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Welcome 
 

And here we are again!!  After two years of intense work I am sure that all of us have news to share about 

that incredible sample called urine. The journey we started together two years ago is this year going to 

have a new marvellous meeting in Caparica. Urine is the best storyteller of each one of us. As such, since 

2013 it has grown constantly and consistently 3509 manuscripts in 2012, 3730 in 2013 and 3087 in 2014. 

The good memories we have of 2013 meeting, it guarantees a wonderful 2015 meeting. And we indeed 

believe this is going to happen. Yes…. but with some changes. First we are going to make the schedule 

less intense and second we are setting one evening free so you may decide between relax at the beach, or 

visit Lisbon in a trip. This trip will include the crossing of the Tajo Estuary by ferry. You may even 

decide to play golf, or to go to the SPA facilities the new venue has available. See mote at  

( http://www.aldeiadoscapuchos.pt/index.php/en/ ). 

  

We are looking forward meeting you soon personally. 

  

Yours truly, 

  

J. L. Capelo 

Carlos Lodeiro 

  

Conference Chairs  
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PL01 Urinary proteomics: from basic research towards routine clinical 

applications 

Harald Mischak  

Mosaiques Diagnostics, Germany, and University of Glasgow, United Kingdom 

 

Mass spectrometry has attracted interest in the last 2 decades as profiling tool for native peptides and 

proteins with clinical potential. A main focus is the identification of biomarkers that enable assessment of 

disease (e.g. diagnosis, prognosis), allow defining disease on a molecular level, ultimately bring an added 

benefit in patient management. It also became evident that single biomarkers are of limited value as a 

result of low specificity and significant variability. Analysis of multiple parameters appears to be the ideal 

approach to assess disease with high precision. Urine has emerged as a prime source for proteomic 

biomarkers, due its stability and ease of collection. Large multicenter studies involving several hundred 

individuals suggested a significant added benefit of urinary proteomic biomarkers. 

Among the technologies employed, capillary electrophoresis coupled mass spectrometry (CE-MS) is well 

suited for the analysis of low molecular weight proteins and peptides in urine. More than 30.000 samples 

have been analyzed to date in a comparative way using CE-MS, enabling identification of biomarkers 

based on large numbers of independent samples, a prerequisite when aiming to identify valid biomarkers.  

An obvious target for urinary clinical proteomics is the application in chronic kidney disease (CKD). 

CKD is a major health burden with associated costs exceeding 100 bio € per year worldwide. Urinary 

proteomic biomarkers enable early and accurate detection of CKD (2-5 years prior to clinical diagnosis) 

and prognosis of future development. This opens a therapeutic window at an early point in time, possibly 

even enabling curative treatment. The results have led to the initiation of a first large, multicentric, 

randomised controlled clinical trial, PRIORITY, aiming at preventing the development of diabetes- 

associated CKD by early intervention guided by urinary proteomics. Additional fields of clinical 

application are in the (early) detection of cardiovascular diseases (heart failure, and coronary artery 

disease) and in the detection and, in some cases, monitoring of malignancies, prostate, bladder, pancreas 

and cholangio carcinoma. 

These advances and the additional available data from genomics, transcriptomics and metabolomics have 

created an opportunity for integrating omics datasets to build a comprehensive and dynamic model of the 

molecular changes in disease phenotype. Systems Biology approaches, using mathematical modeling 

methods that globally describe a biological system on the basis of its modules and the functional 

connections that govern its behaviour, can be employed to decipher the molecular basis of diseases. While 

still under development, such approaches hold gthe promise of enabling identification of the best suited 

biomarkers for a specific context-of-use, and the most appropriate therapeutic targets. 
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PL02 Investigating the urine proteome for biomarker development and 

understanding disease pathophysiology 

Antonia Vlahou, 

Proteomic biomarkers promise to improve management of patients with kidney and other urogenital 

diseases by enabling, in a non invasive manner, more accurate disease detection than is possible with 

currently available diagnostic means.  In addition, urine proteome changes may provide insights in 

disease pathophysiology. This presentation will provide an overview of some main methodological 

approaches for urine analysis, including application of fractionation strategies (immobilized metal affinity 

chromatography) and depletion strategies in the discovery of urinary biomarkers for urogenital diseases. 

Difficulties in establishing ELISA-based assays meeting regulatory requirements for a clinical test as well 

as an update on promising current efforts towards establishing Multiple-reaction monitoring mass 

spectrometry approaches for further validation of biomarker candidates in urine will be presented. In 

parallel to applications in biomarker development, ongoing efforts to understand the biological relevance 

of molecular findings in urine, as currently taking place in the context of the collaborative project 

iMODE-CKD (www.imodeckd.org) will be briefly presented. 
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PL03 Catheterizing the bottleneck for urinary biomarker validation with 

backscattering interferometry 

Darryl J. Bornhop1, Amanda Kussrow1, Michael Kammer1, Lynn Samuelson1, and Pierre Massion2 

 

1 Department of Chemistry and The Vanderbilt Institute for Chemical Biology, Vanderbilt University, 

Nashville TN, 37235 

2Vanderbilt Ingram Cancer Center, Vanderbilt University Medical Center, Nashville, TN, 37232 

 

Abstract 

Purpose: To demonstrate that Back-scattering interferometry (BSI), a highly sensitive free-solution and 

label-free sensing technique that has the potential to perform rapid analytical biomarker validation at 

femtomolar levels.  

Experimental description: We show that BSI can be used to eliminate the biomarker validation 

bottleneck in the centralized laboratory and has the potential to quantify a wide array of urinary 

biomarkers in a near-patient setting.     

Results: Coupling of a newly developed droplet generator with BSI has 

enabled rapid, nanoliter-volume, biomarker quantification at the pg/mL 

(femtomolar) level in serum and urine.  For example Figure 1 illustrates 

the label-free quantification of a coat-protein from cytomegalovirus in 

urine at the pM level.  Interestingly, with the BSI probe volume (region 

where solute is detected) of 4 nanoliters used in this LOQ determination, 

there is 100 zeptomoles of target detected (4x10-9L * 25x10-12M/L = 

100x10-21moles).  Using Avogadro’s number we can express this value in 

numbers of molecules: detection of merely 60.2 molecules (100x10-

21moles/6.02x1023 molecules/mole = 602x10-1 molecules), which is well 

below the target detection limit of 8.3 million virus copies in the collected 

sample.  It will be shown that the unique sensitivity of BSI and Free-

solution operation, allowing for the assay to be performed without 

additional chemical amplification steps as in ELISA, represents an opportunity to redefine the biomarker 

assay paradigm and accelerate validation. An approach to constrain environmental noise in BSI will also 

be presented that is anticipated to lead to a bench-top BSI that can be used widely by the unskilled 

operator.   

Conclusions: Enhanced throughput, combined with excellent sensitivity under label-free and free-

solution conditions, shows promise for the use of BSI to significantly reduce the biomarker validation 

bottleneck.  

Key Words:  ultrasensitive quantitative urinalysis, viral particles, bedside diagnostic. 

Acknowledgements:  NIH, NSF, CDC 

Correspondence: Darryl.bornhop@vanderbilt.edu 

 

  

Figure 1.  CMV quantification in 

98% urine. 

 
 



Urinomics&Nephromics 2015-Proceedings 

 

22 

 

PL04 Urinary Biomarkers in Translational Research: From Discovery to Clinical 

Applications 

Christiane Auray-Blais,  

Division of Medical Genetics, Faculty of Medicine and Health Sciences, Université de Sherbrooke, 

Sherbrooke, Quebec, Canada 

 

Fabry disease is an X-linked lysosomal storage disorder characterized by the accumulation of 

glycosphingolipids, mainly globotriaosylceramide (Gb3), globotriaosylphingosine (lyso-Gb3) and 

galabiosylceramide (Ga2) in biological fluids, and different organs. Enzyme replacement therapy (ERT) 

treatment is provided to both males and females depending on the severity of symptoms. The overall 

objective of our research studies is to improve the management of Fabry disease patients by analyzing 

biomarkers that reliably reflect disease severity and progression, and thereby facilitate the evaluation of 

new therapies by improved monitoring of the response to treatment. Metabolomic approaches using time 

of flight mass spectrometry allowed the discovery of novel biomarkers related to globotriaosylphingosine 

(lyso-Gb3, m/z 786) detected in urine and plasma of Fabry patients with m/z ratios at 758, 774, 784, 800, 

802, 804, 820, and 836. All biomarkers are analogues of lyso-Gb3 with modifications on the sphingosine 

moieties. Tandem mass spectrometry methodologies were developed to perform relative quantification of 

these biomarkers in patients and controls. Fabry patient urine specimens presented analogues which were 

excreted in larger quantities than the lyso-Gb3 biomarker itself. Fabry patients with classical mutations 

presented variable lyso-Gb3 biomarker profiles with women and children having lower levels of lyso-Gb3 

compared to their male counterparts. Moreover, male Fabry patients presented different urinary excretion 

levels of some lyso-Gb3 analogues compared to females after enzyme replacement therapy treatment. We 

also found that these analogues were increased in urine of patients with cardiac variant mutations who 

mostly presented normal Gb3 and lyso-Gb3 levels. This was confirmed by a recent collaboration with 

Taipei colleagues which revealed that some patients with the IVS4+919G>A cardiac variant mutation 

excreted increased urinary levels of some of these analogues. In fact, our results show that untreated 

Fabry males present statistically significant correlations between left ventricular mass index and urinary 

and plasma lyso-Gb3 analogues at m/z 802 (+16), and urinary lyso-Gb3 at m/z 820 (+34). Moreover, a 

urine metabolomic study revealed methylated Gb3 isoforms excreted in male and female Fabry patients. 

We suggested that these methylated Gb3 isoforms are intermediate compounds in the deacylation of Gb3 

to generate the lyso-Gb3 molecule. We devised and validated a methodology to quantify these latter 

biomarkers. Our results show that Fabry patients with the p.N215S cardiac variant mutation excrete higher 

levels of methylated Gb3 isoforms compared to non-methylated isoforms, emphasizing the possible 

underlying biochemical pathway between Gb3 and lyso-Gb3. We emphasize the importance of a 

technological transfer of these validated methods to the clinical field for the evaluation of a complete 

biomarker profile for detection, diagnosis, and monitoring the response to therapy of Fabry patients.  
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PL05 The chemical modification on the specific amino-acid residues of urinary 

biomarkers from the view point of the clinical and analytical performance. 

Takeshi Sugaya   

St. Marianna University, Division of Nephrology and Hypertension (Kanagawa, Japan) 

 

Abstract 

According to the proposal for a regulation of the European parliament and of the council on in vitro 

diagnostic medical devices, the clinical evidence shall include all the information supporting the scientific 

validity of the analyte, the analytical performance and, where applicable, the clinical performance of the 

device. Concerning urinary biomarkers for diagnostic usage in the clinical setting, the standardization of 

urinary biomarkers sometimes includes a complicated problem. 

We’ve investigated the new biomarker, urinary L-FABP (L type fatty acid binding protein), for the early 

prognosis of renal diseases progression and already launched for the clinical diagnostic usage under 

Japanese governmental reimbursement system from 2011. In this presentation, I will summarize the 

clinical performance of L-FABP focusing on its anti-oxidative roles of the specific amino-acid residues 

and the effect on the standardization of urinary L-FABP from the view point of the analytical 

performance as the clinical biomarker. 

Fatty acid-binding proteins are a group of intracellular proteins of 14 kDa, belonging to the lipocalin 

family. Several isoforms of FABPs have been identified including liver, intestinal, heart and muscle, 

adipocyte, epidermal, ileal, brain, myelin, and testis types. In the human kidney, two types of FABP have 

been identified: L-FABP that is expressed in the proximal tubule, and H-FABP, produced in the distal 

tubule. L-FABP binds selectively to intracellular free unsaturated fatty acids and lipid peroxidation 

products during hypoxic tissue injury. 

Urinary L-FABP has recently been shown to be a potential biomarker for the detection and assessment of 

not only CKD (chronic kidney disease) but also AKI (acute kidney injury). Urinary L-FABP has been 

listed on KDIGO (kidney disease improving global outcomes) AKI guideline in 2012 as one of the 

candidates for the early marker of AKI in clinical studies where AKI was caused by acute tubular 

necrosis, sepsis, cardiac surgery, and nephrotoxins, including radiocontrast agents. The Japanese Ministry 

of Health, Labour and Welfare has approved urinary L-FABP as a biomarker of renal tubular injury in 

2010. 
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K01  Pathophysiological meaning of urinary biomarkers for renal diseases 

Francisco J. López-Hernández 

Instituto de Investigación Biomédica de Salamanca (IBSAL), Group of Theranostics of Renal & 

Cardiovascular Diseases (TERYC), Universidad de Salamanca, Spain 

 

In addition to containing waste products and the appropriate level of water and electrolytes to achieve 

hydroelectrolytic balance, the normal urine contains a limited amount of metabolic products, proteins, 

hormones and cytokines. Along with disposable components, other useful, usable and recyclable 

components are also filtered through the glomerular filtration barrier (GFB) and access the ultrafiltrate in 

Bowman’s capsule. Filtration of useful components is an inevitable consequence of the calculated but 

limited selectivity of the GFB, to ensure the adequate excretion of waste products. During their 

progression through the tubules, the bulk of useful components is reabsorbed back to the systemic 

circulation, either intact or, as in the case of proteins, also degraded into their basic constituents (i.e. 

aminoacids and small peptides). Yet, a variable but small (the smallest possible) amount of each useful 

component is excreted and lost with the urine, which contains small amounts of e.g. glucose and proteins. 

The specific level (i.e. concentration, daily excretion, etc.) of every single component of the urine 

responds to precise (known or unknown) physiological or pathophysiological circumstances that 

determine its filtration, reabsorption and secretion, which in turn determine its excretion. Accordingly, the 

excretion of each urinary component may become a biomarker of the underlying pathophysiological 

circumstances. For this purpose specific pathophysiological events must be unambiguously linked to the 

urinary level of each component, or the composite information provided by several of them. The urinary 

excretion of biomarkers (in general, of any urine component) can be increased by alterations in their 

plasma level, in their glomerular filtration, tubular reabsorption, tubular secretion, or in a combination of 

alteration in more than one of these. However, additional circumstances must be considered to interpret 

the meaning of the urinary level of specific biomarkers. In this regard, a very important issue is posed by 

tubular obstruction, a common finding in different acute and chronic renal diseases. Obstructed nephrons 

are highly damaged nephrons which, paradoxically, contribute little or no biomarkers to the final urine. 

Finally, procedural issues, such as urine normalization methods also condition the meaning and 

interpretation of urinary biomarkers. 
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K02 Proteomic and genomic determinants of UTI susceptibility 

 

Catharina Svanborg.  

Department of Microbiology, Immunology and Glycobiology, Institute of Laboratory Medicine, Lund 

University, Sweden. 

 

We have identified beneficial and destructive forces of innate immunity that determine the severity of 

urinary tract infection (UTI). Variant immune protein expression modulate the efficiency of the 

antibacterial defense against UTI and defects involving single proteins either exaggerate the severity of 

kidney infection (acute pyelonephritis) to include urosepsis and renal scarring or protect against 

symptomatic disease by suppressing innate immune signaling. In acute cystitis, we have identified novel 

mechanisms that control the development of disease, through disruption of the inflammasome-dependent 

protein homeostasis. Finally, we have shown that asymptomatic bacteriuria (ABU) is caused by bacterial 

suppression of host protein expression, through the inhibition of RNA polymerase II.  

 

The talk will discuss  

 

1. How the urinary tract is defended against UTI by a rapid and efficient innate immune response that 

clears the infection while maintaining tissue homeostasis.  

 

2. How UTI-associated genes and proteins control innate immunity and UTI susceptibility with distinct 

patterns for APN and acute cystitis. 

 

3. How proteomic profiles may be used diagnostically, to identify patients prone to recurrent UTI or 

chronic tissue damage (renal scarring).  

  

4. How deloberate manipulation of these pathways can be used as a therapeutic alternative to antibiotics. 

 

 

Collaborators:  

Ines Ambite1, Yunji Zheng1, Daniel Butler1, Aftab Nadeem1, Björn Wullt1, Manoj Puthia1, Thomas 

Miethke2, Björn Nilsson,4 Sing Ming Chao, John Connolly, 

 

1Department of Microbiology, Immunology and Glycobiology, Institute of Laboratory Medicine, Lund 

University, Lund, Sweden. 2Institute of Medical Microbiology and Hygiene, Medical Faculty of 

Mannheim, University of Heidelberg, Mannheim, Germany. 3Division of Hematology and Transfusion 

Medicine, Institute of Laboratory Medicine, Lund University.4 Department of Pediatrics, KK Hospital 

and ASTAR, Singapore.  
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SG01  First-void urine as a source of biomarkers for improved diagnosis and 

monitoring of cervical (pre)cancer and follow-up after vaccination 

S. Van Keer1, S. Biesmans1, G. Van Raemdonck2, X. Van Ostade2, W. Tjalma3,4, M. Ieven5,6, P. Van 

Damme1, A. Vorsters1 

[1] Centre for the Evaluation of Vaccination, Vaccine & Infectious Disease Institute, University of 

Antwerp, Antwerp, Belgium.  

[2] Proteomics, Protein Science, Proteomics & Epigenetic Signaling, University of Antwerp, Antwerp, 

Belgium.  

[3] Department of Gynecology, Obstetrics and Fertility, University of Antwerp, Antwerp, Belgium.  

[4] Department of Gynecological Oncology and Breast Clinic, Antwerp University Hospital, Antwerp, 

Belgium.  

[5] Department of Medical Microbiology, Vaccine & Infectious Disease Institute, University of Antwerp, 

Antwerp, Belgium.  

[6] Laboratory of Clinical Biology, Antwerp University Hospital, Antwerp, Belgium. 

 

Abstract: Purpose: The use of first-void (FV) urine as liquid biopsy sample for high-risk HPV (hrHPV) 

DNA testing is promising. However, no disease staging can be performed on FV urine to distinguish 

between clinical relevant hrHPV DNA infections. Therefore, we aim to detect biomarkers for cervical 

(pre)cancer diagnosis and HPV infection monitoring – originally identified in tissue biopsies and 

cervicovaginal secretions (CVS) – in home-collected FV urine samples. Secondly, we will analyze 

cervical anti-HPV immunoglobulins (Ig’s) – for which good correlates exist between IgG from serum and 

CVS – in home-collected FV urine samples, being an asset in the follow-up of HPV vaccination. 

Experimental description: The use of FV urine is by far the preferred choice of self-sampling and offers 

opportunity for collection at home, which has already proven effective in increasing participation in 

screening programs. Collection of high quality samples is a major challenge, requiring optimal collection, 

storage, transport, and analysis of the home-collected FV urine since the amount of biomarkers and Ig’s 

recovered should be sufficient for reproducible detection and quantification. Hereto, different 

conservation buffers, sample preparation methods, and assays for biomarker/Ig detection will be 

compared, developed, and optimized to create robust analytical protocol for FV urine sample preparation 

and biomarker analysis for each respective class; e.g. proteins, Ig’s, (m)RNA, (methylated) DNA). Based 

on the evidence of higher hrHPV DNA concentrations found in FV urine samples compared to the 

subsequent fractions, our hypothesis is that these biomarkers will be present in the first part of the urine 

void as well. Interesting candidate biomarkers from literature will be selected based on their relevance for 

a disease state in progression towards cervical (pre)cancer and HPV infection stage (latent, pro-, or 

regression), starting with a broad range of candidates, selecting the most promising during the course of 

this project.  

Results: Proof of concept results comparing different FV urine sample preparation methods  provided 

high protein yields after incubation in our in-house conservation medium. Further results will be 

presented at the conference. 

Conclusions: Biomarkers for cervical (pre)cancer diagnosis and monitoring will expand the potential of 

FV urine as a self-sample, since next to highly sensitive hrHPV DNA detection, also staging could be 

performed. Improvements at the level of sampling are yet required to have more accurate detection of 

infectious agents, biomarkers, or Ig’s. Results of this study may lead to an alternative screening method, 

reaching additional women, while offering a better management to those with an HPV infection. Being 

able to assess cervical anti-HPV Ig’s non-invasively will be an asset for the follow-up of HPV 

vaccination trials and programs. 

Key Words: First-void urine, Biomarker, Ig, HPV, Cervical (pre)cancer, Self-sampling 

Correspondence: Severien Van Keer1, University of Antwerp - Campus Drie Eiken, Universiteitsplein 1, 

2610 Wilrijk (Antwerp), Belgium, e-mail: Severien.VanKeer@uantwerpen.be.  
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SG02  Urinary peptide biomarkers as predictors of outcome in CKD patients  

K. Markoska1, N. Neirynck2, E. Schepers2, G. Glorieux2, C. Pontillo3, M. Dakna3, P. Zürbig3, A. Vlahou4, 

J. Masin-Spasovska1, O. Stojceva-Taneva1, M. Polenakovic1,5, R. Vanholder2, H. Mischak3, G. Spasovski1  

[1]. Department of Nephrology. Faculty of Medicine. Ss. Cyril and Methodius University in Skopje. 

Skopje. R. Macedonia.  

[2]. Department of Internal Medicine. Ghent University Hospital. Ghent. Belgium.  

[3]. Mosaiques Diagnostics GmbH. Hannover. Germany.  

[4]. Biomedical Research Foundation of the Academy of Athens, Center of Basic Research. Athens. 

Greece.  

[5]. Macedonian Academy of Sciences and Arts. Skopje. R. Macedonia.  

Abstract  

Introduction: To date, capillary electrophoresis – mass spectrometry (CE-MS) technique has shown 

excellent diagnostic performance in determining chronic kidney disease-specific biomarkers. Hence, 

CKD 273 classifier was developed to diagnose not only the CKD patients, but also to predict the 

progression (defined upon eGFR decline), On the other hand, GFR improvement or regression of the 

kidney function could be also observed, although it has been underestimated as possible outcome and 

underlying reasons or predictors for such an event have not been fully elucidated. The aim of our study 

was to identify outcomes such as progression, nonprogression and improvement in patients kidney 

function associated with subsequent change in GFR over time and their correlation with the CKD 273 

classifier.  

Methods: We calculated eGFR by MDRD equation and %slope/year in eGFR by linear regression using 

all recorded serum creatinine measurements between baseline and the last follow up date for 377 patients 

from Gent biobank. Patients with lower than -5% slope/year were described as progressors, those with 

%slope/year between -5% and +5% as non progressors or stable and patients with >5% slope/year as 

patients with improvement. Patients in the three groups were compared with regard to sex, age, systolic 

and diastolic BP, body mass index, presence of DM, number of timepoints, serum creatinine, eGFR and 

percent change (decline / improvement) in the renal function. Their baseline urine samples were analyzed 

by CE-MS and we further tested them for the CKD 273 score.  

Results: Baseline eGFR was significantly lower and number of timepoints significantly higher for 

progressors and patients that improved, compared to the nonprogressors. Furthermore, there was no 

significant difference between these groups in the number of referrals and baseline eGFR. CKD 273 score 

showed significant correlation with baseline eGFR (rho=-0,427; P<0,001), and weakly correlated with the 

%slope/year (rho=-0,176; P<0,001). However, the classifier could identify the progressors – AUC = 

0,656 (<0,001) from all others and vs those with improved GFR - AUC = 0,598 (P<0,05), but was not 

able to identify patients with improvement in GFR vs others showing AUC of 0,526 (P=0,5).  

Conclusions: There was no significant difference for any parameter between progressors and those 

showing improvement in GFR, which underscores the unpredictable natural course of the CKD patients. 

At present, biomarkers identification by CE-MS may be perceived as method of choice for issues in CKD 

progression, being able to potentially identify various outcomes in CKD patients. Our stratification could 

be perceived as study design for discovering urine peptide biomarkers and building new classifiers that 

would enable predicting the patients' outcomes, defined upon worsening/improvement in GFR.  

Key Words: chronic kidney disease, glomerular filtration rate, urine peptides, biomarker, CE-MS.  
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Abstract 

Purpose: Increased free radical production and decreased antioxidant enzyme activities contribute to the 

formation of oxidative damage byproducts in end-stage renal disease (ESRD) patients on hemodialysis. 

Some of the glutathione S-transferases polymorphisms were shown to have strong correlation with 

oxidative stress in ESRD, yet data for GSTO1 enzyme polymorphism are lacking. We studied the 

association of GSTO1 polymorphism and oxidative stress biomarkers. Furthermore, we evaluated the 

prognostic significance of GSTO1 polymorphism and protein and lipid oxidative damage byproducts.   

Material and methods: A total of 199 ESRD patients on hemodialysis and 199 age and gender matched 

healthy controls were included in the study. The GSTO1 genotype was determined by PCR-RFLP 

method. Markers of oxidative protein (advanced oxidative protein products, AOPP ; carbonyl groups) and 

lipid (malondialdehyde, MDA; MDA adducts) damage were determined spectrophotometrically and by 

ELISA. Prooxidant-antioxidant balance (PAB) has also been measured. A 5-year all-cause mortality and 

cardiovascular mortality were prospectively registered.  

Results: GSTO1 polymorphism was not significantly associated with the risk of ESRD. Biomarkers of 

lipid and protein oxidative damage were not significantly elevated in terms of GSTO1 genotype. Cox 

regression analysis demonstrated that higher values of MDA (HR=1.5, p=0.049) and PAB (HR=2.22, 

p=0.001) were independent all-cause mortality predictors. Elevated AOPP has proved to be 

cardiovascular mortality predictor (HR=2.32, p=0.006) together with higher values of MDA (HR=1.89, 

p=0.021) and PAB (HR=2.5, p=0.003). Patients with low-activity GSTO1 genotype were at greater risk 

of overall mortality although the result was not statistically significant (HR=1.4, p=0.13). No correlation 

between GSTO1 genotype and cardiovascular cause mortality was found. 

Conclusion: These results suggest that AOPP, MDA and PAB could be used to predict the risk of overall 

and cardiovascular mortality. This may further be used in determining individual antioxidant therapy . 

Key Words: haemodialysis, oxidative stress, glutathione S-transferases, polymorphism  
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SG04 Development of a predictive molecular map of Chronic Kidney Disease 

(CKD) 

M. A. Fernandes1, H. Husi1 
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Abstract 

Background: complex human disorders or traits such as chronic kidney disease (CKD) are a major health 

and financial burden in modern societies. Currently, the mechanisms involved in CKD onset and 

progression are still not fully understood. On the other hand, high-throughput omic technologies (i.e. 

transcriptomics, proteomics and metabolomics) are been widely used in studies for biomarker discovery. 

Those studies yielded a vast volume of data that taken together and with the standard bioinformatics 

analysis workflow cannot easily be collated to form a comprehensive and informative picture of a disease 

state. 

Purpose: development of a molecular model for CKD based in existing published data from multi-omics 

studies.  

Experimental description: in our initial approach we developed a molecule-centric expression database 

(CKDdb, URL: http://www.padb.org/ckddb) from multi-omic studies (covering miRNA, gene, protein 

and metabolite expression) of CKD and related traits. This resource was built by mining the current 

literature and then was performed a manual curation of the collected data. In order to deal with the high 

heterogeneity and diversity of this data, a specific ontology was applied to tie together and harmonise 

multi-level omic studies based on gene and protein clusters (CluSO) and mapping of orthologous genes 

(OMAP) across species. Expression values such as fold changes and as well statistical scores were 

retrieved from publications and later used as threshold for ontology matching and pathway analysis. To 

avoid missing key molecular evidences during the process of integrating multi-omic datasets, individual 

and binary analysis for each omic technology was performed using web-based resources and in-house 

standalone software. Regarding pathway building we used the established disease map of acute kidney 

injury (AKI)[1] for the initial mapping of our molecules in PathVisio 3.2.0.  

Results: based on miRNA-mRNA pathway relationships we found a significant involvement of the 

glycosaminoglycan degradation and ECM-receptor interaction pathways. Moreover, integrative analysis 

of gene and metabolite data using a combined approach of pathway enrichment with pathway topology 

confirmed the involvement of the glycosaminoglycan degradation pathway in CKD and also revealed a 

significant association with the D-glutamine and D-glutamate metabolism pathway. 

Conclusions: This study contributes for a better understanding of the intricate molecular features and 

pathways that drive CKD onset and progression. 

Key Words: CKD, multi-omics, data integration, disease pathways, disease modelling 

Acknowledgements: The research leading to these results has received funding from the European 

Union's Seventh Framework Programme FP7/2007–2013 under grant agreement FP7-PEOPLE-2013-

ITN-608332. 

Correspondence: Institute of Cardiovascular and Medical Sciences, University of Glasgow, BHF 

Glasgow Cardiovascular Research Centre, 126 University Place, Glasgow G12 8TA, UK |  Email 

address: m.fernandes.1@research.gla.ac.uk 

1. Husi H, Sanchez-Nino MD, Delles C, Mullen W, Vlahou A, et al. (2013) A combinatorial approach of Proteomics and Systems 

Biology in unravelling the mechanisms of acute kidney injury (AKI): involvement of NMDA receptor GRIN1 in murine AKI. BMC 
Syst Biol 7: 110. 

 

  



Urinomics&Nephromics 2015-Proceedings 

 

32 

 

SG05 GSTO2 Asn142Asp (rs156697) POLYMORPHISM IS ASSOCIATED 

WITH OXIDATIVE PROTEIN DAMAGE IN END STAGE RENAL DISEASE 

PATIENTS 

Coric Vesna 1,5 Cimbaljevic Slavica2, Suvakov Sonja1,5, Damjanovic Tatjana3,5, Stefanovic Aleksandra4, 

Pljesa-Ercegovac Marija1,5, Savic-Radojevic Ana1,5, Matic Marija1,5, Dimkovic Nada3,5, Simic Tatjana1,5 

[1]. Institute of Medical and Clinical Biochemistry, Faculty of Medicine, University of Belgrade, 

Pasterova 2, 11000 Belgrade, Serbia,  

[2]. Laboratory for Biochemistry, Health Center New Belgrade, Goce Delčeva 30, 11000 Belgrade, 

Serbia,  

[3]. Department for Renal Diseases, Zvezdara University Medical Center, Dimitrija Tucovića 161, 11000 

Belgrade, Serbia,  

[4]. Department of Medical Biochemistry, Faculty of Pharmacy, University of Belgrade, Vojvode Stepe 

450, 11000 Belgrade, Serbia,  

[5]. Faculty of Medicine, University of Belgrade, Dr Subotića 8, 11000 Belgrade, Serbia 

 

Abstract 

Purpose: Increased oxidative stress is a hallmark of end stage renal disease (ESRD) in patients 

undergoing haemodialysis, resulting in oxidative damage of crucial biomolecules. Glutathione S-

transferases (GST) are involved in xenobiotics biotransformation reactions, but also possess strong 

antioxidant activity. Hence, SNP polymorphisms of GSTO2 Asn142Asp (rs156697), resulting in 

decreased enzyme activity with consequently altered capacity for protecting tissues from oxidants, might 

contribute to endogenous predisposition to oxidative damage in the setting of already disrupted redox 

balance. The aim of this study was to assess the possible association of GSTO2 Asn142Asp polymorphism 

with higher risk of ESRD development, as well as the degree of oxidative and nitrosative protein damage 

in ESRD patients. 

Experimental description: GSTO2 Asn142Asp (rs156697) genotype was determined in 191 ESRD 

patients undergoing haemodialysis and 178 controls (age and sex matched) by PCR-RFLP method. 

Protein thiol groups (PSH) and total oxidant status (TOS) were measured spectrophotometricaly, whereas 

the concentration of nitrotyrosine was determined by ELISA. 

Results: The GSTO2 Asp/Asp genotype was significantly associated with higher risk for ESRD 

(OR=2.45, p=0.016). Furthermore, the presence of Asp allele influenced the level of protein oxidative 

damage. Namely, significantly higher concentrations of thiol groups (p=0.017) were found in patients 

carrying GSTO2 Asn/Asp+Asp/Asp genotype (6.62±2.02 μmol/g prot) in comparison with GSTO2 

Asn/Asn individuals (7.30±1.98 μmol/g). Moreover, higher level of TOS (28.82±20.97 μmol H2O2 

Equiv./l), as well as nitrotyrosine levels (77.41±37.42 nmol/l) were found in GSTO2 Asp/Asp patients 

with ESRD as opposed to the TOS and nitrotyrosine levels found in GSTO2 Asn/Asn individuals 

(24.45±20.81 μmol H2O2 Equiv./l and 69.20±37.25 nmol/l, respectively), although without reaching 

statistical significance. 

Conclusions: The presence of Asp allele might be associated with higher risk of ESRD development and 

the degree of oxidative and nitrosative protein damage in ESRD patients. 

Key Words: haemodialysis, GSTO2, polymorphism, thiol groups, TOS, nitrotyrosine 
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Introduction: Lead (Pb), arsenic (As) and manganese (Mn) are metals with neurotoxic effects that are 

present simultaneously in many occupational, environmental, food and water contaminant contexts. It is 

known that all the three metals, with emphasis on Pb and As, interfere with enzymes of the heme 

bioshyntetic pathway, leading to an accumulation of porphyrins, which in excessive levels cause 

neurotoxicity. It is exceedingly difficult to employ a single biomarker to predict neurotoxic effects caused 

by a mixture of metals, due to the different mechanisms of toxicity inherent to multiple exposures. The 

objective of this study was to evaluate the ability of a combination of urinary porphyrins to predict motor 

activity impairment induced by a mixture of Pb, As and Mn. 

Method: An “in vivo” model was used, with 5 groups of Wistar rats exposed for 8 days to Pb (5mg/Kg), 

As (60 mg/L), Mn (10 mg/Kg), the 3 metal mixture (with the same mentioned doses), and a control 

group. Motor activity was evaluated 24h after the administration of the last treatment, and 24h urine was 

collected during this period. After the last treatment the animals were sacrificed and brain was collected 

and immediately stored at -80ºC. The porphyrins profile was determined in brain and urine. 

Results: In rats treated with the metal-mixture a significant decrease in motor parameters was observed, 

when compared with controls and also in the single exposed groups. In addition, both brain and urinary 

porphyrin levels when combined and analyzed by multiple linear regression, correctly predicted the 

magnitude of the motor activity impairment. 

Conclusion: Our work suggests that the urinary porphyrin profile may be used to predict motor activity 

impairment in rats exposed to the mixture of Pb, As and Mn 
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Abstract 

Purpose: This research aims to investigate the properties of nanostructured oxide surfaces (ns-OXS) as a 

functional coating coupled to microfluidics, for the development of novel platforms, simultaneously 

performing capture and processing of urine-derived biomolecular compounds (e.g. small molecular 

compounds, lipids, polynucleotides, peptides, proteins, vesicles), whose analysis and identification is 

subsequently carried out by MALDI mass spectrometry. 

Experimental description: ns-OXS were produced by Nanoparticle Beam Deposition on conductive 

substrates, such as ITO-coated glass slides and conductive plastic. By hard mask method, nanoparticles 

were deposited in regular patterns of various shapes and composition, according to application needs. 

Simple silicone-based microfluidic elements were coupled to ns-OXS in order to capture and process urine-

derived biomolecular compounds. Sample analysis was carried out by MALDI mass spectrometry, whose 

concept particularly fits the aim of solid-state platform-supported samples batch analysis. 

Results: Nanostructured surfaces of various oxides (TiO2, ZrO2, Nb2O5) were deposited as an uniform 

coating and/or as regular patterned surface structures. Capture properties of ns-OXS were investigated, 

showing improved absorption capabilities with respect to standards of peptides and proteins as well as 

urine-derived biomolecular compounds. Strong adhesion was also observed in the case of histological 

samples subjected to mass spectrometry imaging (IMS) and other immunostaining assays. The feasibility 

of capturing urine-derived biomolecular compounds in microchannels, post-capture processing (e.g. 

washing and Trypsin digestion) and MALDI profiling could be demonstrated. 

Conclusions: ns-OXS show improved adhesion properties for an effective capture of urine-derived 

biomolecular compounds, which can safely undergo subsequent post-capture processing steps in 

microchannels. By exploiting the microchannels array based platforms, different processing steps of the 

same sample could be performed. This combinatorial approach will generate wide mass-spectrometry 

profile datasets capable of sample cohort segregation. Within the perspective of clinical routine, ns-OXS 

based microfluidic platforms could be interfaced with suitable robotics for large-scale automatic sample 

processing. In connection with MALDI mass spectrometers, this will provide an advanced tool for future 

diagnostics based on urine-derived compounds. 

Key Words: nanostructured surface, microfluidics, urine-derived compounds, biomarker, mass 

spectrometry, maldi. 
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Abstract 

Purpose: The potentialities of a powerful and solvent-free high-throughput analytical methodology based 

on solid phase microextraction in headspace mode (dHS-SPME) in combination with GC-qMS was tested. 

This technique was used for the metabolomic analysis of urine samples obtained from clinically diagnosed 

breast cancer (BC) patients (n=26) and from healthy controls (n=21) to provide comprehensive information 

on volatile metabolites as potential cancer biomarkers. 

Experimental description: The nature of the adsorptive phase, sampling temperature and extraction time 

required to achieve equilibration between the analytes and the fiber were optimized by applying a univariate 

experimental design. The best conditions were achieved using a CAR/PDMS fiber at 50 ºC during 60 min 

and was used to extract the volatile metabolites from the urine samples from both groups.  

Results: It was possible to identify 79 volatile organic metabolites (VOMs) in both control and breast 

cancer groups namely aldehydes, ketones, terpenoids, acids, alcohols, benzene derivatives, furan 

compounds, sulfur compounds, phenols, esters and naphthalene derivatives. Results showed that excretion 

values of 6 VOMs among the total of 79 detected were found to be statistically different (p≤ 0.05). Data 

was submitted to multivariate statistics [principal component analysis (PCA)], in order to visualize clusters 

of cases and to detect the VOMs that were able to differentiate cancer patients from healthy individuals. 

Conclusions: The data obtained is consistent with the hypothesis that diagnostically useful volatile 

compounds are produced in patients with cancer and secreted into the urine, thus providing support for this 

diagnostic approach in the context of different types of cancer. The ability to easily collect and store urine 

samples will be a major advantage of this approach. 

Key Words: VOMs, Urine; cancer biomarkers; HS-SPME, GC-qMS 
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Abstract 

Purpose: Olive oil (OO) consumption is associated with cardiovascular disease prevention because of 

both its oleic acid and phenolic contents. OO phenolic compounds in vivo effects are related with their 

bioavailability and it is known that these compounds undergo Phase I and II metabolism reactions. The 

majority of bioavailability studies conducted in the area have focused on hydroxytyrosol and tyrosol - 

phenolic alcohols of virgin olive oil (VOO).  

The aim of our study was to evaluate the metabolism of phenolic compounds after an acute VOO intake 

and select urinary biomarkers for monitoring VOO exposure. 

Experimental description: self-reported healthy participants (n=9) ingested 50 mL of virgin olive oil 

(VOO) in a single dose, with bread. Urine samples were collected prior to VOO ingestion and at four 

different periods (0-4h, 4-8h, 8-15h and 15-24h). Urine samples were stored at -80ºC prior to analysis. 

After centrifugation, samples were analysed by LC-ESI-Orbitrap MS in negative mode. Screening in 

urine samples of typical VOO phenolic compounds (phenolic acids and alcohols, flavonoids, lignans and 

secoiridoids) and corresponding phase I and II metabolites was done using LC-ESI-Orbitrap MS in 

negative mode. 

Results: statistical approach using principal component analysis enabled us to discriminate between urine 

samples before and after VOO intake. Based on accurate mass data, biomarkers for VOO exposure were 

tentatively identified and included Phase I (hydration, hydrogenation and hydroxylation) and Phase II 

(glucuronide, methyl and sulphated) metabolites mainly derived from secoiridoids. 

Conclusions: urinary biomarkers that allow monitoring of VOO intake were selected. The majority of the 

selected compounds were detected, at higher content, 4h after VOO consumption. 

Key Words: olive oil, phenolic compounds, metabolites, urine, bioavailability 
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Abstract 

Purpose: Up to now, tumor size and growth rate are the most used prognostic factors for renal cell 

carcinoma (RCC), likely being related with potential progressive neoplasms. Moreover, the degree of the 

tumor extension into renal vessel seems to contribute to disease-free survival and to influence prognosis. 

To highlight urinary peptidome signatures that might reflect kidney cancer progression, a systematic 

investigation by MALDI profiling was carried out identifying endogenous peptides that show a 

correlation between their abundance in urine and pT, tumor size and grade. Additionally, to explore 

proteome changes reflecting the local tumor infiltration through vena cava, a label-free nLC MS/MS was 

performed in trypsinized urine from subjects affected by RCC at different level of invasion (vascular 

endothelium/vein/ thrombosis). 

Experimental description: Peptidomic evaluation of tumor progression was performed in 117 RCC 

urine samples, through the application of C8 functionalized magnetic beads purification followed by 

MALDI-TOF and statistical analysis for group comparisons and correlations. nLC- MS/MS was used for 

peptide identification. Urine proteome investigation correlated to different renal vein invasion extent was 

carried out by label-free nLC MS/MS strategy using FASP digested pools of 3 groups. Statistical 

evaluation was obtained by Progenesis QI for Proteomics. 

Results: Fifteen endogenous peptides showed a statistically significant correlation between their urinary 

concentration and tumor size (only three negatively), twenty-six with pT (only six negatively), and only 

five with grade (only one positively). Most of them were differentially represented in urine of RCC 

patients compared to controls and for some of them varied according to pT or grade. Identity of several of 

them are likely to confirm their possible role in tumor progression. Proteomic label-free approach 

regarding tumor invasion allowed to select 671 protein IDs significantly altered in at least one of the 3 

group comparisons (fold change≥2). Twelve of them showed a progressive increase from the endothelium 

wall infiltration to thrombosis.  

Conclusions: These methodological approaches applied to urine may provide useful keys to highlight 

alterations triggered by RCC aggressiveness or vascular infiltration from endothelial layer to vein ostium 

obstruction, to better understand tumor protein handling aspects, and to describe such a dynamic system 

as growing cancer cells are. 

Key Words: RCC, Tumor progression, cancer infiltration, peptidome, proteome, label-free proteomics, 

magnetic beads, MALDI profiling, MS, vena cava, 
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O02 Proteomic and Peptidomic search of urinary IFTA biomarkers in renal 

transplantation  
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Abstract 

Purpose: In renal transplantation, graft loss associated with chronic allograft dysfunction (CAD) remains 

high. Sclerotic changes associated with tubulointerstitial injury are mediated by the processes of 

fibrogenesis, resulting in the phenotype of interstitial fibrosis and tubular atrophy (IFTA). This study was 

aimed to profile the urinary proteome and peptidome of IFTA in identifying new candidates as urinary 

biomarkers.  

Experimental description: Morning spot urine samples that were collected from kidney transplant 

recipients with biopsy-proven IFTA (stages 0-I-II/III) (n=220) under immunosuppressive treatment with 

tacrolimus plus mycophenolate with or without prednisone. 2DE-DIGE and mass spectrometry were used 

to identify proteins exhibiting differential abundance, and nanoAcquity liquid chromatographer (Waters) 

coupled to a LTQ-Orbitrap Velos (ThermoScientific) mass spectrometer were used for peptidomic 

analysisand data were analyzed with  *  XCMS software.   

Results: The 2DE-DIGE study showed 19 proteins with differential concentrations, depending on the 

IFTA histologic score, 8 of them downregulated and 11 upregulated according to IFTA stage. Peptidomic 

analysis showed increasing number of peptides accordins to IFTA degree. The post-hoc Anova  analysis 

showed increasing number of peptides according to proteinuira and IFTA degree (Table1). 26111 

peptides were detected and 39 of them were found in all groups and showed differential expression. 

 Differen 

q<0.05 

Q<0.05 and log2fc>3. Max log2fc Min log2fc Nro features align 

Ifta1 vs cont 3979 2270 12. -10. 30687 

Ifta2 vs cont 17590 11684 14.4 -13.9 31038 

Ifta3 vs cont 21754 15856 14.9 -18.6 45529 

Table 1. stringent selection post-hoc Anova 

Conclusions: We detected and quantified 134 proteins and 26111 polypeptide ions in undigested urine 

specimens across 180 IFTA patients and 40 control individuals. Although unsupervised hierarchical 

clustering differentiated between the groups when including all the identified proteins and petides, 19 

proteins and 39 petides were found to be significantly more abundant depending on histological group 

becoming possible IFTA biomarkers. These proteins and peptides will not only assist the clinician in the 

diagnosis of a disease but they will also give directions as to which therapy may be more appropriate for 

each patient, thus contributing to the development of personalized medicine. 

Key Words: Kidney transplantation, Chronic Allograft Dysfunction (CAD), Interstitial Fibrosis and 

Tubular Atrophy (IFTA), Urine, Proteomics, Metabolomics, 2D-DIGE, LC-MS-MS, Biomarker 
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O03 Clinical validation of urinary chitinase 3-like 1 as a novel biomarker for 

sepsis-induced acute kidney injury in critical care patients 
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Purpose: The main aim was the translation of the candidate novel biomarker urinary chitinase 3-like-1 

(CHI3L1), which was discovered by urinary proteomics in a novel mouse model for sepsis-induced acute 

kidney injury (AKI), to human intensive care unit (ICU) patients. Experimental description: Prospective 

cohort study at the surgical and medical ICUs of the University Hospital Ghent (2012 – 2014) using strict 

inclusion criteria for patients (age ≥18 years, arterial and urinary catheter, expected ICU stay ≥48 hours 

(h), respiratory or cardiovascular SOFA score ≥2 resp. ≥1). Participation was excluded if AKI 

KDIGOFull stage ≥2 at inclusion, chronic kidney disease stage 5 or no written informed consent. Blood 

and urine were collected at inclusion. Each patient was sampled a 2nd time at 6 pm if the 1st collection 

was before noon, then at 6 am and pm on days (d) 2-4, and at 6 am on d 5-7. The study stopped upon 

discharge from the ICU. Reference serum creatinine (SCr) was defined as the lowest SCr value within the 

last 3 months prior to enrollment. The primary and secondary endpoints were AKI KDIGOFull stage ≥2 

within 12 h resp. 24 h after enrollment. Results: 181 patients were included and 6 (3%) reached the 

primary endpoint. Baseline characteristics showed no differences with the exception of age (70.5 y [IQR: 

65.8-78.0] vs. 59.0 [50.0-70.0] for endpoint pos. resp. neg.; P=0.040). Urinary CHI3L1 measured at 

inclusion was a good predictor of the primary endpoint, with an AUC-ROC of 0.792 (95% CI: 0.726-

0.849). Based on KDIGOSCr alone instead of KDIGOFull, improved AUC-ROCs were seen at 12h i.e. 

0.877 (0.820 - 0.921) and 24h i.e. 0.901 (0.848 - 0.940). 

Conclusions: Urinary CHI3L1 was shown to be a valuable diagnostic biomarker for moderate or severe 

AKI in this adult ICU cohort and thus a successful translation of the findings from our novel preclinical 

sepsis-induced AKI model to the clinics as well as a confirmation of the urinary gel-free proteomics 

based discovery in mouse urine was obtained. 

Key Words: urinary biomarkers, acute kidney injury, sepsis, chitinase(-like) protein 

Acknowledgements: FWO grant to Jorien De Loor, IOF grant to Evelyne Meyer and Eric Hoste Patent: 

US2014006991 and EP201211163. Valorization: bimetra@uzgent.be 

Correspondence: evelyne.meyer@ugent.be, Laboratory of Biochemistry, Department of Pharmacology, 

Toxicology and Biochemistry, Faculty of Veterinary Medicine, Ghent University, Belgium. 

  



Urinomics&Nephromics 2015-Proceedings 

 

41 

 

O04 Microfluidic Chip‐Capillary Electrophoresis Devices For Assay And 

Characterization Of Proteins In Urine 

Y.S. Fung 
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Abstract 

Due to the rapid advancement of proteomics and better understanding of the gene‐protein interaction in 

post human genome development, numerous new protein drugs and biomarkers have been discovered in 

recent years, giving rise to demand for their assay in urine. For diagnostic and pharmaceutical assessment, 

it is often required analyzing trace levels of target proteins in highly complex samples. With online 

integration of important preparation procedures on‐chip (MC) such as sample cleanup, analyte isolation 

and enrichment prior to removing interfering substances from urine sample using high separation efficient 

Capillary Electrophoresis (CE), successes have been demonstrated using MC‐CE devices fabricated with 

short assay time and high detection sensitivity [1]. 

Two directions have been taken by MC‐CE development for assay of urinary proteins. The first direction 

aims to develop device for onsite determination of target proteins in urine to deliver urgently required 

results to assist decision for timely intervention. MC‐CE devices integrating with multi‐walled carbon 

nano‐tube electrochemical detector or portable UV detector have been developed in this direction [1,2]. 

Traditionally, albumin has served as a key indicator for normal functioning of the kidneys. However, 

assay of other urinary proteins, such as immunoglobulin G (IgG), albumin, transferrin (TRF), and β2‐
microglobulin (β2‐MG) can provide useful parameters to guide therapy treatment [3] and as indicators for 

diagnosis of tubular and glomerular injuries [4]. In addition, β2‐MG, TRF, and IgG provides stronger 

confirmatory results than albumin alone for diabetic nephropathy [5]. Thus, it will be desirable to have a 

device for simultaneous determination of their concentrations in urine [1]. 

The second direction aims at assay of urinary proteins at ultralow level which are difficult to detect using 

current methods. To increase the detection sensitivity, the integration of MC‐CE to remove low molecular 

weight impurities from samples prior to their detection and characterization using the extremely high 

sensitivity particle counting mode based on the Gas‐Phase Electrophoretic Mobility Molecular Analyzer 

(GEMMA) has been developed, with results showing the capability to characterize and determine human 

chorionic gonadotropin (hCG) in urine at sub‐μg/mL levels [6]. 

Key Words: Microfluidic Chip (MC), Capillary Electrophoresis (CE), MC‐CE devices, Urinary proteins, 

β2‐ microglobulin (β2‐MG), transferring (TRF), immunoglobulin G (IgG), human chorionic gonadotropin 

(hCG) 
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Petra Muckova1,2, Sindy Wendler1, Diana Rubel3, Rita Büchler1, Mandy Alert1, Oliver Gross3, Heidrun 

Rhode1* 

[1] Institute of Biochemistry I,  

[2] Clinics of Neurology, University Hospital Jena, Nonnenplan 2-4, 07740 Jena, Germany  

[3]Department of Nephrology and Rheumatology, University Medicine Göttingen, Robert-Koch Str. 40, 

37075 Göttingen, Germany 

 

The Alport syndrome (AS) is a hereditary nephropathy caused by mutations in collagen IV genes. 

Affected individuals are born healthy. During childhood, the collagens of premature GBM cannot be 

replaced by mature collagen IV chains (α: 3, 4, 5) in AS. This results in hematuria and proteinuria always 

leading to end stage renal disease during adolescence in AS. 

Purpose: The efficiency of the currently most widely used therapy of AS, ACE-inhibition, depends on 

the onset of therapy - the earlier the better. Thus, early progressive biomarkers are urgently required to 

ensure early diagnosis, onset and monitoring of therapy. Here, for biomarker search a comprehensive 

proteomic approach has been applied to serum of juvenile mice (COL(IV)A3-/-) of various ages serving 

as well characterized AS-mice model with and without therapy. 

Experimental description: Mice: Wild type controls C and AS groups comprising AS-0 and AS-R with 

placebo and Ramipril administration, respectively. Serum samples were taken at week 4.5, 6.0, 7.5 and 

9.5 pp. Sample preparation: Automated and precise non-denaturating two dimensional chromatographic 

fractionation according [1]. Briefly, 100 μL of 12 pools were 1D-separated on a Superdex™ 200 GL 

column (10/300, GE Healthcare) controlled by an Äkta purifier™ system (GE Healthcare). 48 fractions 

(250 μL) were collected into chilled 96-well deep well plates. All 1D-fractions were separated by anion 

exchange chromatographic 2D-fractionation of using micro column arrays. Mass spec analysis: 2D-

fractions (>0.03 mg/ml) were tryptically digested and analyzed by mass spec in sets of 96 in microplates 

[1]. Separation of peptides prior to mass spec on a Hypersil Gold UHPLC column (1.9 μm, 50×1.0 mm) 

with an Accela 1250 UHPLC system using a binary mobile phase. MS/MS measurements on a LTQ 

Orbitrap Discovery (Thermo Fisher Scientific, USA) by positive mode heated electrospray ionization. 

Data analysis: Proteome Discoverer 1.3 and Sequest database search (FDR<0.01). To detect differences 

between the three groups of samples of the same age, i.e., AS-0 vs. C, AS-R vs. AS-0, and AS-R vs. C, 

analysis with Sieve 2.0 and 2.1 (Thermo Fisher Scientific, USA) was done. Proteins with ratios >2 and 

<0.5 were considered as stringently up- and down-regulated in fractions when occurring in at least two 

locations. Immunoquantitation: commercial ELISA. 

Results: The alteration of serum composition clearly depends on age and stage of renal disease. A panel 

of 15 early biomarker candidates has been identified at age of 4.5 wk. Two of them were preliminary 

validated by ELISA. At the beginning serum constituents indicate enhanced remodeling of extracellular 

matrix, cell damage and production of acute phase proteins probably focally in the kidney. In later stages 

renal filtration failure and systemic acute phase reaction determine serum composition. Some of them are 

already known from humans with progressive AS indicating our search method to be reliable. 

Conclusions: The findings of early alterations, once approved in man, open a window of opportunity for 

sensitive and specific, early diagnosis of AS in children as well as for therapy monitoring. 

Reference: [1] Automated native sample preparation for proteome analysis. S. Wendler et. al., in: 

Automation Systems of the 21th Century. Nova Science Publishers, NY, 2013, ISBN: 978-1-62948-262-

0, p. 1-50, 
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Abstract 

Purpose: Proteinuria is often used as a surrogate marker in monitoring and predicting outcome in patients 

with chronic kidney disease, but it is non-specific. IgAN belongs to the most common primary 

glomerulonephritis worldwide with serious prognosis; end stage renal disease is reached in about 50 % of 

patients within 30 years with the necessity of renal replacement therapy. The development of noninvasive 

diagnostic tests could be useful for detection of subclinical types of IgAN, evaluation of disease activity, 

monitoring disease progression and assessment of treatment effectiveness. The main aim of this work was 

to assess differences in urine proteins in patients with nephropathies and healthy controls and to identify 

abnormal proteins as potential biomarkers of the renal disease. 

Experimental description: In our pilot project, we selected 20 patients with stable renal function 

assessed by the level of serum creatinine, eGFR level, and daily proteinuria excretion and compared with 

healthy volunteers. Protein quantification was performed using iTRAQ labeling method. The peptides 

were separated by the isoelectric focusing method (IEF) and nano-LC with C18 column and identified by 

mass spectrometry using MALDI-TOF/TOF MS and Orbitrap Fusion. 

Results: Proteins´ lists obtained from IEF-LC-MS-MS/MS analysis were combined. Quantitative analysis 

was performed with proteins represented by more than two peptides. The final combined protein list 

contained 422 proteins. It was found out that 113 proteins are common in both experiments. We have 

identified 46 urinary proteins in urine significantly up- or down regulated in the urine of IgA nephropathy 

patients and found changes in proteins such as vitamin D binding protein, Apolipoprotein A-I, Mannan-

binding lectin, Uromodulin, Alpha-1-acid glycoprotein. The quantity of Afamin was decreasing more 

than three times, on the other hand the quantity of Pepsin increase more than seven times. 

Conclusions: We have optimized proteomic methodology that is able to identify potential urine 

biomarkers of kidney disease. Study of changes of urinary proteins could help to establish the diagnosis, 

assess the disease activity and/or predict the prognosis of different renal diseases. 

Key Words: Urine proteomics, Kidney disease, IgAN, LC-MS/MS 
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Abstract 

Purpose: Infectious and noninfectious respiratory disorders are the leading cause of death in neonatal 

intensive care. Manifestations of infectious diseases in newborns with severe morphological and 

functional immaturity, especially in children with very low and extremely low birth weight (VLBW and 

ELBW), are often nonspecific. Incorrect diagnosis and late start of targeted therapy are common failures 

in the treatment of neonatal patients. A serious problem during intensive care and nursing of premature 

infants is the invasiveness of many examination methods. The aim of this research was to develop an 

approach for differential diagnosis of respiratory disorders for newborns being treated in the Neonatal 

Intensive Care Unit (NICU) based on urine proteome analysis.   

Experimental description: Urine samples from newborns were collected at the V. I. Kulakov Research 

Center of Obstetrics, Gynecology and Perinatology. All newborns had respiratory disorders of different 

diagnosis and required specific therapy in the Neonatal Intensive Care Unit. Urine samples of newborns 

were prepared and LC-MSMS analyzed according to the protocol described previously (Pastushkova LK, 

et al. (2013). Plos One;8(8):e71652) with minor modifications caused by low sample volume. 

Results: Proteins reliably distinguishing newborns with respiratory disorders of infectious and non-

infectious genesis were determined. Different clinical parameters of the patients such as length of the 

gestation period, age and body weight were evaluated. 

Conclusions: A number of proteins with potential use for the differential diagnostics of congenital 

pneumonia and respiratory diseases of non-infectious origin (transient tachypnea, respiratory distress 

syndrome, apnea of prematurity) were identified. 

Key Words: urine proteome, mass spectrometry, newborn, respiratory tract disorders. 
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Summary 

Because urine is less complex and can accumulate massive changes from both plasma and related organs, 

it is considered an ideal source for biomarker studies. Thus, a comprehensive profile of urinary proteome 

will provide a better understanding of the biological functions of urinary proteins and their association 

with human diseases. Here, we present an in-depth analysis of urinary proteome based on one-

dimensional (1D), two-dimensional (2D) and three-dimensional (3D) separation strategies, including 

direct 1DLC/MS/MS, 2DLC/MS/MS, and gel-eluted liquid fraction entrapment electrophoresis 

(GELFrEE)/liquid-phase isoelectric focusing (LP-IEF) followed by 2DLC/MS/MS. A total of 6,412 

proteins were identified, of which 2,213 were not reported in previous studies and 2,571 were relatively 

and absolutely quantitated (spanning a magnitude of 106) with an intensity-based absolute quantification 

algorithm. Western blots analyses of 8 proteins from 1D, 2D, and 3D separation strategies showed that 

these proteins could be found in most normal samples, and 4 potential biomarkers from IgA nephropathy 

and glioma tissue/cell were verified in urine, which indicated the potential disease biomarkers from other 

biological specimens might be used as urinary candidates. Tissue-based analysis revealed that 514 tissue-

enriched and 917 tissue-enhanced proteins from 27/32 tissues could be detected in urine, indicating that 

the urinary proteome might play an important role in studying the functions of related organs, such as 

brain and kidney. We also observed that deeper separation allowed for the identification of more tissue-

related and disease-specific proteins. All of the detailed information can be publicly accessed at the 

“Human Urine Proteome Database” (www.urimarker.com/urine), which could provide complementary 

information for predicting urinary candidate biomarkers and modifying the targeted proteomics 

workflow.  
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Abstract 

Purpose: The objective of the present study was to identify urinary proteins that can be used as 

biomarkers to discriminate benign prostatic hyperplasia (BPH) from prostate cancer (PCa). 

Background: Diagnosis of PCa is currently known to generate high rates of false-positive results.  In 

cases of raised levels of prostate-specific antigen and suspicious digital rectal examination findings, a 

transrectal ultrasonography (TRUS)-guided biopsy of the prostate gland is additionally performed to 

confirm malignancy.  However, TRUS-guided prostate biopsy is frequently associated with adverse 

effects which can lead to major complications.  In more than 80 percent of patients subjected to prostate 

biopsy, the invasive and costly procedure appears unnecessary as results turned out to be benign.  Hence, 

biomarkers to identify patients with BPH are greatly needed so that they can be excluded from the 

prostate biopsy procedure and avoid its side effects and cost.   

Experimental description:  Urine samples from patients with BPH (n = 16) and early stages (I/II) of 

PCa (n = 13) were collected in sterile containers containing NaN3.  The samples were centrifuged and the 

resulting supernatant was dialyzed and freeze-dried.  Urinary proteins were analyzed by 2-dimensional 

gel electrophoresis (2DE), followed by silver staining or western blotting.  Detection of transferred O-

glycosylated proteins was performed using a lectin.  Protein abundance was analyzed using the 

ImageMaster 2D Platinum software, version 7.0.  Identification of protein spots of interest was performed 

by MS/MS analysis and database search using the MASCOT engine.  

Results: Our data showed that the urine of patients with BPH contains decreased abundance of a lectin-

binding glycopeptide fragment of inter-alpha trypsin inhibitor (ITI) heavy chain H4 (H4f) but relatively 

higher levels of two ITI light chain fragments (LCf) compared to patients with early stage PCa.  The 

inverse aberrant urinary ITI-H4f and ITI-LCf levels in the urine of BPH patients compared to those with 

PCa are suggestive of strong discriminatory power to effectively differentiate the two groups of patients, 

and preliminary results obtained from ongoing epidemiological validation studies appear promising.   

Conclusions: Ratio of urinary ITI-H4f to ITI-LCf may be used to effectively differentiate patients with 

BPH from those with PCa although this requires further epidemiological assessment.  If proven for its 

efficacy, patients with the different prostate diseases can be managed accordingly and will only receive 

therapeutic interventions that are necessary. 

Key Words: prostate cancer; benign prostatic hyperplasia; biomarker, urinary protein, inter-alpha trypsin 

inhibitor heavy chain H4; inter-alpha trypsin inhibitor light chain. 
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Abstract: Thiazide diuretics are amongst most widely prescribed and effective anti-hypertensive 

medicines worldwide. They can however cause a number of adverse effects of which thiazide-induced 

hyponatremia (TIH) is amongst the most important, both clinically and also scientifically as a paradigm 

of dysregulated distal nephron sodium and water reabsorption. Severe TIH often causes debilitating 

symptoms including confusion, falls and seizures, and can sometimes be even fatal. The physiological 

effects of sodium salt on blood pressure are not a simple function of intake but reflect the balance of 

dietary salt ingestion and its excretion into the urine. The molecular mechanisms underlying in TIH are 

poorly understood although the phenomenon is highly reproducible on single dose rechallenge and 

mechanisms are likely to involve excessive saliuresis and water retention.  

Some potential molecular mechanisms in TIH may include: (1) Inhibition of the thiazide-sensitive sodium 

chloride cotransporter (NCC) in the distal convoluted tubule (DCT) (2) With No lysine protein Kinase 

(WNK) regulation of NCC in the DCT (3) polydypsia and (4) excessive water reabsorption in the 

collecting duct. Thiazide diuretics mimic the effects of NCC, resulting in loss-of function and causes salt 

wasting and lower blood pressure. WNK kinases regulate NCC both by expression at the surface 

membrane and its phosphorylation state, affecting transporter kinetics. Signalling molecules which lie 

intermediate between the WNK kinases and NCC such as STE20/SPS1-related proline/alanine-rich kinase 

(SPAK) could also have effect on tubular sodium reabsorption in TIH. Regulation of vasopressin induced 

water reabsorption via AQP2 trafficking may also be important.  

Advancements in understanding of thiazide-sensitive pathways may further uncover the molecular and 

pathophysiological mechanisms underlying sodium and water trafficking. In turn this could lead to the 

identification of novel antihypertensive drug targets and inform the design of new thiazide-like medicines 

less prone to cause hyponatremia.  

Keywords: Thiazides, Hyponatremia and sodium regulation  
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Abstract  

Purpose: Tuberculosis (TB) is a leading cause of death worldwide, with up to one third of the world’s population 

suspected to harbour the causative bacterium, M. tuberculosis. In Southern Africa, co-infection with HIV poses a 

significant public health concern as current sputum-based diagnostic tools perform poorly in HIV+ individuals. Urine 

has been proposed as a suitable alternative medium for detection of protein biomarkers for M. tuberculosis which 

may be used to diagnose the disease in HIV+ as well as HIV- patients. A panel of 26 M. tuberculosis proteins has 

been previously identified by discovery mass-spectrometry in human urine (Young et. al. 2014). In the present paper 

we will describe research to validate these candidate biomarkers using available mass spectrometry-based proteomics 

technology, in order to develop a urine-based TB diagnostic tool.  

Experimental description: The clinical utility of these biomarkers has been tested by employing parallel reaction 

monitoring (PRM) to determine their concentration in urine samples from individuals with known TB/HIV status. An 

initial panel of 13 peptides derived from these candidate biomarkers was used in a PRM analysis of a training cohort 

comprised of 10 HIV+/TB+, 10 HIV-/TB+ and 10 HIV-/TB- patient urine samples.  

Results: M. tuberculosis derived peptides were found in all 20 TB+ samples, however some of these were also 

identified in the TB- samples. This may be due to homology with non-tuberculosis mycobacteria, or may point to 

wide-spread subclinical infection with M. tuberculosis in South Africa, even in patients who test negative by 

traditional sputum methods. In order to better understand this, additional peptides derived from the list of 26 

candidate biomarkers are being tested in a similar manner.  

Conclusions: This paper will then further describe the validation of this by quantitative targeted proteomics on a 

larger cohort (n=120) of urine samples from these suspects in order to better assess their population variability. Once 

validated, these biomarkers should enable development of novel diagnostic tools for the fight against TB.  

Key Words: Urine, Biomarkers, Tuberculosis, HIV, Target Proteomics.  

 

Figure 1: PRM analysis for a single Mycobacterially derived peptide, corresponding to the protein PE/PGRS 27 (Tuberculist 

accession Rv1450c) detected in an HIV-/TB+ patient urine sample following analysis on a Q Exactive mass spectrometer  

Acknowledgements: We thank the NRF, MRC and EDCTP for their financial support of this research and NCS 

and JMB thank the NRF for the South African Research Incentive Funding for Rated Researchers and the Research 

Chair grants respectively.  

Correspondence: Blackburn research group, Clinical Laboratory Sciences department, Institute of Infectious 

Diseases and Molecular Medicine, Faculty of Health Sciences, University of Cape Town, South Africa. 

nelson.dacruzsoares@uct.ac.za and jonathan.blackburn@uct.ac.za 

  



Urinomics&Nephromics 2015-Proceedings 

 

49 

 

O12 Developing community-based urine sampling methods to integrate biomarker 

technology for patient health assessment 

J. Draper1, A.J. Lloyd1, N.D. Willis2, L. Xie2, H. Zubair1, K.Tailliart1, J.C. Mathers2 M. Beckmann1,  

[1] Institute of Biological, Environmental and Rural Sciences, Aberystwyth University, Aberystwyth, 

SY23 3DA, UK 

[2] Human Nutrition Research Centre, Institute of Cellular Medicine, Newcastle University, Newcastle-

upon-Tyne, NE4 5PL,UK 

Abstract 

Dietary exposure and nutritional status has a huge impact on the health and well-being of populations. It 

is widely accepted that there is great potential to use dietary advice/interventions to delay drivers of 

chronic health risk in individuals.  Obtaining objective, self-reported dietary exposure information from 

individuals is challenging as a result of the complexity of the monitoring tools (e.g. Food Frequency 

Questionnaires), bias and genuine miss-reporting, hindering research efforts to link specific foods to clear 

population health outcomes. Additionally, within the older members of society there are many vulnerable 

individuals whom are incapable of precise self-reporting, where providing accurate diagnoses of dietary 

exposure and nutritional status is particularly important. 

In epidemiological studies, urine sampling is a non-invasive, easy sample for participants to collect in 

their home-settings. However collection of urine samples that can accurately represent the eating pattern 

of an individual is challenging as a result of the cyclical nature of eating behaviour and the dynamic, and 

often rapid, metabolism and excretion of metabolite derived from dietary sources.  With much more 

limited opportunity for urine sampling in epidemiological studies it is essential that the methodology not 

only has minimal impact on the day-to-day activities of participants, but also is data rich in terms of 

biomarker discovery and/or targeted measurement. We are aiming to develop and validate a simplified, 

robust, diagnostic urine population screening method using a combination of metabolomics and machine 

learning technology. This method needs to be acceptable in a community setting and is suitable for 

routine use to cheaply and objectively monitor behavioural (e.g. diet and exercise) drivers of chronic 

health risk and that can provide dietary exposure information and current health status much closer to 

point of care. 

Key words: Dietary exposure, metabolomics, machine learning, cost-effective diagnostic tool 
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Abstract 

An understanding of causal relations between diet and health is hindered by the lack of robust biological 

markers of food exposure. Most dietary biomarkers currently have been identified on the basis of 

knowledge of food composition by using hypothesis-driven approaches. However, the rapid development 

of metabolomics resulting from the development of highly sensitive OMICS analytical instruments, the 

availability of metabolite databases and progress in bioinformatics has aided in the identification of novel 

biomarkers for the intake of a range of foods including fruit, vegetables, beverages, meats and complex 

diets. 

We have previously used data-driven approaches using non-targeted metabolomic techniques coupled 

with semi-automated machine learning data mining to understand the limitations in discovering food-

derived biomarkers in human urine. Our current study, M.A.I.N (Metabolomics at Aberystwyth, Imperial 

and Newcastle) builds on these preliminary data to discover and validate potential dietary biomarkers in 

both controlled clinical and epidemiological contexts. The project brings together researchers from 

internationally recognized UK teams who already have a track record of collaborating in research to 

develop novel approaches for estimating dietary exposure using metabolomics. 

In Aberystwyth, spot urine collections are being investigated with a range of metabolomic techniques, 

starting with Flow Infusion-High Resolution Fingerprinting (FIE-HRMS) using Orbitrap Mass 

Spectrometry (MS) coupled with multivariate classification and feature selection, to evaluate the 

likelihood of biomarker discovery for around 20 important dietary components. Where probable success 

is indicated we will use Ultra High Performance Liquid Chromatography-High Resolution MS (UHPLC-

HRMS), using both Reverse Phase C18 and Hydophillic Interaction Chromatography (HILIC), to cover a 

range of metabolite chemistry and identify potential biomarkers. The combination of chromatography, 

accurate mass and tandem mass spectrometry (MSn) means that we can accurately elucidate potential 

biomarkers after modelling, without the needed for extensive targeted studies. Pre-processing and 

multivariate analysis of high mass resolution data (both LC and FIE) is computationally intensive, 

therefore all metabolomics workflows are fully integrated with a High Performance Computer which 

provides the ability for more in-depth modelling, quicker processing times and robust validation of 

processing/model parameters. Potential food biomarkers will be validated by quantification (using 

chemical standards where possible) in biofluid samples obtained from controlled clinical studies and free-

living individuals taking part in several independent cohort studies for which good quality dietary 

information exists. 
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Abstract 

Purpose: The aim of this study was to evaluate the effect on blood and biochemical parameters of cows 

fed with a diet in which the soybean meal was partially substituted by urea (U) and coated urea (UC).  

Experimental Description: Eight crossbred cows (Holstein x Zebu) were confined and randomly 

assigned to four sequential diets distributed in two 4 x 4 Latin squares simultaneously: SM = soybean 

meal (control); UC 0 = (U) 100%/(UC 0%); UC 44 = U 56%/ UC 44%; UC 88 = U 12%/ UC 88%, 

Animals were fed on diets containing sugarcane (70%) and concentrate (30%). The diets were offered to 

the animals during 21 days. The total duration of the experiments was of 84 days.  

Results: The inclusion of 88% coated urea in the diet as a replacement for soybean meal was a significant 

difference in the number of erythrocytes, as these cells increased by 18.5% compared to control. The 

insertion of coated urea, 88%, replacing the soybean meal diet resulted in a significant difference in 

platelet count, an increase by 34.6% compared to control. The kidneys produce a hormone, 

erythropoietin, which stimulates the production and maturation of red blood cells, called erythrocytes, and 

the incorporation of iron in the red blood cells. One hypothesis could be related in the fact the coated urea 

have some participation in the production of red blood cells, the greater application in oxygen tissues. The 

increase of platelets may be related to the increased activity of thrombopoietin by the kidneys.  

Keywords: blood count, urea, coated urea. 

Table 1 - Mean related to ammonia, total protein, albumin, globulin, platelet, aspartate amino transferase 

(AST) and erythrocytes, significance of contrasts according to experimental diets, observed in dairy cows 

fed diets with different sources of nitrogen. 

Experimental Diets 
Ammonia 
(μMol/L) 

T. Protein 
(g/dL) 

Albumin 
(g/dL) 

Globulin 
(g/dL) 

Platelet  
(mm³) 

AST 
(UI/L) 

Erythrocytes 
(mm³) 

SM 295,45 6,88 2,60 4,277 280,6  111,93 5,6  
UC 0 359,31 6,73 2,61 4,126 357,65  101,45 6,11  

UC 44 315,63 6,96 2,61 4,352 358,08  96,93 6,24  
UC 88 317,91 6,60 2,56 4,04 377,77  115,26 6,64  

Reference Values (0 -500) μMol/L (6,7-7,5) g/dL 
(3,03-3,55) 

g/dl 
(3,0 - 3,5) 

g/dl 
(160 - 650) 

mm³  
(50,0 - 100) UI/L 

(5,3 – 11,6) 
(mm³) 

Mean 322,07 6,799 2,6 4,199 343,52  106,39 6,15  
SEM 16,01 0,1 0,04 0,09 18,78  2,89 0,19  

L* 0,2876 0,5516 0,563 0,6186 0,5668  0,0127* 0,3361  
Q* 0,4865 0,1353 0,6936 0,0954 0,7518  0,0168* 0,7766  

1 vs. (2 + 3 + 4) 0,2353 0,5707 0,9136 0,53 0,0129  0,1828 0,0851  
2 vs. (3 + 4) 0,1823 0,8103 0,848 0,6909 0,7537  0,422 0,4428  

1 vs. 2 0,0881 0,5481 0,9823 0,4593 0,0532  0,125 0,3144  
1 vs. 3 0,5759 0,7419 0,9559 0,712 0,0520  0,0327* 0,2089  
1 vs. 4 0,5338 0,2705 0,7318 0,2505 0,0177*  0,616 0,0476*  
2 vs. 3 0,2331 0,3564 0,9735 0,2728 0,9909  0,4988 0,7915  
2 vs. 4 0,2576 0,6062 0,7153 0,6714 0,5956  0,0473* 0,2896  
3 vs. 4 0,9492 0,1585 0,6908 0,1356 0,6035  0,0108* 0,4214  

*Correspondence: Street Artemia Pires Freitas, FTC, Feira de Santana s/n - Bahia - Brazil - 

geoveterinario@hotmail.com 
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Abstract 

Purpose: Diagnosis of some diseases is difficult due to invasive sampling. Urine has been candidate as a 

non-invasive and convenient alternative. It has many advantages and easy accessibility but there are some 

technical ills that should be removed. Finding a suitable extraction method for improving urine DNA 

quantity and quality in altering invasive specimens for molecular diagnosis of some infectious diseases, 

was the main object of present research. 

Experimental description: Toxoplasmosis was selected as an experimental model, regarding the 

congenital and ocular forms, its abundance and requirement to invasive sample for diagnosis. Samples 

prepared by adding some defined Toxoplasma gondii (RH strain) tachyzoites to normal urine. Several 

urine DNA extractions and purification methods comparatively were tested for finding the best one. The 

amount of extracted DNA assessed using Nanodrope spectrophotometer and a multiplex semi-nested PCR 

were designed for evaluating the results. 

Results: Urine samples with known number of tachyzoites were purified comparatively by five better 

methods. The results reviled that Cinnagen kit performed with more efficacies. It works well up to 1-

5tachyzoites μl-1 of urine. The amount and quality of extracted DNA of more than 100 urine samples 

with defined tachyzoites were analyzed using a nested PCR method. Finally methods were enough 

sensitive to detect one tachyzoite DNA in final PCR reaction. 

Conclusion: This method was enough eligible and sensitive to perform molecular tests for different 

purposes of instance detecting toxoplasmosis by urine sample as a convenience and non-invasive method; 

although it is better to perform some more experiments using patients samples comparing gold methods. 

Keywords: Urine, Molecular diagnosis, Toxoplasmosis, Nested PCR 
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Abstract 

Purpose: (5′R)-8,5′-Cyclo-2′-deoxyadenosine (R-cdA) and (5′S)-8,5′-cyclo-2′-deoxyadenosine (S-cdA) 

are among the major lesions formed in DNA by hydroxyl radical attack on 2′-deoxyadenosine. We 

postulated that these DNA damage products may be well suited disease biomarkers in human urine. We 

aimed to develop a methodology for identification and quantification of R-cdA and S-cdA in human urine 

using liquid chromatography-tandem mass spectrometry (LC-MS/MS) with isotope-dilution. 

Experimental description: Aliquots of 15N-labeled analogs of R-cdA and S-cdA were added as internal 

standards to aliquots of human urine. Nucleosides were extracted from urine samples and then analyzed 

by LC-MS/MS to identify and quantify R-cdA and S-cdA in the extracts.  

Results: We developed a methodology to identify and quantify R-cdA and S-cdA in human urine using 

LC-MS/MS with isotope-dilution. We discovered the presence of these compounds in human urine and 

quantified them. We also measured the level of 8-hydroxy-2'-deoxyguanosine (8-OH-dG), which is 

commonly measured in urine as a biomarker. We hypothesized that R-cdA and S-cdA may be well suited 

disease biomarkers of risk and diagnosis. This hypothesis was tested by measuring the levels of R-cdA 

and S-cdA in urine of atherosclerosis patients and healthy individuals. We showed the presence of these 

products, along with that of 8-OH-dG at significantly greater concentrations in urine of atherosclerosis 

patients than in that of healthy individuals.   

Conclusions: Our data suggest that R-cdA and S-cdA can be accurately and reproducibly measured in 

human urine as potential biomarkers of risk and diagnosis for atherosclerosis and other diseases where 

oxidative stress may be involved. 

Key Words: 8,5′-Cyclo-2′-deoxyadenosines, liquid chromatography-tandem mass spectrometry, isotope-

dilution, atherosclerosis. 
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Abstract 

Purpose: The aim of this work is to study if measurement of aminopeptidasic activities in different urine 

fractions may be of interest in the early diagnosis of acute kidney injury (AKI), studying their excretion in 

cisplatin-treated rats and in patients undergone to cardiac surgery. 

Experimental description: Experiments were carried out in: 1) urine samples from cisplatin-treated rats 

collected 24 hours after treatment and 2) urine samples from patients undergone to cardiac surgery 

obtained at arrival to Intensity Care Unit. Urine samples were centrifugated 10 minutes at 1000 g and 

supernatants (S1) were centrifugated 15 minutes at 17000 g to remove cellular fragments and other 

debris. Supernatants were subjected to ultracentrifugation 60 minutes at 200.000 g to obtain exosomic 

fraction and a final supernatant (S2). Glutamyl aminopeptidase (GluAp) was determined in the different 

urine fractions from cisplatin-treated rats using an ELISA kit. GluAp and alanyl aminopeptidase (AlaAp) 

activities were quantified by fluorimetry in samples from patients. 

Results: GluAp excretion was increased in supernatants S1 and S2, in cellular and in exosomic fractions 

from cisplatin-treated per mg of creatinine (p<0.01 vs. control group) but also with respect to the total 

protein of each fraction (p<0.05). GluAp activity was significatively increased in patients that developed 

AKI after surgery (p<0.05 vs. no AKI) in S1 and S2 supernatants. AlaAp activity was increased (p<0.05) 

only in S2 supernatant. No differences were found in cellular or exosomic fractions from patients that 

developed AKI vs. no AKI patients. ROC-AUCs to distinguish AKI from no AKI patients were greater 

for AlaAp and GluAp in S2 than in S1 supernatant, and they were also greater than ROC-AUC for 

proteinuria, albuminuria, NAG and NGAL. 

Conclusions: Aminopeptidasic enzymes can be detected in cellular, exosomic and soluble fractions of 

urine. Measurement of GluAp and AlaAp in soluble fraction improves sensitivity and specificity for early 

diagnosis of AKI in patients undergone to cardiac surgery.    

Key Words: Aminopeptidases, acute kidney injury, cisplatin, urine fractions, exosomes. 
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Abstract 

Purpose: Preeclampsia (PE) is a pregnancy complication characterized by high blood pressure and 

proteinuria. The disorder usually occurs in the third trimester of pregnancy and gets worse over time. PE 

increases the risk of poor outcomes for both the mother and the baby.The only known definitive treatment 

for preeclampsia is delivery of the fetus and placenta. The timing of delivery should balance the desire for 

optimal perinatal outcomes for the fetus while reducing maternal risks. The aim of the research was 

development of the mass spectrometry based approach for diagnostics of PE using urine peptidome 

profiling.  

Experimental description: To identify candidate peptide biomarkers of preeclampsia, we carried out 

LC-MSMS study of urine samples of women with mild and severe preeclampsia and the control group. 

Urine samples were collected at the V. I. Kulakov Research Center of Obstetrics, Gynecology and 

Perinatology. Urine samples were prepared according to the protocol described previously (Carty DM 

Hypertension. 2011, 57(3):561-9) with minor modifications.  

Results: Peptides associated with preeclampsia were identifiedincluding fragments of the α-chains of 

collagen types I, III and α-chain of fibrinogen type I and uromodulin. Comparing urine peptide markers 

identified for PE demonstrated a high level of coincidence with previously published results of other 

groups. In addition, the new previously unknown peptide markers of severe PE were identified. 

Conclusions: A number of urine endogenous peptides which can be used for diagnostics and prognosis of 

preeclampsia were identified.  

Key Words: Urine peptidome, LC-MSMS, Obstetrics, Preeclampsia (PE). 
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Abstract 

Purpose: Since extended spectrum -lactamase (ESBL)-producing Enterobacteriaceae have spread not 

only at the hospital but also in the community, their early detection is of utmost importance for prompt 

administration of the most appropriate antimicrobial therapy. The ESBL NDP test has been evaluated to 

detect ESBL-producing Enterobacteriaceae directly from urine samples. 

Experimental description: From June to September 2012, the ESBL NDP test was performed on five 

hundred urine samples recovered from patients hospitalized in a tertiary care center. Urine specimens 

with more than 104 leucocytes/ml and positive for Gram-negative bacilli after Gram staining were 

included in the study. Results of the ESBL NDP test were compared to those of the antibiogram and the 

double disk diffusion method. Subsequently, all ESBL producers were characterized phenotypically (MIC 

determination) and at their molecular level. 

Results: Among the 430 non-redondant urine samples, 9.3% (40/430) were infected with ESBL-

producing Enterobacteriaceae. Those ESBL were mostly (95%) of CTX-M-type. Using 1.5 ml of urine, 

results of the ESBL NDP test were obtained in 20 min. The ESBL NDP test detected 36 urine specimens 

(90%) that were infected with an ESBL-producer. Among the four non-detected ESBL producers infected 

urines, a single gave a non interpretable result, two were infected with less than 104 bacteria / ml and 

another was infected with an ESBL producer that was susceptible to extended cephalosporins according 

to EUCAST guidelines. The ESBL NDP test was falsely positive for a single out of the 390 urine 

specimens that were infected with non-ESBL producing strains. 

Sensibility and specificity of this ESBL NDP test were 92.3 % and 99.7%, respectively. The deduced 

positive and negative predictive values were 97.3% and 99.2%. 

Conclusions: The ESBL NDP test is a rapid, sensitive, specific and cost-effective test, which may be 

implemented in any microbiology laboratory. It offers a reliable technique for an early identification of 

ESBL-producing Enterobacteriaceae directly from urine. it may be useful for a better antibiotic 

stewardship as a first line therapy. 
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Abstract 

Purpose: Renal toxicity constitutes a dose-limiting side effect of anticancer therapies targeting the 

vascular endothelial growth factor (VEGF). Our group has extensively shown the association between c-

mip overexpression in podocytes and the development of nephrotic proteinuria. In the present work, we 

aimed to study the expression of c-mip in glomeruli of patients subjected to therapies targeting VEGF, as 

well as the mechanistic and functional implications.  

Experimental description: We studied twenty-nine patients having followed this kind of treatment. 

Eight of them developed minimal change nephropathy (MCN)/focal segmental glomerulopathy (FSG)-

like lesions and thirteen thrombotic microangiopathy (TMA). In vitro tests were performed on a mouse 

podocyte cell line, and HEK cells transfected with a c-mip promoter-luciferase construction. For in vivo 

tests podocyte-specific inducible c-mip knockout mice were developed. Proteinuria was induced by LPS 

or Sorafenib injection. 

Results: MCN/FSG-like lesions developed mainly under receptor tyrosine kinase inhibitor (RTKI), 

whereas TMA complicated anti-VEGF therapy. Glomerular VEGF expression was decreased in 

MCN/FSG and undetectable in TMA. Glomeruli of TMA displayed a high abundance of RelA (NF-

kappaB) in endothelial cells and in the podocytes nuclei, but c-mip was not detected. Conversely, 

MCN/FSG-like lesions exhibited a high abundance of c-mip, whereas RelA was scarcely detected. RelA 

binds in vivo to c-mip promoter and prevents its transcriptional activation, whereas knockdown of RelA 

releases the activation of c-mip. The RTKI Sorafenib inhibited RelA activity and promoted c-mip 

expression in podocytes. LPS-induced proteinuria was prevented in c-mip invalidated animals. When 

treated with Sorafenib, control mice developed heavy proteinuria along with FSG and TAM lesions in 

glomeruli, while c-mip-knockout mice developed only vascular lesions (TAM and thrombi). 

Conclusions: These observations suggest that c-mip and RelA define two distinct renal damages 

associated with VEGF-targeted therapies. C-mip inactivation prevents experimental nephrotic syndromes 

induced by LPS and Sorafenib, but not the TAM lesions induced by the latter. 

Key Words: idiopathic nephrotic syndrome, thrombotic microangiopathy, podocyte, endothelium, 

Sorafenib 
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Purpose: Current strategies to study N-glycoproteins in complex samples are often limited, focusing on 

either N-glycans or N-glycosites enriched by sugar-based techniques. Urinary glycoproteins present an 

additional challenge due to the interference of metabolites and other compounds. The GlycoFilter is a 

simple and rapid sample preparation platform for urinary glycoproteome and glycome analysis that allows 

for a comprehensive characterization of N-glycans, N-glycosites, and proteins in a single workflow with 

minimal sample loss. To effectively quantify the urinary glycome, we developed Dual Reactions for 

Analytical Glycomics (DRAG), an integrated chemical strategy that accounts for the differences in 

ionization efficiency among neutral and sialylated glycans. 

Experimental Description: The GlycoFilter allows for PNGaseF-catalyzed de-N-glycosylation and 

trypsin digestions to be performed sequentially in a single spin filter. Both N-glycans and 

peptides,,including de-N-glycosylated peptides, are separately collected by spin filtration. Both the 

GlycoFilter and DRAG were tested using both glycoprotein standards and complex body fluids, such as 

urine. Utilizing DRAG, we compared the N-glycomes from a first morning (AM) versus an evening (PM) 

urine sample obtained from a single donor.  

Results and Conclusions: With this platform, the N-glycome, N-glycoproteome and proteome of human 

urine was characterized. Overall, a total of 865 N-glycosites were identified from three urine samples. 

128 sites were defined unambiguously as partially occupied by the detection of their non-sugar-modified 

peptides demonstrating that partial occupancy of N-glycosylation occurs frequently. Given the likely high 

prevalence and variability of partial occupancy, protein quantification based exclusively upon 

deglycosylated peptides may lead to inaccurate quantification. Additionally, by utilizing DRAG with the 

GlycoFilter, this combined strategy allowed for measurement of subtle quantitative differences in 

numerous urinary N-glycans. Overall, evaluation of the urinary glycome and glycoproteome can be 

accomplished utilizing relatively straightforward methodologies. The GlycoFilter and DRAG are two 

methodologies that overcome many of the current existing challenges and will further improve the ability 

to interrogate the glycome and glycoproteome. Further studies on diseased samples will be critical to 

better understand the role that urinary glycoproteins may play in both systemic diseases and diseases of 

the urinary tract. 

Key Words: Urine, glycome, glycoproteome 
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Abstract 

Continuous hemodiafiltration (CHDF) has become an essential procedure in critical care. However, 

effective application of this modality to pediatric patients is associated with several problems derived 

from their smaller body size and weight compared with adults. We have successfully conducted CHDF in 

pediatric patients, even newborns, by taking such problems into consideration and navigating around 

them. Successful CHDF in pediatric patients was achieved by careful and exact execution of the 

following countermeasures to overcome pediatric-specific problems: minimization of the priming 

volume; use of colloid solutions or whole blood as priming solution; maintaining secure vascular access; 

selection of an appropriate anticoagulant; temperature control of both the patient's body and components 

of the hemofiltration circuit. In pediatric critical care, CHDF is safe and expected to demonstrate clinical 

efficacy across a wide spectrum of clinical problems, just as in adults. 
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Abstract 

Purpose: Some complex common diseases are vaguely defined and are actually syndromes, i.e. sets of 

medical signs and symptoms. Lower Urinary Tract Dysfunction (LUTD) belongs to this group of 

diseases, since the presence and severity of urinary symptoms is largely subjective and may be the result 

of a multitude of pathological processes.  Therefore, classification based solely on the predominant 

symptoms may be unsatisfactory and needs to be complemented by the unbiased classification based on 

molecular signatures, i.e. groups of the differentially abundant proteins. Unbiased classification is 

expected to reflect molecular mechanisms of the subtypes of the disease and to lead to more targeted and 

successful interventions. The purpose of this study is practical, i.e. to estimate the sample size (number of 

patients) for the unsupervised classification in the biomarker study, which is a part of the large NIH 

funded collaborative study Symptoms of Lower Urinary Tract Dysfunction Research Network (LURN). 

There are no established methods to estimate sample size in unsupervised classification (unlike power 

analysis in supervised learning), therefore we developed a simulator estimating sample size for the 

expected number of differentially abundant proteins, number of disease subtypes, and effect size. 

Experimental description: All the experiments were performed in silico by using the simulator that we 

developed in MATLAB. At the initial stage, we simulated the situation expected in our LURN study, 

where we propose to use the aptamer microarray assay SOMAscan (SomaLogic, Boulder, CO, USA) 

targeting 1129 proteins, including 330 involved in inflammation, 180 in stress response, and 80 in aging, 

which are relevant to LUTD. Initially, we assumed the existence of 5 subtypes of LUTD with distinct 

molecular signatures of M differentially abundant proteins, where M varied from 20 to 320 out of 1129. 

Patient-to-patient variability was represented as uncorrelated normal noise, which was later substituted by 

several simulated correlation patterns. The quality of classification was represented as a misclassification 

error, i.e. as the ratio of patients attributed to the wrong class and the total number of patients. Note that 

since it was a simulation study, the true classification was known to us, but not to the unsupervised 

classification methods, which were blinded. Among the tested methods were: hierarchical clustering, k-

means clustering, and Gaussian mixture models.  

Results: The practical result for the LURN study is that we are likely to achieve less than 2% 

misclassification error with the sample size of 50 patients, effect size of 1.5 and 30% of differentially 

abundant proteins in SOMAScan.   

Conclusions: Result for the broader biomedical community is that the simulator for the estimation of the 

sample size in unsupervised classification will be made publicly available as a web tool and open source. 

Key Words: unsupervised classification, clustering, simulator, lower urinary tract dysfunction. 
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Abstract 

Purpose: Assessment of fluid retention due to dehydration or physiological stress is of potential clinical 

value. An approach used in sports medicine is to diagnose dehydration by urine analysis. The principle is 

that metabolic waste products excreted at a relatively constant rate appear in higher urinary 

concentrations if the kidneys conserve water. We have used the aggregate result of four urinary markers 

of fluid retention in several clinical studies. The aim of this Abstract is to summarize the results of both 

published and unpublished work.  

Experimental description: A urine sample has been taken from clinical patients on admission to 

hospital, before surgery or during surgery and used to calculate a fluid retention index (FRI), which is the 

mean of four FRI scores  

 

 

 

that cover ranges of concentrations that all increase in response to renal water conservation (see Table). 

Confounders due to diet, disease and medication are expected to affect only one of these four markers, 

which make FRI a robust measure of water conservation. Dehydration of >3% of the body weight = FRI 

of ≈ 4.0. 

Results: In 57 subjects (aged 17-69 years) urine sampling was performed before and after a 90-min 

recreational exercise. Their body weights decreased by 1.1%, which corresponded to an increase of FRI 

from 2.7 to 3.6 regardless of age and gender (1). In another study, urine sampling was performed on 256 

patients admitted to hospital for acute geriatric care. Those with FRI ≥ 4.0 had a 30-day mortality of 21% 

while the others had a mortality of 8% (P< 0.03). The difference did not increase during a 1-year follow-

up (2). A third study comprised 45 patients undergoing surgery for traumatic hip fracture; those with 

preoperative dehydration (based on urine-specific gravity of ≥1.020 only) had 3 times more postoperative 

complications compared to the others (3). In two ongoing studies we have disclosed that a high FRI is 

associated with postoperative elevations of serum creatinine. 

Conclusion: Fluid retention as quantified by urine sampling seems to be a factor of importance for 

patient outcomes in clinical medicine. Its full impact is not yet explored. 

References:  1. Hahn RG, Waldréus N. Int J Sport Nutr Exerc Metab 2013; 23: 303-311. 2. Johnson P, et 

al: . Scand J Clin Lab Invest, in press. 3. Ylienvaara SI, et al. Eur J Anaesthesiol 2014; 31: 85-90. 
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FRI score 1 2 3 4 5 6 

Specific gravity ≤ 1.005 1.010 1.015 1.020 1.025 1.030 

Osmolality (mosmol/kg) < 250 250–450 450–600 600–800 800–1000 > 1000 

Creatinine (mmol/L) < 4 4–7 7–12 12–17 17–25 > 25 

Colour (shade) 1 2 3 4 5 6 
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Purpose: Despite overall improvement in prognosis,  

10-30% of patients with lupus nephritis (LN) 

will develop End-Stage Renal Disease. To date, 

renal biopsy is still the gold standard test used to 

predict renal outcome. However, due to its 

invasive nature, new non-invasive biomarkers 

are required. Urinary exosomes, microvesicles 

released by every epithelial cell facing the 

urinary space, represent an ideal source of 

markers for renal dysfunction and injury. Here 

we sought to evaluate miR-29c, miR-150 and 

miR-21 expression levels in urinary exosomes as 

a possible novel biomarker of renal fibrosis in 

LN. Study the relation between their expression 

and genes related with TGF-β pathway to 

investigate more about the mechanism of renal 

fibrosis in LN. 

Experimental description: Urinary exosomes 

were isolated from 32 samples of patients with 

biopsy-proven LN, 15 non-lupus CKD and 20 healthy controls. Electronic microscopy and western blot 

were used to characterize the exosomes. Expression levels of miRNAs were detected by RT-PCR 

quantitative and correlated with clinical and histological parameters along with the expression levels of 

Smad2/3, TGF-β and MMP2/9. For comparison, miRNA expression was also evaluated in the urinary 

pellet. 

Results: MiR-29c levels in urinary exosomes showed a negatively strong correlation with the histological 

chronicity index (r=-0.898, p=0.001) and glomerular sclerosis (r=-0.555, p=0.007). Upregulation of miR-

150 correlated also with histological chronicity index (r=0.9281, p=0.001) but not with glomerular 

sclerosis if not with intersticial fibrosis (r=0.719, p=0.001) and tubular atrophy (r=0.6178, p=0.005). 

Correlation with eGFR and creatinine levels were found significantly only with miR-150 (r=-0.324 and 

0.351). Both miR-150 and miR-29c expression levels could predict the degree of chronicity in patients 

with LN with an area under the curve (AUC) of 0.974/0.946 (p<0.0001) and with high sensitivity and 

specificity (88/94% and 85/82%) respectively. Smad3 and MMP2 expression in urinary exosomes 

correlated negatively with miR-29c expression (r=-0.737 and -0.856) but not with miR-150. This one 

correlated positively with Smad2 (r=0.7984). In the urinary pellet, no miR-29c or miR-150 expression 

was detected. Mir-21 did not show any relation with the process of renal fibrosis. 

Conclusions: Overall, miR-29c/miR-150 correlated with the degree of renal chronicity and their 

combination could be used as novel non-invasive marker for early progression to fibrosis in patients with 

LN. The mechanism of action between them seemed not to be the same suggesting the possibility of the 

existence of different pathways involved in the process of renal fibrosis. More studies are doing to 

discover the mechanism. 
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Exercise specialists currently use urine as a real-time marker of hydration status, predictor of renal 

function and an indicator of long-term exposure to toxic elements. The convenience of urine collection as 

a non-invasive biochemical measure to define and monitor and health may enhance our understanding of 

fitness, peak performance and disease.      

Purpose: 1) To assess basic urinary chemistry, electrolyte, and select heavy metal concentrations before 

and after a 16-week competitive season in collegiate athletes encouraged to consume a high protein shake 

after workouts; and 2) To compare urinary chemistry, electrolyte and heavy metal concentrations in 

athletes who did and did not develop symptomatic rhabdomyolysis following the competitive season.   

Experimental Description: 24-hour urine collections were obtained from six University sports team 

members (men’s soccer; women’s volleyball; men and women’s cross country; men and women’s 

swimming) before (pre-season) and 16-weeks after (post-season), along with measures of body 

composition and aerobic fitness. Urine volume recorded followed by a urine dipstick analysis (glucose, 

blood, ketones, specific gravity, blood, pH, protein, urobilinogen, nitrites and leukocytes) using Siemens 

Multistix 10SG Reagent Strips. Urine sodium ([Na+]) and potassium ([K+]) concentrations measured 

using a Roche AVL 9180 electrolyte analyzer. Urine concentrations of arsenic (As) lead (Pb) and 

cadmium (Cd) assessed using Inductively Coupled Plasma/Optical Emission Spectrometry (ICP-OES). 

Results: 64 total athletes had complete pre and post urine data (34 males; 30 females).  No significant 

differences noted in any measured variable between six sports teams. Overall, athletes were euhydrated, 

with urine specific gravity (USG) <1.02, both pre-season (1.013±0.01) and post-season (1.014±0.01).  

Mean total Na+ output (proxy measure for intake) above upper RDA limit of 100mmol, both pre-season 

(153.6±79.9mmol) and post-season (146.8±66.1mmol) while below RDA limit of 120mmol for K+, both 

preseason (69.4±31.4mmol) and post-season (71.3±34.1mmol). Urinary As (U[As]) the only heavy metal 

detected in urine. U[As] levels below biological exposure index of 35ʯg/L, both pre-season 

(12.6±14.6ʯg/L) and post-season (22.9±36.2ʯ/L). Sex differences noted in pre-season urine volume (2.0 

vs. 1.4L;p=0.01), total Na+ (173.5 vs. 131.8mmol;p=0.03) and total K+ (78.7 vs. 59.7mmol;p=0.01), 

male vs. female, respectively. Three swimmers (2 male; 1 female), with full urine data sets, were 

hospitalized for rhabdomyolysis 2 months following post-season testing. Significant differences noted in 

post-season urine [K+] (61.8 vs. 30.7mmol/L;p=0.02), pre-season total urine K+ (67.1 vs. 

112.8mmol;p=0.01), post-season total urine K+ (73.1 vs. 33.5mmol;p=0.04) and pre to post season 

difference in total urine K+ (9.3 vs. -79.3mmol;p<0.001), in healthy athletes (n=61) vs. athletes with 

rhabdomyolysis (n=3), respectively. No significant differences noted in any measured variable between 

athletes who ingested >50% (n=29) vs. <50% of high protein shake (n=35).  

Conclusions: Significant decreases in urine potassium over a competitive season associated with the 

development of symptomatic rhabdomyolysis requiring hospitalization in collegiate athletes. 

Key Words: rhabdomyolysis, arsenic, hydration 
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O27 Prognostic Role of GST Polymorphism and Oxidative Stress Byproducts in 

Hemodialysis Patients 

Tatjana Simic 

 

A large body of evidence suggests that oxidative stress is recognized as a leading candidate in 

pathogenesis of cardiovascular complications in hemodialysis patients. It has been shown that 

susceptibility to oxidative stress in hemodialysis patients is influenced by the genetic polymorphism in 

antioxidant and detoxifying enzymes glutathione transferases (GST). We evaluated the correlation 

between GST genotype and oxidative phenotype as well as prognostic significance of GST 

polymorphisms and byproducts of oxidative stress in these patients.  

A total of 199 ESRD patients undergoing hemodialysis and 199 age- and gender matched controls were 

recruited to the study. GSTA1, GSTM1, GSTP1 and GSTT1 genotypes were determined by PCR and 

RFLP-PCR method. Markers of oxidative protein (advanced oxidative protein products, AOPP ; carbonyl 

groups)  and lipid (malondialdehyde, MDA; MDA adducts) damage were determined 

spectrophotometrically and by ELISA. Prooxidant-antioxidant balance (PAB) has also been measured. A 

5-year all-cause mortality and cardiovascular morbidity and mortality were prospectively registered.  

Elevated protein and lipid markers of oxidative damage are significantly associated with investigated 

GST-null/low activity genotypes, predominantly with GSTM1-null genotype. The level of oxidative 

stress is even more pronounced in the patients when all null or low activity GST genotypes are combined. 

Regarding survival, only GSTM1-null genotype was independent predictor of all-cause mortality 

(HR=1.79, p=0.009, 95%CI=1.15-2.77). Cox regression analysis demonstrated that stratified values of 

MDA (HR=1.5, p=0.049, 95%CI=1.00-2.28) and PAB (HR=2.22, p=0.001, 95%CI=1.39-3.52) were 

independent all-cause mortality predictors. AOPP has shown to be cardiovascular mortality predictor 

(HR=2.32, p=0.006, 95%CI=1.27-4.24) together with stratified values of MDA (HR=1.89, p=0.021, 

95%CI=1.1.-3.25) and PAB (HR=2.5, p=0.003, 95%CI=1.36-4.47).  

It may be concluded that null/low GST genotypes are associated with enhanced susceptibility to oxidative 

stress in ESRD patients. Moreover, GSTM1-null genotype might be considered as a genetic marker of 

overall death risk. Our results also suggest that AOPP, MDA and PAB could contribute to risk prediction 

of overall and cardiovascular death. Therefore, GSTM1 polymorphism together with byproducts of 

oxidative stress have potential role to be introduced in monitoring of patients on hemodialysis. 
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O28 Identification of urinary microRNA biomarkers for diabetic nephropathy 
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Abstract 

Purpose: Members of the endogenous, short, non-coding single-stranded RNA family known as 

microRNAs (miRNAs) regulate expression of the majority of human protein coding genes at the post-

transcriptional level. The utility of urinary miRNAs as novel, non-invasive biomarkers for diabetic 

nephropathy was investigated in this study. 

Experimental description: Taqman Low Density Array analysis was used to analyse expression of more 

than 750 urinary miRNAs in 4 discrete pools of RNA extracts from 5 diabetic nephropathy patients with 

established chronic kidney disease and in corresponding pooled samples from unaffected individuals. RT-

qPCR detection of candidate miRNAs for which statistically significant differences were observed was 

then carried out in the individual urine samples comprising the pools in each group. Selected miRNAs for 

which significant differences between patients and controls were replicated were then analysed in one 

larger independent early-stage disease patient cohort from Cardiff (n = 99) and a corresponding late-stage 

disease group from Birmingham (n = 70). Using laser capture micro-dissection of renal biopsy tissue 

followed by analysis in vitro of appropriate cell lines, the location within the nephron of these miRNAs 

was then investigated. 

Results: Overall urinary miRNA expression profiles were significantly different in pooled RNA extracts 

from diabetic nephropathy patients in comparison to control subjects. For two key miRNAs, these 

statistically significant differences were then replicated in the individual urine samples from which the 

pools were composed. Further analyses of these two transcripts in independent patient cohorts 

demonstrated significantly different expression in late-stage, but not early-stage, disease. Following laser 

capture micro-dissection of biopsy tissue, expression of one target miRNA was seen in the renal 

glomerulus, proximal and distal tubules, while the other was localised to the glomerulus. Further in vitro 

analysis detected the latter miRNA primarily in the glomerular endothelial cell, and release of this 

transcript in response to tumour necrosis factor-alpha was observed. 

Conclusions: Our data have revealed miRNA expression changes characteristic of diabetic nephropathy. 

Furthermore, statistically significant differences in the expression of two key miRNAs were supported in 

a large, independent, late-stage patient cohort, and variation in one of these was linked to miRNA release 

from glomerular endothelial cells. 

Key Words: urine, microRNA, biomarker, diabetic nephropathy 
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O29 Urine tests in the diagnosis of renal tubular acidosis (RTA) 

K. Kamel,  

St. Michael’s Hospital and University of Toronto, Toronto, Ontario, Canada 

 

The hallmark of RTA is a low rate of NH4
+ excretion in a patient with chronic hyperchloremic metabolic 

acidosis. Because most clinical laboratories do not routinely measure urine NH4
+, clinicians must use 

indirect tests to estimate its rate of excretion in a patient with metabolic acidosis. The urine pH and the 

urine net charge are not reliable indicators for the rate of excretion of NH
4

+
. The urine osmolal gap is the 

best indirect test to detect a high rate of excretion of NH
4

+
 in the urine. The basis for the low rate of 

excretion NH4
+ may be deduced from the urine pH. A urine pH that is ~5 suggests that the basis for a low 

rate of excretion of NH4
+ is primarily due to a decreased availability of NH

3
 in the medullary interstitial 

compartment owing to a low rate of production of NH
4

+
. On the other hand, urine pH that is > 7 suggest 

that NH4
+ excretion is low because there is a defect in net H

+
 secretion in the distal nephron. Diseases 

involving the renal medulla can compromise collecting duct cells and thereby cause a low H+-ATPase 

activity and also diminish NH4
+ availability in the medullary interstitium, the rate of excretion of NH4

+ is 

low and the urine pH is usually close to 6.0. The PCO2 in alkaline urine is used to assess net H+ secretion 

in the distal nephron in a patient with a low rate of NH4
+ excretion and a urine pH > 7. The patient with 

normal secretion of H+ in the collecting ducts should have a PCO2 in alkaline urine that is close to 70 mm 

Hg. Patients (e.g., patients with Sjogren’s syndrome) with a defect in distal secretion of H+ have a PCO2 

in alkaline urine that is close to that of their blood. In contrast, the PCO2 in alkaline urine is high in if 

there is back leak of H+ in the distal nephron (e.g., owing to drugs such as amphotericin B) and in patients 

with disorders where HCO3
– are secreted in the distal nephron (e.g., some patients with Southeast Asian 

Ovalocytosis who have a second mutation in the Cl−/HCO3
− anion exchanger, which results in some of the 

exchanger being targeted abnormally to the luminal membrane of α-intercalated cells). The rate of excretion 

of citrate is a marker of pH in cells of the PCT. The rate of excretion of citrate is very low during most 

forms of metabolic acidosis, but a notable exception however, is in patients with disorders causing an 

alkaline proximal convoluted tubule cell pH and proximal RTA. 
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Abstract 

Purpose: Focal segmental glomerulosclerosis (FSGS) is a glomerular scarring disease diagnosed mostly 

by kidney biopsy. Since there is currently no diagnostic test that can accurately predict steroid 

responsiveness in FSGS, prediction of the responsiveness of patients to steroid therapy with noninvasive 

means has become a critical issue. In the present study urinary proteomics was used as a noninvasive tool 

to discover potential predictive biomarkers. 

Experimental description: Urinary proteome of 10 patients (n = 6 steroid-sensitive, n = 4 steroid-

resistant) with biopsy proven FSGS was analyzed using nano-LC-MS/MS and supervised multivariate 

statistical analysis was performed. 

Results: Twenty one proteins were identified as discriminating species among which apolipoprotein A-1 

and Matrix-remodeling protein 8 had the most drastic fold changes being over- and underrepresented, 

respectively, in steroid sensitive compared to steroid resistant urine samples. Gene ontology enrichment 

analysis revealed acute inflammatory response as the dominant biological process. 

Conclusions: The obtained results suggest a panel of predictive biomarkers for FSGS. Proteins involved 

in the inflammatory response are shown to be implicated in the responsiveness. As a tool for biomarker 

discovery, urinary proteomics is especially fruitful in the area of prediction of responsiveness to drugs. 

Further validation of these biomarkers is however needed. 

Key Words: Urine proteomics; Inflammatory response; Responsiveness 
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Abstract 

Purpose: Fluid and electrolyte balance and blood pressure (BP) control in humans are maintained trough 

mechanisms associated with the regulation of circadian clock. Precisely, vasopressin and aldosterone 

modulate ion transporters and channels crucial in Na and water reabsorption such as the renal thiazide-

sensitive NaCl cotransporter (NCC) and the Epithelium Na Channel (ENaC). Moreover, knockout 

animals for circadian clock genes develop aldosterone-related hypertension.  On the basis of such a 

knowledge, we aimed at analyzing in urinary exosomes the intra-day variations of NCC, prostasin and 

acquaporin 2 expression and the association with biochemical parameters related to water and electrolytes 

balance.  

Experimental description: Urine and urinary exosomes were collected and analyzed at different day-

time points in five healthy individuals. Prostasin, aquaporin 2 and NCC were analysed by western 

immunoblotting. Biochemical parameters were also measured (blood renin, aldosterone, cortisol, ACTH, 

plasmatic and urinary sodium, potassium, creatinine, vasopressin (ADH)). 

Results:  Exosomal NCC, prostasin and aquaporin 2 were detectable in all the samples investigated. 

ACTH and cortisol showed a circadian pattern, similarly to aldosterone, while exosomal NCC and 

prostasin pattern were similar to urinary ADH, decreased in the morning and subsequently increased in 

the afternoon and evening. 

Conclusions: In urinary exosomes NCC and prostasin had a diurnal pattern parallel to ADH  and AQP2, 

confirming that, in healthy subjects, both prostasin and NCC relate to water balance.  

Key Words: urinary exosomes, circadian rhythm  
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O32 Urinary angiotensinogen as a novel biomarker for intrarenal renin 

angiotensin system status in chronic glomerulonephritis  
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Abstract 

Purpose: The intrarenal renin-angiotensin system (RAS) has several pathophysiologic functions not only 

in blood pressure regulation but also in the development of chronic kidney disease. Recently, we 

demonstrated that intrarenal RAS activation has important pathophysiological functions in the 

development of glomerulonephritis. Meanwhile, we previously reported that urinary angiotensinogen 

(AGT) levels are increased and reflect intrarenal RAS status in pediatric patients with chronic 

glomerulonephritis. Therefore, this study was performed to test the hypothesis that urinary AGT (UAGT) 

levels provide a specific index of intrarenal RAS status associated with RAS blockade treatment in 

pediatric IgA nephropathy (IgAN) patients. 

Experimental description: Paired renal biopsied were done before and after 2 years of RAS blockades 

treatment in 24 participants with IgAN in childhood. We performed immunohistochemical analysis of 

AGT, angiotensin II (Ang II), and transforming growth factor-beta (TGF-beta), that is fibogenic molecule 

induced by Ang II, and measured plasma and UAGT levels and urinary TGF-beta levels. Paired test were 

used to analyze changes from baseline to study end.  

Results: Although there was no change in plasma AGT levels (P=0.1264), UAGT (P<0.0001) and TGF-

beta (P=0.0158) levels were significantly decreased after RAS blockade, which was accompanied by the 

expression levels of AGT (P<0.0001), Ang II (P<0.0001), and TGF-beta (P<0.0001), as well as the scores 

for mesangial hypercellularity (P<0.0001), mesangial matrix (P=0.0205) in renal tissues. Baseline UAGT 

levels positively correlated with diastolic blood pressure (P=0.0126), urinary protein levels (P=0.0240), 

scores for mesangial hypercellularity (P=0.0150), and the expression levels of AGT (P=0.0031), Ang II 

(P=0.0023), and TGF-beta (P=0.0043) in renal tissues. Multiple regression analysis showed that the 

expression levels of Ang II and urinary protein level can account for UAGT level (R2=0.7688, 

P<0.0001). 

Conclusions: Based on these findings, it is suggested that overexpression of TGF-beta induced by 

intrarenal RAS activation contributed to the development of glomerular injury in pediatric patients with 

IgAN. We believe that UAGT is a useful biomarker of intrarenal RAS activation and involved with 

glomerular injury during the course of treatment by RAS blockades in pediatric chronic 

glomerulonephritis patients. 

Key Words: renin-angiotensin system, angiotensinogen, and glomerulonephritis 
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Abstract 

Purpose: Oils obtained by mechanical extraction from fruits of olive tree, Olea europaea L., are the 

primary source of fat in the Mediterranean diet. The major components of olive oils (OO) are glycerols 

(saponifiable fraction) representing more than 98% of the total oil weight. Minor components (the 

unsaponifiable fraction) include phenolic compounds among others. The main classes of phenolic 

compounds present in VOO are phenolic acids, phenolic alcohols (hydroxytyrosol and tyrosol), 

flavonoids, lignans and secoiridoids and some of them have been associated to health benefits related to 

OO consumption in a regular diet.  

The aim of our study was to evaluate the effect of OO consumption, high or low in phenolic compounds 

content on urinary proteomic biomarkers of coronary artery disease (CAD), chronic kidney disease 

(CKD), and diabetes. 

Experimental description: Sixty nine healthy volunteers were assigned, according to age and body mass 

index, to supplementation with a daily 20 mL dose of OO either low or high in phenolics (18 compared 

with 286 mg caffeic acid equivalents per kg, respectively) for 6 weeks. Urinary proteomic biomarkers 

were measured at baseline and 3 and 6 wk alongside with other parameters.  

Results: The consumption of both OOs improved the urinary proteomic biomarkers of coronary artery 
disease (CAD) score at endpoint compared with baseline but not chronic kidney disease (CKD) or 
diabetes proteomic biomarkers. There was no difference between the two groups for changes in 
proteomic biomarkers or any secondary outcomes as plasma triacylglycerols, oxidized LDL, and LDL 
cholesterol. 

Conclusion: Supplementation of diet for 6 wk with a high and low phenolic content OO, lead to an 
improvement in cardiovascular health biomarkers in a healthy cohort. 

Key Words: olive oil, phenolic compounds, urinary protein biomarkers 
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Abstract 

Peritoneal membrane, PM, failure in patients with end stage renal disease submitted to peritoneal dialysis, 

PD, cannot be predicted and does not occur in every patient in the same sequence and to the same extent. 

Currently there are no non-invasive ways to early anticipate PM failure. Thus, parameters such as urea 

and creatinine concentrations, glucose transport and net ultrafiltration are used to follow-up the PM 

outcome and yet they do not change until a very late stage, when PM function is no longer recoverable1, 2. 

The only way to follow PM failure is based on peritoneal biopsies, which allow the assessment of 

morphologic changes. However, it is an invasive procedure that may lead to temporary discontinuation of 

PD therapy. Moreover, uncertainty exists about sampling errors, reproducibility, and the risk of scarring2, 3. 

Peritoneal dialysis effluent, PDE, represents an underestimate biochemical window into the peritoneum 

and a useful reservoir of potential clinical biomarkers4 that have recently received attention by the 

medical community as a potential target to follow PM evolution. The possibility to identify and follow 

changes in the PM at the molecular level by proteomics has recently been proposed through using 

longitudinal studies, as of prime importance to unravel morphological and biochemical changes in the 

long-term PD. The present study is aimed to reveal novel proteins that may be involved on the peritoneal 

changes in patients on long-term peritoneal dialysis, helping the early detection of such alterations and 

delaying ultrafiltration failure.  

Key Words: Peritoneal dialysis, Peritoneal dialysate effluent, MALDI-TOF-MS, 2D-SDS-PAGE, long-

term PD. 
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Abstract 

Volatile organic solvents (VOCs) such as n-hexane, are present in a wide range of commercially available 

products because of their industrial use in the manufacturing of glues, paints, adhesives, thinners, plastic, 

bitumen, some pharmaceutical products and as intermediate in the formation of other chemical 

substances.1 

Our group is focused in the study of n-hexane because it is one of the most important aliphatic compounds 

utilized as a solvent in several industries, and because exposure to this solvent causes neurotoxic effects. 

The occupational exposure to n-hexane, induces peripheral neuropathies in workers chronically exposed. 

Recent exposure can be biomonitorised by the quantification of its main metabolite, 2,5-hexanedione (2,5-

HD) in urine, however it is not a good biomarker to control the cumulative exposure to this solvent.  

The mechanism of n-hexane neurotoxicity is due to the binding of 2,5-HD to amino groups of lysine in 

axonium neurofilaments forming pyrrole adducts inducing the cross-linking of proteins in neurofilaments. 

However, these compounds may interact with protein biological thiols, namely glutathione and 

acetylcysteine (NAC), inhibiting the protein cross-linking process and potentially preventing 2,5-HD 

neurotoxicity. 2 

Some authors including our group, have study the quantification of pyrrole compounds in urine, as a 

sensitive biomarker of n-hexane exposure. This determination can be obtained by the Ehrlich reagent, but 

despite it eases and no time consuming, it lacks specificity. 

Therefore the main objective of our work, was to identify different pyrrole compounds present in urine of 

rats exposed to 2,5-HD, and study if they could be proposed as biomarkers of exposure and/or effect. 

An experiment was performed with male Wistar rats divided into 4 groups of seven animals each treated 

with 4 doses, given every other day, of following: Group A – i.p. 2,5-HD (400 mg/kg), Group B – i.p. 2,5-

HD (400 mg/kg) plus NAC (200 mg/kg) in drinking water, Group C – NAC (200 mg/kg) in drinking water 

and Group D– i.p. saline (control). The 24 h urine was collected in metabolic cages, and open field behavior 

tests (rearing and ambulation) were performed. 

To reach the propose mention above we synthesized, and identified by LC-MS-MS the following 

compounds: N-Acetyl-6-(2,5-dimethylpyrrol-1-yl)norleucine (DMPN) and the N-acetylcysteine conjugate 

of DMPN (N-Acetyl-6-[3-(N-acetylcystein-S-yl)-2,5-dimethylpyrrol-1-yl]norleucine).2   

These pyrrole adducts were quantified for the first time by our group, in urine of rats exposed to 2,5-HD. 

As the quantification of these pyrrole adducts correlated well with the behavior assays performed in an 

open field, we propose them as suitable biomarkers for assessing n-hexane exposure. 
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ABSTRACT 

Purpose: Nuclear factor of activated T cell-5 (also called tonicity response element binding protein or 

osmotic responsive element binding protein, Nfat5/TonEBP/OREBP) is a transcriptional factor playing 

important roles in renal osmoregulation as well as inflammatory responses. This study was performed to 

investigate the epigenetic mechanisms governing the expression of osmoregulatory Nfat5.  

Experimental description: Mouse inner medullary epithelial cells (mIMCD3) were cultured in isotonic 

(300 mOsmol/kg H2O) or hypertonic medium (NaCl, 550 mOsmol/kg H2O) for 2 h. Tonicity responsive 

miRNAs were identified by microarray analyses and verified by real-time quantitative RT-PCR. A whole 

series of in vitro and in vivo assays were performed to delineate the roles of a few tonicity responsive 

miRNAs in Nfat5 signaling, osmoregulation and urine concentration.  

Results: Following a high NaCl hypertonicity (550 mOsmol/kg H2O) exposure for 2 h in mIMCD3 cells, 

21 miRNAs were significantly up-regulated and 12 miRNAs were down-regulated by at least 2 folds, 

which included the significantly down-regulated miR-200b-3p and miR-717 and significantly up-

regulated miR-466(a/e)-3p and their close relatives. Transfection studies indicated miR-200b-3p and 

miR-717 were capable of targeting Nfat5 post-transcriptionally, thereby contributing significantly to 

hypertonicity-induced induction of Nfat5. Although in response to hypertonicity exposure miR-466(a/e)-

3p were upregulated in vitro in cultured mIMCD3 cells, these miRNAs were found to be significantly 

down-regulated when mIMCD3 cells were cultured in the presence of arginine vasopressin or in vivo in 

renal tissues of water deprived mice. Sfmbt2-hosted miR-466(a/e)-3p were also found to be capable of 

silencing Nfat5 post-transcriptionally. In vivo, transgenic overexpression of miR-466a-3p was found to be 

associated with significant down-regulation of renal Nfat5 and other osmoregulation-related genes. On 

the other hand, sustained transgenic overexpression of miR-466a-3p was shown to cause significantly 

altered renal morphology, the development of polyuria and polydipsia, and disturbed ion homeostasis in 

mice. 

Conclusions: miRNAs such as miR-200b-3p, miR-717 and miR-466(a/e)-3p are important epigenetic 

regulators of Nfat5 signaling, renal osmoregulation and urine concentration. 

Key words: microRNA, osmoregulation, Nfat5/TonEBP/OREBP, kidney, urine. 
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Abstract 

Purpose: The aim of the present study was to identify which urinary marker is best for the detection of 

tacrolimus-­‐ induced nephrotoxicity (acute kidney injury, AKI) in patients receiving living-­‐donor liver 

transplantation (LDLT). 

Experimental description: Thirty‐one patients were enrolled in this study after providing written 

informed consent. Urine samples were collected on postoperative day (POD) 1, before tacrolimus 

administration, and on POD 7, 14, and 21 after introduce of tacrolimus-­‐based immunosuppressive 

therapy. The 8 most recently identified biomarkers were measured using ELISA and LUMINEX
TM 

technology. The diagnosis of AKI was based on the discretion of the attending physicians or 

nephrologists. 

Results: Urinary neutrophil gelatinase-­‐associated lipocalin (NGAL), monocyte chemotactic protein-­‐
1, and liver‐type fatty acid binding protein levels were significantly higher in the AKI group than in 

the AKI‐free group. However, the concentrations of kidney injury molecule 1, interleukin-­‐18, 

osteopontin, cystatin C, and clusterin did not differ between the 2 groups. Composite area under the 

receiver operating characteristics curve (AUC-­‐ROC) analysis showed that NGAL had high sensitivity 

for detecting tacrolimus‐induced AKI after LDLT (AUC-­‐ROC = 0.876, 95% confidence interval, 

0.800-­‐0.951; P<0.0001). The cutoff value of urinary NGAL levels on POD 7 was evaluated by 

ROC analysis as 62.6 ng/mg creatinine. 

Conclusions: The urinary concentration of NGAL would be the obvious biomarker among the 8 

molecules to detect tacrolimus-­‐induced  AKI  after LDLT. 

Key Words: non-­‐invasive biomarker, drug-­‐induced nephrotoxicity, renal impairment 
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Abstract 

Purpose: Doping control is playing an increasingly important role in urine analysis researches. The 

urinalysis for doping control purposes includes separation, identification and quantification procedures. 

The entire process must be performed fast and under several regulations. The development of a single and 

rapid analytical method that could accommodate a huge variety of compounds is always a current 

demand. The present study provides a new analytical method for the determination of more than 350 

know substances excreted in urine, covering various therapeutic groups, some of their main metabolites, 

and enables the determination of unknown substances retrospectively.  

Experimental description: Liquid cromatography coupled to high resolution mass spectrometry (LC-

HRMS) was perfomed after liquid-liquid extraction. Two aliquots of 2 mL of urine were hydrolyzed and 

one of 0.01 mL was diluted in 0.09 mL of mobile phase. For each aliquot of 2 mL, previously hydrolyzed 

it, was adjusted a different pH range: alkaline (pH 9-10) and neutral (pH 6-7). Then, separately, the 

extraction with TBME (for alkaline aliquot) and TBME/Ethyl Acetate (for neutral aliquot) were 

performed. After centrifugation the organic layers were transferred and dried. The dried extracts from 

both steps were washed with the same diluted aliquot of 0.01 mL in mobile phase. Finally, a single 

injection of 5 µL was injected into a LC-HRMS. The Orbitrap mass spectrometry (MS) system was 

operated in full scan for positive–negative polarity switching mode. MS data were acquired in the scan 

range of m/z 50–750 without fragmentation, m/z 100-650 for fragmentation at 40 CE at 70.000 units of 

resolution. 

Results: The present method was evaluated to provide a more comprehensive method for simultaneous 

urinalysis of different substances, covering more than 356 substances including manipulation of blood, 

hormone and metabolic modulators, anabolic agents, beta-2 agonists, diuretics, plasma volume expanders, 

stimulants and catecholamines metabolites, narcotics, cannabinoids, glucocorticosteroids and 

corticosteroids hormones, alcohol metabolite, beta-blockers and other classes. All the substances are 

detected in a single injection within 14 min. Regarding the LOD the values obtained were 0.01-100 

ng/mL. In case of the availability of new softwares to evaluate the results or knowledge about new doping 

practices, the data obtained by full MS with and without fragmentation and polarity switch can be 

reanalyzed without a new extraction from other sample aliquot.  

Conclusions: The approach presented enables a detailed and comprehensive analytical overview to be 

taken from urine samples. The analytical method involving sample preparation and mass spectrometric 

detection in a target and non-targeted approach potentially covering entire classes of substances. The 

sample preparation is simple and fast, and sufficient sensitivity. The present approach enables the 

detection of almost any exogenous and several endogenous and their metabolites used for therapeutic 

reasons and anti-doping practices. 

Key Words: Comprehensive Analysis, High Resolution Mass Spectrometry, Doping Control  
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O39 Bone changes in CKD and after kidney transplantation - where do we stand 

today? 
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Abstract 

Patients with an advanced stage of chronic kidney disease (CKD) also display distinct metabolomics 

disturbances and mineral and bone abnormalities, known as renal osteodystrophy (ROD), either high 

(hyperthyroid) or low (adynamic) turnover bone disease.  

Nowadays, the most prevalent type of ROD is the adynamic bone disease (ABD), characterized by 

hypocellular bone surfaces associated with low levels of various bone markers and increased serum 

calcium and vascular calcification content due to the low bone buffering capacity for handling extra 

calcium loads. It could be diagnosed by bone biopsy as gold standard or with presence of a low serum 

PTH and osteocalcin levels. 

Usually, the successful kidney transplantation leads to a PTH overproduction in the first posttransplant 

months with bone resorption and subsequent hypercalcemia and hypophosphatemia (due to 

hyperphosphaturia) with bone mass lost and osteoporosis prone to bone fractures. At the same time, the 

use of immunosuppressive agents does not contribute positively to the bone metabolism. Long-term 

glucocorticoid administration and possibly cyclosporine treatment may chronically activate osteoclasts 

while osteoblast activity is inhibited, rendering towards the low bone turnover state. Consequently, 

spontaneous osteoporotic pain and bone fractures occurs frequently at first years post-transplant. 

There is evidence of a reduced bone density loss after treatment with calcium, vitamin D or 

bisphosphonates. However, despite the prevented bone density loss, the bone remodeling process under 

such treatment may additionally result in adynamic bone and or bisphosphonate-associated hip 

osteonecrosis. Thus the use of mTOR inhibitors might be useful in patients with post-transplant renal 

osteopathy (PRO) due to their possible potential to inhibit osteoclast activity directly or by improving 

kidney function. On the other hand, they also might inhibit osteoblast activity which could lead to a 

decreased bone formation and ABD that seems to occur more frequently after kidney transplantation 

based on the bone biopsy studies. Thus clinical management of ABD especially after transplantation 

seems very challenging and does not allow taking many active measures. The best predictive combination 

for ABD is osteocalcin and bone alkaline phosphate, although the positive predictive is limited somewhat 

less than 80%. 

The high prevalence of PRO should be a challenge for further diagnostic and therapeutic discoveries to 

minimize treatable risk factors. Ideally, the diagnosis and treatment of each patient should start long 

ahead of renal transplantation, as after transplantation before the use of bisphosphonates bone biopsy to 

guide treatment should be considered due to the high incidence of ABD. 

The recent advancements in urinary proteomics might contribute to establish a noninvasive method of 

correctly predicting histologic subtypes, such as adynamic bone disease, as well as to contribute in 

guidance and monitoring of treatment in the near future. 

 

Key Words: chronic kidney disease, kidney transplantation, bone markers, adynamic bone disease, 

osteoporosis. 
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Abstract 

Purpose: Urinary tract infection (UTI) is one of the most common infectious diseases at the community 

level. In order to assess the adequacy of the empirical therapy, the prevalence and the resistance pattern of 

the main bacteria responsible for UTI in the community (in Aveiro, Portugal) was evaluated throughout a 

ten-year period. 

Experimental description: In this retrospective study, all urine samples from patients of the District of 

Aveiro, in ambulatory regime, collected at the Clinical Analysis Laboratory Avelab during the period 

2000-2009 were analysed. Samples with more than 105 CFU/mL bacteria were considered positive and, 

for these samples, the bacteria were identified and the profile of antibiotic susceptibility was 

characterized. 

Results: From the 155597 samples analysed, 18797 (12.1%) were positive for bacterial infection. UTI 

was more frequent in women (78.5%) and its incidence varied with age, affecting more the elderly 

patients (38.6%). Although E. coli was, as usual, the most common pathogen implicated in UTI, it were 

observed differences related to the other bacteria more implicated in UTI relatively to previous studies. 

The bacteria implicated in the UTI varied with the sex of the patient, being P. aeruginosa a more 

important cause of infection in men than in women. The incidence of the main bacteria changed over the 

study period (P. aeruginosa, Klebsiella spp and Providencia spp increased and Enterobacter spp 

decreased). Although E. coli was responsible for more than an half of UTI, its resistance to antibiotics 

was low when compared with other pathogens implicated in UTI, showing also the lowest percentage of 

multidrug resistant (MDR) isolates (17%). Bacteria isolated from females were less resistant than those 

isolated from males and this difference increased with the patient age. 

Conclusions: The differences in sex and age must be taken in account at the moment of empirical 

prescription of antimicrobials. From the recommended antimicrobials by the European Association of 

Urology guidelines, the first line drugs (pivmecillinam and nitrofurantoin) and the alternative antibiotic 

amoxicillin-clavulanic acid (AMX-CLA) are appropriate to treat community-acquired UTI, but the 

fluoroquinolones should not be suitable to treat male infections and the trimethoprim-sulfamethoxazole 

(SXT) shall not be used in the treatment of UTI at this level. 

Key Words: Community-acquired urinary tract infection, Uropathogens, Antibiotics, Antimicrobial 

resistance, Multidrug resistance. 
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Abstract 

Purpose: (HPV) DNA testing in urine samples has been proposed as an alternative for HPV DNA testing 

in cervical or vaginal samples. However, a need for standardised urine sampling has been reported.   

Experimental description: A self-sampling method using urine collection vials (Multi-CollectTM, 

Abbott)  and a prototype  of a first-void urine collection device  (Colli PeeTM, Novosanis) were tested by a 

cohort of 32 women (group A), HPV positive at earlier testing, and a group of 155 healthy volunteers 

(group B: 50m/ 105 f). Each participant used both urine sampling methods at home.  The participants 

completed an online questionnaire. In urine from group A, HPV DNA and hDNA were quantified by real-

time PCR. In the urine from group B, hDNA quantification as well as HPV detection and genotyping by 

Luminex technology were performed.  

Results: Participants perceived the new urine collection device as more reliable and hygienic. Of note, 

27% of the Multi-collect vials were filled incorrectly. In group A, HPV DNA was detected in 15 of the 32 

urines collected by the new device and in 14 of the 32 urines by the Abbott method. Significantly more 

copies hDNA were detected in first void urine collected by the Colli Pee. In group B, HPV DNA was 

detected in 4.0% and 20.0% of the males and females, respectively.  34 (32.3%) of the women reported 

being vaccinated. There was no correlation between the reported HPV vaccination status and detection of 

HPV vaccine types.  

Conclusions: The first void urine collection device will help to improve and standardize first void urine 

collection for HPV DNA testing. The Colli Pee is well appreciated, improved collection of first void urine 

and ensured immediate mixing of the urine with the appropriate amount of conservation buffer. [END] 

Key Words: First-void urine, self-sampling, HPV DNA. 
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Dioxin Exposure in Human Urine  

F. Jeanneret1, 2, 3, J. Boccard 1, D. Tonoli 1, 2, O. Sorg 2, 3, J.-H. Saurat 2, 3, D. Hochstrasser 2, S. Rudaz1, 3 

[1] School of Pharmaceutical Sciences, University of Geneva, University of Lausanne, Switzerland 

[2] Human Protein Sciences Department, University of Geneva, Switzerland  

[3] Swiss Centre for Applied Human Toxicology, Switzerland 

 

Purpose: Dioxin (2,3,7,8-tetrachlorodibenzo-p-dioxin, TCDD) is a by-product of industrial processes 

involving chlorine, such as waste incineration and chemical manufacturing. Effects of chronic exposure to 

dioxins on human health are unknown. A dysregulation of urinary steroids and bile acids was observed by 

a metabolomic study performed by UHPLC-QTOF on a human case of acute dioxin poisoning. This 

poisoning with a high TCDD dose corresponded to an extreme phenotype of dioxin intoxication. A subset 

of 24 compounds was statistically highlighted to be relevant to separate this case from healthy controls. 

The aim of the current study was i) to evaluate the set of 24 biomarkers in two independent human 

cohorts exposed to dioxins and, ii) to identify the unknown biomarkers by authentic chemical standards 

and by synthetizing the missing products with in vitro metabolic reactions. 

Experimental description: Urine samples were extracted on SPE cartridges and analysed with UHPLC-

QTOF in ESI ion negative mode (Acquity UPLC, Xevo QTOF, Waters). A “steroid” filter was 

established to select steroid mass-related features. Signals corresponding to the 24 biomarkers were 

integrated, normalized to their sum and submitted to multivariate data analysis (Markerlynx, Waters; 

SIMCA-P, Umetrics). Potential matching biomarker candidates were generated by in vitro metabolic 

reactions in human pooled liver microsomes and in human pooled cytosol fractions. 

Results: Urine samples collected the months and years following the poisoning of Victor Yuschchenko, 

the former president of Ukraine, were analysed by an untargeted metabolomic UHPLC-QTOF approach. 

After data filtering related to bile acids and steroid metabolites, supervised multivariate data analysis 

highlighted significant features. These results supported the hypothesis of liver damage and oxidative 

stress for dioxin toxicity. A subset of 24 urinary markers of acute toxicity including glucuro- and 

sulfoconjugated endogenous steroids and bile acids was selected to be further evaluated. The first study 

concerned a cohort of 11 Czech workers suffering from severe dioxin occupational exposure in the late 

1960’s. An OPLS-DA model separated the Czech cohort from a control group matched for age. No false 

negative were found and a specificity higher than 80% obtained. In a second step, a cohort composed of 

people being exposed to incineration fumes of a municipal waste solid incinerator (MSWI) was evaluated. 

After more than thirty years of operating, this MSWI was closed in 2002 due to high levels of dioxins 

measured in the incineration fumes. A clear separation with good classification performances was also 

obtained for the OPLS-DA model based on this cohort exposed to chronic low dose of dioxins and 

healthy controls. These results supported the hypothesis that these 24 compounds could constitute a set of 

dioxin exposure biomarkers. However, a formal identification was necessary for a better understanding of 

mechanistic aspects. DHEAS, androsterone glucuronide and sulfate, pregnanediol glucuronide and oxo-

androsterone glucuronide were successfully identified by comparison with authentic chemical standards 

by matching retention time, exact mass and fragmentation spectrum. When standards of potential 

biomarkers were missing, metabolic reactions were carried out on their postulated parent compounds for 

generating candidates. Four biosynthetized conjugates matched to the molecules detected in urine. 11-β 

Hydroxyandrosterone glucuronide, glycochenodeoxycholic acid glucuronide and glycocholic acid 

glucuronide were produced in human liver microsomes, whereas glycoursodeoxycholic acid sulfate was 

generated in cytosol fraction. In vitro synthesis was shown as a reliable alternative for urinary metabolite 

identification when authentic chemical standards are missing. 

Conclusions: Combining metabolomics with high-resolution mass spectrometry and in vitro metabolic 

syntheses to evaluate and validate human biomarkers of dioxin exposure. 
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O43 Effects of Alpha Lipoic Acid (ALA) Supplementation on Serum Levels of IL-8 

and TNF-α in patient with Chronic Renal Failure undergoing Hemodialysis 
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Abstract 

Purpose: to evaluate the effect of ALA supplement on serum levels of IL-8 and TNF-α in patient with 

ESRD undergoing to hemodialysis 

Experimental description: In this double-blinded randomized clinical trial study, 60 hemodialysis 

patients were randomly divided in two groups: ALL supplementation receiving group as case group and 

placebo group. Case group received a daily capsule containing 600 mg of ALA supplementation for 8 

weeks and the control group received placebo capsules in the same program. The serum level of IL-8, 

TNF-α was measured in both groups before and after the intervention. 

Results: There were no significant differences in Age, gender, duration of dialysis, causative factor for 

dialysis between two groups (0.05<P). The mean IL-8 and TNF-α after the intervention in case group was 

26.20±15.34 and 21.25±9.61, respectively; the difference between both groups was not statistically 

significant (0.05<P).  

Conclusions: Although, our study did not obtain statistically significant results about reduction of TNF-α 

and IL-8; However, the percentage of reduction of these factors, better feeling in patients and other 

beneficial effects of ALA leads us to conclude that this supplement can be beneficial and recommended 

especially for Diabetic and dialysis patients. 

Key Words: Chronic Renal Failure, Alpha Lipoic Acid, IL-8, TNF-α, Hemodialysis 

Acknowledgements: The main results are published with this information: Effects of alpha lipoic acid 

supplementation on serum levels of IL-8 and TNF-α in patient with ESRD undergoing hemodialysis”-

Published in International Urology and Nephrology, 2014, 46 (8), pp. 1633-1638 

Correspondence:  Mohammadamin Rezazadehsaatlou (dr_amin_re@Yahoo.com) 

Tuberculosis and Lung Disease Research Center, Tabriz University of Medical Sciences, Tabriz, Eastern 

Azerbaijan, IRAN. Postal Code: 5142954481; Tel-Fax : 00984133378093; Mobile: 00989147664621). 

 

 

Parameter ALA Group (n=30) Placebo Group (n=31) P-Value 

Age (year): 59.3±10.47 55.20±13.43 0.2 

Gender (Number): 

Male 

Female 

 

21(70%) 

9(30%) 

 

21(67.74%) 

10(32.26%) 

 

0.97 

 

Duration of dialysis (year):  6.83± 4.11 6.45± 3.47 0.69 

Causative factor for dialysis 

(%): 

Diabetic 

Hypertension 

Glomerulonephritis 

Renal cystic diseases 

Total 

 

10(33.3%) 

13(43.3%) 

5(16.61%) 

2(6.66%) 

30(100.0%) 

 

11(35.48%) 

11(35.48%) 

5(16.12%) 

4(12.90%) 

31(100.0%) 

 

 

0.90 

 

 

Laboratory Parameters 

Albumin 

Phosphate 

 

5.31±0.88 

3.89±0.58 

 

5.40±0.91 

3.98±0.58 
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P1 Potential of phage cocktails in the inactivation of Enterobacter cloacae. 
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Abstract 

Purpose: We compared phage dynamics of three previously isolated phages for Enterobacter cloacae, in 

order to evaluate their ability to treat urinary tract infections (UTI). 

Experimental description: The phages genome, survival, host range were characterized, host-phage 

dynamics and bacterial resistance was determined in culture medium and in urine samples. 

Results: The growth of the E. cloacae was inhibited by the three phages, resulting in a decrease of ≈ 3 

log. The use of cocktails with two or three phages was significantly more effective (≈ 4 log). In urine the 

inactivation was still effective (≈ 2 log). 

Conclusions: Phages showed an efficient inactivation of E. cloacae, being potential candidates as agents 

for the control of nosocomial UTI. 

Key Words: Viruses, phage therapy, phage cocktails bacteriophage, Enterobacter cloacae, multidrug 

resistant bacteria, urinary tract infections 
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Methyl parathion (MP) is a highly toxic organophosphate widely used as an insecticide. Its exposure lead 

to substantial adverse effects on several important organ systems. The serious health effects have aroused 

public awareness, leading to the start of risk assessment of human exposure to MP. The biological half‐
life of MP in animals is 7‐17 hours [1]. After MP exposure, it is rapidly metabolized in the human body 

to produce dimethylthiophosphate (DMTP), dimethylphosphate(DMP), and 4‐nitrophenol (4‐ NP). As 

MP can be produced from exposure to other toxic substances, pesticides, simultaneous evaluation of three 

metabolites related to MP exposure provide a more reliable indication for MP exposure. 

Gas chromatography (GC) or liquid chromatography (HPLC) coupled with mass spectrometry (MS) [2] 

had been developed for evaluation of MP exposure. Prederivatization steps are necessary in both 

approaches, requiring lengthy and multi‐step sample pretreatment procedures. It will be desirable to 

develop an affordable device to provide quick results to meet urgently required exposure evaluation and 

for routine analysis. 

A MC‐CE device integrating a Dual Opposite Multiwalled Carbon Nanotube Modified Carbon Fiber 

Microelectrode Detector [3] has been developed (Figure 1) for MP exposure evaluation due to easy 

replacement of foiled electrode and the opposite dual electrode arrangement provide environment 

identical to both electrodes at the exit of the CE. Thus, impurities oxidized or reduced at different 

potentials can produce current ratio different from the analyte metabolites (Figure 2). Under optimized 

conditions, a baseline separation of three MP biomarkers was obtained within 31 minutes with detection 

limits ranging from 0.46 µM to 1.8 µM (S/N=3) and recoveries close to 100% for spiked analytes. 

 

Key Words: MC‐CE device, Organophosphus Pesticide . Methyl parathion, Urinary metabolites 
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Abstract 

Purpose: This research aims to investigate the properties of nanostructured oxide surfaces (ns-OXS) as a 

functional coating coupled to microfluidics, for the development of novel platforms, simultaneously 

performing capture and processing of urine-derived biomolecular compounds (e.g. small molecular 

compounds, lipids, polynucleotides, peptides, proteins, vesicles), whose analysis and identification is 

subsequently carried out by MALDI mass spectrometry. 

Experimental description: ns-OXS were produced by Nanoparticle Beam Deposition on conductive 

substrates, such as ITO-coated glass slides and conductive plastic. By hard mask method, nanoparticles 

were deposited in regular patterns of various shapes and composition, according to application needs. 

Simple silicone-based microfluidic elements were coupled to ns-OXS in order to capture and process 

urine-derived biomolecular compounds. Sample analysis was carried out by MALDI mass spectrometry, 

whose concept particularly fits the aim of solid-state platform-supported samples batch analysis. 

Results: Nanostructured surfaces of various oxides (TiO2, ZrO2, Nb2O5) were deposited as an uniform 

coating and/or as regular patterned surface structures. Capture properties of ns-OXS were investigated, 

showing improved absorption capabilities with respect to standards of peptides and proteins as well as 

urine-derived biomolecular compounds. Strong adhesion was also observed in the case of histological 

samples subjected to mass spectrometry imaging (IMS) and other immunostaining assays. The feasibility 

of capturing urine-derived biomolecular compounds in microchannels, post-capture processing (e.g. 

washing and Trypsin digestion) and MALDI profiling could be demonstrated. 

Conclusions: ns-OXS show improved adhesion properties for an effective capture of urine-derived 

biomolecular compounds, which can safely undergo subsequent post-capture processing steps in 

microchannels. By exploiting the microchannels array based platforms, different processing steps of the 

same sample could be performed. This combinatorial approach will generate wide mass-spectrometry 

profile datasets capable of sample cohort segregation. Within the perspective of clinical routine, ns-OXS 

based microfluidic platforms could be interfaced with suitable robotics for large-scale automatic sample 

processing. In connection with MALDI mass spectrometers, this will provide an advanced tool for future 

diagnostics based on urine-derived compounds. 

Key Words: nanostructured surface, microfluidics, urine-derived compounds, biomarker, mass 

spectrometry, maldi. 
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Abstract 

Purpose: Tacrolimus is widely used for immune immunosuppression after solid organ 

transplantation. Although the etiology remains unknown, many patients suffer from tacrolimus-­‐
induced kidney injury, which is dose-­‐limiting toxicity for tacrolimus. The aim of the present study is 

to establish a rat model of tacrolimus-­‐ induced tubulointerstitial fibrosis and reveal the mechanisms of 

tacrolimus-­‐induced    nephrotoxicity. 

Experimental description: Both kidneys of 8-­‐week-­‐old male Wister/ST rats were subjected to 

ischemia-reperfusion (IR) injury. Tacrolimus (5mg/kg/day) or vehicle was administered on 

consecutive 14 days, starting from the day before IR.  All protocols were approved by the Animal 

Research Committee, Kyoto University. 

Results: Immunofluorescence analysis revealed that tacrolimus-­‐treatment increased expression 

levels of the kidney injury molecule (Kim)-­‐1 and alpha-­‐smooth muscle actin (αSMA) in the IR rat 

kidneys. Blood potassium, glucose and plasma creatinine levels were increased in tacrolimus-­‐treated 

IR rat. These results showed that rat model of tacrolimus-­‐induced tubulointerstitial fibrosis was 

established by the combination of IR and tacrolimus administration. Proximal tubules isolated from 

rat model of tacrolimus-­‐induced tubulointerstitial fibrosis were analyzed by microarray analysis 

(Whole Rat Genome Microarrays®, Agilent Technologies) and signals for 53 probes, including early 

growth response-­‐1, were increased to more than 2-­‐fold that of vehicle treated rats.  These increased 

genes can be associated with tacrolimus-­‐induced tubulointerstital fibrosis. 

Conclusions:  Rat  model  of  tacrolimus-­‐induced  tubulointerstitial  fibrosis  is  successfully  

established,  and  this model is useful for revealing precise mechanisms of tacrolimus-­‐induced 

nephrotoxicity. 

Key Words: tacrolimus, nephrotoxicity, chronic kidney disease, fibrosis, rat 
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Abstract 

Purpose: Urine is an ideal source of biomarkers that provides a non-invasive approach to diagnosis, 

prognosis and prediction of diseases. It can be collected frequently and in large quantities with relatively 

high proteome stability. However, proteomics-based biomarker discovery in urine faces multiple 

challenges. Urine proteomics is complicated by low urine protein concentration, variations in pH, and 

mainly by high concentrations of salts, pigments, and urea or other urine components that interfere with 

sample processing and mass spectrometric analysis. Several methods are reported in the literature for 

desalting, concentrating, and removing contaminants from urine e.g. protein precipitation by organic 

solvents, ultrafiltration by molecular weight, dialysis followed by lyophilization, and reverse phase 

chromatography. Unfortunately, these conventional methods include disadvantages such as incomplete 

desalting, low recovery or laborious time-consuming procedures which can lead to the loss of sample 

material and subsequently to the insufficient sensitivity of the proteomic analysis. 

The main aim of this work was to try overcome aforementioned drawbacks by processing urine samples 

using paramagnetic microparticles in a single-tube workflow prior LC-MS/MS analysis. 

Experimental description: The urinary proteins were captured, concentrated and cleaned on a 

hydrophilic surface of the paramagnetic microparticles in a single tube by the two different ways. First, 

proteins were covalently immobilized or second, proteins were bound by hydrophilic interactions. Then 

impurities were washed out from the microparticles and retained proteins were eluted from the surface by 

on-bead trypsin digestion or after buffer exchange. Urinary peptide mixtures were separated on C18 nano-

LC system and analyzed with MALDI-TOF/TOF or Orbitrap Fusion Tribrid mass spectrometer. 

Results: In our study we have used magnetic macroporous bead cellulose, which is very stable with a 

hydrophilic surface, causing low non-specific adsorption of proteins. Cellulose beads were activated by 

divinyl sulfone for the covalent immobilization of urinary proteins. After washing and on-bead digestion, 

we have obtained clean and pigment free peptide mixture. Another promising approach based on HILIC 

chromatography using magnetic beads with hydrophilic coating that carry a carboxylate moiety was 

studied. The developed optimized methods were compared to standard FASP protocol and tested on 

kidney disease urine samples vs. healthy controls. 

Conclusions: We have optimized proteomic methodology that is able to identify potential urine 

biomarkers of kidney disease. 

Key Words: urine proteomics, paramagnetic microparticles, kidney disease, LC-MS/MS 

Acknowledgements: Work was supported by Agency for Healthcare Research, Czech Republic AZV 15-

31662A. 

Correspondence: Petr Prikryl PhD., Institute of Pathological Physiology, First Faculty of Medicine, 

Charles University in Prague, Katerinska 32, Prague 2, 12801, Czech Republic. Email: 

petr.prikryl@lf1.cuni.cz 

  



Urinomics&Nephromics 2015-Proceedings 

 

89 

 

P6 Comparison of Solid-Phase Extraction and Gel-Filtration applied to prepare 

urine samples from pregnant women for LC-MSMS 

V.A. Shirokova1, A.E. Bugrova1,4, N.L. Starodubtseva1,2, A.S. Kononikhin1,2, Z.S. Khodzhaeva1, O.A. 

Vavina1,  K. Muminova1, I.A. Popov1,2,3, V.E. Frankevich1, G.T. Sukhikh1, E.N. Nikolaev2,3,4*, 

[1] Moscow Institute of Physics and Technology, Moscow, Russia; 

[2] V. I. Kulakov Research Center for Obstetrics, Gynecology and Perinatology, Ministry of Healthcare 

of the Russian Federation, Moscow, Russia; 

[3] V.L. Talrose Institute for Energy Problems of Chemical Physics, Russian Academy of Sciences, 

Moscow, Russia; 

[4] Emanuel Institute for Biochemical Physics, Russian Academy of Sciences, Moscow, Russia.   

 

Abstract 

Purpose: Nowadays urine peptidom profiling is widely used for studying various diseases which affect 

metabolic ways and/or kidney reabsorption. Our group has been researching a complex pregnancy 

disorder known as preeclampsia (PE). This pathology manifests with high blood pressure and proteinuria. 

Considering extraction of maximal amount of peptides from pregnant women’s urine we have tried two 

different protocols based on solid-phase extraction and on gel-filtration in order to choose the most 

effective one. Whereas the first one gave insufficient results, the second one showed significant 

advantage. 

Experimental description: Urine samples of women with mild and severe preeclampsia and the control 

group were collected at the V. I. Kulakov Research Center of Obstetrics, Gynecology and Perinatology. 

They were united in three pools, mixed and stored at -80°. In the first stage of preparation each aliquot of 

sample was centrifuged in Centrisart ultracentrifugation filter devices (Sartorius, Gottingen, Germany) to 

remove proteins with a molecular mass >20kDa. Then the filtrate was processed according to the protocol 

of the manufacturer with minor modifications: Strata-X cartridges by Phenomenex or PD-10 desalting 

columns by Amersham Bioscience. Finally, it was lyophilized, diluted and analyzed on MALDI TOF 

mass spectrometer and LC-MSMS. 

Results: The method based on gel-filtration showed bigger number of peptides, than that one which 

based on solid-phase extraction. What is more important it allowed finding several specific PE peptides, 

for example, collagen-chains. 

Conclusion: In case of looking for biomarkers in urine samples, it is necessary to remove contaminants 

and save maximum of peptides. We eventually choose preparation via gel-filtration because it fits these 

requirements better than others. 

Key Words: Urine peptidome, solid-phase extraction(SPE), gel-filtration, Preeclampsia (PE). 
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Abstract 

Purpose: Metabolomics attends to analyse the most important number of metabolites (mass < 1000 Da) 

in a biological system. This approach constitutes a potent method for assessing phenotype modifications 

caused by disease or environmental influences. Thanks to its non-invasive collection and its availability in 

large quantities, urine represents a major biological matrix. However, one important issue remains the 

variability of urine concentration, which implies data normalization. This study proposes the evaluation of 

various normalization strategies in the context of metabolomics analysis of urine samples by UHPLC-

QTOF-MS. 

Experimental description: Samples from 8 people (4 women, 4 men) at 3 time points were collected. 

Each sample and quality controls (QCs) were analyzed by UHPLC-QTOF-MS in negative and positive 

ESI mode. XCMS was used for data preprocessing and SIMCA 14 (Umetrics) for multivariate data 

analysis with Pareto scaling.  

Two data treatments, MS Total Useful Signal (MSTUS) and Probabilistic Quotient Normalization (PQN), 

were investigated as data normalization strategies. Creatinine concentration, osmolality and NMR 

measurements were used to estimate the sample concentration and calculate dilution factors. 

Results: The major sources of variability observed in the data set were attributed from the analytical drift 

and the sample concentration. Various strategies were evaluated to circumvent both issues. MSTUS and 

PQN provided the best normalization strategies and reveal the intra- and inter-individual variability. The 

interpretation of normalized data by these pre-treatments offered complementary points of view. With 

data treatments, the analytical drift was corrected but not practically removed. Multiple injections of urine 

contaminate the mass spectrometer and decrease the intensity of the signal during the sequence. The 

analytical drift is related to both the number and the concentration of samples. To remove this analytical 

drift, creatinine concentration, osmolality and NMR measurements were used to estimate the sample 

concentration and calculate appropriate dilution factors before injections. Fixing a range of concentrations 

during the sample preparation removed the major part of the drift and improved the analytical condition 

and data acquisition before the normalization by MSTUS or PQN. 

Conclusions: The best results are obtained by a sequential strategy, which consists to dilute all the 

samples to reach a common concentration before data normalisation. 

Key words: Metabolomics, urine, normalization, analytical drift, concentration estimation. 
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Abstract 

Purpose: The potentialities of a powerful and solvent-free high-throughput analytical methodology based 

on solid phase microextraction in headspace mode (dHS-SPME) in combination with GC-qMS was 

tested. This technique was used for the metabolomic analysis of urine samples obtained from clinically 

diagnosed breast cancer (BC) patients (n=26) and from healthy controls (n=21) to provide comprehensive 

information on volatile metabolites as potential cancer biomarkers. 

Experimental description: The nature of the adsorptive phase, sampling temperature and extraction time 

required to achieve equilibration between the analytes and the fiber were optimized by applying a 

univariate experimental design. The best conditions were achieved using a CAR/PDMS fiber at 50 ºC 

during 60 min and was used to extract the volatile metabolites from the urine samples from both groups.  

Results: It was possible to identify 79 volatile organic metabolites (VOMs) in both control and breast 

cancer groups namely aldehydes, ketones, terpenoids, acids, alcohols, benzene derivatives, furan 

compounds, sulfur compounds, phenols, esters and naphthalene derivatives. Results showed that 

excretion values of 6 VOMs among the total of 79 detected were found to be statistically different (p≤ 

0.05). Data was submitted to multivariate statistics [principal component analysis (PCA)], in order to 

visualize clusters of cases and to detect the VOMs that were able to differentiate cancer patients from 

healthy individuals. 

Conclusions: The data obtained is consistent with the hypothesis that diagnostically useful volatile 

compounds are produced in patients with cancer and secreted into the urine, thus providing support for 

this diagnostic approach in the context of different types of cancer. The ability to easily collect and store 

urine samples will be a major advantage of this approach. 
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Abstract 

Purpose: Long-term peritoneal dialysis (PD) leads to morphological and functional alterations in the 

peritoneum, reducing the lifespan of this dialysis up to five years, and forcing the replacement of PD by 

other renal replacement therapies. Peritoneum failure does not occur in every patient in the same 

sequence and to the same extent. The possibility to identify and follow changes in the PM at the 

molecular level by proteomics has recently been proposed through using longitudinal studies, as of prime 

importance to unravel morphological and biochemical changes in the long-term PD1. This work aims to 

develop longitudinal studies to unravel the evolution of the proteome of the peritoneal dialysate with 

time, so biomarkers and molecular profiles for diagnosis and prognosis can be obtained.  

Experimental description/ Results: Peritoneal dialysis effluent (PDE) samples from anonymous 

patients, already at different stages of dialysis were taken (patients in the beginning of PD and 

long-term PD patients). The PDE from the patients was analyzed using 2D gel electrophoresis2. Gel 

comparison and statistical analysis using Progenesis SameSpots indicated the gel spots differentially 

expressed for each patient. All the detected spots were excised digested and identified by MALDI-MS.  

Conclusion: All the identified proteins were studied for their biochemical function. Identification of 

specific molecular changes can be particularly interesting for the understanding and early detection of 

long-term peritoneum alterations as well as for the development of new therapies to increase the lifespan 

of the peritoneal dialysis.  

Key Words: Peritoneal dialysis, Peritoneal dialysate effluent, MALDI-TOF-MS, 2D-SDS-PAGE, long-

term PD. 
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Abstract  

Introduction: To date, capillary electrophoresis – mass spectrometry (CE-MS) technique has shown 

excellent diagnostic performance in determining chronic kidney disease-specific biomarkers. Hence, 

CKD 273 classifier was developed to diagnose not only the CKD patients, but also to predict the 

progression (defined upon eGFR decline), On the other hand, GFR improvement or regression of the 

kidney function could be also observed, although it has been underestimated as possible outcome and 

underlying reasons or predictors for such an event have not been fully elucidated. The aim of our study 

was to identify outcomes such as progression, nonprogression and improvement in patients kidney 

function associated with subsequent change in GFR over time and their correlation with the CKD 273 

classifier.  

Methods: We calculated eGFR by MDRD equation and %slope/year in eGFR by linear regression using 

all recorded serum creatinine measurements between baseline and the last follow up date for 377 patients 

from Gent biobank. Patients with lower than -5% slope/year were described as progressors, those with 

%slope/year between -5% and +5% as non progressors or stable and patients with >5% slope/year as 

patients with improvement. Patients in the three groups were compared with regard to sex, age, systolic 

and diastolic BP, body mass index, presence of DM, number of timepoints, serum creatinine, eGFR and 

percent change (decline / improvement) in the renal function. Their baseline urine samples were analyzed 

by CE-MS and we further tested them for the CKD 273 score.  

Results: Baseline eGFR was significantly lower and number of timepoints significantly higher for 

progressors and patients that improved, compared to the nonprogressors. Furthermore, there was no 

significant difference between these groups in the number of referrals and baseline eGFR. CKD 273 score 

showed significant correlation with baseline eGFR (rho=-0,427; P<0,001), and weakly correlated with the 

%slope/year (rho=-0,176; P<0,001). However, the classifier could identify the progressors – AUC = 

0,656 (<0,001) from all others and vs those with improved GFR - AUC = 0,598 (P<0,05), but was not 

able to identify patients with improvement in GFR vs others showing AUC of 0,526 (P=0,5).  

Conclusions: There was no significant difference for any parameter between progressors and those 

showing improvement in GFR, which underscores the unpredictable natural course of the CKD patients. 

At present, biomarkers identification by CE-MS may be perceived as method of choice for issues in CKD 

progression, being able to potentially identify various outcomes in CKD patients. Our stratification could 

be perceived as study design for discovering urine peptide biomarkers and building new classifiers that 

would enable predicting the patients' outcomes, defined upon worsening/improvement in GFR.  

Key Words: chronic kidney disease, glomerular filtration rate, urine peptides, biomarker, CE-MS.  
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Abstract 

Background: complex human disorders or traits such as chronic kidney disease (CKD) are a major health 

and financial burden in modern societies. Currently, the mechanisms involved in CKD onset and 

progression are still not fully understood. On the other hand, high-throughput omic technologies (i.e. 

transcriptomics, proteomics and metabolomics) are been widely used in studies for biomarker discovery. 

Those studies yielded a vast volume of data that taken together and with the standard bioinformatics 

analysis workflow cannot easily be collated to form a comprehensive and informative picture of a disease 

state. 

Purpose: development of a molecular model for CKD based in existing published data from multi-omics 

studies.  

Experimental description: in our initial approach we developed a molecule-centric expression database 

(CKDdb, URL: http://www.padb.org/ckddb) from multi-omic studies (covering miRNA, gene, protein 

and metabolite expression) of CKD and related traits. This resource was built by mining the current 

literature and then was performed a manual curation of the collected data. In order to deal with the high 

heterogeneity and diversity of this data, a specific ontology was applied to tie together and harmonise 

multi-level omic studies based on gene and protein clusters (CluSO) and mapping of orthologous genes 

(OMAP) across species. Expression values such as fold changes and as well statistical scores were 

retrieved from publications and later used as threshold for ontology matching and pathway analysis. To 

avoid missing key molecular evidences during the process of integrating multi-omic datasets, individual 

and binary analysis for each omic technology was performed using web-based resources and in-house 

standalone software. Regarding pathway building we used the established disease map of acute kidney 

injury (AKI)[1] for the initial mapping of our molecules in PathVisio 3.2.0.  

Results: based on miRNA-mRNA pathway relationships we found a significant involvement of the 

glycosaminoglycan degradation and ECM-receptor interaction pathways. Moreover, integrative analysis 

of gene and metabolite data using a combined approach of pathway enrichment with pathway topology 

confirmed the involvement of the glycosaminoglycan degradation pathway in CKD and also revealed a 

significant association with the D-glutamine and D-glutamate metabolism pathway. 

Conclusions: This study contributes for a better understanding of the intricate molecular features and 

pathways that drive CKD onset and progression. 
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Abstract 

Purpose: Olive oil (OO) consumption is associated with cardiovascular disease prevention because of 

both its oleic acid and phenolic contents. OO phenolic compounds in vivo effects are related with their 

bioavailability and it is known that these compounds undergo Phase I and II metabolism reactions. The 

majority of bioavailability studies conducted in the area have focused on hydroxytyrosol and tyrosol - 

phenolic alcohols of virgin olive oil (VOO).  

The aim of our study was to evaluate the metabolism of phenolic compounds after an acute VOO intake 

and select urinary biomarkers for monitoring VOO exposure. 

Experimental description: self-reported healthy participants (n=9) ingested 50 mL of virgin olive oil 

(VOO) in a single dose, with bread. Urine samples were collected prior to VOO ingestion and at four 

different periods (0-4h, 4-8h, 8-15h and 15-24h). Urine samples were stored at -80ºC prior to analysis. 

After centrifugation, samples were analysed by LC-ESI-Orbitrap MS in negative mode. Screening in 

urine samples of typical VOO phenolic compounds (phenolic acids and alcohols, flavonoids, lignans and 

secoiridoids) and corresponding phase I and II metabolites was done using LC-ESI-Orbitrap MS in 

negative mode. 

Results: statistical approach using principal component analysis enabled us to discriminate between urine 

samples before and after VOO intake. Based on accurate mass data, biomarkers for VOO exposure were 

tentatively identified and included Phase I (hydration, hydrogenation and hydroxylation) and Phase II 

(glucuronide, methyl and sulphated) metabolites mainly derived from secoiridoids. 

Conclusions: urinary biomarkers that allow monitoring of VOO intake were selected. The majority of the 

selected compounds were detected, at higher content, 4h after VOO consumption. 
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