation at 4°C, and exosomes after ultracentrifugation at 4°C according to guidelines for urine proteomics (http://intramural.niddk.nih.gov/research/UroProt/collection-storage.shtml). Both soluble protein and exosomal protein fractions were analysed by mass spectrometry.
Mass spectrometry analysis: 

Urinary proteomic profiling of soluble proteins was done with the ClinProt® (Bruker) technology using magnetic beads which enrich by cation exchange chromatography and analysis of the eluted peptides by MALDI-TOF-MS (Bruker). The exosomal fraction (0.3-1 mg/ml of proteins) was characterized by western-blot with antibodies for proteins found in renal tubules such as aquaporin-2 and cystic fibrosis transmembrane conductance regulator. Proteins were solubilized in the presence of SDS 2%, separated by 1D SDS-PAGE, silver stained, and each band was excised for separation by nano-HPLC (Ultimate 3000, Dionex) and  analysed by MALDI-TOF-TOF-MS (4800, Applied Biosystems).  Protein identification was performed with Mascot software.

Results. Solble protein profile analysis by ClinProt is ongoing. Preliminary proteomic analysis of exosomes from control subjects have been performed,  allowing an identification of 212 peptides. Among these proteins, 152 are common with the Knepper database (http://dir.nhlbi.nih.gov/papers/lkem/exosome/). 

Conclusion. Our preliminary protein identifications complete the database for urinary exosomes, and are promising for subsequent analysis of cystinuria patients. 

Tamm-Horsfall Protein and Urinary Exosome Isolation

Patricia Fernández-Llama1,2, Sookkasem Khositseth2, Patricia A. Gonzales2, Robert A. Star3, Trairak Pisitkun2, and Mark A. Knepper2
1Renal Unit and Hypertension. Fundació Puigvert. Barcelona, Spain
2Laboratory of Kidney & Electrolyte Metabolism, National Heart, Lung, and Blood Institute, NIH, Bethesda, MD
3Renal Diagnostics and Therapeutics Unit, National Institute of Diabetes and Digestive and Kidney Diseases, NIH, Bethesda, MD
Urinary exosomes have been proposed as a starting material for discovery of protein biomarkers of disease. Currently, standard protocols for urinary exosome isolation involve a two-step differential centrifugation process. Due to their low density, exosomes are expected to remain in the 17,000 Xg supernatant and to sediment only when the sample is spun at 200,000 Xg. Here we show, using immunoblotting and electron microscopy, that urinary exosomes are also present in the 17,000 Xg pellet as a result of entrainment by polymeric Tamm-Horsfall protein (THP). This diminishes the reproducibility of isolation. We show, by electron microscopy, that the addition of DTT to the 17,000 Xg pellet results in disruption of the THP polymeric network presumably by reduction of disulfide bonds that link the monomers. This procedure was shown to deplete the exosomal proteins Alix, TSG101, and CD9 from the 17,000 Xg pellet. Also, by shifting the THP to the 200,000 Xg pellet, the use of DTT makes it theoretically feasible to use THP in this fraction to normalize excretion rates of other proteins in spot urines. Immunoblotting to test this idea showed a high degree of correlation between exosomal proteins and THP. We conclude that 1) THP polymeric networks entrain urinary exosomes; 2) the yield of exosomes by differential centrifugation can be increased by chemical reduction of the sample; and 3) THP may be a suitable normalizing variable for urinary exosome studies when quantitative urine collections are not practical.
PROTEOMIC APPROACHES FOR THE IDENTIFICATION OF MOLECULAR BIOMARKERS TO BE USED IN THE EARLY DIAGNOSIS OF FABRY PATHOLOGY AS WELL AS IN THE ERT MONITORING
Manuela Cuccurullo*, Amerigo Beneduci#, Bruno Cianciaruso§, Walter de Simone+, Renzo Mignani° and Giovambattista Capasso*

*Department of Internal Medicine, Faculty of Medicine, Second University of Naples, Naples, Italy
# Department of Chemistry University of Calabria, Arcavacata di Rende (CS), Italy
§Department of Internal Medicine, Cardiovascular and Immunological Sciences, University Federico II, Naples Italy, +Department of  Nephrology and Dialysis, Moscati Hospital, Avellino Italy, ° Department of  Nephrology and Dialysis, Infermi Hospital, Rimini Italy

Fabry disease (FD) is a X-linked inherited pathology due to a point mutation in the gene codifying for the enzyme -galactosidase A (GAL). GAL lack determines an accumulation of glycosphingolipids (GL-3) within all body’s cells, thus compromising kidney, heart and CNS function. Even if since 2001 human recombinant GAL is commercially available, present day FD differential diagnosis  is impaired by the complexity of the syntomatology. 

The aim of this study has been the proteomic characterization of Fabry patients’ urine in order to identify molecular biomarkers to be used in the early diagnosis of the pathology as well as in monitoring the efficacy of the enzyme replacement therapy (ERT) at different time points. To this purpose, urine of Fabry patients have been grouped according to therapy length as follows: i) naïve patients; ii) patients in treatment for three months (ERT 3); iii) patients in treatment for six months (ERT 6) and iv) patients in treatment for twelve months (ERT 12). 

Considering the complexity of the biological fluid composition, protein fraction was analyzed both by mono-dimensional electrophoresis on polyacrilamide gel followed by liquid chromatography coupled with tandem mass spectrometry (LC-ESI-MS/MS) and by shotgun proteomics. Quali-quantitative analysis revealed important alterations of urinary protein profile: in particular, a de-regulation of the TammHorsfall protein (Vylet P et al, J Inherit Metab Dis, 2008), whose expression results significantly reduced in naive patients respect to both negative controls and patients in ERT, was found. Same de-regulation was detected also for the Prostaglandin Isomerase, an enzyme involved into the conversion of PGH2 to PGD2, whose serum and urinary levels have been recently associated with the progression of kidney damage in patients affected by diabetes mellitus and hypertension. Lower expression of both proteins in Fabry naïve patients respect to negative control suggests their direct involvement into disease progression and, as a consequence, their potential employment in the early diagnostic phase. Furthermore, the apparent “normalization” of both THP and Isomerase’s values in the urine of patients treated with ERT for at least six months, indicates a possible use of this protein also for the monitoring of ERT efficacy. Data obtained, if combined with those coming from metabonomic analysis, allow a clear discrimination between patients in treatment respect to those not treated and open new perspectives in the diagnostic field of Fabry pathology. 
DUP: the Human Normal Urinary Proteins database

Salvetat N., Granier C., Peres S., Molina L., Molina F.
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Abstract

With the emergence of methods of quantitative proteomics based on mass spectrometry, thousands of proteins from various biological origins can nowadays be identified and characterized. Urine is a convenient body fluid for the diagnosis and the study of renal diseases owing to its availability. Several recent studies have identified a large number of urinary proteins. Different sets of proteins were identified in each study, so it is difficult to have a comprehensive view of the normal urinary proteome. 

The aim of this study was to develop a database, called DUP, which records all human normal urinary proteins described in the proteomics analyses in the literature. Currently, DUP references more than 2300 non redundant proteins observed at least in one out of 16 publications. DUP contains basic information as accession number, protein name, MW as well as some information about the description of protein and sequence; the link with publications is available interactively. The list of human normal urinary proteins can be visualized using a user-friendly web interface. Moreover, several tools make easier to query the database: two tools allow searching a protein either by accession number, by protein name or by sequence similarity with a BLAST-like form; a tool can be used to search proteins using different criteria; the collection of proteins is representing in a interactive 2D  graphical tool.

The DUP database can serve as a reference dataset of protein in urinary biomarker discovery and in the study of associated diseases. This database is freely accessible upon request at http://www.sysdiag.cnrs.fr/dup

Principal Component Analysis (PCA) and Partial Least Squares analysis (PLS) to process proteomic data: limitations and strenghts.

Sebastien Carpentier, Rony Swennen and Bart Panis

Several hundreds of individual protein or peptide abundances can be quantified in a cell population or sample tissue. All proteomics experiments yield complex and large datasets with a huge disproportion between the hundreds of variables and the restricted number of replicates.  PCA is an unsupervised exploration of the data and displays the largest parts of variation. PCA is outstanding to detect outlying data and to detect correlations among the different variables (proteins) but it is not able to determine a threshold level for identifying which proteins are significant in classifying the experimental groups, allowing an objective removal of variables (proteins) that do not contribute to the class distinction.  Several algorithms exist to select a subset of features from the whole data set and to perform a classification.  In proteome analysis this corresponds to selecting the proteins/peptides that can best discriminate the experimental groups. The use of Partial Least Squares (PLS) as a regression technique has been promoted primarily within the area of chemometrics.  In contrast to PCA, PLS is a supervised technique mainly applied to link (or regress) a continuous response variable (or dependent variable) to a set of independent variables. PLS-DA is supervised and is able to correlate the observed variation in a dataset with class membership and to select important variables involved in a specific class distinction. A good indicator of a predictor's modeling power is Variable Importance in the Projection (VIP). The computation of VIP is similar to Power, except that the proportion of variability explained in the X variables is further weighted by variability accounted for by the components. The VIP identifies those variables that are important for explaining the variance in the model response. PLS-DA combined with VIP is able to select a subset of peptides/ proteins that is able to explain the model of class differences. But using those selected marker proteins/ peptides to classify an unknown population via PCA is not a powerful method.
Linking anatomical ontologies - automated algorithmic approaches
Peter Petrov1, Jack Leunissen2, Ernest van Ophuizen2, Dimitar Vassilev3*
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When doing biological experiments biologists and medics publish results in scientific magazines and those results are typically proven (guaranteed) to apply to a given species (namely the species the given experiments were made with). Often though, their results about particular species A may be more general and thus applicable to other species B, or at least provide insights as to what experiments one may devise while doing lab-based experiments with the species B.

Anatomical Ontologies of various species are nowadays available both in the scientific literature and on the web. Such ontologies typically contain several thousand terms (below 10,000 terms normally). Having species-specific anatomical ontologies is valuable when it comes to text /literature/ searching in the context of a particular species. But they do not have the necessary means to aid researchers when doing various cross-species text /literature/ searches.

This is where the process of linking anatomical ontologies comes into use. To link two or more anatomical ontologies basically means to draw cross-species edges between the DAGs representing their ontologies (DAG – directed acyclic graph). These cross-species edges represent various semantic relations used in linguistics (hypernyms, hyponyms, holonyms, meronyms, synonyms). Often this process is done almost entirely manually and so needs huge human intervention which makes it tedious, time-consuming and error-prone.

Developing algorithms and tools for automating this process is the goal of this project. The methods, algorithms and tools we plan to propose can be roughly divided into two major groups:
• Methods for linking terms that heavily utilize external knowledge bases to judge if and/or how closely two anatomy terms from two different species are related;
• Methods for linking terms that mostly depend on the meaning provided by the two terms themselves rather than relying on external knowledge bases

• Method for validating the results obtained and estimating the magnitude of the errors that have been made

This resource will make possible the association of the existing anatomical data with the knowledge entries as well as to develop solutions for verifying and optimization of the classification and mining processes in biomedical information.

Presentation of the first version of the 

kidney and urinary pathways ontology

Julie Klein1, Simon Jupp2, Robert Stevens2, Melanie Hilario3, Joost P Schanstra1 on behalf of e-LICO. 

1 Inserm U858, Toulouse, France

2 University of Manchester, UK.

3 University of Geneva, Switzerland. 
In the context of the joint e-LICO/EuroKUP project we have organised a kidney and urinary pathways ontology (KUPO) construction day with the participation of a number of EuroKUP members, November 2nd in Manchester, back-to-back to the Sheffield EuroKUP meeting. In this short presentation we will show a first version of the KUP ontology and how it was constructed. We will then give a preview of the KUPO day agenda so that EuroKUP members unable to attend this EuroKUP/e-LICO meeting can contribute by specifying how they would like to use a KUP ontology.

ABSTRACTS
(poster presentations)
 IDENTIFICATION OF A UNIQUE URINARY BIOMARKER PROFILE IN AUTOSOMAL DOMINANT POLYCYSTIC KIDNEY DISEASE

Andreas D. Kistler1, Harald Mischak2, Diane Poster1, Mohammed Dakna2, Rudolf P. Wuthrich1 and Andreas L. Serra1
1Clinic for Nephrology, Departement of Internal Medicine, University hospital, Zürich, Switzerland and 2Mosaiques Diagnostics and Therapeutics AG, Hannover, Germany. 

BACKGROUND AND AIMS: Insights into pathophysiological mechanisms during early stages of human autosomal dominant polycystic kidney disease (ADPKD) are limited. Urinary proteomics offers a noninvasive method to display and monitor pathophysiological processes. Here, we aimed to identify a urinary proteomic pattern specific for ADPKD, which reflects molecular mechanisms of cyst growth and might be used to predict disease progression.


METHODS: We used capillary electrophoresis coupled to mass spectrometry (CE-MS) to investigate the urinary low-molecular weight proteome in ADPKD. Spot urine samples from 17 ADPKD patients were compared to 86 age-matched healthy controls and proteins with significantly altered excretion (adjusting for multiple testing) were identified. Liquid chromatography coupled to tandem mass spectrometry (LC-MS/MS) was used to sequence these proteins. A biomarker model that allows the discrimination of cases and controls was generated using support-vector-machine (SVM)-based software. The biomarker model was validated in an independent cohort of 24 ADPKD patients and 35 healthy controls as well as 150 additional control patients with a variety of other renal diseases. All ADPKD patients were aged 18-41 years, had a GFR above 70ml/min and were followed up by sequential magnetic resonance imaging kidney volumetry every 6 months for a mean duration of 1 year.


RESULTS: The comparison of urine samples from the training cohort revealed 197 potential biomarkers with significantly altered excretion in ADPKD. 38 of these could be sequenced using LC-MS/MS. Most identified peptides represent collagen fragments mirroring drastic changes of extracellular matrix turnover in polycystic kidneys. Several other peptides were identified as fragments of uromodulin, which has been previously implicated in various renal tubular disorders.
A model selecting the 38 most consistent biomarkers enabled the discrimination of cases and controls with 100% sensitivity and 98,8% specificity. In the independent validation cohort, the biomarker model yielded a sensitivity of 87,5% and a specificity of 97,5%. The specificity of the model remained high (95.3%) applying it to a cohort of 150 patients with a variety of other chronic renal diseases.
By combining all ADPKD patients out of the training and the validation set, we were also able to generate a preliminary model based on 16 biomarkers that enabled to distinguish patients with accelerated kidney volume progression from slow progressors with 90% sensitivity and 85% specificity. However, this model has not yet been validated in an independent cohort and must be considered preliminary.


CONCLUSIONS: Our results show that ADPKD is characterized by a distinct urinary proteomic pattern distinguishing it from health and from other renal diseases. Besides giving an insight into molecular mechanisms involved in disease progression, CE-MS is a promising tool for the identification of prognostic biomarkers for ADPKD.
URINE PROTEOMIC PROFILING IN PREDICTION OF DIABETIC NEPHROPATY – PILOT STUDY

Miroslava Jovanovic1, Zorica Rasic-Milutinovic2, Gordana Perunicic-Pekovic2
1 Dep.for Immunochemistry and Glycobiology, Institute for the Application of Nuclear Energy, INEP, Belgrade, Serbia, 
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Objective: Albumin and its proteolytic fragments constitute main components of pathological urine proteome in diabetic patients. Based on its structural and binding properties, we have explored immobilized metal affinity chromatography as a means of resolving differential proteomic profiles that may be associated with subsequent development of diabetic nephropathy. 
Research design and methods: Urin samples were collected from 6 healthy control subjects (group 1), 6 subjects with type 2 diabetes and normoalbuminuria (<20 mg/g creatinine; group 2) and from 6 subjects with type 2 diabetes and microalbuminuria (urinary albumin 20 - 200 mg/g creatinine; group 3). 
Methods: Samples were analyzed by Immobilized metal-affinity capture on IMAC30 protein chip array and Surface enhanced laser desorption/ionization-time of flight mass spectrometry (SELDI-TOF MS).
Immobilized metal-affinity capture on IMAC30 protein chip array
IMAC30 spots were charged with 5 µL of 0.1 M ferric sulphate for 5 min at RT. Spots were then washed with 5 µL of deionized water for 1 min and neutralized with 5 µL 0.1 M sodium acetate buffer, pH 4.0 for 5 min.

After another rinsing with water and subsequently with 5 µL of binding buffer (0.1 M sodium phosphate, 0.5 M NaCl, pH 7.2) for 5 min, at RT, 5 µL of the corresponding urine sample was added to each spot and incubated for 30 min in a humid chamber at RT. All procedures included shaking (150 rpm). After complete drying of the spots, 1 µL of 50% sinapinic acid (in 50/49.9/0.1% acetonitrile/dH20/trifluoroacetic acid) was added to each spot, dried and then reapplied. All probes were done in duplicate.

Surface enhanced laser desorption/ionization-time of flight mass spectrometry (SELDI-TOF MS)

Protein chip arrays were analyzed by surface enhanced laser desorption/ionization-time of flight mass spectrometry (SELDI-TOF MS) using the ProteinChip Reader, Series 4000, Personal edition (BioRad, USA). All spectra were acquired in 25 kV positive ion acquisition mode, mass range of 2500-250000 kDa and with 8815 laser shots/spot of 6000 nJ laser energy. Mass calibration was performed with the ProteinChip All-in-one protein Standards II. All spectra were analyzed using CiphergenExpress Software 3.0. 
Results:

Proteomic profiling on IMAC 30 Protein Chip arrays revealed distinct pattern of molecular species with main 4.7 kDa, 9.1 kDa, 9.8 kDa, 11.7 kDa, 16.9 kDa, 66.5 kDa peaks, which showed difference in relative abundance and distribution between the groups of examined urine samples.

Conclusion: Urine proteomic profiling identifies some normoalbuminuric subjects with

type 2 diabetes, which could be candidates for developing diabetic nephropathy. Our preliminary results needs further study with a larger number of participants and it could be clinically significant.
ANALYSIS OF THE URINARY PROTEOME BY PROTEIN LC AND MULTIDIMENSIONAL GEL ELECTROPHORESIS

Panagiotis Zerefos, Michalis Aivaliotis, Jerome Zoidakis, Manousos Makridakis and Antonia Vlahou

 Laboratory of Biotechnology Center of Basic Research II, Biomedical Research Foundation, Academy of Athens, Greece

Three steps are especially important for the comprehensive analysis of urine proteome: protein concentration from urine with minimal loss; protein separation to reduce sample complexity; and peptide sequencing with high mass accuracy and

rapid scanning. In the present study, we evaluated two approaches for the analysis of the urine proteome: a two-dimensional gel-based method as well as protein LC coupled to 1 or 2DE in combination in both cases to nLC-ESI-MS/MS. 

In the case of the two-dimensional gel-based method, the "standard" urine sample collected within EuroKUP was employed to facilitate data comparison and evaluation. Proteins were initially separated using preparative polyacrylamide gel electrophoresis, into 5 mass groups: MW<15kDa, 15<MW<25, 25<MW<37, 37<MW<50, 50<MW<80. Subsequently, in a second dimension of protein separation, each group was subjected to 1D SDS-PAGE optimized for the separation of each of these molecular mass ranges using different acrylamide concentrations. The corresponding gel bands were excised from the gel, digested with trypsin and analyzed by nLC-ESI-MS/MS. The results, namely protein identifications received by 2 search engines (Mascot and Protein Pilot) and in selected cases sequencing data were compared to the nLC-MS/MS data received from the same urine sample analyzed by different proteomic platforms within the EuroKUP consortium. Identified proteins and sequencing data in part overlapped, but also in large part complemented the available urine proteome data and suggested specific differences between isoforms of different mass ranges. 

An alternative approach for urinary protein separation currently being evaluated in our lab involves the application of two different LC modes:  the popular C18 and the less studied pPhenyl columns. The collected protein fractions are subsequently separated by 1D or 2DE SDS-PAGE, followed by band/spot excision and trypsin digestion for protein identification. Preliminary results from the application of this method in the analysis of the urine proteome will be also presented.

Supported by FP7 DECanBio (project number 201333).

THE SWEET SIDE OF THE GLOMERULAR FILTRATION BARRIER

Alessandra Ravidá, Ilkka Miinalainen, Luca Musante, Marjut Kreivi, Harry Holthofer
Centre for BioAnalytical Sciences, Dublin City University, Dublin, Republic of Ireland

Alessandra.ravida@dcu.ie
Plasma is ultra-filtered in kidney glomeruli from capillary loops into urinary space proposedly in a size and charge dependent manner. Water and small solutes pass freely, whereas proteins the size of albumin or larger are retained in circulation. The filtration apparatus consists of three layers, fenestrated endothelium, glomerular basement membrane (GBM), and podocytes (glomerular epithelial cells, Fig. 1). Podocytes are interconnected with specialized cell adhesion structures called slit diaphragms, SD (Fig. 1). 
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Fig. 1. Slit diaphragms (arrow-heads) connect podocyte foot processes (P); BM, basement membrane; E, endothelial cells. 

Pavenstädt, 2002.

Dysregulation of glomerular ultrafiltration machinery leads to leakage of proteins into urine and development of nephrotic syndrome. While also recent evidence supports the fundamental role of the GBM and glomerular endothelium, it is now widely accepted that the podocyte layer represents the final seal to prevent loss of plasma proteins into urine. 
Podocytes are extremely polarised cells whose apical and basolateral membrane domains are strongly negatively charged due to the presence of highly sialylated glycoproteins, such as podocalyxin and α-dystroglycan.

The glycodecoration of podoproteins reflects accurately the cell developmental and functional status [1]. Interestingly, very recent results have rediscovered the crucial role played by sialylation in kidney development and function at a significantly higher level of accuracy. In their experiments Galeano et al. demonstrated that mutation in a key enzyme of sialic acid biosynthesis causes severe proteinuria which can be rescued by administration of N-acetylmannosamine (a precursor of sialic acid situated after the knocked-out biosynthetic step) [2]. Moreover, experimental impairment of the glycosylation machinery of podocytes resulted in retention of the non-glycosylated form of the key protein of the SD, nephrin, in the endoplasmic reticulum blocking its trafficking to the plasma membrane [3]. To date no systematic studies have been addressed to understand the role of glycosylation in podocyte injuries, even though several lines of evidence suggest a direct relationship. 
This work focuses on the missing systematics: detection and analysis of differential glycosylation patterns as associated with progression of the disease by the means of lectin histochemistry on immortalized human podocytes cell lines and western and lectin blots of podocyte treated in disease-mimicking conditions.
[1] Holthofer, H.; Virtanen I., J Histochem Cytochem. 1987, 35(1), 33-7.
[2] Galeano B.; Klootwijk R.; Manoli I.; Sun M.; Ciccone C.; Darvish D.; Starost M.F.; Zerfas P.M.; Hoffmann V.J.; Hoogstraten-Miller S.; Krasnewich D.M.; Gahl W.A.; Huizing M.  J Clin Invest. 2007, 117(6), 1585-94. 
Title: Proteomic MS-spectra decomposition into intensity–regions for identifying potential biomarkers and improving discrimination accuracy between normal and cancerous spectra. 
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Aim: In this study a new strategy for processing proteomic MS-spectra is presented, employing pattern recognition method, for reliable and effective separation of normal from cancerous MS-spectra in order to provide potential meaningful cancer biomarkers (m/z values).

Method: The method starts by MS-spectra signal conditioning (base line subtraction- normalization-smoothing-noise estimation–peak detection–peak alignment). It then continues by automatically breaking down all MS-spectra into common-equidistant intensity regions. Subsequently, most informative features (m/z values), which might constitute potential significant biomarkers, are determined at each intensity region by using a pattern recognition system for discriminating normal from cancerous MS-spectra. Finally, considering selected features from all spectral intensity regions, spectra were classified using a multi-classifier scheme, with members the Support Vector Machine, the Probabilistic Neural Network, and the k-Nearest Neighbour classifiers. To ensure robust and reliable estimates to unseen data, the proposed pattern recognition system was evaluated using an external cross validation process. 
Material: The proposed method was evaluated on two publicly available proteomic datasets, one with ovarian and the other with prostate MS-spectra. Both datasets were analyzed excluding m/z values lower than 1500, which are potentially distorted, in an effort to analyze more accurately the proteomic datasets. 

Results: The average overall performance of the system in classifying normal from ovarian cancer MS-spectra was 97.2% (employing 22/24/18/17/15 features (m/z values) at each intensity region, ranked from highest to lowest intensity regions), whereas the accuracy in discriminating spectra with no evidence of prostate disease (PSA<1) from prostate cancer spectra (PSA >4) was 92.5% (employing 8/4/15/12/13 features (m/z values) at each intensity region, ranked from highest to lowest intensity regions). 
Conclusions: The proposed method differs from others in two key issues. a/The methodology, where the concept of focusing interest on peaks from different MS-spectra intensity-regions was introduced, and b/the accuracy, where, as compared to previous studies that experimented with m/z values above 1500, the proposed system presented the highest classification accuracies. Additionally, a pattern recognition system is proposed that might be of value in the discrimination of normal from cancerous MS-spectra.
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