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Welcome Address of the Spanish Proteomics Society 

(SEProt) 

Dear colleagues, 

On behalf of the Spanish Proteomics Society, it is an honour and a pleasure to 

receive and welcome all participants in the 4th Congress SEProt 2011 that we 

hold in this occasion in the Parador de Segovia. Under the title of “New Trends 

in Proteomics”, outstanding speakers of many countries will cover challenging 

topics in Proteomics. Thanks to the generous support of Bruker Daltonics, we are 

pleased to announce the SEProt award to the best poster presentation and to the 

best publication in proteomics by an investigator working in a Spanish 

laboratory. The possibility of recognizing the scientific excellence through this 

award is one of the most appreciated labours of our Society.  

The SEProt has been greatly honoured by having some of the most relevant 

scientists in the proteomics field as Honorary Members. The first one was John 

Fenn, who unfortunately became a legend last year. Later on, in Pamplona, 

during the 3
rd

 SEProt Congress, Michael Karas, Franz Hillenkamp and Peter 

Roepstorff were also nominated. In Segovia, SEProt wants to pay tribute to three 

scientists who have been masters for proteomists and performed a seminal work 

in this expanding field. Joël Vandekerckhove who developed COFRADIC a 

method to isolate specific families of peptides for their characterization by mass 

spectrometry, a method that has promoted innumerable applications; Angelika 

Görg who has been at the lead of developments in gel electrophoresis of proteins 

for more than 25 years and Pier-Giorgio Righetti, a Reneissance proteomist who 

pioneered the use of immobilized pH gradients and developed ProteoMiner for 

the democratic study of proteins in complex protein mixtures. It is a great 

privilege to have them among us as Honorary Members.  

Finally, I would like to thank the huge efforts carried out by all persons who 

contributed to the organization of this meeting and to all of you for sharing with 

us three days of superb science and leisure. 

 
Fernando J. Corrales 

SEProt President
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Welcome Address of the Organizing Committee 

 
Dear colleagues, 

On behalf of the SEPROT 2011 Segovia Congress Organizing Committee, we 

would like to heartily welcome to all of you attending the 4th Meeting of the 

Spanish Society for Proteomics held in the Parador Nacional de Segovia, Spain. 

We would like to thank you for your participation as presenter, exhibitor or 

attendee. 

 The congress will focus on New Trends in Proteomics. In spite of the 

complexity of the proteome, the field of proteomics has adapted itself to many 

biological areas where significant progress can be achieved by applying several 

proteomic technologies. The rapid progress in the development of a range of 

technologies is increasingly contributing to promote our knowledge and to 

prompt new questions. The title of the meeting also indicates the need for 

proteomics to progress beyond the identification of the building blocks of the 

proteome towards understanding how the complex biological functions of a cell 

are orchestrated via intricate protein networks. 

The scientific program aims to cover the latest advances in Proteomics and 

includes 6 scientific sessions on outstanding subjects: Quantitative, Structural 

and Computational Proteomics, Microbial Proteomics, Posttranslational 

modifications and Biomarker discovery and Validation. EuPA and HUPO 

initiatives and Quality Control and Standardization are also topics to be 

addressed in two additional sessions. An exciting mix of invited speakers and 

those selected from submitted abstracts, together with poster sessions will create 

a fruitful scientific atmosphere during the meeting. Besides, the congress is 

sponsored by different companies releasing new technologies. 

In addition to these challenging scientific sessions, a very attractive social 

program will help to fully enjoy these days in Segovia, a UNESCO World 

Heritage site declared for its extensive cultural and monumental heritage.  

Segovia has many examples of Romanesque, Gothic and Mudéjar architecture, 

as well as its three world-famous jewels, the Aqueduct, the Cathedral and the 

Alcázar. And, of course, the gastronomy is another wonderful attractive of this 
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city. Vegetables, lamb, suckling pig, wines of extraordinary quality can be tasted 

in many of the restaurants in the city. 

We sincerely hope that you will join us in making the SEPROT 2011 meeting a 

great success. Together with our colleagues of the SEPROT 2011 Segovia 

Congress Organizing Committee, we look forward to welcoming you to the 

historical City of Segovia and to the 4
th

 Congress of the Spanish Society for 

Proteomics. 

 

Juan Pablo Albar and Concha Gil 
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Angelika Görg, Joël Vandekerckhove and Pier-Giorgio 

Righetti, Honorary Members of the Spanish Proteomics 

Society 
 

 
Angelika Görg 

Technische Universität München, 

Fachgebiet Proteomik, Freising-

Weihenstephan, Germany 

 
Joël Vandekerckhove 

Department of Medical Protein 

Research, Ghent University, Belgium 

 
Pier-Giorgio Righetti 

Politecnico di Milano, Department of 

Chemistry, Milan, Italy

 

The Spanish Proteomics Society (SEProt) is proud to announce the appointment as 

Honorary Members of Prof. Angelika Görg, Prof. Joël Vandekerckhove and Prof. Pier 

Giorgio Righetti for their eminent contributions in the field of proteomics.  

Angelika Görg studied Biochemistry and Food Chemistry at the Universities of 

Tübingen and Stutgart, receiving her Ph.D. degree from the Technical University of 

Munich, where she was appointed Professor in 1992 and Head of the Proteomics Group 

in 1999. 

Angelika is a pioneer not only in the field of proteomics but also modern biosciences as 

evidenced by more than 200 scientific publications. 2D electrophoresis is as accessible 

to users as it is nowadays thanks to the efforts of her research group. Since 1982, 

Angelika and co-workers inspired the development of 2D electrophoresis technology 

with immobilized pH gradients (IPG) by introducing IPG strips cast on plastic backings. 

The key idea of cutting a gel plate to generate the IPG strips while dry (much easier than 

when wet) was a major contribution to the field and transformed 2D electrophoresis 

from a difficult art to good mastery, as is all protein biochemistry. An additional 

outstanding contribution was the introduction of the double equilibration of IPG strips 

prior the second dimension in the presence of SDS, urea, glycerol and DTT first, 

followed by iodoacetamide in the second step. This practice minimizes the problems of 

protein transference to the second dimension gel. This technology has been constantly 

refined and, combined with mass spectrometry, has become the basis for a vast amount 

of ongoing proteome projects worldwide. These advances have become a routine 
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practice in a plethora of laboratories, but, as Thierry Rabilloud stated in a recent tribute 

to Angelika, many people opening a pack of strips and making their routine 2D gels 

with what they think to be standard protocols do not imagine the amount of sweat, time 

and effort and dedication that was needed to make such a “simple” process. 

Besides her research activities, Angelika put great effort into creating and developing 

educational programs to propagate proteomics technologies. She has been awarded by 

her outstanding scientific and technological contributions by different Societies and 

Institutions including the British and Japanese Electrophoresis Societies. In 2001 

received the Heinz-Maier-Leibniz Medal of the Technisch Universität München and in 

2004 received the HUPO Distinguished Achievement Award in Proteomics in 

recognition of her indispensable contributions to proteomic sciences.  

Joël Vandekerckhove completed his studies in chemistry and obtained his Ph.D. in 1972 

at the University of Ghent. He did a post-doctoral stint at the Max Planck Institute for 

Biophysical Chemistry in Göttingen (Klaus Weber, 1976-1981) as a Fellow of the 

Belgian National Science Fund. In 1989 he was appointed Professor in Biochemistry at 

the Department of Biochemistry of the Medical School in Ghent and in 1996 Scientific  

Director at the Flanders Institute of Biotechnology.  

Joël Vandekerckhove contributed significantly to different scientific areas that included 

cell biology, plant biotechnology and proteomics and resulted in more than 550 

scientific highly cited articles and 15 patents. As a trained protein-chemist, he started 

studying the molecular basis of the microfilament organization in animal cells and 

discovered the different isoforms of actin and several actin-binding proteins. On this 

way, he laid the basis for a vast research area important for the understanding of the 

formation and role of the actin cytoskeleton in normal and pathological conditions. 

During this work, he developed the electroblotting and micro-sequencing technology, 

which was one of the important tools in the pre-proteomic era. His research passed for a 

while in the plant sciences, where his experience in protein chemistry helped him in 

creating the first plants producing human bioactive peptides; an experiment which 

turned out to be the first example of molecular farming. His studies were fundamental 

for the creation of plants with improved nutritive value.  

Protein chemistry and proteomics still remained his "pet" research themes. He 

consolidated a group of reference in proteomics whose seminal work lead to the 

development of methods to study selected peptide families by mass-spectrometry driven 

proteomic techniques.  These are known globally as COmbined FRActional DIagonal 

Chromatography (COFRADIC), which allows specific sorting of a subset of peptides in 



  

15 
 

highly complex mixtures for targeted proteomics. The interesting aspect here is that 

selection can be completely directed towards the particular biological problem. 

Highlights in this research are the studies of protein cleavages and processing and of a 

variety of non-conventional post-translational modifications. This technique adds a new 

dimension to the tools in state-of-the-art proteomics and became one of the basic 

technologies used by a spin-off company called "Pronota" in a search for biomarkers.  

Joël Vandekerckhove serves on the Scientific Advisory Committees of several 

international academic and public research organizations focusing on genomics and 

proteomics. In particular, the Spanish proteomics has had the enormous privilege of 

having Joël as a witness of exception, who importantly contributed to its consolidation. 

He is member of the editorial board of journals in the field of molecular biology and 

biochemistry and received the Edman award and the prize of the Royal Academy for 

Medicine of Belgium.  

Pier-Giorgio Righetti studied chemistry at the University of Pavia and after obtaining his 

Ph.D. he spent 4 years at the MIT. He has been appointed Professor of Biochemistry at 

the Universities of Calabria, Verona and the Dipartamento di Chimica, Materiali ed 

Ingegneria Chimica “G. Natta” of the Politecnico de Milano.   

Pier-Giorgio‟s research have spanned near the entire discipline of electrophoresis and its 

applications in different fields, which excellence has been recognized in more than 700 

scientific contributions and 10 patents. Since 1970 he was involved with development of 

isoelectric focusing in soluble, amphoteric buffers, a method that was applied to a 

number of biomedical and clinical problems, such as thalassaemia screening. Then his 

development of immobilized pH gradients was a major contribution to resolve the 

limitations resulting from pH gradient stability. The resulting IPG were then used to 

obtain some of the pioneer maps from different human samples by 2D electrophoresis. 

The instrument developed by Pier-Giorgio and co-workers in the late eighties, for 

extreme purification of proteins based on the principle of trapping proteins between sets 

of amphoteric, buffering membranes, has been adopted for pre-fractionation in proteome 

analysis. In the 1990s he moved to the field of capillary zone electrophoresis developing 

new capillary coatings and devising temperature-dependent methods to screen for DNA 

point mutations. Coming back to proteomics, Pier-Giorgio gave us an additional proof 

of is cleverness by developing ProteoMiner, a protein enrichment technology used for 

the compression of the dynamic range of protein concentrations in complex biological 

samples based on the treatment with a large, highly diverse library of hexapeptides 

bound to chromatographic supports. In theory, each unique hexapeptide binds to a 

unique protein sequence. Combinatorial peptide ligand capture technology provides a 
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method for detecting medium or low abundance proteins in complex matrices.  

Pier-Giorgio has received many awards in recognition of his outstanding contributions, 

including the Califormia Separation Science Society award and the Csaba Horvath 

Medal award. Anyone who has met Pier-Giorgio will recognize a true Renaissance man 

with admiration and knowledge of all different cultural disciplines. This “DaVinci” 

personality is reflected in his articles and talks, making of them delicious and magister 

pieces of science. 

The Spanish Proteomics Society is greatly honoured by these three unique scientists 

having accepted to become Honorary Members.  

 

Fernando J. Corrales 

SEProt President 
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Sede social: Instituto de Biomedicina de 

Valencia, Jaime Roig 11, 46010 Valencia 

Tel.: 96 339 1778. Fax.: 96 369 0800 

C.I.F. G97465629 

http://www.cbm.uam.es/seprot 

 

Convocatoria del cuarto premio de la Sociedad Española 

de Proteómica 

 
Madrid, 9 Diciembre de 2010  

 

La Sociedad Española de Proteómica (SEProt) convoca la cuarta edición del 

PREMIO SOCIEDAD ESPAÑOLA DE PROTEÓMICA destinado a reconocer 

la labor en el campo de la Proteómica de un científico que desarrolle su actividad 

en España. El premio, patrocinado por Bruker BioSciences Española S.A. 

(http://www.bruker.es), está dotado con 2000 € y será entregado por un 

representante de Bruker Española durante el 4º Congreso de la SEProt, New 

Trends in Proteomics, que se celebrará en el Parador de Segovia entre los días 8-

11 de Febrero de 2011 (http://www.seprot2011.es/). En la presente convocatoria 

se otorgarán dos galardones que en ningún caso podrán ser compartidos. Una 

mitad del premio (1000 € y diploma acreditativo) será para una publicación 

científica relacionada con cualquier desarrollo o aplicación de la Proteómica. La 

otra mitad del premio (1000 € y diploma acreditativo) será para una contribución 

en forma de panel al 4º Congreso de la SEProt. Las decisiones de los jurados 

serán inapelables. Los Premios no podrán concederse al mismo científico dos 

veces y podrán quedar desiertos si así lo decidiese el jurado. 

 

La elección de la publicación científica merecedora del galardón será realizada 

por un jurado de expertos designado a tal efecto por el Presidente de la SEProt. 

Solo podrán optar al Premio científicos españoles que sean o no socios de la 

SEProt. La labor investigadora deberá haber sido realizada en España y haber 

sido publicada entre Enero de 2009 y Diciembre de 2010. Los candidatos 

deberán remitir 3 copias del trabajo en formato electrónico al Secretario de la 

SEProt (Manuel M. Sánchez del Pino, Laboratorio de Proteómica, Centro de 

Investigación Príncipe Felipe, Av. Autopista del Saler, 16. 46012 Valencia. 

mspino@cipf.es). Deberán, asimismo, adjuntarse los datos personales y 

profesionales del candidato, y un breve resumen de las razones que, a juicio del 

candidato, debieran ser consideradas por el jurado. La fecha límite para la 

recepción de los trabajos será el 14 de Enero 2010. La decisión se tomará 
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antes del 21 de Enero de 2011 y será dada a conocer en el programa final del 

congreso y a través del portal electrónico de la SEProt. El galardonado será 

invitado a participar en el 4º Congreso de la SEProt exento del pago de las tasas 

de inscripción y a publicar un artículo en la revista Proteómica. 

 

La elección del ganador(a) del Premio SEProt a la contribución en formato panel 

presentada al 4º Congreso de la SEProt se efectuará entre los primeros firmantes 

del estudio por un jurado designado a tal efecto por el Presidente de la Sociedad 

Española de Proteómica. Solo podrán optar al Premio científicos españoles sean 

o no socios de la SEProt. La labor investigadora considerada deberá haber sido 

realizada en España y ser inédita o, en todo caso, no haber sido publicada con 

anterioridad a Diciembre de 2010. 

 
Fernando J. Corrales – Presidente de la SEProt 
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Premio “CELTA INGENIEROS” a un investigador 

novel en Proteómica 

 

La empresa Celta Ingenieros patrocina un premio destinado a incentivar la labor de un 

investigador novel en el campo de la Proteómica. Este premio se entregará durante el 4º 

Congreso de la Sociedad Española de Proteómica “New Trends in Proteomics”, que se 

celebrará en Segovia entre los días 8-11 de Febrero de 2011 

(http://www.seprot2011.es/). Dicho premio estará dotado con 600 euros. El ganador será 

seleccionado entre los científicos jóvenes asistentes al Congreso que presenten un póster 

en dicho evento. Se designará un Comité encargado de evaluar los trabajos y seleccionar 

al ganador. 

  

 El Comité Organizador del 4º Congreso de la Sociedad Española de Proteómica. 
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Tuesday, February 8 

Educational Session: Fundamentals in Proteomics 

Chairs: Dr. Alberto Paradela, Dra. Lucía Monteoliva, Dr. Miguel Marcilla 

 

 

Session I: Basics in proteomics analysis 

 

09:45-10:00 
Introduction. 

Dr. Juan Pablo Albar (CNB-CSIC) 

10:00-10:45 
Proteomics: basic concepts. 

Dr. Joaquin Abian (IIBB-CSIC) 

10:45-11:30 

Differential Proteomics: advantages and disadvantages of gel-based 

strategies. 

Dr. Montserrat Martínez-Gomariz (PCM-UCM) 

11:30-12:00 Coffee break 

12:00-12:45 

Differential Proteomics: advantages and disadvantages of LC-MS-

based strategies. 
Dr. Miguel Marcilla (CNB-CSIC) 

12:45-13:30 
Protein Databases: a useful guideline. 

Dr. José Ramón Valverde (CNB-CSIC) 

13:30-14:15 
Statistical analysis of proteomics data. 

Antonio Ramos (CNB-CSIC) 

14:15-15:30 Lunch time 

 

  



Scientific Program Educational Session 
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Tuesday, February 8 

 

 

 

 

 

Session II: Sample preparation 

 

15:30-16:00 
Subcellular fractionation and membrane proteomics. 

Dr. Lucia Monteoliva (UCM) 

16:00-16:30 
Phosphoproteomics. 
Dr. Mª Luisa Hernaez (Parque Científico de Madrid – UCM) 

16:30-17:00 Coffee break 

17:00-17:30 
Plasma Proteomics. 
Sergio Ciordia (CNB) 

17:30-18:00 
Peptidomics: Proteomic Analysis of MHC peptides. 
Dr. Iñaki Alvarez  (UAB) 

 

 

 

Abbreviatures: 

 CNB-CSIC (Centro Nacional de Biotecnología-Consejo Superior de 

Investigaciones Científicas) 

 IIBB-CSIC (Instituto de Investigaciones Biomédicas de Barcelona-

Consejo Superior de Investigaciones Científicas) 

 PCM (Parque Científico de Madrid) 

 UCM (Universidad Complutense de Madrid) 

 UAB (Universidad Autónoma de Barcelona) 

 

 

Sponsored by ProteoRed 



Opening Lectures Scientific Program 
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Tuesday, February 8 

Opening Lectures 

Chairs: Dr. Juan Pablo Albar and Dr. Concha Gil 

 

18:00-18:30 Registration 

18:30-19:00 
Welcome 

Chair: Dr. Fernando Corrales, SEProt President. 

 

 

 

Opening Lectures 

19:00-19:30 

A life with gels: from ultrathin gels to IPG-Dalt 

Dr. Angelika Görg (Technische Universität München, Fachgebiet 

Proteomik, Freising-Weihenstephan, Germany) 

19:30-20:00 

Deep Proteomics provides New Insights in Fundamental Cellular 

Mechanisms 

Dr. Joel Vandekerckhove (Department of Medical Protein Research, 

Ghent University, Ghent, Belgium) 

21:00 Welcome reception 

 

Sponsored by ProteoRed and Cátedra de Genómica y Proteómica UCM 
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Wednesday, February 9 

Session 1: Quantitative Proteomics 

Chairs: Dr. Gloría Molero and Dr. Manuel Sánchez del Pino 

 

Plenary Lectures 

08:30-09:00 

Mapping and measuring complete proteomes 
Dr. Ruedi Aebersold (Institute of Molecular Systems Biology-ETH, 

Zurich, Switzerland) 

09:00-09:30 

Advances in quantitative proteomics: applications to cardiovascular 

research 

Dr. Jesús Vázquez (Centro de Biología Molecular Severo Ochoa-CSIC, 

Madrid,  Spain) 

09:30-10:00 

Physiological proteomics of Gram-positive bacteria 
Dr. Jörg Bernhardt (Institut für  Mikrobiologie, E.-M.-Arndt-Universität 

Greifswald, Greifswald, Germany) 

 

Oral Communications 

10:00-10:15 

Qualitative and quantitative characterization of exosomes secreted by 

rat hepatocytes 

Dr. Eva Rodríguez-Suárez  (CICbioGUNE, Derio, Spain) 

10:15-10:30 

SWATH-MS: a new data independent acquisition lc-ms methodology 

for quantitative complete proteome analysis 

Dr. Pedro Navarro
 
(Institute of Molecular Systems Biology, ETH Zürich, 

Switzerland) 

10:30-10:45 

High resolution targeted proteomics: biomarker discovery in a mouse 

transgenic model of myopathy. 

Dr. Claire Dauly (Thermo Scientific) 

 

Sponsored by Thermo Scientific 

 
 

10:45-11:15 Coffee Break 
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Wednesday, February 9 

Session 2: Microbial Proteomics 

Chairs: Dr. Jesús Jorrín and Dr. Lucía Monteoliva 

 

Plenary Lectures 

11:15-11:45 

Analysis of genome expression of Rhizobium etli in free living and 

plant-associated symbiotic state 
Dr. Sergio Encarnación (Centro de Ciencias Genómicas, Universidad 

Nacional Autónoma de México, Cuernavaca, Mexico) 

11:45-12:15 

The Crc protein, a translational repressor that coordinates carbon 

metabolism  in Pseudomonas 
Dr. Fernando Rojo (Centro Nacional de Biotecnología-CSIC, Madrid, 

Spain) 

12:15-12:45 

Quantitative phosphoproteomics by SILAC-2-DE/MALDI-MS in 

Helicobacter pylori infected AGS cells 

Dr. Peter Jungblut (Core Facility Protein Analysis, Max-Planck Institute 

for Infection Biology, Berlin, Germany) 

 

Oral Communications 

12:45-13:00 

Proteomics applications to tick research 

Dr. Margarita Villar
 
 (Instituto de Investigación en Recursos Cinegéticos 

IREC (CSIC-UCLM-JCCM),Ciudad Real, Spain) 

13:00-13:15 

Proteomic and phosphoproteomic study of the macrophage response 

to candida albicans using silac and simac 

Dr. Jose A. Reales-Calderón
 
 (Facultad de Farmacia, Universidad 

Complutense de Madrid, Madrid, Spain) 

13:15-13:30 

ProteOn XPR36: Powerful and flexible protein-to-protein interaction 

analysis 
Dr. Marc Martin (Biorad Laboratories) 

 

Sponsored by BIO RAD 

 

13:30-14:30 Lunch 

14:30-15:15 Poster Session 



Scientific Program Quality Control and Standardization in Proteomics Session 

29 
 

Wednesday, February 9 

Quality Control and Standardization in Proteomics 

Session 

Chairs: Dr. Monserrat Martínez and Dr. Alberto Paradela 

 

Plenary Lectures 

15:15-15:35 

QC in proteomics: lessons from Proteored multicentric experiments 
Dr. Francesc Canals (Laboratori de Proteomica, Institut de  Recerca- 

Hospital Universitari Vall d'Hebron, Barcelona, Spain) 

15:35-15:55 

Quality Control of Proteomics Data: performing local as well as 

global  analyses 

Dr. Lennart Martens (Department of Medical Protein Research, VIB, 

Gent, Belgium) 

15:55-16:15 

Quality control and standardization efforts at the PRoteomics 

IDEntifications  (PRIDE) database 

Dr. Juan Antonio Vizcaino (European Bioinformatics Institute, Hinxton 

Cambridge, England) 

 

Sponsored by Promega 
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Wednesday, February 9 

HUPO and EuPA Initiatives Session 
 

Chairs: Dr. Fernando Corrales and Dr. César Nombela 

 

Plenary Lectures 

16:15-16:45 

The gene-centric Human Proteome Project: organisation, scope and 

limitations 
Dr. Thierry Rabilloud (Biochemistry and Biophysics of Integrated 

Systems, CEA Grenoble, iRTSV/BSBBSI, Grenoble, Francia) 

16:45-17:15 

Differential Protein Expression Analysis in Patients within Lung 

Cancer Studies 

Dr. Gyorgy Marko-Varga  (Clinical Protein Science and Imagining, Dpt. 

Measurement Technology and industrial Electrical 

Engineering,  University of Lund, Lund, Sweden) 

Sponsored by Agilent Technologies 
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Thursday, February 10 

Session 3: Post-Translational Proteomics 
 

Chairs: Dr. Montserrat Carrascal and Dr. Juan José Calvete 

Plenary Lectures 

08:30-09:00 

Modification specific proteomics; Identification and quantitation of 

phosphorylated proteins and sialylated glycoproteins derived from 

primary biological material. 

Dr. Martin Larsen (Department of Biochemistry and Molecular 

Biology.University of Southern Denmark, Odense, Denmark) 

09:00-09:30 

Quantitative characterization of p-sites from the human T-

lymphocyte phosphoproteome using isotopic labeling and mass 

spectrometry 

Dr. Joaquin Abian (Laboratori de Proteómica-CSIC-Universitat 

Autónoma de Barcelona, Barcelona, Spain) 

09:30-10:00 

Unraveling cancer signaling pathways using global phosphoproteomic 

approaches 
Dr. Akhilesh Pandey (McKusick-Nathans Institute of Genetic Medicine, 

Departments of Biological Chemistry, Oncology, Pathology, Johns-

Hopkins University School of Medicine, Baltimore, Maryland, USA) 

 

Oral Communications 

10:00-10:15 

Differential redox proteomics allows identification of proteins 

reversibly oxidized in cysteines in endothelial cells in respone to acute 

Dr. Antonio Martínez-Ruiz (Hospital Universitario de La Princesa, 

Instituto de Investigación Sanitaria Princesa (IP), Madrid, Spain) 

10:15-10:30 

New clues to metabolic regulation through changes in the thiol redox 

proteome 

Dr. Jose A. Bárcena
 
(University of Córdoba, Córdoba, Spain) 

10:30-10:45 

The implementation and characterization of electron transfer 

dissociation (ETD) on an ion mobility enabled Q-TOF mass 

spectrometer. 

Dr. Keith Compson. (Waters Corporation) 

 

Sponsored by 

  

10:45-11:15 Coffee Break 
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Thursday, February 10 

Session 4: Structural Proteomics: Interactions Networks 

and Complexes 
 

Chairs: Dr. Severine Gharbi and Dr. Fernando Vivanco 
 

Plenary Lectures 

11:15-11:45 

Combining 3D structures with protein quantification to understand 

cell type specific epidermal growth factor receptor signal processing 
Dr. Christina Kiel (EMBL-CRG Systems Biology Unit, Design of 

Biological   Systems, Centre de Regulació Genòmica, Barcelona, Spain). 

11:45-12:15 

Determination and analysis of protein interaction networks 

Dr. Florencio Pazos (Centro Nacional de Biotecnología-CSIC, Madrid, 

Spain) 

 

Oral Communications 

12:15-12:30 

Phosphorylation-based signaling networks mediate the effect of ligand 

affinity on the activation of naive primary t-cells 

Dr. Mónica Carrera
 
(Institute of Molecular Systems Biology, ETH, 

Zürich, Switzerland) 

12:30-12:45 

Intensity-fading and other ms approaches to analyze proteases and 

protease inhibitors and their interactions in biological samples 

Dr. Francesc X. Aviles
 
 (Institut de Biotecnologia i de Biomedicina (IBB) 

& Dept. Bioquímica, Universitat Autonoma de Barcelona, Barcelona, 

Spain) 

12:45-13:00 

Helping resolve the interactome by means of label free interaction 

analysis. 
Dr. Silvia Pileri. (GE Healthcare). 

 

Sponsored by GE Healthcare 

 

13:15-14:15 Lunch 

14:15-15:00 Poster Session 
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Thursday, February 10 

Session 5: Computational Proteomics 
 

Chairs: Dr. Alex Campos and Dr. Eliandre de Oliveira 

 

Plenary Lectures 

15:00-15:30 

Computational methods for exploring protein isoforms based on MS 

data 
Dr. Rhune Matthiesen (Instituto de Patologia e Imunologia Molecular da 

Universidade do Porto (IPATIMUP), Porto, Portugal) 

15:30-16:00 

Computer-aided identification of potential drug targets and 

vaccine   candidates in bacterial proteomes 
Dr. Xabier Daura Ribera (Institut de Biotecnología i Biomedicina (IBB), 

Universitat Autònoma de Barcelona, Barcelona, Spain) 

16:00-16:30 

neXtProt: the new human protein knowledge resource 

Dr. Amos Bairoch (Swiss Institute of Bioinformatics. Dpt. of Structural 

Biology and Bioinformatics, Genève, Switzerland) 

16:30-17:00 

Dedicated resources for PTM identification 
Dr. Patricia Palagi (Swiss Institute of Bioinformatics, Geneva , 

Switzerland) 

 

Oral Communications 

17:00-17:15 

MIAPE web toolkit: a user-friendly work frame to connect and share 

proteomics standards in the lab 

Dr. J.Alberto Medina-Aunon (Centro Nacional de Biotecnología-

CSIC/ProteoRed, Madrid, Spain) 

17:15-17:30 

A general statistical framework for the integration and ontological 

analysis of quantitative proteomics experiments by stable isotope 

Marco Trevisan-Herraz (Centro de Biología Molecular Severo Ochoa-

CSIC-UAM, Madrid, Spain) 

17:45-18:15 Coffee Break 

18:15-19:15 
SEProt Awards  
(Sponsored by Bruker Daltonics and Celta Ingenieros) 

19:15-20:15 SEProt General Meeting 

 

21:00 Congress Dinner 
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Friday, February 11 

Session 6: Biomarker Discovery and Validation 

Chairs: Dr. Ignacio Casal and Dr. Ángel García 

Plenary Lectures 

09:30-10:00 

Sleeping sickness biomarkers: the quest for a neglected disease holy 

grail 
Dr. Jean Charles Sanchez (Biomedical Proteomics Group, Department of 

Structural Biology and Bioinformatics, Faculty of Medicine, University  of 

Geneva, Switzerland) 

10:00-10:30 

Biomarker Discovery for diagnostic, prognostic and therapeutic 

response in Rheumatic Diseases 
Dr. Francisco Blanco (Plataforma de Proteómica INIBIC-CHUAC,  A 

Coruña, Spain) 

10:30-11:00 

Label-free quantitative proteomics targeted to sub-cellular 

compartments for candidate biomarker discovery in colorectal cancer 
Dr. Connie Jimenez (Department of Medical Oncology,OncoProteomics 

Laboratory, VU University Medical Center,  Amsterdam, The 

Netherlands) 

 

Oral Communications 

11:00-11:15 

Proteins involved in platelet activation by GPVI and alphaiibbeta3 

receptors are differentially regulated in acute coronary syndrome: a 

platelet proteomics study 

Dr. Andrés F. Parguiña
 
(Universidade de Santiago de Compostela, 

Santiago de Compostela, Spain) 

11:15-11:30 

Early diagnostic of B cell chronic leukemia by novel biomarkers. 

Dr. Manuel Fuentes
 
 (Centro de Investigación del Cáncer, Universidad de 

Salamanca-CSIC, Salamanca, Spain) 

11:30-11:45 

Simultaneous compound Quantification and Identification using High 

Resolution MS: The AB SCIEX TripleTOF™ 5600 System.  
Dr. Antonio Serna (ABSciex) 

 

Sponsored by AB Sciex 

 

11:45-12:15 Coffee Break 
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Friday, February 11 

Closing Lecture 

Chairs: Dr. Juan Pablo Albar and Dr. Concha Gil 

 

Closing Lecture 

12:15-13:15 

In taberna quando sumus: a drunkard's cakewalk through 

proteomics 
Dr. Pier Giorgio Righetti (Politecnico di Milano, Department of 

Chemistry, Milan,  Italy) 

13:30 Farewell 

Sponsored by ProteoRed and Cátedra de Genómica y Proteómica UCM 
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TARGETED PROTEOMICS: A POWERFUL APPROACH PROVIDING 

NEW INSIGHTS IN BIOLOGY. 

A. Görk 
(1)

 

(1)
 Technische Universität München, Fachgebiet Proteomik, Freising-Weihenstephan, Germany. 

The introduction of ultrathin gels (< 0.5 mm) polymerized on cellophane as support 

(Görg et al., Anal. Biochem. 1978) - a defiance to the traditional tube gels for disc 

electrophoresis and IEF with carrier ampholytes as well as to the conventional 2 mm 

thick polyacrylamide gels- improved pattern resolution and reproducibility, whereas the 

development of ultrathin pore gradient gels cast on plastic backing for horizontal SDS 

electrophoresis (Görg et al., J. Biochem. Biophys. Methods. 1980) paved the way for the 

realisation of the “Immobiline* Project" (Bjellqvist et al., J. Biochem. Biophys. 

Methods. 1982, 6, 317-339). However, our 2-DE pattern we included in this article was, 

more or less, only a proof of principle. It was only the beginning of a long journey of 

stepwise improved 2-DE protocols we developed in our laboratory and summarized in 

different reviews (Electrophoresis 1988; 2000; 2009, Proteomics 2004). Milestones 

were the development and design of the IPG DryStrip (3mm wide, 0.5 mm thin, 7-24 cm 

long, cast on plastic backing; Görg et al., Electrophoresis 1988) and the "reduction-

alkylation equilibration protocol" of IPG strips after IEF for the efficient transfer of 

proteins from first to second dimension. The protocol of 2-DE with IPGs has been 

constantly refined, e.g. by the generation of tailor-made IPGs with different pH intervals 

from the acidic to the basic extremes (pH 2.5-12), and extended separation distances for 

improved resolution. A historical outline from the technical difficulties encountered 

during the development of 2-DE with IPGs, to the establishment of the actual “standard 

protocol" will be given, as well as the modified procedures for the separation of very 

acidic, very alkaline, low abundance and hydrophobic proteins. 
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TARGETED PROTEOMICS: A POWERFUL APPROACH PROVIDING 

NEW INSIGHTS IN BIOLOGY. 

J. Vandekerckhove 
(1)

 

(1)
 Department of Biochemistry, Ghent University and Department of Medical Protein Research, 

VIB, A. Baertsoenkaai 3 B-9000 Ghent, Belgium. 

Major concerns in the development of proteome technologies have been 1) 

protein coverage; 2) correct protein identification; 3) quantitative aspects and 4) 

identification and localization of post-translational modifications. Since the introduction 

of 2D-gels in the mid seventies, different strategies have been designed to accommodate 

these important issues. These involved new concepts in protein/peptide chemistry, 

improvements in chromatography technologies and robotics connected with high 

throughput and high sensitivity mass spectrometry. These technical improvements went 

hand in hand with the creation of new tools in bioinformatics, able to link mass-spec 

data with predicted protein sequence data bases and assisting in the interpretation of 

complex data. All these developments fundamentally altered the way biological 

questions could be addressed. 

I will summarize how our laboratory has contributed to different aspects of 

contemporary proteomics. We developed the COmbined FRActional DIagonal 

Chromatography (COFRADIC) technology, allowing targeted sorting for biologically 

relevant aspects in highly complex peptide mixtures. This not only considerably 

improved sample coverage and lead to focused analyses, but it also provided means for 

a global analysis of post-translational modifications which were previously not 

accessible. Our COFRADIC approach created the necessity to develop particular 

bioinformatics tools not only to steer the work-flow but also to improve protein 

identification confidence. This plethora of tools was recently supplemented with a 

strategy for automated differential quantitative global sample analysis. At the end of the 

proteomics pipeline highly complex data emerge: the result of global cellular systems. 

The different aspects of our work will be illustrated using beta–actin KO cells and 

organisms; proteolytic processing and cleavage events as cell regulators and methionine 

oxidation resulting from oxidative stress. 
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MAPPING AND MEASURING PROTEOMES 

R. Aebersold 
(1)

 

(1)
 Institute of Molecular Systems Biology, ETH Zurich and Faculty of Science, University of 

Zurich 

The human genome project has taught us that a complete map -in the case of the 

genome project the complete genomic sequence - along with computational tools to 

navigate the map - represent invaluable resources for experimental and theoretical 

biologists. A main consequence of such a complete map is that all the biological 

processes have to be explainable with the components that constitute the map. 

Proteomics, until recently, has not reached the stage that complete maps are available 

but the urgent need for their generation is now widely recognized. 

In this presentation we will describe the first generation of complete mass 

spectrometric proteome reference maps, and instrumentation and methods to use the 

information contained in proteome maps for targeted proteomic experiments. These 

measurements are capable of generating complete, reproducible and quantitatively 

accurate datasets on differentially perturbed systems. These data are therefore ideally 

suited to support the generation of mathematical models in systems biology research. 
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ADVANCES IN QUANTITATIVE PROTEOMICS: APPLICATIONS TO 

CARDIOVASCULAR RESEARCH 

J. Vázquez 
(1)

 

(1)
Laboratorio de Proteómica Cardiovascular, Centro de Biología Molecular Severo Ochoa 

(CSIC-UAM), Madrid 

In spite of the unprecedented protein depth and quantification accuracy attained 

by current stable isotope labeling (SIL) techniques, important issues remain  unresolved, 

including the absence of suitable protocols and statistical models of general applicability 

and the difficulty of making meaningful interpretations of global proteome alterations. 

We recently described a model for the analysis of 
18

O labeling data that decomposes 

variance at the spectrum, peptide and protein levels, and a statistically-validated 

protocol for sample preparation and labeling suitable for any kind of proteomes. In a 

large-scale collaborative project involving several laboratories, we have further 

developed the model and demonstrate that this statistical theory provides a general 

framework for the analysis of any kind of SIL results. Furthermore, it allows statistical 

analysis at upper layers of complexity, including coherent integration of quantitative 

data from different experiments and threshold-free onthological analysis of global 

proteome behavior.  

This general statistical theory has proved extremely successful to interpret 

results obtained in several research projects in the cardiovascular area. The increase in 

statistical power achieved at the uppermost levels is shown in several studies, including 

elucidation of molecular mechanisms underlying cardioprotection and the effects of 

ischemia-reperfusion in rat heart and in mouse models of heart preconditioning. 

Analysis of variance at the protein level was also crucial to determine a pattern of 

consistent alterations in the human high-density lipoprotein proteome after angioplasty 

within a background of strong inter-individual variation, as well as the specific subset of 

proteins secreted by human T-cells upon activation. Furthermore, analysis of variance at 

the peptide level was essential to develop GELSILOX, a novel, high-throughput 

technique that has allowed determination of Cys sites that increase their oxidized state 

upon oxygen peroxide stimulation in endothelial cells, as well as the effect of oxidative 

stress upon mitochondrial proteome of cardiomyocites in a model of ischemia-

reperfusion.  
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PHYSIOLOGICAL PROTEOMICS OF GRAM-POSITIVE BACTERIA 

J. Bernhardt
(1)

 , M. Hecker 
(1) 

(1) 
Universität Greifswald, Institut für Mikrobiologie, F.-L.-Jahn-Straße 15, D-17487 Greifswald, 

Germany 

Proteomics is an excellent tool to “bring the genome sequence to cell 

physiology”. Because of their low complexity bacteria are useful model systems to 

transfer the “virtual life of the genes to the real life of the proteins” shown for our model 

bacteria Bacillus subtilis and Staphylococcus aureus. 

A combination of gel-based and gel-free proteomics has been used to visualize 

the entire proteome of bacteria. In the presentation it will be shown that gel-based 

proteomics is still a valuable tool to cover the cytosolic and extracellular proteins and to 

visualize proteins newly synthesized in the cell.  Low abundance proteins, however, can 

only be identified by gel-free proteomics. For the membrane and cell surface-associated 

proteomes, however, gel-free approaches are necessary to identify the proteins. Using a 

reasonable combination of gel-based and gel-free approaches almost 70 to 80 % of the 

proteins expressed under specific circumstances can be detected and quantified. 

In the second part of the talk it will be shown that a combination of gel-based 

and gel-free proteomics is a powerful tool to address physiological issues. The 

panorama view of proteomics will help to come to a better understanding of 

pathogenicity and virulence of Staphylococcus aureus. 
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QUALITATIVE AND QUANTITATIVE CHARACTERIZATION OF 

EXOSOMES SECRETED BY RAT HEPATOCYTES 

E. Rodríguez-Suárez
 (1)

, J. Conde-Vancells
 (1)

, E. González
 (1)

, J. Visser
 (2)

, C. Hughe
 (2)

, 

F. Elortza
 (1)

, S. Lu
 (3)

, J.M. Mato
 (1)

, J.M. Falcón-Pérez
 (1)

. 

(1) 
CICbioGUNE, 

(2) 
Waters Corporation, 

(3) 
University Southern California. 

Exosomes are nanometer-sized vesicles (30-150 nm) that form multivesicular 

bodies (MVBs) by means of inward budding of the limiting membrane. Upon fusion of 

the MVBs with the plasma membrane, exosomes are released to the extracellular 

medium, where they have been shown to play different roles in cell-to-cell 

communication functions, such as antigen presentation or induction of antitumor 

responses. Given the specific tissue signatures, exosomes might harbour diagnostic 

markers. Two well-known cytotoxic compounds, namely galactosamine and 

lypopolisaccharide, have been chosen to discern diagnostic markers of hepatic diseases 

in the exosomal proteome. In this study, we have characterized at the protein expression, 

microscopic and molecular level, exosomes secreted from primary cultured rat 

hepatocytes treated and untreated with these hepatotoxic agents. 

Exosomal proteins were extracted, digested and quantified by a label-free LC-

MS approach. Data were acquired and quantified with a data-independent LC-MS
E
 

scanning method, utilizing a NanoAcquity LC reverse phase chromatography system 

directly interfaced to a QToF Premier mass spectrometer (Waters Corporation). Raw 

data were processed and submitted to database search and quantified using ProteinLynx 

Global Server v2.4 and Expression
E
 software (Waters Corporation). Additionally, 2D-

LC-MS
E
 experiments were performed in order to further mine the exosomal rat 

proteome. This resulted in a 43% increase in the number of proteins identified. From the 

total of 600 proteins identified, with a protein-level FDR smaller than 1%, 50% were 

quantified. 27 proteins were found to be commonly up-regulated and 64 down-regulated 

after treatments by both methods and exhibiting a fold change greater than 1.3 fold and a 

standard deviation smaller than 10%. Among these, proteins directly implicated in the 

metabolism of xenobiotics by P450 or known biomarkers of liver cancer have been 

identified. To the best of our knowledge, this is the first time that a label-free 

quantitation approach has been used to study protein expression in exosomes. 
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SWATH-MS: A NEW DATA INDEPENDENT ACQUISITION LC-MS 

METHODOLOGY FOR QUANTITATIVE COMPLETE PROTEOME 

ANALYSIS 

P. Navarro
 (1)

, L. Gillet
 (1)

, C. Carapito
 (2)

, H. Röst
 (1)

, L. Reiter
 (3)

, O. Rinner
 (3)

, S. 

Tate
(4)

, R. Bonner
 (4)

, L. Malmström
 (1)

, R. Aebersold
 (1)

. 

(1) 
Institute of Molecular Systems Biology, ETH Zürich, 

(2) 
CNRS, Université de Strasbourg, 

(3) 

Biognosys AG, 
(4) 

ABSciex. 

The analysis of biomolecules in complex sample mixtures has relied for many 

years on LC-MS. In proteomics selected reaction monitoring (SRM) is a particularly 

attractive technique in cases in which reproducible data sets with high quantitative 

accuracy and wide dynamic range are required [1,2]. Despite the advances of SRM, the 

method presents certain limitations: the method requires a preliminary selection of 

reactions, and allows monitoring of a limited number of analytes per run.  

To overcome these limitations we introduce a new strategy to acquire fragment 

ion spectra on all the analytes in a sample, by cycling a sequence of precursor ion 

selection windows in the mass analyzer that collectively cover the whole targeted mass 

range during the entire chromatography. These windows may be seen as an analogy of 

the swath acquisitions in Earth satellite scans. The collected fragment ion spectra are 

recorded to generate a map with the dimensions retention time - fragment ion m/z - and 

intensity, for each precursor ion selection window. The data analysis is then performed 

in the translation of the product ion spectra acquired for each isolation window into 

separate LC-MS2 maps, from where the fragments, derived from a spectral library and 

defining any precursor of interest can be extracted and analyzed to unambiguously 

detect and quantify the targeted analytes in the injected sample. The confidence in the 

peptide identification is scored based on the mass accuracy and the relative intensities of 

the acquired product ion fragments compared to that of the reference spectrum and on 

the co-elution of the extracted ion chromatograms of these fragments. Altogether, this 

methodology is expected outperform former LC-MS methods in terms of identification 

rates, quantification speed and accuracy, reproducibility of data collection, and should 

therefore be of large interest for performing LC-MS analyses of samples of high 

complexity. 

[1] Lange, V.; Picotti, P.; Domon, B.; Aebersold, R. Mol Syst Biol. 2008, 4, 222. 

[2] Picotti, P.; Bodenmiller, B.; Mueller, L. N.; Domon, B.; Aebersold, R. Cell. 2009, 138, 795-806.
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HIGH RESOLUTION TARGETED PROTEOMICS: BIOMARKER 

DISCOVERY IN A MOUSE TRANSGENIC MODEL OF MYOPATHY 

C. Dauly
 (1)

, M.  Fréret
 (2)

, L. Drouot
 (3)

, S. Ahmed Lecheheb
 (4)

, P. Cosette
 (4)

, O. Olivier 

Boyer
 (2)

. 

(1)
Thermo Fisher Scientific, 

(2) 
Université de Rouen, Faculté de médecine et de pharmacie, 

(3)
Faculté de médecine et de pharmacie, 

(4) 
Plateforme protéomique de l‟IFRMP. 

Identification of candidate biomarker of a mouse transgenic model of myopathy 

by high resolution LC-MS/MS and the use of Pinpoint software for targeted 

quantitation. Autoimmune muscle diseases are associated with abnormal over-

expression of molecules of the MHC-I on muscle surface. Here a proteomic study was 

performed on mouse muscle tissue in order to evaluate the consequences of a continuous 

MHC-I expression. An experimental workflow was designed including protein digestion 

and label free qualitative and quantitative analysis by high resolution accurate mass LC-

MS/MS. 3 muscle tissues from MHC-I inducible mouse were compared to 2 healthy 

controls using this targeted differential analysis approach.  

Mice were sacrificed and muscle tissues were collected. Protein samples were 

digested with trypsin after reduction and alkylation. Peptides were analyzed by LC-

MS/MS with a LTQ-Orbitrap Velos (Thermo Fisher Scientific).Database search of the 5 

LC-MS/MS runs resulted in the identification of 1471 proteins and 5948 unique peptides 

with FDR<1%. 457 proteins were identified with more than 5 peptides and subsequently 

selected for targeted quantitation. Pinpoint was used to automatically create a list of 

peptides to serve as surrogates for the target proteins (proteotypic peptides). The peptide 

list was refined by only selecting peptides which were already identified by Sequest. In 

total, 414 proteins and 1632 peptides were selected for targeted quantitation. 

Quantitation was performed with Pinpoint. Peptides were quantified by extracting the 

first and second isotope of each charge state from Orbitrap full scan MS1 spectra.  

A Total of 411 proteins and 1632 peptides were successfully quantified and 

relative quantitation was performed between the 2 sample groups. An S-plot of the ratio 

was generated showing a Gaussian distribution with a median of 1.1. 6 proteins were 

found to be down-regulated with ratios < 0.2. A concentration ratio of 33 proteins was 

above 5, showing up-regulation related to MHC-I induced mouse. A few proteins were 

found to be highly up-regulated like Protein-glutamine gamma-glutamyltransferase 2 

which shows good consistency between all its peptides ratios. 
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ANALYSIS OF GENOME EXPRESSION OF RHIZOBIUM ETLI IN FREE 

LIVING AND PLANT-ASSOCIATED SYMBIOTIC STATE 

S.Encarnación
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G.Martínez-Batallar
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S.Contreras
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, N.Meneses
(1)

, G.Mendoza
(2)

, M.C. Vargas
(1)

, M. Heller
(3)
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(1) 
Centro de Ciencias Genómicas-UNAM Cuernavaca, México, 

(2) 
Facultad de Medicina-UNAM 

DF, México, 
(3) 

Department of Clinical Research-University of Bern. 

Nitrogen fixation carried out by bacteria is a process by which bacteria reduce 

atmospheric nitrogen to ammonium. In R. etl, this occurs in symbiosis with Phaseolus 

vulgaris and serves as natural fertilizers in agriculture with harmless effects on the 

environment.  

Using proteomics and transcriptomics methodologies, we identified 430 

proteins and 689 genes up-regulated during nitrogen fixation. Functional composition of 

this set of proteins and genes ranged from enzymes participating in central metabolism. 

Remarkable, the significant number of proteins participating as transporters reveals the 

intense metabolic crosstalk between plant and bacteroid. In addition, identified proteins 

and/or genes participating in the regulatory mechanism in nitrogen fixation, energy 

transfer and cellular protection, suggesting how this proteins and genes orchestrate the 

metabolic activity required for nitrogen fixation.  

Alternatively, we studied the extracellular proteome of R. etli, which is 

presumed to be a key element of their infection strategy and survival. Secreted proteins 

were analyzed in the exponential growth phase and stationary growth phases, in the 

exponential growth phase the most abundant group was corresponded to ribosomal 

proteins and in stationary phase, we found that the most abundant proteins were those 

with unknown function, additionally observed in R. etli the presence of vesicles of 

external membrane (OMV), and in this OMV identified proteins and other molecules, 

suggesting us that these structures are involved in the early stages of the process of 

symbiosis between bacteria and plant.  

Part of this work was supported by CONACYT grant 60641 and DGAPA-PAPIIT grant IN222707. 
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THE RC PROTREIN, A TRANSLATIONAL REPRESSOR THAT 

COORDINATES CARBON METABOLISM IN PSEUDOMONAS 

R. Moreno
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(2)

, L. Yuste
(1)
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(1)
Centro Nacional de Biotecnología, CSIC, Cantoblanco, 28049 - Madrid, Spain, 

(2)
Unidad de 

Proteómica-Parque Científico de Madrid and 
3
Facultad de Farmacia, Universidad Complutense, 

28040-Madrid, Spain
 

The Crc protein is a global regulator that coordinates carbon metabolism in 

Pseudomonads. It is involved in the catabolite repression response that inhibits the 

induction of the catabolic pathways for several non-preferred carbon sources in 

Pseudomonads when other preferred substrates are present in the growth medium. Crc 

binds to a short unpaired A-rich sequence located adjacent to the translation initiation 

codon of some mRNAs, inhibiting their translation. Using proteomic and transcriptomic 

approaches, we have analyzed the influence of Crc in Pseudomonas putida KT2442 

cells growing in a complete medium, where amino acids are the main carbon source. 

Inactivation of the crc gene modified the expression of at least 134 genes. Most of them 

were involved in the transport and assimilation of amino acids or sugars, showing that 

Crc controls the sequential assimilation of these compounds. Inactivation of crc reduced 

growth rate, suggesting that Crc optimizes metabolism. A similar approach in 

Pseudomonas aeruginosa PAO1 showed that Crc affects as well genes involved in 

antibiotic resistance and virulence. Since the sequence recognized by Crc at the mRNAs 

should be in an unpaired configuration, and RNA conformation is affected by 

temperature, we analyzed whether reducing growth temperature affects Crc function. 

Proteomic, transcriptomic and functional analyses suggested that reducing temperature 

relieves Crc-dependent repression of some, but not all, genes.  
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PROTEIN SPECIES-SPECIFIC REGULATION OF 

PHOSPHOPROTEINS IN HELICOBACTER PYLORI INFECTED AGS 

CELLS DETECTED BY METABOLIC LABELLING 

P.R. Jungblut
(1)

, C. Holland
(1)

, M. Schmid
(1)

, U. Zimny-Arndt
(1)

, R. Stein
(2)

, and 

T.Meyer
(1)

 

(1)
Max Planck Institute for Infection Biology, 

(2)
I&B Informatics and Biology, Berlin Germany 

Half of the world‟s population is infected by Helicobacter pylori. The infection 

may cause chronic inflammation of the gastric mucosa leading to peptic ulceration 

and/or gastric cancer. With the aim to find H. pylori induced variation in the 

phosphoproteome of infected human AGS cells we compared SILAC labelled cells after 

infection with unlabelled cells without infection by 2-DE/MALDITOFTOF-MS after 

enrichment of phosphoproteins from the soluble proteins of AGS cells by IMAC. Many 

proteins of the 2-DE protein pattern occurred in series of protein spots, which 

represented different protein species of one protein per series. Quantification by SILAC 

revealed for several of these proteins a protein species-specific regulation after infection 

with H. pylori. In the case of SNRNP-70 we identified by MS 26 protein species, from 

which 10 were up-regulated, 5 were down-regulated and 11 were not regulated after 

infection with H. pylori. From the quantification data three other proteins were worked 

out in detail: SFRS2, SFRS3, and U2AF2. These proteins belong to the SR proteins, 

which are known to include an enormous number of phosphorylation sites and other 

posttranslational modifications. All of them showed again a characteristically protein 

species-specific regulation after infection. Here we have shown that protein speciation 

represents a regulatory level for host-pathogen interaction. The next challenge will be to 

elucidate the complete primary structure and the function of each protein species.  

These results confirm the protein species concept, which claims the need to 

separate proteins into their different protein species to reach the functional level of 

proteomics. Only then functionally relevant molecules may be detected, which will be 

useful as biomarkers. 
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PROTEOMICS APPLICATIONS TO TICK RESEARCH 

M. Villar
 (1)

, N. Ayllón
 (1)
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 (2)
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(1) 
Instituto de Investigación en Recursos Cinegéticos IREC (CSIC-UCLM-JCCM), 

(2) 
Centro de 

Biología Molecular Severo Ochoa CBMSO (CSIC-UAM) , 
(3) 

Instituto de Investigación en 

Recursos Cinegéticos IREC (CSIC-UCLM-JCCM) and Department of Veterinary Pathobiology, 

Center for Veterinary Health Sciences, Oklahoma State University. 

Ticks are vectors of pathogens that affect human and animal health worldwide. 

Ticks and the pathogens that they transmit have co-evolved molecular interactions 

involving genetic traits of both the tick and the pathogen that mediate their development 

and survival. Proteomics and genomics studies of infected ticks are required to 

understand tick-pathogen interactions and identify potential vaccine antigens to control 

pathogen transmission. In the work reported here, two quantitative proteomics 

approaches were used to characterize differential protein expression in ticks and cultured 

tick cells in response to pathogen infection. Analyses were conducted using (a) two-

dimensional differential in gel electrophoresis (DIGE) saturation labeling and (b) 

peptide iTRAQ labeling and isoelectric focusing fractionation, in combination with 

mass spectrometry. The results of these studies showed that proteomic analysis 

conducted from a limited amount of proteins using DIGE saturation labeling allowed the 

identification of host, pathogen and tick proteins differentially expressed as a 

consequence of infection. These results demonstrated pathogen- and tick species-

specific differences in protein expression in ticks and cultured tick cells in response to 

pathogen infection and suggested the existence of post-transcriptional mechanisms 

induced by pathogens to control tick response to infection. These results also 

demonstrated that the stress response was activated in ticks and cultured tick cells after 

Anaplasma spp. infection and heat shock.  However, in the natural vector-pathogen 

relationship, heat shock proteins and other stress response proteins were not strongly 

activated, which was most likely a result of tick-pathogen co-evolution. 
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PROTEOMIC AND PHOSPHOPROTEOMIC STUDY OF THE 

MACROPHAGE RESPONSE TO CANDIDA ALBICANS USING SILAC 

AND SIMAC 

J.A. Reales-Calderón
 (1)

, G. Molero
 (1)

, M. Sylvester
 (2)

, O.N. Jensen
 (2)

, C. Gil
 (3)

. 

(1) 
Facultad de Farmacia. Universidad Complutense de Madrid, 

(2) 
Department of Biochemistry 

and Molecular Biology, University of Southern Denmark
(3) 

Universidad Complutense de Madrid-

Parque Científico de Madrid . 

Host-pathogen interaction studies open interesting opportunities in the search of 

new virulence determinants and new targets for antimicrobial therapies. Protein 

phosphorylation is a complex network of signalling and regulatory events that affects 

virtually every cellular process. In the light of the importance of macrophages for 

optimal host protection against Candida albicans invasive infections, we have chosen 

the murine macrophage cell line RAW 264.7 to study the host response to C. albicans. 

Previous studies from our group showed that macrophages respond to the interaction 

with C. albicans with a proinflammatory reaction, anti-apoptotic signals, cytoskeletal 

rearrangement and other cellular processes (Martínez-Solano et al., 2006, 2009 and 

unpublished results). In the present work, we have employed SILAC (Stable Isotope 

Labelling by Amino acids in cell Culture) to study changes in macrophage proteins and 

phosphopeptides expression in response to the yeast. For the phosphoproteomics 

approach we have used SIMAC (IMAC and Ti02) and CPP (Calcium Phosphate 

Precipitation and Ti02) enrichment. From a total of 2833 proteins identified, 71 

macrophage proteins showed differential expression during the interaction. These 

included proteins involved in the immune response, phagocytosis, anti-apoptosis and 

cytoskeletal rearrangement. Using SIMAC and CPP, we report the identification of 841 

nonredundant phosphorylation sites from 522 proteins. The response of the macrophage 

phosphoproteome to C. albicans reflects changes in 191 phosphopeptides related with 

innate and adaptive immunity, protein kinases, cytoskeletal rearrangement as well as 

other cellular processes. 
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PROTEON XPR36: POWERFUL AND FLEXIBLE PROTEIN-TO-

PROTEIN INTERACTION ANALYSIS 

M. Martin 
(1)

. 

(1) 
Bio-Rad Laboratories. 

The ProteOn XPR36 instrument provides SPR technology for studying protein 

to protein interactions combined with the power and flexibility of a high-throughput 

device. As a result of that up to 36 interactions can be measured in real-time to speed up 

your research: improved flexibility and experiment design, improved efficiency in 

optimizing experimental conditions and excellent data quality by allowing to compare 

data from different experiments in a single chip. 
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QC IN PROTEOMICS: LESSONS FROM PROTEORED 

MULTICENTRIC EXPERIMENTS 

F. Canals
(1)

 

(1) 
Proteomics Laboratory, Medical Oncology Research Program, Vall d‟Hebron Institute of 

Oncology (VHIO) Vall d‟Hebron University Hospital, Barcelona, Spain 

From the early days of Proteomics, the issue of reproducibility and robustness 

of proteomic analysis methods has been subject of controversy. The large diversity of 

techniques, instruments and software tools used in proteomic analysis makes this a 

complex question. For Proteomics to deliver meaningful and relevant biological 

information it is mandatory that proper quality control and assessment of reproducibility 

of the different methods are regularly performed at proteomic laboratories. 

Since its establishment in 2005, ProteoRed, netwotk of proteomic facilities in 

Spain, has maintained a regular program of activities devoted to QC issues. Their main 

goals have been: i) benchmark and QC of the different techniques offered by ProteoRed 

laboratories. ii) optimize procedures in each laboratory. iii) standardization of protocols. 

iv) setting up new techniques. With this purpose, two different kinds of activities have 

been carried out by ProteoRed labs. On one hand, several multicentric experiments have 

been organized within ProteoRed, covering different techniques: 2D-electrophoresis and 

DIGE differential analysis, protein identification by mass spectrometry, both by peptide 

mass fingerprint and LC-MSMS, and relative quantification by different LC-MS based 

approaches. In each of those multicentric experiments, after defining a particular 

standardization need, suitable samples were prepared and distributed to all ProteoRed 

laboratories for analysis. After collection and centralized analysis of results when 

applicable, the results were exposed and discussed at ProteoRed meetings. In parallel, 

ProteoRed laboratories have participated regularly on the studies organized by the 

American Association of Biomolecular Resource Facilities (ABRF). The outcome of 

those studies has been also discussed at the ProteoRed meetings. 

We will present an overview of all these QC activities that have allowed to 

reassess the general robustness of proteomic methods, and also shown their practical 

limitations. We will also emphasize their decisive contribution to the overall 

improvement of the analysis qualifications of the participant laboratories. 
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QUALITY CONTROL OF PROTEOMICS DATA: PERFORMING 

LOCAL AS WELL AS GLOBAL ANALICES 

L. Martens 
(1) 

(1)
 Department of Medical Protein Research, VIB, Gent, Belgium 

The field of mass spectrometry based proteomics has been developing at a rapid 

pace into a high-throughput field for proteome identification and quantification. With a 

strong focus on method development, and increasingly powerful instruments allowing 

leaps in performance, the main focus of the field has so far been on future 

developments. Yet with quantification now fast becoming routine, and the application of 

proteomics to biological and clinical samples becoming more mainstream, there is now 

also a growing need to work towards a consolidation of the field as a true analytical 

discipline. Perhaps the first and most important step towards the establishment of 

proteomics mass spectrometry as a (clinical) analytical discipline is the pervasive usage 

of quality control. Such quality control applies to both the wet-lab work, as well as the 

data processing, and will need to be simple, automated and informative. Here, several 

analyses of proteomics data are provided that can be used to ascertain several aspects of 

data quality easily. The methods shown are tailored for use in one of three settings: 

within-lab, evaluating publicly available data, and meta-analysis of large-scale data. The 

first setting, within a lab, yields methods that provide direct feedback on the quality of 

the acquired data as well as its processing. The second setting is relevant to researchers 

that wish to re-use publicly available data, and allows the detection of outlying datasets 

when compared to a large body of heterogeneous data. Finally, because there are 

increasing amounts of publicly available data, quality control can also be applied at the 

level of large-scale data obtained across many high-throughput experiments, providing 

valuable feedback on the strengths, weaknesses and nuances of the methods and 

technologies used in mass spectrometry driven proteomics. 
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QUALITY CONTROL AND STANDARDIZATION EFFORTS AT THE 

PROTEOMICS IDENTIFICATIONS (PRIDE) DATABASE 
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(1) 
EMBL-EBI, Wellcome Trust Genome Campus, Cambridge, UK. 

The PRoteomics IDEntifications database (PRIDE, http://www.ebi.ac.uk/pride) 

at the European Bioinformatics Institute (EBI) is one of the main repositories of mass 

spectrometry (MS) derived proteomics data. PRIDE stores three different kinds of 

information: MS and MS/MS mass spectra as peak lists, the derived peptide and protein 

identifications, and any associated metadata. A major aim for PRIDE is the support of 

the peer-review process in the proteomics community.  

PRIDE is entirely dependent on data submissions, as detailed proteomics data 

cannot be curated from existing literature. Currently, PRIDE is working towards 

establishing Quality Control of the data at two levels: 

A new stand-alone tool, PRIDE Inspector (http://code.google.com/p/pride-

toolsuite/) allows the users to examine their data before the submission is done. 

Different views of the data are provided: metadata, spectrum, peptide and protein 

centric. Additionally, the major strength of the tool is the possibility to perform a first 

assessment on data quality, since a variety of charts based on the data are automatically 

generated. Highly important for journal reviewers and editors, it will facilitate the 

thorough review of submitted data in the prepublication stage.  

A new resource called PRIDE-Q (for Q-rated) will contain only the highest-

quality data from PRIDE. The relationship between the current PRIDE repository, and 

the planned PRIDE-Q resource is very similar to that between UniProtKB/SwissProt 

and UniProtKB/TrEMBL.  

One of the most challenging tasks of PRIDE as a data repository is to handle 

files coming from a wide variety of experimental approaches, and/or software tools. 

This is why PRIDE has always committed to use community data standards as 

formulated by the HUPO-PSI (Proteomics Standards Initiative, http://www.psidev.info). 

In 2011 PRIDE will adopt the emerging new data standards mzML (for MS) and 

mzIdentML (for protein and peptide identifications). 
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THE GENE-CENTRIC HUMAN PROTEOME PROJECT: 

ORGANISATION, SCOPE AND LIMITATIONS 

T. Rabilloud
(1)

  

(1)
 Laboratory of Chemistry and Biology of Metals, CEA Grenoble, France 

 With the recent developments in proteomic technologies, a complete human 

proteome project appears feasible for the first time, and the Human Proteome Project has 

been launched in Sydney in September 2010. There is therefore a proposal on how it should 

be designed, what it should encompass, and how it should be organized, and this will be 

presented here. We will also try to detail how large-scale proteomics such as a human 

proteome project can insert into the larger omics chorus, what we can reasonably expect 

from a human proteome project in the way it has been proposed so far, and what challenges 

remain for proteomics beyond the HUPO Human Proteome Project. 
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CLINICAL PROTEOMICS EXPERIENCES IN JAPAN ON LUNG 

CANCER TREATMENTS WITH EGFR-TKI – IRESSA 

G. Marko-Varga
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(1)
Div. Clinical Protein Science & Imaging, Biomedical Center, Dept. of Measurement 

Technology and Industrial Electrical Engineering, Lund University, BMC C13, SE-221 84 Lund, 

Sweden 
(2)

Dept. of Surgery, Tokyo Medical University, Tokyo, Japan 

Pulmonary Diseases such as Lung Cancer and Chronic Obstructive Pulmonary 

Disease (COPD) are currently the major leading cause of death and its prevelance is 

increasing. The leading cause of COPD is smoking and an estimated 600 million 

patients suffer from the disease. We collected blood plasma from gefitinib-treated 

NSCLC patients in Japan in a pharmacoepidemiologic cohort study. Today, we are able 

to optimise lung retention and correlate drug Pharmaco Kinetics in lung with effect and 

toxicity when only total concentration of drug in lung tissue homogenate can be 

measured [1]. 

Examples will be given from large clinical studies where we have developed 

dedicated protein Biomarker diagnosis technologies in order to discover proteomic 

markers associated with development of acute ILD events, and drug efficacy. In 

addition, targeted Multiple Reaction Monitoring (MRM) multiplex quantitation assay 

developments will be outlined and presented. These current MRM methods were applied 

to biofluid and tissue applications from patients, as well as Biobanking archives. The 

MRM assays platforms as such are generic and can be developed and applied in 

principle to any set of key regulating target proteins within disease [2]. 

 [1] Marko-Varga G, Ogiwara A, Nishimura T, Kawamura T, Fujii K, Kawakami T, Kyono Y, Tu HK, 

Anyoji H, Kanazawa M, Akimoto S, Hirano T, Tsuboi M, Nishio K, Hada S, Jiang H, Fukuoka M, 

Nakata K, Nishiwaki Y, Kunito H, Peers IS, Harbron CG, South MC, Higenbottam T, Nyberg F, 

Kudoh S, Kato H., J Proteome Res. 6 (2007)  2925-2935, “Personalized Medicine and Proteomics: 

Lessons from Non-Small Cell Lung Cancer” 

[2] Vegvari A. and Marko-Varga G., Chemical Reviews, 2010, 110, 3278-3298, "Clinical Protein 

Science and Bioanalytical Mass Spectrometry with an Emphasis on Lung Cancer 
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MODIFICATION SPECIFIC PROTEOMICS; IDENTIFICATION AND 

QUANTITATION OF PHOSPHORYLATED PROTEINS AND 

SIALYLATED GLYCOPROTEINS DERIVED FROM PRIMARY 

BIOLOGICAL MATERIAL. 

M.R. Larsen 
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(1)
 Department of Biochemistry and Molecular Biology, University of Southern Denmark, 

Campusvej 55, DK-5230, Odense, Denmark. 

Many proteins are post translationally modified and such modifications often 

determine the function, interaction and physio-chemical properties of these proteins. 

Many of the modifications involved in cellular regulation and signalling are reversible, 

where the shift between the addition and removal of the modifying group by specific 

enzymes provides a highly controlled regulation. For example protein phosphorylation, 

catalyzed by protein kinases and dephosphorylation catalyzed by protein phosphatases, 

is a central PTM in numerous cellular processes whereas glycosylation is involved in 

recognition, cell-cell interaction and binding of ligands and hormones to surface 

proteins. Common for most PTMs are the low stoichiometry of the modification, high 

heterogeneity (especially glycosylation) or pronounced changed in physiochemical 

properties which require specific methods in order to selectively and sensitively purify 

the given modified peptides/proteins from a highly complex sample before the modified 

peptide/protein is available for characterization. Therefore, a significant effort has been 

placed in developing new and better methods for the assessment of PTMs from various 

cellular systems. Presently, one of the largest challenges in modification specific 

proteomics is the development of robust methods for quantitative assessment of PTMs 

in proteins originating from primary cell material where often only low amount of 

protein can be extracted. 

We have recently developed new and comprehensive strategies for the 

quantitative assessment of phosphopeptides and sialylated glycopeptides originating 

from primary cell materials employing titanium dioxide (TiO2) chromatography, 

Sequential elution from IMAC (SIMAC) and hydrophilic interaction chromatography 

(HILIC). Examples will be given here of the study of depolarization dependent 

signalling in isolated nerve terminals, pro-inflammatory cytokine signalling in 

handpicked Islet of Langerhans and mice brain development.  

 



Plenary Lecture S3. Post-Translational Modifications

PL15 

72 
 

QUANTITATIVE CHARACTERIZATION OF P-SITES FROM THE 

HUMAN T-LYMPHOCYTE PHOSPHOPROTEOME USING ISOTOPIC 

LABELING AND MASS SPECTROMETRY. 
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LP-CSIC/UAB, IIBB-CSIC, IDIBAPS, Rosellón 161, 7 Planta, 08036 Barcelona, Spain.  

T lymphocytes mediate cellular and humoral defense against foreign bodies or 

autoantigens. Protein phosphorylation-dephosphorylation is involved in many aspects of 

lymphocyte activation. Thus, the global phosphorylation profiles in these cells could be 

the source for new biological markers for hypersensitivity or immunodepression-related 

diseases. In this context, we are involved in the qualitative characterization of 

phosphoproteins and p-sites in human primary T-cells and in the determination of the 

quantitative changes induced by different activators on the phosphoproteome of these 

cells. 

Relative changes on phosphosite abundance after 15 min and 2-4 h activation 

with PMA-ionomicin are being studied using a shotgun approach with iTRAQ or TMT 

tag for quantitation. Labeled peptide mixtures are submitted to a SCX off-line 

fractionation followed by  IMAC and TiO2 phosphopeptide enrichment as described 

(Carrascal et al. J. Proteome Res. 2008). Purified fractions are analyzed by capLC-μESI-

ITMS
n
 usign a combination of PQD/CID or HCD/CID scans in a LTQ or an Orbitrap 

XL instrument, respectively.  

Data is stored in our publicly available LymPHOS database (http://lymphos.org) 

(Ovelleiro et al. Proteomics 2009). We have implemented an automatic workflow for the 

annotation of the database that includes tools for MS data filtering and accurate 

phosphorylation site assignation. 

This data constitutes the only phosphorylation map available for human primary 

T-lymphocytes. Several novel lymphocyte specific p-sites are described and quantified. 

This information could be the basis for future studies on the role of phosphorylation in 

T-cell functions and the effect of pharmacological and immunological agonists in T-

lymphocyte activation. 

 

http://lymphos.org/
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UNRAVELING CANCER SIGNALING PATHWAYS USING GLOBAL 

PHOSPHOPROTEOMIC APPROACHES 

A. Pandey 
(1)

 

(1)
 Johns Hopkins University, Baltimore, USA 

Over the last several decades, tremendous progress has been made in our 

understanding of a variety of signal transduction pathways. Most of our knowledge 

comes from methodical and systematic small-scale experiments. In the last several 

years, however, improvements in methods to enrich post-translationally modified 

proteins/peptides coupled with the advances in mass spectrometry allow us to build very 

detailed maps of signaling pathways with minimal effort. For example, it is not 

uncommon to identify hundreds to thousands of phosphorylated proteins in a single 

experiment. Coupled with quantitative methods such as SILAC, these methods can be 

used to characterize signaling pathways in a comprehensive fashion. Using specific 

examples from our laboratory, I will illustrate how we have used these strategies to 

explore signaling pathways initiated by specific growth factors/cytokines such as TGF-

beta and thymic stromal lymphopoietin (TSLP) as well pathways that are activated by 

mutant kinases in breast cancer (PI3-Kinase). Overall, our data reveal the enormous 

complexity of even “well understood” signaling pathways. 
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PROTEINS REVERSIBLY OXIDIZED IN CYSTEINES IN 

ENDOTHELIAL CELLS IN RESPONE TO ACUTE HYPOXIA 
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(1) 
Hospital Universitario de La Princesa, Instituto de Investigación Sanitaria Princesa (IP) 

Cells and living organisms have developed different systems to sense the 

availability of oxygen (O2), allowing them to promote specific answers to adapt to 

hypoxic environments. In metazoans, cells respond to hypoxia exposition by activating 

transcriptional programs induced by a set of hypoxia-inducible factors (HIF). Examples 

of these adaptations include activation of the angiogenic response by overexpressing 

VEGF, or metabolic adaptations that occur in tissues of high oxygen demand, such as 

cardiac and skeletal muscle. There are already enough evidences showing that there is 

an increase in hypoxic ROS production, especially from the mitochondria, which is 

involved in the activation of the HIF pathway. ROS, in addition to being able to alter the 

cellular redox balance, leading to a situation of stress, are used by the cell in signal sense 

and transmition by reversibly modifying the redox state of cysteine residues of proteins.  

We have used a novel redox proteomics methodology for fluorescently labelling 

reversibly oxidized cysteines to evaluate this kind of modification in endothelial cells 

subjected to short (2 h) hypoxia and reoxygenation. We found a general increase in 

cysteine oxidation during hypoxia, which was reverted in reoxygenation. When coupled 

to two-dimensional electrophoresis, a pattern of specific proteins was shown to be 

differentially oxidized, unlike the unspecific pattern obtained with a general oxidizing 

agent such as diamide. We have carried out the identification of specific targets in order 

to get further insight into the possible mechanism of ROS signalling in hypoxic 

conditions. 

These kind of techniques have been frequently used to identify proteins that are 

differentially oxidized after strong oxidative treatments, but we show that it can be 

useful for physiological treatments producing lower oxidation but in specific proteins.  
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NEW CLUES TO METABOLIC REGULATION THROUGH CHANGES 

IN THE THIOL REDOX PROTEOME  

J.A. Bárcena
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, R. Requejo
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, J.R. Pedrajas
 (2)

, C.A. Padilla
 (1)

. 

(1) 
University of Córdoba, 

(2) 
University of Jaén. 

The natural reversibility of cys modifications allow them to play a role in 

modulation of protein function as redox switches involved in redox signalling. There is 

increasing evidence regarding the number of proteins whose function is regulated by the 

modification of a specific cys residue by H2O2 or by a simple thiol exchange from thiol 

to disulfide. The set of proteins that are susceptible to reversible sulphur oxidation has 

been named the “Redox Thiol Proteome”. The identification of these proteins and their 

fluctuations present a methodological challenge, the resolution of which is a mater of 

current interest. 

In all cases due to the chemical reactivity and regulatory logic, the redox 

modifications of cysteines are not spontaneously reduced when redox homeostasis is 

restored but are regenerated with the help of the redoxins Grx, Trx and others. Much is 

known about the functions of these "redoxins", however their exact action and the 

metabolic processes they play physiologically important roles remains to be completely 

elucidated. 

Here we used a shotgun proteomic approach consisting of searching within the 

redox proteome, for proteins that are differentially modified when the cells do not 

express a particular redoxin. The method selects for redox-sensitive cys-containing 

peptides thus allowing not only the identification of the protein but to map the exact 

cysteine involved, as well. When a protein is detected as redox modified in a mutant cell 

and not in the control, we conclude that the protein is modified as a consequence of the 

inflicted mutation. This strategy has allowed us to determine a kind of “redoxin 

functional interactome” without precluding subsequent confirmation of the existence of 

direct physical interaction or not. A parallel transcriptomic analysis has provided a 

coherent situation that correlates posttranslational redox modifications in key proteins 

with gene expression changes and metabolic remodelling. 
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THE IMPLEMENTATION AND CHARACTERIZATION OF 

ELECTRON TRANSFER DISSOCIATION (ETD) ON AN ION 

MOBILITY ENABLED Q-TOF MASS SPECTROMETER   
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(1) 
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ETD can be implemented and performed on a hybrid Q-IMS-TOF (Waters 

Synapt G2) where a supply of reagent is delivered to the nano ESI source and a high 

voltage discharge pin generates the reagent anions. Analyte cations are generated by 

infusion or from a nanoACQUITY UPLC system. For ETD, the ion source polarity and 

the quadrupole set mass are sequentially switched to deliver anions and cations into the 

TRAP travelling wave (TWAVE) ion guide where they interact to form ETD product 

ions. Product ions are optionally separated by ion mobility in the IMS TWAVE ion 

guide or are accelerated into the TRANSFER TWAVE ion guide to cause 2nd 

generation CID ions prior to mass analysis in the TOF. New software that uses both a 

survey scan and charge state recognition can alternatively decide to perform ETD in the 

TRAP TWAVE for the higher charge states or CID in the TRANSFER TWAVE for the 

lower ones. Phosphopeptides from UPLC separated digests of alpha and beta Casein are 

shown where cleavage was observed at almost every N-alphaC bond in the peptide 

backbone, yielding easy-to-interpret sequence ladders of c and z-ions. The use of 

supplemental activation by CID to enhance ETD product ion yield is shown to good 

effect on one of the more robust beta casein phosphopeptides. This coupled with the 

inherent mass measurement accuracy and resolution of the oa-TOF mass analyser makes 

the data amenable to de novo sequencing. Examples of top down sequencing using ETD 

from protein mixtures separated on a 75 micron Symmetry C4 column with the 

nanoAcquity are also shown. 
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SYSTEMS BIOLOGY ANALYSIS OF THE EGF MAPK PATHWAY: 

FROM STRUCTURES TO DATA INTEGRATION. 

C. Kiel
(1)

 

(1)
 EMBL-CRG Systems Biology Unit, Design of Biological Systems, Centre de Regulació 

Genómica, Barcelona, Spain 

Signal transduction in living systems is essential to be able to interact and 

respond to the changes in the environment. The number of players and the different 

interactions result in very complex networks (specially in eukaryotes) which cannot be 

understood in a quantitative manner without the help of computer modeling and 

simulations.  In order to model adequately protein interaction networks we need to 

incorporate time, space and structural information and move away from a node-edge flat 

network.  Here we have used structural information, quantified all proteins in three 

different cell lines and localize them in a dynamic fashion to be able to produce a 

realistic model of the EGF-MAPK pathway that considers around 160 proteins. On top 

of it we have mapped human SNPs associated to disease on the structural map and 

analyzed them in terms of their effect on stability, activity and interaction with other 

proteins. 
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DETERMINATION AND ANALYSIS OF PROTEIN INTERACTION 

NETWORKS 

F. Pazos 
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(1)
 Computational Systems Biology Group (Centro Nacional de Biotecnología-CSIC, Madrid, 

Spain) 

Modern Biology is characterized by the determination of the molecular 

repertories of living systems in a massive (high-throughput) way. This “-omics” 

approach to biological phenomena is providing new insights into the functioning of cells 

by allowing their study from a global and systemic perspective. The whole set of 

interactions between members of the protein repertory of a cell is known as the 

“interactome”. Accurate and comprehensive determination of interactomes is crucial for 

understanding the functioning of biological systems since protein interactions are in the 

basis of most cellular processes. Several experimental techniques were developed for 

this task of determining interactomes. These fall into two main families, those based on 

complementation assays (e.g. “yeast two hybrid system”) and those based on 

purification of complexes (e.g. “tandem affinity purification followed by identification 

by mass spectrometry”). In parallel, a number of computational techniques were 

developed for complementing these experimental approaches. These are based on 

genomic and sequence features of the proteins intuitively related to interactions and 

functional relationships. Interactomes obtained with these methods were the first 

subjects of study of “network biology”. Important biological information was obtained 

from the topological properties and connectivity patterns of these protein interaction 

networks. Not only basic biological knowledge is being obtained from these 

interactomes. Sub-networks of protein interactions are also being used as markers of 

diseases and possible targets for therapeutic intervention performing better than 

individual proteins for these tasks. 
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PHOSPHORYLATION-BASED SIGNALING NETWORKS MEDIATE 

THE EFFECT OF LIGAND AFFINITY ON THE ACTIVATION OF 

NAIVE PRIMARY T-CELLS 
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Institute of Molecular Systems Biology, ETH, Zürich, Switzerland, 
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(3) 

University Hospital, Basel, Switzerland. 

Systems biology studies the structure and dynamics of biological systems with 

the goal to generate dynamic models that can predict their complex behaviors. In this 

sense, quantitative analysis of protein phosphorylation dynamics by high-resolution MS-

based phosphoproteomics is emerging as one of the essential methodology for 

understanding cellular signaling networks at a global scale.  

In this work, we presented quantitative time-resolved phosphoproteomics data 

used to construct phosphorylation-based signaling networks for the study of TCR-

activation in naive primary T-cells. How the TCR distinguishes between antigens of 

different quality is a mechanism that has fascinated the immunologist community for 

many years. Several studies have provided evidence that the affinity between the TCR 

and the peptide-MHC complexes plays an essential role for controlling T-cell responses 

upon ligand binding. Dysregulations in this mechanism could potentially cause 

autoimmune diseases.  

To study how TCR affinity for antigens impacts T-cell activation, we chose a 

model in which naive primary CD8
+
 T-cells purified from TCR transgenic OT-1 mice, 

were stimulated at different time points with low and high-affinity ligands (Q4H7 and 

Q4R7 tetramers). After trypsin digestion and purification by TiO2 columns, 

phosphopeptides were fragmented by CID on a LTQ-Orbitrap. More than 1450 unique 

phosphopeptides were identified by Sequest (FDR<1%). Comparison with the 

Phospho.ELM database revealed >350 new phosphorylation sites. Changes in 

phosphopeptide abundance following stimulation were analyzed by a label-free method 

using the ion intensities from extracted ion chromatograms, which revealed differential 

responses upon low and high affinity ligand binding.  

In summary, our study for the first time allows insights into the differential 

global phosphoproteome dynamics in naive primary T-cells following stimulation with 

high and low affinity ligand. The integration of this data with information on predicted 

upstream kinases and protein interaction information provides a new framework for the 

modeling of T-cell activation in response to different ligand affinities.  
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INTENSITY-FADING AND OTHER MS APPROACHES TO ANALYZE 

PROTEASES AND PROTEASE INHIBITORS AND THEIR 

INTERACTIONS IN BIOLOGICAL SAMPLES 
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Universidad de la Habana, Fac. Biología, Centro de Estudios de Proteínas. 

Protein-ligand and protease-inhibitor interactions are subjects of great 

importance in structural biology and proteomics, and by the numerous applicative 

related issues, including drug-discovery. Many of the achievements to be fulfilled for 

these subjects have also been previously envisaged for general proteomics, as high 

sensitivity, highthroughput and discriminative capability, in-vivo/ex-vivo monitoring 

and quantitativeness. Few experimental approaches are able to fulfil such characteristics, 

of which mass spectrometry (MS) is one with focused active research on such aspects in 

the last decade. 

We selected MALDI-Tof MS variants to develop fast and simple approaches for 

such a purpose, using proteases and protease inhibitor molecules as models [1,2]. 

Initially only pair-waise interactions were characterized in vitro, with standard or high-

mass special detectors [3,4]. This has been subsequently extended to crude and complex 

biological extracts [2,5], particularly those originated from invertebrates which 

constitute more than 95% of the animal phyla, with very little data at the genomics, 

proteomics and structural biology levels. 

In the present communication we shall describe our recent results in such a 

field. Also, our trends and attempts to expand equivalent procedures to detect and 

analyze such molecules and interactions by "MALDI-Imaging-Mass spectrometry" 

(MALDI-IMS) [6], a technology that we are offering as a Service from our Institution. 

[1] Villanueva J, Yanes O., Serrano L. & Aviles FX. (2003) Anal Chem 75, 3385-3395. 

[2] Yanes O, Villanueva J, Querol E, Aviles FX. (2005) Mol Cell Proteomics 4, 1602-1615. 

[3] Yanes O, Nazabal A, Wenzel R, Zenobi R, Aviles FX. (2006) J Proteom Res 5, 2711-2719.  

[4] Yanes O, Aviles FX, Roepstorff P, Jørgensen TJ (2007) J Am Soc Mass Spectrom 18, 359-367.  

[5] Yanes O, Villanueva J, Querol E, Aviles FX. (2007) Nature Protoc 2, 119-130. 

[6] Schwamborn K. & Caprioli RM (2010) Nature Rev Cancer 10, 639-646.
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HELPING RESOLVE THE INTERACTOME BY MEANS OF LABEL FREE 

INTERACTION ANALYSIS 

S. Pileri
(1)

. 

(1) 
GE Healthcare 

Biacore offers a versatile, label-free technology for detailed studies of 

biomolecular interactions, from early research to drug discovery and development and 

on to QC. 

Biacore delivers high quality kinetic, affinity, concentration, specificity, 

selectivity, and thermodynamic interaction data – in real time with exceptional 

sensitivity. It is possible to  obtain high quality kinetics from the fastest on-rates to the 

slowest off-rates, analyze interactions involving the smallest low molecular weight 

(LMW) compounds, process up to 384 samples in unattended runs, get to the final result 

faster using guided workflows with built-in data quality assessments and tools, such as 

single cycle kinetics and calibration-free concentration analysis. Moreover dedicated 

tools for confident immunogenicity test or recover samples for identification by mass 

spectrometry can be applied thus widening the field of application for label-free 

technology. For this last application, Biacore T200 in combination with mass 

spectrometry provides the possibility to identify proteins on the basis of functional 

binding criteria. Sample recovery and digestion are supported by the software. Among 

the possible applications, we will show some examples of how Biacore technology 

coupled to mass spectrometry can help to resolve some bottlenecks in proteomics. 

As conclusion, with this technology we increase understanding of molecular 

mechanisms and structure-function relationships, define potential drug targets and 

diagnostic markers, select and characterize biotherapeutic candidates, select and 

optimize lead compounds during drug discovery, detect and characterize anti-drug 

antibodies (ADA) in immunogenicity studies or perform time- and cost-efficient 

concentration analysis in vaccine development.  
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COMPUTATIONAL METHODS FOR EXPLORING PROTEIN 

ISOFORMS BASED ON MS DATA 

R. Matthiesen 
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 Instituto de Patologia e Imunologia Molecular da Universidade do Porto (IPATIMUP), Porto, 

Portugal 

The complexity of protein isoforms in protein identification and quantification 

have been addressed in the past with no definitive conclusion. Furthermore, ABRF 

recently launched a test study for validating the use of MS for identification of Histone 

proteins which emphasis the importance of the problem. The main issue is the 

insufficient information provided by MS data in order to achieve a definitive and 

accurate solution. Currently a number of proposed computational methods for handling 

protein isoforms identification are available however further developments that provides 

an optimal probabilistic solution based on the available data are required. To this end a 

number of novel computational methods have been implemented in the VEMS program. 

On one hand protein isoforms and homologs present problems for protein identification 

and quantitation based on MS data but on the other hand it provides valuable 

information that can be explored for protein sequencing. Novel de novo sequencing 

strategies that explores the protein homolog information for sequencing proteins based 

on MS data will be presented. 
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COMPUTER-AIDED IDENTIFICATION OF POTENTIAL DRUG 

TARGETS AND VACCINE CANDIDATES IN BACTERIAL 
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(UAB), E-08193 Bellaterra, and Catalan Institution for Research and Advanced Studies 

(ICREA), E-08010 Barcelona 

Proteome-wide scanning for proteins with specific characteristics has become a 

common strategy for the identification of novel targets for biomedical applications. In 

this context, our group is combining experimental and computational approaches to the 

analysis of proteomes for the identification of new vaccine candidates and anti-bacterial 

targets in pathogenic bacteria. At the experimental level, we base our work on the 

comparison of strains with distinct phenotypes (virulent vs. non-virulent, resistant vs. 

non-resistant) and the serologic recognition of antigens. At the computational level, we 

scan the proteomes of the pathogens of interest for proteins with predifined 

characteristics that are assumed relevant to immunogenicity and/or therapeutic targeting. 

This work is being performed within a number of collaborative projects that I will 

introduce in my talk, covering both experimental and computational aspects of our 

research. 

The work presented has been supported by funding under the Sixth and Seventh Research Framework 

Programme of the European Union (LSHB-CT-2006-037325, HEALTH-F3-2009-223101), the 

Cariplo Foundation (GtA project) and the Spanish MICINN (BFU2010-17199) 
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NEXTPROT: THE NEW HUMAN PROTEIN KNOWLEDGE 

RESOURCE 
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(1)
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In September 2008, the UniProt/Swiss-Prot group achieved a major milestone: 

the first complete manual annotation of the full set of human proteins (derived from 

about 20'000 genes). This corpus of data which isquite rich in information pertinent to 

modern biomolecular medical research, clearly shows that there is a large gap in our 

knowledge of human proteins in terms of functional information as well as protein 

characterization (PTMs, protein/protein interactions, subcellular locations, etc). This gap 

resides not only in the available experimental information, but also in the way this 

information has been stored, which is far from being sufficient to help researchers 

making sense of what all these human proteins do in our bodies! Therefore, in the 

framework of CALIPHO, a new interdisciplinary group created jointly by the University 

of Geneva and the SIB, we are developing neXtProt, a new human-centric protein 

knowledge resource.  

neXtProt is developed with the aim to help researchers answer pertinent 

questions relevant to human proteins. This requires answering 3 different challenges:  

1) Add to the corpus of data on human proteins that is already in Swiss-Prot, a lot of 

additional information. We will import in neXtProt data originating from a variety of 

high-throughput approaches such as microarray, antibodies, proteomics, siRNAs, 

interactomics, etc. All of these data sets must be carefully selected so as to only provide 

high-quality data as we want to avoid creating a noisy and dirty compendium.  

2) Organize the data in such a way that it is possible to make powerful queries in the 

most user-friendly environment. 

3) Build a software platform that will allow tools ranging from sequence analysis to text 

and data mining to be integrated so as to answer specific needs of academic and 

industrial users.  

neXtProt is a common development of the SIB and of GeneBio SA. It is 

available as a beta release at “beta.nextprot.org”. We hope you will enjoy working with 

it and will help us making it evolve by telling us of your specific needs. 
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UCD Conway Institute of Biomolecular and Biomedical Research, University College Dublin, 

Ireland. 
(5)

University of Gothenburg, Sweden 

Proteomics experiments through mass spectrometry data together with 

bioinformatics analysis have greatly improved the identification and characterisation of 

post-translational modifications (PTM). In this talk, some of our contributions to this 

field will be presented. Among our bioinformatics tools, QuickMod is an MS/MS search 

tool that takes full advantage of the speed and accuracy of a library search while 

exploring the experimental data for modified variants of peptides in the library. 

QuickMod is part of our identification workflow, which enables a more complete 

annotation of MS/MS datasets providing a better understanding of the biological system 

under investigation. All software in our identification workflow is open source, 

implemented in Java based on the Java Proteome Library (JPL), available at 

http://sourceforge.net/projects/javaprotlib/. 

The group has a long standing experience in data integration, data management 

and storage (SWISS-2DPAGE and the ExPASy server are just two examples). Lately, 

special attention is devoted to the functional role of sugars whether added enzymatically 

(glycosylation) or non-enzymatically (glycation) to proteins.  

A heterogeneous range of bioinformatics databases and tools is now available 

on the web for glycomics studies. But as pointed out in a recent review [1], the 

landscape looks “like disconnected islands”. Connecting islands is an urgent task that 

can be undertaken while selecting and inserting existing resources in workflows. 

Linking resources is a solution to dealing with an ever-increasing data flow and 

to extracting useful information. Previous experience in proteomics can benefit 

glycomics studies. These different disconnected resources need to be collected in a 

single virtual space and linked together to allow knowledge of the structure and function 

of the glycosylation of proteins to be determined in much the same way as the structure 

and function of proteins has been facilitated by the integration of proteomics knowledge 
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into UniProt (http://www.uniprot.org/). We are collecting as much data on the 

glycosylation of proteins that is available to us and are attempting to create a UniCarb 

equivalent for the integration of glycomics knowledge. The project is becoming concrete 

through the cross-linking of three resources developed in collaboration between SIB and 

groups in Australia, Ireland and Sweden (GlycosuiteDB, SugarBind and UniCarb-DB). 

[1]. L tteke T. Chembiochem 9(13):2155-60, 2008 
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In spite of the current interest in data-sharing along distributed or collaborative 

proteomics projects, the large amount of information being generated and exchanged by 

specialized laboratories requires standards and interchangeable data formats for its 

correctly spreading. The Human Proteome Organisation Proteomics Standards Initiative 

(HUPO-PSI) has published a set of standard MIAPE (Minimum Information About a 

Proteomics Experiment) guidelines accompanying with data exchange formats -

normally represented in Extensible Markup Language (XML) - that will certainly 

contribute to proteomics data-sharing within the scientific community. In addition, 

specialized journals have emphasized the use of these guidelines and standards to 

facilitate the evaluation and publication of new articles. However, it is our opinion that 

there is an evident lack of bioinformatics tools specifically designed to create and edit 

the required information and its connectivity with the proteomics pipeline. Thus, 

development of new software tools will facilitate cooperation among proteomics 

research groups and will increase the quality of the proteomics data available in open-

access repositories.  

Here we describe a new free web tool (MIAPE web toolkit) capable of linking 

the latest versions of HUPO-PSI standard XML schemas to MIAPE reports in order to 

add these elements to daily laboratory workflow. MIAPE web toolkit‟s main 

characteristic is its ability to automatically translate and link the data derived from 

proteomics experiments using the current HUPO-PSI standards and MIAPE guidelines. 

Moreover, MIAPE web toolkit offers several ways to include it with third party 

applications, improving the daily workflow for reporting experiments.   

The toolkit is currently available at http://www.proteored.org/MIAPE/ 

.
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Current MS-based proteomics techniques can identify and quantify thousands of 

proteins. Nevertheless, extracting a reliable list of proteins that significantly change their 

expression, determining the accuracy of this information, and interpreting the biological 

relevance of this plethora of data is still an open problem. 

In a previous work, we presented a random effects hierarchical model for the 

analysis of protein expression changes in 
18

O-labelling/LIT experiments. This statistical 

model for the null hypothesis splits the total variance into three sources (spectrum, 

peptide and protein) and has been tested on several proteomes of different nature. The 

model has been implemented into QuiXoT, a software platform developed in our 

laboratory. Furthermore, in a collaborative, large-scale project using H2O2-treated 

Saccharomyces cerevisiae as a model system, we demonstrated this model is also valid 

for other SIL techniques, including SILAC, iTRAQ and different MS instruments. 

Here we have further developed the model and demonstrated that it also allows 

a coherent integration of quantitative protein information and variance from multiple 

experiments, irrespective of labelling or MS technique used, allowing not only the 

detection of significant protein expression changes but also a full control of inter-

experiment variability. Moreover, we also demonstrated that the extended model allows 

a threshold-free analysis of all the data, enabling a high-power characterisation of 

quantitative behaviour at the level of ontological categories.The extended model offers 

for the first time a coherent and universal statistical framework for the analysis of 

quantitative proteomics data obtained by SIL approaches in any MS instrument, and a 

straightforward integration with Systems Biology tools, facilitating the interpretation of 

results in terms of biological significance. 
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Human African trypanosomiasis (HAT), or sleeping sickness, is a parasitic 

tropical disease. It progresses from a haemolymphatic first stage (S1) to a neurological 

second stage (S2) due to invasion of parasites into the central nervous system (CNS). As 

treatment depends on the stage of the disease, there is a critical need for tools that 

efficiently discriminate the two stages of HAT. We hypothesized that markers of brain 

damage discovered by proteomic strategies and inflammation-related proteins could be 

used individually or in combination to discriminate between the two stages of disease. 

The combined discovery strategies more than 100 proteins significantly 

differentially expressed between the two stages of the disease. Thirty-six of these 

potential markers were verified on 100 patients and the best 8 were further validated on 

a large multi-centric cohort (n=600). This final study showed that MMP-9, IgM, 

CXCL13 and neopterin most accurately distinguished S1 and S2 patients, with AUCs 

above 95%. Their further evaluation on Melarsoprol stage 2 treated patients for 12 

months demonstrated the ability of neopterin and CXCL13 to detect relapsed patients. 

These markers were also clearly associated with the presence of neurological signs.  

In conclusion, this study highlighted the value of CXCL13 and neopterin as 

markers of staging and test of cure of sleeping sickness patients. The health care impact 

of this potential discovery on HAT, a neglected African disease affecting the rural poor, 

is critical to allow appropriate therapeutic interventions. 
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THE PROTEOMIC APPROACH TO RESEARCH THE 

PATHOGENESIS, DIAGNOSTIC, PROGNOSTIC AND NEW 

THERAPEUTIC TARGETS IN OSTEOARTHRITIS 

F. J. Blanco 
(1)

 

(1) 
Proteomic Platform-Proteo-Red/Instituto Salud Carlos III INIBIC-Hospital Universitario A 

Coruña, A Coruña, SPAIN 

Osteoarthritis (OA) is the most common rheumatic pathology. It is related with 

aging, and it is characterized mainly by cartilage degradation. Therefore, new diagnostic 

tests for OA are urgently needed, which also allow the efficient development of 

alternative therapeutic strategies. Considering that OA process implies different tissues 

and complex biological processes, the most promising diagnostic strategy seems to be 

the study of a combination of different biomarkers. Recently, using iTRAQ 

methodology (ABSCIEX), by two dimensional LC coupled to MALDI-TOF/TOF mass 

spectrometry and ProteinPilot 2.0 software (ABSCIEX, we have identified 349 proteins 

in serum and 113 proteins in synovial fluid of patients with Knee OA. This panel of 

proteins let us to find a pool of biomarkers with differential expression in OA patients 

and in healthy people with relevance to diagnostic and prognostic of OA. Significant 

advances have occurred in the symptomatic management of OA over the past several 

decades. The development of so called disease-modifying osteoarthritis drugs 

(DMOADs) is still in a formative stage. In this sense, to find new therapeutic targets to 

OA, we have carried out a pharmacoproteomic approach using DIGE and SILAC 

methodology in human articular chondrocytes treated with both Glucosamine Sulfate 

and Chondroitin Sulfate. Results showed that 31 different proteins were altered by GS 

or/and CS treatment when compared to control, 35% of the proteins modulated by GS 

are involved in signal transduction pathways, 15% in redox and stress response, and 

25% in protein synthesis and folding processes. 
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LABEL-FREE MASS SPECTROMETRY-BASED PROTEOMICS FOR 

BIOMARKER DISCOVERY AND VALIDATION IN TISSUES AND 

BIOFLUIDS 

S. R. Piersma
(1)

, T. V. Pham
(1)

, G. Oudgenoeg
(1)

, J. C. Knol
(1)

, C. R. Jiménez
(1)

 

(1)
OncoProteomics Laboratory, Dept. Medical Oncology, VU University Medical Center, 

Amsterdam 

Label-free mass spectrometry-based proteomics applied to biomarker-rich sub-

cellular compartments in (pre)-clinical samples and proximal biofluids is emerging as a 

powerful, versatile approach for discovery of tissue-derived biomarkers with close 

association to the disease.  

Our label-free workflow is based on 1D gel electrophoresis in gradient mini-

gels, in gel-digestion, nanoLC-MS/MS, and spectral counting-based quantitation. We 

have shown that this workflow is reproducible and outperforms other commonly used 

workflows in terms of the total number of identified proteins and the total number of 

reproducible identified proteins [1].  

Analyzing spectral count data generated in these studies is, however, not 

straightforward as commonly used techniques for genomics data analysis are not 

suitable. We have shown that the beta-binomial test performs favourably in comparison 

with other methods on several datasets in terms of both true detection rate and false 

positive rate [2]. This test is now routinely used in all our projects for significance 

analysis and available for down-load (www.oncoproteomics.nl).  

Over the course of the past 4 years, using analyses of technical and biological 

replicates in feasibility studies, we have shown for different types of (pre)clinical 

samples that spectral counting provides a reliable strategy for label-free protein 

quantitation. This applies to samples that were obtained via a relatively simple workflow 

(cancer cell secretome, [1]) as well as for samples obtained via more complex 

workflows (depleted cerebrospinal fluid, [3], nuclear fractions, [4]).  

For colon cancer, promising imageable biomarker candidates have been 

discovered and confirmed in tissue microarrays and SRM-MS-based validation of 

selected nuclear proteins and secretome differential proteins as serum and stool-based 

markers is underway.   
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PROTEINS INVOLVED IN PLATELET ACTIVATION BY GPVI AND 

ALPHAIIBBETA3 RECEPTORS ARE DIFFERENTIALLY 

REGULATED IN ACUTE CORONARY SYNDROME: A PLATELET 

PROTEOMICS STUDY   

A. F. Parguiña
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, I. Rosa
 (1)

, J. Alonso
 (2)

, L. Grigorian-Shamajian
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, R.M. Agra
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, D. 

López
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 (2)

, Á. García
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. 

(1) 
Universidade de Santiago de Compostela, 

(2) 
Hospital Clínico Universitario de Santiago de 

Compostela. 

Platelets play a fundamental role in pathological events underlying acute 

coronary syndrome (ACS). We present an analysis of the platelet proteome of ACS 

patients compared to matched chronic controls. The objective was to identify 

differentially regulated proteins that could provide novel information on the molecular 

mechanisms associated with the onset of the acute episode. 

In a first study, we compared the platelet proteome of 18 patients with non-ST 

segment elevation (NSTE)-ACS versus a control group consisting of 10 matched stable 

coronary artery disease (SCAD) patients. In a second study, platelets from a group of 11 

patients with ST-segment elevation (STE)-ACS were compared with a matched control 

group of 15 SCAD patients. In both cases, samples were obtained at three time points: 

on admission to hospital, after 5 days and after 6 months. Proteins were separated by 

high-resolution-2-DE and identified by MALDI-TOF/TOF. Validations were carried out 

by 1D and 2-DE western blotting. Interactions among all proteins identified were 

investigated with the Ingenuity Pathways Analysis software. 

Fluorescent staining with Sypro Ruby allowed the detection of over 2,300 spots 

per gel. After comparative analysis between ACS and SCAD controls, we found 40 

differentially regulated protein features in the case of NSTE-ACS, and 56 in the case of 

STE-ACS patients. Significant differences decreased over time, supporting the idea of 

enhanced platelet activation during the acute event. Many of the differentially regulated 

proteins identified are involved in platelet activation by integrin αIIbβ3 and/or GPVI 

receptors (e.g. CrkL, GADS, ILK, SKAP-HOM, Src, talin-1). Most differences were 

due to post-translational modifications. Interestingly, the adapter protein CrkL was 

found to be up-regulated in STE-ACS patients compared to stable controls. In 

conclusion, the present study provides novel information on platelet proteome changes 

associated with platelet activation in ACS, highlighting the involvement of proteins 

implicated in αIIbβ3 and GPVI signalling. 
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EARLY DIAGNOSTIC OF B CELL CHRONIC LEUKEMIA BY NOVEL 

BIOMARKERS 

M. Fuentes
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A. Orfao
 (1)
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(1) 
Centro de Investigación del Cáncer. Universidad de Salamanca-CSIC, 

(2) 
Riks Hospitalet 

Medical Center, Oslo, Norway. 

B-cell chronic lymphocytic leukemia (B-CLL) is the most common type of 

leukemias. Normally, CLL is a disease of adults, but in most cases, it can occur in 

teenagers and occasionally in children (inherited). Most of the people are diagnosed 

without symptoms as the result of a routine blood test that returns a high white blood 

cell count. CLL is first suspected by the presence of lymphocytosis; however, it is 

increasing the number of adults with an increment of aberrant B cells populations before 

a lymphocytosis appears. 

In our study, we have developed two functional proteomics approaches for 

biomarker discovery useful in early diagnostic:  

i.-Determination of cell surface proteins by antibody arrays (antigens CDs). This 

simple methodology enables rapid and semi-quantitative immuno-phenotyping. By this 

approach, it is easy identify aberrant B-cells populations, all of them positive for: CD44, 

CD5, CD37, CD19, CD20, CD52, CD45RA, CD22, CD24, CD45,...). 

ii.-Beads based arrays: This methodology allows to determine, by flow 

cytometry, simultaneously hundreds of sera and/or intracellular proteins. Differences in 

protein expression profiles of aberrant B cells and normal B cells open a new hallmark 

in diagnostic and prognostic; among others ZAP-70, AKT1, JAK-STAT,MDM2,.... 

 



Session 6. Biomarker Discovery and Validation  Oral Communication 

 OC17 

103 

 

SIMULTANEOUS COMPOUND QUANTIFICATION AND 

IDENTIFICATION USING HIGH RESOLUTION MS: THE AB SCIEX 

TRIPLETOF™ 5600 SYSTEM 

A. Serna Sanz
(1)

. 

(1)
ABSCIEX 

Increasing productivity in discovery and development continues to be a primary 

goal not only in pharmaceutical research but in many other scientific disciplines. One of 

the most promising approaches to improving productivity is combining quantitative and 

qualitative analysis in a single analytical run (Quant / Qual). Quantitative information 

can be obtained on the parent compound while simultaneously acquiring qualitative 

information on metabolites in a completely automated fashion.  

Triple quadrupole instruments have been the workhorse instrument for the 

quantitative portion of this application due to their excellent sensitivity and high 

throughput. Accurate mass instruments such as Time of Flight (TOF) and orbital 

trapping analyzers have been used for metabolite identification due to their high mass 

accuracy and resolution. Unfortunately, orbital trapping involves a compromise between 

resolution and speed. Traditional TOF technology has shown limitations in linearity and 

requires internal calibration to maintain mass accuracy. Modifying study designs, 

sample preparation procedures, or chromatography in order to accommodate instrument 

limitations is not acceptable.  

Here we introduce a new technology, The AB SCIEX TripleTOF™ 5600 

System, which combines the best attributes of triple quadrupoles and accurate mass 

analyzers in a single instrument. The highly innovative design of the TripleTOF™ 5600 

System, combines a proven high performance triple quadrupole front end with the 

Accelerator TOF™ Analyzer, a state of the art accurate mass analyzer with 

unprecedented performance and stability. This results in linearity and sensitivity of a 

high performance triple quadrupole, combined with speed, high mass accuracy (2 ppm 

or less) and high resolution (35,000) of an accurate mass instrument, even at low mass 

for small molecules. 
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IN TABERNA QUANDO SUMUS: A DRUNKARD’S CAKEWALK 

THROUGH PROTEOMICS 

P. G. Righetti
(1)

 

(1) 
Department of Chemistry, Materials and Chemical Engineering “Giulio Natta”, 

Politecnico di Milano, 20131 Milano, Italy 

I was so stoned when I wrote this title that I could not figure out what it 

was all about. Some hints can be found in: Genesis, 9, 21-26 (but I would not 

recommend Exodus 17, 6). Some more clues might be hidden in Deuteronomy 32, 

32-33, although the scenario here is set in a quite negative way. 

Of course the strongest evidence would come from John 2, 6-11. And, if 

you don‟t believe on it, you might want to look at some of the teleri by the 

Venetian Renaissance painters, such as Paolo Veronese, now at the Louvre in Paris 

or the Bronzino in Bergamo. 

Enfin, let me lead you to the promised land, to the tune of: 

<<In taberna quando sumus 

Non curamus quid sit humus 

Sed ad ludum properamus 

Cui sempre insudamus. 

Quid agatur in taberna 

Ubi nummus est pincerna….>> 

 

Carmina Burana 

…You might finally learn what happens in the tavern if you care to listen 

to this lecture. 
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A PROTEOMIC APPROACH TO STUDY THE LOW TEMPERATURE 

STRESS INDUCTION IN BELL PEPPER FRUIT 

P. Sánchez-Bel
 (1)
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 (1)
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, F. Romojaro
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(1) 
CEBAS-CSIC, 

(2) 
EPSO-UMH, 

(3) 
ICTAN-CSIC. 

A proteomic approach has been undertaken to investigate the triggering of the 

physiopathy of chilling injury (CI) in bell pepper (Capsicum annuum L.). This 

physiological perturbation is caused by low temperatures stress and it negatively affects 

to fruit quality.  The proteome of fruits conserved at a temperature that does not induce 

CI and of fruits conserved at a temperature of CI induction have been compared, using 

the proteomic profile of fruits at harvest date as reference.  After that storing fruits were 

conditioned to room temperature, when CI symptoms became evident. The 

physiological impact on fruits of the temperature inducing CI has been verified.  The 

analysis and identification of proteins have been performed by 2D-DIGE and MS/MS 

fragmentation.  The preliminary results showed that major modifications in protein 

expression are related to those involved in oxidative stress, which is one of the main 

physiological responses of plants to abiotic stress.  The role of such proteins in the 

response to the stress that was subjected to the fruits is discussed. 
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A PROTEOMIC ANALYSIS OF THE SALMONELLA RCSCDB 

SYSTEM UNRAVELING POST-TRANSCRIPTIONAL REGULATION 

OF METABOLIC GENES   

A. Paradela
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, J.F. Mariscotti
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, R. Navajas
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, A. Ramos-Fernández
(1)

, J.P. Albar
(1)

, 

F. Garcia Del Portillo
(1)

. 

(1)
Centro Nacional de Biotecnología-CSIC 

The RcsCDB regulatory system of enteric bacteria has been shown to respond to 

signals as envelope stress and high osmolarity. The system is activated by a 

phosphorelay modulated by auxiliary proteins. An example is the Salmonella enterica 

membrane proteinIgaA, which acts as an attenuator of the system. In our previous 

studies, we defined by transcriptomics more than 70 genes differentially expressed in 

bacteria carrying igaA mutations. In this work, we have extended these observations to a 

proteomic analysis based on ICPL-protein labeling followed by LC-ESI MS/MS 

analysis. A total of 505 unique proteins were identified and quantified, with 15% 

exhibiting statistically significant changes in response to distinct activation states of the 

RcsCDB system. Divergent expression at the RNA and protein level was also observed 

in a few cases. This feature was observed in the metabolic genes pckA, encoding the 

gluconeogenetic enzyme phosphoenolpyruvate carboxykinase, and metE, involved in the 

cobalamin-independent synthesis of methionine. In both cases, opposite transcriptional 

and translational patterns were observed. These findings were further confirmed by RT-

PCR and western-blot assays. Our proteomic and transcriptomic comparison therefore 

provided evidence for the existence of post-transcriptional regulatory phenomena 

implicating the RcsCDB system. 

 



Poster  S1. Quantitative Proteomics 

P03 

113 

 

ISCHEMIC PRECONDITIONING AND ISCHAEMIA-REPERFUSION: 

KEY ROLE OF CONNEXIN43 AND MITOCHONDRIAL COMPLEXES   
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(1) 
Centro de Biología Molecular Severo Ochoa, 

(2) 
Hospital Universitari Vall d'Hebron. 

It has been demonstrated that heart can survive a short period of ischaemia and 

recover upon reperfusion (IR), but reperfusion can exacerbate the damage that takes 

place during the ischemic period. There is increasing evidence that mitochondria are 

implicated in the mechanisms that mediate reperfusion injury, which can be prevented 

or attenuated by ischemic preconditioning (IP). It has also been described that connexin 

43 (Cx43) is located in the cardiomyocyte mitochondria and is important for the 

cardioprotection mediated by IP. Moreover, IP does not occur in transgenic mice 

Cx43KI32, which lacks Cx43.   

To elucidate the molecular mechanisms implicated in IR, IP, and the role of 

Cx43 in these processes, we performed a comparative differential expression study of 

the cardiomyocyte mitochondrial proteome from rats subjected to IP, IR and IP previous 

to IR. In another set of experiments we analyzed the effect of Cx43 elimination and its 

implication on IP using a Cx43KI32 transgenic mice model. Rat samples were analyzed 

by 
18

O/
16

O-labeling and mice samples by iTRAQ. Digestion of proteomes, labeling, 

peptide separation by IEF and analysis by LIT-MS was performed using a technique 

previously developed in our laboratory. Quantification and statistical analysis was 

performed using QuiXoT.  

We found that all these processes induced very few significant and low 

magnitude protein changes, however, the changing proteins were consistently associated 

with very specific and related functions such as oxidative phosphorylation, fatty acid 

metabolism and Krebs cycle. A Systems Biology analysis of all quantified proteins with 

tools developed in our laboratory demonstrated that some complexes from the electron 

transport chain (ETC) were up-regulated after IP, IR and upon Cx43 elimination, but 

were unaltered after IP in mice without Cx43. These results show that alterations in ETC 

play a relevant role in IP and IR through a mechanism that is modulated by Cx43. 
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A PROTEORED MULTI-CENTRIC STUDY TO ASSESS 

REPRODUCIBILITY OF RELATIVE QUANTIFICATION BY LC-MS 

PROTEOMIC ANALYSIS 
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, N. Colomé Calls
 (1)

, S. Martínez Bartolomé
 (2)
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(1) 
Vall Hebron Institute of Oncology, 

(2) 
Centro Nacional de Biotecnologia-CSIC, 

(3) 
Parc 

Cientific de Barcelona, 
(4) 

Spanish National Institute of Proteomics. 

Diverse LC-MS based strategies are being used for quantitative differential 

analysis of proteomes, including a variety of isotopic labeling reagents, and label-free 

approaches. In order to evaluate the performance of different quantitative methods, and 

their reproducibility across laboratories, we set up a multi-centric study, carried out at 

22 laboratories, most of them members of the ProteoRed network.  

Participant labs received two test samples consisting on an identical matrix of 

cytoplasmatic E. Coli proteins, of medium complexity (ca. 300 proteins), to which four 

standard mammalian proteins had been spiked in different amounts, ranging from the 

fmol to the pmol level per μg of total protein. The ratios of the spiked proteins between 

the two samples were chosen to range from 1.5:1 to 5:1. The reported results of the 

differential analysis corresponded to analysis using the isobaric reagents iTRAQ (11 

data sets) or TMT (4 datasets), the non-isobaric ICPL (2 data sets), and different label-

free approaches (5 datasets). Additionally, 3 laboratories performed also 2D-gel DIGE 

analysis. In all cases four technical replicas of each sample were analyzed. 

The results demonstrate a good within lab and across lab general 

reproducibility, irrespective of the method of analysis and the spectrometer used, with 

the exception of the least abundant spiked protein (at levels of 1-5 fmol per μg of total 

protein). Within lab, the average %CV of the measured ratios is around 9% (protein 

spiked at 1pmol/μg), 12% (200fmol/μg), 12% (25fmol/μg) and 7% (1fmol/μg). Across 

labs %CVs of the measured ratios are 12.5%, 22%, 22%, and 50% for the four spiked 

proteins, respectively. Accuracy of the measured ratios compared to the theoretical 

values averages 89%, 80%, 80% and 70%, respectively. 

The results of this multi-centric study demonstrate the reproducibility and 

consistency of relative quantification measurements, by different analytical approaches 

and at different laboratories. 
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CANCER DEGRADOMICS: ADAM17 REGULATES TGF-BETA 

SIGNALING THROUGH THE CLEAVAGE OF VASORIN   
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(VHIO). Vall Hebron University Hospital.. 

Metalloproteases play a complex role in tumor progression. Proteomic 

approaches to identify the array of substrates of a metalloprotease (degradome), can help 

to unveil its role in tumor growth and metastasis. Here we describe a proteomic 

screening using a SILAC-based liquid chromatography-mass spectrometry (LC-MS) 

analysis, to identify new substrates of the metalloprotease ADAM17, released to the 

conditioned medium of invasive mammary tumor MCF7 cells. 

MCF7 mammary cancer cells were differentially labelled by SILAC, and then 

grown in the absence or presence of a protease inhibitor specific for the ADAM17 

metalloprotease. Glycoproteins released to the conditioned media of each of the two cell 

cultures were purified by lectin affinity chromatography. Samples of the two conditions 

were pooled and run on a 1D SDS-PAGE gel. The gel lane was then cut into 20 

fractions, and each one was digested and analyzed by reverse phase LC-MS/MS on an 

Bruker ion trap mass spectrometer. 

Around 3200 different peptides, corresponding to ca. 750 individual proteins, 

were identified and quantified. A number of known substrates of ADAM17 were 

identified in the analysis, such us ALCAM and Desmoglein 2. In addition several new 

candidate substrates of the protease were identified, including the transmembrane 

protein vasorin (VASN). 

Further characterization validates the ADAM17 dependent cleavage of VASN, 

and shows that only the secreted fragment released is able to inhibit TGFbeta signaling. 

Furthermore, through the cleavage of VASN the metalloprotease is able to control TGF-

beta mediated epithelial to mesenchymal transition. 

SILAC proteomic screening for specific substrates of ADAM17 metalloprotease 

in mammary cancer cells allowed the identification of potential new substrates of the 

protease. 

The TGF-beta trap protein VASN was identified and further validated as a 

substrate of ADAM17, unveiling a regulatory mechanism of the TGF-beta pathway 

through the specific proteolysis of VASN by ADAM17. 
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EVALUATION OF PEPTIDE ALKYLATION SIDE-REACTIONS IN 
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High-performance mass spectrometry instrumentation coupled with efficient 

chromatographic and electrophoretic separations has enabled the qualitative and 

quantitative analysis of global proteomes. Prior to MS analysis, proteins need to be 

broken up into peptides by enzymatic digestion. An effective digestion procedure 

includes a denaturation step (Urea, Guanidinium chloride, SDS, 2,2,2-Trifluoroethanol), 

a reduction of disulfide linkages (DTT, TCEP), an alkylation of sulfhydryl groups to 

prevent reformation of disulfide bonds (IAA, Iodoacetic acid), and finally, digestion 

with an endoproteinase (Trypsin, Lys-C). 

In the last ProteoRed multicentric experiment, PME6, a qualitative analysis of a 

medium complexity sample, consisting of plasma major proteins, was performed by 20 

different laboratories. In a centralized re-analysis of the results, using Mascot error 

tolerant search (second round), the phenomenon of overalkylation with IAA was clearly 

observed in the data from some laboratories. Overalkylation with IAA takes place 

during overnight digestions where excess of alkylating reagent remains in the medium. 

In this conditions S-alkylation of sulfhydryl groups as well as N- (Nterm, lysine, 

arginine, histidine) and O-alkylation (aspartic and glutamic acid) can occur. 

We have evaluated the levels of overalkylation observed in the results of the 

different ProteoRed laboratories, and its relationship with the protocol and the IAA 

excess used to digest PME6 sample. Even though tryptic digestion is an essential step in 

proteomic analysis, protocols used vary substantially between laboratories. The results 

show that in some cases the conditions can be far from optimal. The observed 

overalkylation problems can affect to the results both qualitatively, to the number of 

identifications, and to any quantitative measurement, either based on intensity or in 

peptide count. 
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A SYSTEMATIC APPROACH TO EVALUATE METABOLIC 

CONVERSIONS OF AMINO ACIDS IN SILAC EXPERIMENTS 
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SILAC is an established approach for quantitative proteomics where proteins 

are labeled with stable isotopes during cell culture. A major drawback of this technique 

is the metabolic conversion of labeled amino acids that may hamper accurate 

quantification. An illustrative example of this phenomenon is the generation of labeled 

proline from arginine, known to occur in a good number of biological models. We 

propose a novel methodology to characterize and quantitate such conversion events as 

well as to evaluate labeling efficiency in SILAC experiments. Our strategy makes use of 

acid hydrolysis to reduce a complex sample of proteins to a much simpler mixture of 

amino acids that is then analyzed by LC-MS. Since it is carried out at the amino acid 

level, tracking the fate of the isotope label is straightforward and can be performed for 

each amino acid independently. After employing this method with several mammalian 

cell lines, grown in the presence of heavy lysine or arginine, labeling efficiency and 

amino acid conversions could be accurately assessed. Only arginine to proline 

conversion was found to occur at a significant extent, with large differences among the 

cell lines tested. Finally, increasing proline concentration in the growing medium was 

shown to prevent arginine conversion without any marked side effect. 
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DEVELOPMENT OF MRM METHODS TO QUANTIFY PROTEIN 

ISOFORMS OF POLYPHENOL OXIDASE 
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Protein quantification using multiple-reaction monitoring (MRM) is an 

emerging technology with promising application in high throughput protein biomarker 

assay in complex biological samples. Other assays such as enzymatic activity and 

western blotting endow shortfalls that introduce uncertainty in the assay results. Enzyme 

assays in crude extracts are contributed by the activity of the different isoforms and such 

contribution cannot be resolved straightforward. Western blotting techniques would 

resolve the isoform heterogeneity in complex samples provided that highly isoform 

specific antibodies are developed, which would demand lots of resources and time. 

MRM-based assays could overcome these shortfalls by directly detecting and 

quantifying proteolytic peptides unique to particular isoforms, i.e. proteotypic peptides 

at isoform level, with high specificity, sensitivity, accuracyand assay speed. We have 

focused on Polyphenol Oxidase (PPO), a plant conspicuous enzyme encoded by 

multigene families as demonstrated in several species, including tree plants of the 

Rosaceae family such as loquat (Eriobotrya japonica Lindl.). PPO is responsible for the 

enzymatic browning of fruits and vegetables, making them more attractive to seed 

dispersal agents but also being a major cause of important economical losses in 

agriculture and food industry. PPO also protects plants from biotic stress, thus having a 

benefit on agriculture.  An adequate management of PPO at plant breeding level would 

maximize the benefits and minimize the disadvantages of this enzyme, but it would 

require a precise knowledge of the biological role played by each isoform in the plant. 

Thus, for the functional study of the PPOs we have cloned, characterized and 

overexpressed fragments of three PPO isoforms from loquat to develop MRM-based 

methods for quantification of each isoform. In this study we present the results of the 

development of an MRM method to characterize and quantify different PPO isoforms in 

loquat and other species sharing the same proteotypic peptides. 
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Analysis of complex samples is usually performed in proteomic laboratories. To 

increase the number of analysed peptides it is a common practice to combine several 

separation techniques in series. Although the most frequent approach was on-line 

bidimensional chromatography (2DLC), the resolution capacity of this methodology is 

not good enough for high-complexity samples. Then, nowadays the current 

methodologies usually dissociate the different separation steps (off-line) to increase the 

flexibility and resolution for each sample type. While Reverse Phase chromatography is 

most often used in the last step due to its convenient coupling with the mass 

spectrometer, several approaches are available for the first separation stage and different 

electrophoretic and chromatographic systems have been described. The aim of this study 

is to analyse and compare three of the most frequently used systems: Strong Cation-

Exchange chromatography (SCX), Reverse-Phase chromatography (RP) at basic pH, 

and peptide Isoelectrofocusing (IEF). Parameters such as resolution, yield, etc. as well 

as the main factors determining peptide behaviour in the different analytic systems have 

been established. 
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Mesenchymal stem cells (MSCs) were isolated from umbilical cord stromal 

tissues and differentiated towards chondrocyte-like cells through spheroids. RT-PCR, 

immunohistochemistry, flow cytometry, and secretome analysis were done to test this 

new model of chondrogenesis (Stem Cell & Dev. 2010). In this work we have studied 

proteome of this differentiation by DIGE analysis from 12 donors and 6 check points 

4,7,14,28 and 46 days into chondrogenic medium. Protein identification was realized by 

MALDI-TOF/TOF mass spectrometry. 1370 spots were seen in the gel DIGE and 97 

spots were modulated considering p≤ 0.01 statistically significant and were identified. 

35 proteins were down-regulated and 62 were up-regulated in all time points studied 

compared with MSCs no differentiated. The modulated proteins were also classified in 

different groups according cellular function, the most of the proteins were involved in 

cell organization (45%) followed by redox and stress function (19%), metabolism 

(16%), protein synthesis (10%), signal transduction (7%) and proteolisis (3%). 

Chondrocyte produces 98% of extracellular matrix to form cartilage. In this 

work were identified proteins related with the secretory activity, survival and resistance 

under stress conditions; also proteins involved with hypoxia and glucolisis, both 

characteristics of chondrocyte. Some proteins identified were involved in mineralization 

and turnover of the extracellular matrix as well as the transition between the cartilage 

and bone formation. In this chondrogenic model there are some important pathways 

modulated in this process as the invasion vascular, cell migration, cell proliferation, 

embryonic development, de-differentiation and differentiation. 

All these results are indicating that chondrocyte-like cells raised with our 

chondrogenesis model are very similar to native chondrocytes producing extracellular 

matrix which could be used in a future cellular therapy to transplant cartilage in joint 

disease. 

Analysis of the chondrogenic potential and secretome of mesenchymal stem cells derived from human 

umbilical cord stroma. Arufe M, de la Fuente A, Mateos J, Fuentes-Boquete I, de Toro FJ, Blanco 

FJ.Stem Cells Dev. 2010 Oct 26. [Epub ahead of print]PMID: 20977334 [PubMed - as supplied by 

publisher]
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The first barrier Candida albicans faces during candidiasis is the cellular 

immunity mediated by macrophages. The study of this host-pathogen model is thus 

essential to understand the nature of the crucial initial steps of the infection. We present 

here a quantitative proteomic approach to assess which proteins and biological functions 

and to which extent are more relatively abundant or activated upon the interaction. The 

experimental design, consists of an 8-plex iTRAQ experiment which enables the 

inclusion of three biological replicates for the ratio interaction/control and one extra 

replicate for the same ratio composed of respective pools for both control and 

interaction samples. The mass spectrometry was performed with a 4800 MALDI-

TOF/TOF instrument and identification and quantitation were acquired using 

ProteinPilot 3.0 software. Applying a false discovery rate threshold of less than 5% , and 

taking into account only those proteins supported by three or more peptides with at least 

95% confidence in identification, we obtain a good quality subset of proteins for further 

analysis. Those were forced to pass additional quantitation filters to reach the subset of 

proteins that show statistically significant changes in each of the interaction vs. control 

ratios. To accomplish such task we selected only those proteins showing p-values of the 

ratios lower than 0.05 and the Error Factor parameter, a type of confidence interval, 

lower than 2. 

We have also performed an additional normalization, in addition to 

ProteinPilot's bias correction, to make the distribution for each of the ratios constrain to 

a median of 0 in logarithmic scale, making thus, ratios comparable to study the overlap 

in proteins among them. The filtering procedure, followed by the normalization, leads to 

a quality subset of proteins. Their ratios are then combined for those proteins appearing 

in at least two replicates, and are subsequently checked for GO term enrichment in 

groups defined by quantiles in the combined ratio population. 
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ENHANCED SENSITIVITY OF MRM-BASED PROTEIN 

QUANTITATION USING A TRIPLE QUADRUPOLE LC/MS SYSTEM 
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Assays that are both specific and quantitative for target proteins are critical for 

preclinical validation of putative biomarkers. Such assays are typically multiplexed, 

multiple reaction monitoring (MRM) analyses which can provide the high-throughput 

required. Sensitivity is a key requirement for such assays as protein biomarker 

concentrations may be quite low in commonly used biofluids such as serum and 

plasma. Improving the sensitivity of LC/MS can be achieved by enhancing the sampling 

and transmission of ions in the mass spectrometer. This study investigates the sensitivity 

gains achieved for peptides using a triple quadrupole mass spectrometer modified with a 

dual ion funnel. For the initial study, peptides were selected from a standard protein 

digest mixture and instrument parameters were optimized for optimal 

sensitivity. Results showed up to a 5-10x increase in sensitivity with the dual ion funnel 

QQQ for the selected peptides. This improvement lets to achieve low attomol peptide 

sensitivity using UHPLC systems with 2.1mm columns when high-throughput is 

required; or use nanoflow HPLC-Chip technology for highest sensitivity. Results are 

shown for a LC flow-rate study as well as for a robustness study using human plasma.  
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Discovery phase proteomics has generated numerous candidate protein markers 

for a wide variety of biological processes and disease types. To assess the viability of 

these protein expression changes requires the analysis of a larger number of samples, 

preferably in a targeted fashion, and hence the use of MRM has become routine. 

Specific peptides from the proteins of interest are targeted as surrogate markers for that 

protein, in a screening assay using a triple quadrupole mass spectrometer operating in 

the multiple reaction monitoring (MRM) mode.  

The MRM method which is used to detect specific ions from target molecules 

has the capability to simultaneously quantify large numbers of proteins with good limits 

of quantification (LOQ) and linear dynamic range. In this mode of analysis the 

sensitivity and dynamic range are improved and providing sufficient data points across a 

chromatographic peak are recorded then quantitation is accurate (CV 5-10%). This high 

sensitivity coupled with the specificity/selectivity afforded by MRM transitions allows 

extensive panels of peptide biomarkers to be monitored in a single experiment from 

complex mixtures. 

We will describe the development and implementation of novel high-sensitivity 

MRM assays for large scale peptide quantification. 
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The use of fee-living mice as bioindicator of environmental contamination 

together with contaminants measurement is a very frequent practice for environmental 

assessment based on biological response. The aboriginal mouse Mus spretus has been 

used in the southwest Spain for this purpose [1] and both conventional biomarkers and 

protein expression changes [2] have been reported to test environmental issues. 

However, environmental proteomics has drawbacks caused by the lack of genetic 

sequence data from free-living organisms, for this reason genetically sequenced 

organisms close to the bioindicator are necessary to apply this approach as is the case of 

Mus Musculus and Mus spretus [3]. 

A previous metallomic study based on SEC-ICP-MS has been performed on 

several organs of Mus Musculus [4], but some problems were detected to apply typical 

proteomic extraction procedures. Now a new extraction approach considering the 

presence of metal linked to proteins has been optimized and the procedure applied to 

liver and brain from Mus Musculus and Mus spretus. Differences between SEC-ICP-MS 

profiles has been considered for essential (Cu and, Zn) and toxic (Cd, Pb and As) 

elements, and results of Mus spretus from different contaminated and non-contaminated 

areas surrounding the Natural Park of Doñana were compared. In addition, an exposition 

experiment to Cd was performed with Mus Musculus. Finally, suitable SEC-ICP-MS 

fractions were collected and purified by multidimensional HPLC-ICP-MS for further 

metallobiomolecules identification by organic mass spectrometric techniques, namely 

MALDI-TOF and Qq-TOF.  

[1] J. Lopez-Barea et al, Toxicology 2004, 197, 123. 

[2] J. Lopez-Barea et al, Proteomics, 2007, 7, 4376 

[3] C. Pueyo et al, Environ. Sci. Technol. 2006, 40, 3646. 

[4] J.L. Gómez-Ariza et al,  Anal. Bioanal. Chem, 2008, 390, 17 
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Pseudomonas aeruginosa is an opportunistic pathogen that is a major cause of 

infection-related mortality among individuals with immuno-compromised systems. 

Fatality rates among patients infected with P. aeruginosa are higher than among those 

infected with any other opportunistic gram-negative bacterium, partly due to the 

incidence of multiresistant strains. Because of its relevance in hospital environments, 

there is a continuous effort to extend the knowledge on the biology of this human 

pathogen. 

It is well known that in vitro serial passage of microorganisms causes changes 

in physiology and virulence-factor production. Thus, the collection strain PAO1 of P. 

aeruginosa is expected to display important differences at the proteome level with 

respect to new clinical isolates. 

Here, we present a comparative proteome analysis of a new clinical 

multiresistant isolate present in several hospitals in the area of Barcelona and the 

collection strain PAO1. In order to perform this comparative analysis we have used the 

DIGE technology coupled with protein identification by mass spectrometry. The 

identification of differentially expressed proteins in these strains shall provide a basis for 

the interpretation of their phenotypic differences at a biomolecular level, with a special 

focus on infection and resistance mechanisms. 

Acknowledgement: AntiPathoGN is supported by funding under the Seventh 

Research Framework Programme of the European Union (ref. HEALTH-F3-2009-

223101). 
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The envelope of Gram-positive bacteria consists of a thick (20-80 nm) 

peptidoglycan layer decorated with a bulk of proteins and associated polymers. This 

structure is the interface with the external milieu and constantly readjusts its 

composition to facilitate adaptation to environmental fluctuations. Here, we used high-

accuracy mass spectrometry to monitor the cell wall proteome of the Gram-positive 

pathogen Listeria monocytogenes in growth media containing different nutrients. A 

surface protein not previously reported to strongly associate to peptidoglycan, the actin-

assembly inducing protein ActA, was identified in peptidoglycan purified from bacteria 

growing in a chemicallydefined minimal medium. Targeted proteomics of ActA-derived 

tryptic peptides by multiple reaction monitoring (MRM) revealed that the protein form 

binding strongly to the peptidoglycan is tethered to the membrane. In this conformation, 

ActA is exposed on the cell surface and promotes efficient bacterial entry into non-

phagocytic eukaryotic cells. ActA was also identified in peptidoglycan of intracellular 

bacteria upon infection of cultured epithelial cells, implying a strong ActA-

peptidoglycan association when actin and other cytoskeleton proteins are recruited by 

the bacteria. In addition, high-accuracy mass spectrometry allowed the identification of 

13 novel L. monocytogenes surface proteins that are covalently bound to the 

peptidoglycan by cleavage of their LPXTG sorting motif. A total of 24 and 15 distinct 

protein species of this family were identified in peptidoglycan purified from extra- and 

intracellular bacteria, respectively. New surface proteins related to peptidoglycan 

metabolism were also identified. Altogether, our data support a novel ActA cell wall 

association modulating L. monocytogenes invasion of eukaryotic cells and reveal high-

accuracy mass spectrometry as a powerful proteomic technique for indentifying new 

bacterial surface proteins strongly bound to the peptidoglycan. 
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Two groups of Bruna dels Pirineus beef cattle were maintained during the 

wintertime under different management systems with different levels of stress/welfare. 

One group (n=31) was fed on natural, scarce pastures without human contact (semiferal 

conditions) in the Alberes mountains in the eastern part of the Pyrenees, whereas the 

other group (n=31) was fed on cultivated pastures with programmed grazing and daily 

contact with humans. At the end of the winter season, blood and faeces were collected 

and several biochemical parameters including nutritional and oxidative stress markers, 

creatine kinase acute phase proteins, and cortisol and faecal corticosterone were 

analyzed. Cortisol (P=0.02), faecal corticosterone (P<0.001), 3-hydroxybutirate 

(P<0.001), NEFAs (P<0.001), haptoglobin (P=0.027), Glutathione peroxidase (GPx) 

(P<0.001), protein carbonyl content (P=0.001) and total protein (P=0.017) showed 

significant differences between both groups. The acute phase protein Pig-MAP also 

showed differences by immunoblotting. In order to identify new stress biomarkers, we 

performed two different proteomic approaches by bidimensional DIGE. In the first 

approach, non-depleted serum was analyzed. Results from MS identified several known 

proteins involved in the immune response (IgG, complement C3, transferrin, fibrinogen, 

apolipoprotein A-I (Apo A-I), alpha-2-macroglobulin). Furthermore, a new potential 

stress biomarker was also identified as alpha-1-antitrypsin (AAT), which was validated 

by an enzymatic approach. In the second approach and to get a deeper insight into the 

differential serum proteome, serum was depleted with ProteoMiner and subjected again 

to bidimensional DIGE. 

Our results show that cows living in hard environmental conditions show a 

greater immune response and differences in acute phase protein profiling. 
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Deer antlers are unique organs among mammals due to their annual regeneration 

cycle. We have combined different proteomic techniques to identify and analyze the 

proteins involved in the extremely fast nerve growth that accompanies this regeneration 

process. We produced a medium conditioned by antler velvet tissue with significant 

neurite growth promoting capabilities and used several proteomic techniques to analyze 

different aspects of it. In a first approach, we combined 1D electrophoresis with LC-

MS/MS identification in a 4000QTrap system to determine the proteins present in the 

antler conditioned media and to hypothesize possible candidate promoters. We also 

performed MRM analysis in these conditioned media, monitoring different nerve growth 

promoters previously described in the antlers. One such factor is NGF, expressed in the 

antler velvet and probably present in the conditioned medium. To confirm its presence 

and the ability of specific antibodies to deplete it from the medium we employed MRM 

analysis together with WesternBlot. Specific 60 kDa proteins immunoreactive to anti-

NGF were analyzed in detail comparing the sequences obtained by LC-MS/MS. 
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Cytochrome c (Cc) has been described in mammals as a bifunctional protein, 

thus playing a double role in cell respiration as an electron carrier and in apoptosis as a 

triggering agent of the caspase-dependent apoptotic route [1]. In plants and green algae, 

the role of Cc in response to oxidative stress, or programmed cell death (PCD), is still 

unknown [2,3]. To identify novel targets of Cc in photosynthetic organisms, we have 

chosen the unicellular and flagellated alga Chlamydomonas reindhartii as a simple 

model system. We have designed a proteomic approach starting with an affinity 

chromatography step, in which Chlamydomonas Cc is covalently bound to thiol-

Sepharose 4B [4]. First, the protein extracts from the algal cell cultures grown under 

normal or oxidative stress conditions were loaded into the affinity column. Further, the 

proteins purified by such affinity chromatography were analyzed by the Linear Trap 

Quadrupole (LTQ) technique so as to identify novel proteins interacting with Cc. 

Currently, the physiological relevance of such potential Cc targets are being confirmed 

in vivo by using the bimolecular fluorescence complementation assay (BiFC) [5,6].  

 

[1] Rodríguez-Roldán et al. A comparative kinetic analysis of the reactivity of plant, horse and human 

respiratory cytochrome c towards cytochrome c oxidase (2006) Biochem. Biophys. Res. Commun.   

[2] Sanmartin M et al. Caspases. Regulating death since the origin of life (2005) Plant Physiol.  

[3] Zuppini A et al. Programmed cell death and adaptation: two different types of abiotic stress 

response in a unicellular chlorophyte (2010) Plant Cell. Physiol. 

[4] Azzi A et al. Affinity chromatography purification of cytochrome c binding enzymes(1982) Proc. 

Natl. Acad. Sci. USA 

[5] Fujii et al. In vitro reconstitution of an abscisic acid signalling pathway (2009) Nature  

[6] Gandia et al. Detection of higher-order G protein-coupled receptor oligomers by a combined 

BRET–BiFC technique (2008) FEBS Lett.  
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MALDI-imaging mass spectrometry (MALDI-IMS) is a novel experimental 

approach to visualize the distribution of biomolecules on tissue sections [1]. Proteins, 

peptides, lipids and metabolites can be analyzed in a selective and/or highthroughput 

manner. The application of IMS allows acquisition of protein and peptide profiles, 

biomarker discovery, biomarker localization, tissue classification or cancer diagnosis 

and prognosis [1,2]. In this study we report the distribution of protease inhibitors in 

several mouse tissues, after intraperitoneal injection.  

Mice were administered twice daily with 250 mg/kg of the inhibitor(s) and they 

were sacrificed one hour after the second dose. We followed standard protocols for 

sample preparation, generation of tissue slices and analyses of the MALDI spectra [3 & 

Bruker-protocols]. The localization of the protease inhibitors and their potential 

derivatives on the tissues were analyzed and we also compared their distribution among 

the tissues. One of our goals is to investigate the differential distribution and fates of 

such molecules when administered in vivo in mice, having in mind potential 

pharmacological strategies [4]. 

[1] Schwamborn K & Caprioli RM (2010) Nature Rev Cancer 10, 639-646. 

[2] Mc Donnell LA, Corthals GL, Willems SM, van Remoortere A, van Zeijl RJM and Deelder AM 

(2010) J Proteomics 73, 1921-1944. 

[3] Reyzer ML, Chaurand P, Angel PM and Caprioli RM (2010) Methods Mol Biol 656, 285-330.  

[4] Arolas JL, Vendrell J, Aviles FX & Fricker LD (2007) Curr Pharm 13, 349-366. 
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Bacterial taxonomy is a systematic classification of microorganisms based on 

their quantifiable properties. In bacterial classification, macroscopic and microscopic 

properties were initially used to subdivide organisms into related groups, followed by 

metabolic and antigenic properties and more recently by genomic relationships. The 

sequencing of individual genes or the entire genome, offers a definitive classification in 

most of the bacteria. Although any scheme used to classify organisms is based on rules 

that define arbitrary divisions and a hierarchy of relationships (e.g., genus, species, 

subtype), genome analysis is currently accepted as the prevailing standard. Thus, any 

new technique used to classify organisms must be compared with a genomic 

classification. Bacterial identification with MALDI-TOF MS compares favorably with 

both biochemical and genomic identification methods in several groups of clinical 

microorganism. In this work, we have evaluated the suitability of MALDI-TOF MS for 

differentiation of species belonging to Family Rhizobiaceae that actually contains three 

genera (Rhizobium, Ensifer and Shinella) whose identification is not possible on the 

basis of physiological or biochemical classical traits. For this purpose, we analyzed the 

type strains of the species belonging to these genera as well as the strains previously 

identified by rrs and/or housekeeping gene sequencing isolated from different sources. 

Moreover, we analyzed strains from the same or different species carrying different 

types of symbiotic or virulence plasmids that could affect MALDI-TOF analysis.  

The results obtained with MALDI-TOF MS are in complete agreement with 

those based on gene sequencing, showing that MALDI-TOF MS is an excellent tool for 

identification of species from Family Rhizobiaceae without ambiguous results in the 

100% of the strains analyzed in this work. Therefore, this study demonstrates the 

potential of MALDI-TOF MS for taxonomic classification of bacteria belonging to the 

Family Rhizobiaceae. 
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At present, eight species of Brucella has been described based on traditional, 

phenotipically based criteria (host preferences, metabolism, culture and antigenic 

features), and six of them have been involved in human infections. However, DNA 

relatedness and multilocus enzyme electrophoresis indicate a high homology between 

species, suggesting all brucellae might really represent a single species. The aim of the 

present study was to analyze protein expression of Brucella species using MALDI-TOF 

mass spectrometry. We created MALDI-TOF spectra using type strains of the six 

species involved in human infections (3 B. melitensis, 5 B. abortus, 1 B. suis, 1 B. canis, 

1 B. ceti and 1 B. pinnipedialis). The visual inspection of the mass spectra from whole-

cell extract revealed a high similarity among them, with specific peaks common for all 

the strains. Although some differences can be observed among all the strains, only some 

strains have discriminating peaks at species levels. According these data, there is a peak 

profile characteristic of Brucella to the genus level, but there is not to the species level. 

A cluster analysis has provided a dendogram which shows a close proximity between B. 

ceti and B. pinnipedialis, and between B. suis and B. canis, and more proximity between 

these four species than between any of them and B. melitensis and B. abortus. 

Otherwise, B. melitensis and B. abortus biotypes are extremely close and intermingled. 

When we used generated database for Brucella species with clinical isolates, both from 

agar plate cultures and directly from blood cultures, the results obtained showed that 

these profiles allow a reliable identification of brucellae to the genus level, but not to the 

species level. Our data are in accordance with taxonomic reports suggesting, on the base 

of molecular methods, that the 8 currently accepted species represent a single species. 
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Just when buying high fashion one wants to make sure to purchase a genuine 

item by looking carefully at the trade mark imprinted in, so today a customer can look at 

the “proteomic signature” revealed by combinatorial peptide ligand libraries (CPLLs), 

able to identify the correct origin of such beverages. CPLLs is a performant technology 

for the detection of low- and very-low-abundance proteome, applied until now to plenty 

of biological samples and recently to alcoholic beverages (beer; J Proteome Res.,2010, 

9(10),5262, white and red wines; J Proteomics, 73, 2010, 1732 and 2370). Here we have 

adopted this technique for exploring the “hidden” proteome of non-alcoholic beverages 

first of all to certify the genuineness of such products and secondly to screen for the 

presence of any potential allergen in these beverages. Our attention has focused on 

several different non-alcoholic beverages, stated to be produced with natural extract and 

we here report the capture via CPLLs of the full content of such drinks, as purchased in 

supermarkets. Our method is based on sample pre-treatment with 1% 

polyvinylpolypyrrolidone (PVPP), in order to precipitate polyphenols strongly 

interfering with the CPLLs capturing process, and on capture at three different pH 

values (pH 4.0, 7.0 and 9.3) enabling essentially complete harvest of all proteins present 

in these beverages. The proteome thus captured has given sharp SDS-PAGE patterns, 

stained by silver nitrate compatible with mass spectrometry. MS analysis, performed by 

LTQ Orbitrap equipment, has identified proteins belonging to natural components. The 

presence of these proteins has confirmed the genuineness of such beverages and 

suggested the possibility of certifying whether soft drinks, present on the market, are 

indeed made with vegetable extracts or only with artificial chemical flavouring. 
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Tenderness is regarded as the most important criterion for meat quality; 

therefore, a greater understanding of factors affecting meat tenderness would help meat 

producers provide consistently tender meat. Although the biochemical reactions 

occurring during postmortem tenderization remain controversial, it is believed that 

proteolysis of key myofibrillar proteins plays a major role in postmortem tenderization. 

In relation to this, the most studied proteolytic systems have been cathepsins, calpains 

and to a less extent the proteasome. However, the major peptidases of concern are not 

identified yet in an unquestionable way and this question is still strongly debated. We 

recently proposed a new way to understand postmortem muscle proteolysis by 

considering the hypothesis that, after animal bleeding, muscle cells will have no other 

alternative than to enter into programmed cell death or apoptosis. This process is 

mediated by a particular group of enzymes called caspases. Triggering of apoptosis in 

postmortem muscle cells would induce a series of biochemical and structural changes in 

dying cells, including hydrolysis of myofibrillar proteins. The objective of the present 

work was to carry out a precise characterization of the proteolytic action that caspase 3 

can exert in the hydrolysis of muscle myosin heavy chain. To achieve this goal, a 

proteomic approach has been developed for the global identification of proteolytic 

cleavage sites based on selective identification of N-terminal peptides derived from 

caspase action. In-gel caspase incubation of muscle myosin heavy chain was followed 

by acetylation of free amino groups, trypsin digestion and biotinylation of the new N-

terminal ends. The peptide mixture was then analysed by LC-ESI-MS/MS, concluding 

that caspase 3 is able to cleave muscle myosin heavy chain in the Asp residue located 

within the myosin head-like domain at position 221. This is the first time that a specific 

cleavage site is reported for this protein. 
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Several features make marine organism interesting animals to study; as their 

sensitivity to environmental changes in seawater ecosystems makes them excellent 

models to study marine pollution, or their common biological features with ancient 

progenitors give the possibility to study living fossils. Our work first focuses on the 

proteome characterization of the haemolymph of Limulus polyphemus, a very ancient 

marine arthropod dating back to ca. 440 million years; it has been explored in depth via 

capture by combinatorial peptide ligand libraries [1]. Whereas barely a dozen proteins 

had been known up to the present, we have increased this number by more than one 

order of magnitude, up to 160 unique gene products, identified by nLC MSMS [2], by 

consulting the dbEST_limulus database as well as via comparison with the other 

members of the Chelicerata sub-phylum to which Limulus belongs, namely scorpions, 

ticks, mites and spiders. This further reinforces the notion that these are truly ancestral 

proteins, scarcely represented in present times. These data might represent the true birth 

of paleo-proteomics [3]. In addition our study is focused on the proteomic analysis of 

the cell free coelomic fluid from the sea urchin and the haemolymph of mussels in order 

to understand and characterize the molecules involved in important biological processes 

like organism's defense against bacterial infection and adaptation at marine habitat 

changing. 

[1] E. Fasoli, A. Farinazzo, C.J. Sun, A.V. Kravchuk, L. Guerrier, F. Fortis, E. Boschetti, P.G. 

Righetti, J. Proteomics, 73, 733-742 (2010). 

[2] A. D'Amato, A. Bachi, E. Fasoli, E. Boschetti, G. Peltre, H. Sénéchal, P.G. Righetti, J. Proteome 

Res., 8, 3925-3936 (2009). 

[3] D'Amato A, Cereda A, Bachi A, Pierce JC, Righetti PG. In depth exploration of the haemolymph 

of Limulus polyphemus via combinatorial peptide ligand libraries. J. Proteome Res. 9:3260-3269 

2010. 
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Neutrophils are the most abundant leukocytes in peripheral blood and constitute 

an essential cellular component of innate host response against microbial invasion. 

Studies of the immunomodulatory effects of LPS are of historical importance for 

description of the role these cells play in the infection and inflammation. Many 

questions concerning the neutrophils role in the immune repose remains to be answered. 

The aims of this work were to test the differential proteins expression in porcine 

neutrophils stimulated with LPS, in order to gain complete understanding of the nature 

of LPS signalling in host cell and identifying the proteins implicated in the innate 

immune response, using two-dimensional gel electrophoresis (2-DE), mass spectrometry 

technology and systems biology analysis. 

To identify the protein expression changes induced by LPS stimulation, porcine 

neutrophils were isolated from the blood of health pigs and were incubated for 6, 9 and 

18 h in the presence or absence of 100 ng/ml of LPS. The quantitative analysis of 

proteins extracts from neutrophils (control and LPS-treated cells) were performed by 2-

DE. The number of proteins differentially expressed in neutrophils after LPS treatment 

varies through the time-course. We sought to investigate whether the detected proteins 

belonged to specific pathways and tried to integrate our protein data set into functional 

networks, using the IPA application. The molecular and cellular functions most 

significantly perturbed were cell death at 6 h post-stimulation and cell movement at 9h 

and 18 h. The association of the deregulated proteins with canonical pathways 

highlighted two major pathways: acute phase response signalling and NRF-2 mediate 

oxidative stress response at all times studied. The infectious and inflammatory diseases, 

cell-to-cell signalling and interaction and cell death were the most affected networks, 

reinforcing the idea that these processes are implicated in the response to LPS. 
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Central American herpetofauna includes 34 species of venomous snakes. 

Venom represents a trophic adaptation confering a selective advantage to the snake for 

the success in the colonization of, and adaptation to, novel hunting territories. However, 

in regions of sympatry with humans snakebites also represent a relevant, albeit 

neglected, public health issue. In Central America, 5000 snakebite envenomations occur 

every year. Application of snake venomics protocols has provided data on the number 

and distribution of protein families present in the venoms of Costa Rican snakes. To 

complement and extend this information we have employed the 454 high-throughput 

technology to investigate the transcriptional activity of the venom glands of Bothriechis 

lateralis, Bothriechis schlegelii, Atropoides mexicanus, Atropoides picadoi, Crotalus 

simus, Cerrophidium godmani, and Bothrops asper (Caribbean and Pacific variants). 

Because of the low data compression gained in the assembly step, the lack of a reference 

genome and the small difference between contigs and reads mean length, bioinformatic 

processing of the 454 sequence data was performed on whole sets of unassembled reads. 

To this end, the set of 330,010 nucleotide reads was searched against the non-redundant 

NCBI database and "best-hits” for entries of snake proteins were identified. The 

descriptors were analyzed and grouped into 20 documented snake venom protein 

families. For each species transcriptome, the number of reads for each venom protein 

family was calculated, generating a profile of relative abundances of the different  

families. This expression profile allowed us to group the 8 snake species in kinship 

groups. Besides, a representative full-length amino acid sequences from a 

phylogenetically closer species were used as template for the relative alignment of the 

tblastn hits, thus generating consensus sequences. The structural diversity within each 

gene family in each species as well as an estimation of the minimum number of genes 

per protein were also addressed. 
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Snakebite envenoming represents an important public health problem in many 

tropical and subtropical countries, and has been aptly described as a disease of poverty. 

Most snakebite envenomations occur in low-income regions of Africa, Asia, and Central 

and South America. In sub-Saharan Africa, each year 1.000.000 bites cause 500.000 

envenomations and 3.500-32.000 fatalities. However, despite the magnitude of its 

effects, the snakebite pathology has not received the attention it deserves, and has been 

categorized by the WHO as a neglected tropical disease. The severe shortage of 

commercial antivenoms in Africa provided an opportunity for unscrupulous marketing 

of inappropriate antivenoms that have proved clinically disastrous. This sad situation has 

prompted manufacturers in other parts of the world to provide antivenoms for Africa. 

Thus, in addition to laboratories traditionally producing antivenoms for Africa, such as 

EgyVac (Egypt), Sanofi-Pasteur (France) and South African Vaccine Producers (South 

Africa), in recent years other manufacturers, such as MicroPharm Ltd. (UK), Instituto 

Bioclon (Mexico), Instituto Butantan (Brazil), and Instituto Clodomiro Picado (Costa 

Rica), have developed new antivenoms against the most medically relevant African 

snake venoms. We have applied in vivo neutralization assays and antivenomics to assess 

the pre-clinical neutralization efficacy and the immunological cross-reactivity of 

EchiTAb-Plus-ICP
®
 toward seven species of sub-Saharan snakes, e.g. E. ocellatus 

(Nigeria), E. leucogaster (Mali), E pyramidum leakey (Kenya), Bitis arietans arietans 

(from Ghana and Nigeria), B. gabonica gabonica, B. rhinoceros, and B. nasicornis 

(undisclosed origin). The antivenom showed high degree of cross-reactivity against all 

venoms tested, although a small number of venom proteins (primarily PLA2s, 

disintegrins, and Kunitz-type inhibitor) were only partially immunodepleted from the 

venoms.  Now, we have investigated the toxin composition of venoms from African 

spitting cobras, and have assessed the ability of the EchiTAb-Plus-ICP
®
 antivenom to 

neutralize their toxicological activities by combination of standard laboratory tests in 

mice and antivenomics. 
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We describe two geographically differentiated venom phenotypes across the 

wide distribution range of B. atrox, from the Colombian Magdalena Medio Valley 

through Puerto Ayacucho and El Paují, in the Venezuelan States of Amazonas and 

Orinoquia, respectively, and São Bento in the Brazilian State of Maranhão. Colombian 

and Venezuelan venoms show an ontogenetic toxin profile phenotype whereas Brazilian 

venoms exhibit paedomorphic phenotypes. Venoms from each of the 16 localities 

sampled contain both population-specific toxins and proteins shared by neighboring B. 

atrox populations. Mapping the molecular similarity between conspecific populations 

onto a physical map of B. atrox range provide clues for tracing dispersal routes that 

account for the current biogeographic distribution of the species. The proteomic pattern 

is consistent with a model of southeast and southwest dispersal and allopatric 

fragmentation northern of the Amazon Basin, and trans-Amazonian expansion through 

the Andean Corridor and across the Amazon river between Monte Alegre and Santarém. 

An antivenomic approach applied to assess the efficacy towards B. atrox venoms of two 

antivenoms raised in Costa Rica and Brazil using Bothrops venoms different than B. 

atrox in the immunization mixtures showed that both antivenoms immunodepleted very 

efficiently the major toxins (PIII-SVMPs, serine proteinases, CRISP, LAO) of 

paedomorphic venoms from Puerto Ayacucho (Venezuelan Amazonia) through São 

Bento, but had impaired reactivity towards PLA2 and P-I SVMP molecules abundantly 

present in ontogenetic venoms. The degree of immunodepletion achieved suggests that 

each of these antivenoms may be effective against envenomations by paedomorphic, and 

some ontogenetic, B. atrox venoms. 
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MS technology is not intrinsically quantitative because ionization efficiency and 

precursor selection sampling may vary from experiment to experiment. To overcome 

this problem, several in vivo  and in vitro stableisotopic labelling (SIL) techniques have 

been developed for relative quantification based on MS or MS/MS intensities. However, 

the management of large sets of samples and replicates to achieve robust statistical 

quantification becomes a major bottleneck for SIL as the workflows for data analysis are 

still underdeveloped. Label-free (LF) is a growing trend in MS-based differential 

quantitative proteomics. Unlike SIL, in LF no covalent or isotopic modifications are 

carried out on the sample, neither at protein nor at peptide level. The precursor intensity 

has proved to be the most robust variable to be used for LF quantification. Morever, the 

inter-experiment variability can be overcome by data pre-normalization and a pre-

analytical alignment of the chromatographic drift. All these resources together with an 

appropriate data management workflow and statistical multivariate analysis are 

implemented in Progenesis LC-MS (Nonlinear Dynamics).  

Critical points in the proteome coverage of LC-MS-based LF experiments are 

due to instrument performance such as resolution, mass accuracy and m/z scan speed. 

To compare the performance of high and low resolution instruments in LF differential 

quantitative proteomics we have analyzed the same sample in two mass spectrometric 

platforms: nLC-MS/MS XCTplus Ion Trap and nLC-MS/MS LTQ-Orbitrap XL. The 

sample consists of five replicates of whole protein extracts from two grapevine (Vitis 

vinifera) cell lines in liquid culture: the intensely red pigmented cv. Gamay and the 

albino cv. Monastrell. The proteome and differential proteome coverage, the accuracy 

and reproducibility in the quantifications is compared between both platforms. Also, a 

DIGE experiment was carried out to assess the extent of the differential proteome at the 

polypeptide level as compared to that detected by the LF technology. 
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Candida albicans yeast-to-hypha morphological transition is involved in the 

virulence strategy of this opportunistic fungal pathogen. Changes in relative abundance 

of the Candida proteome related to this process were analysed using different two-

dimensional differential in-gel electrophoresis (2D-DIGE)-based approaches. First, a 

comparative analysis of yeast and hyphal cytoplasmic proteins allowed the detection of 

106 protein spots with significant variation in abundance. Sixty-one of them, 

corresponding to 46 proteins, were identified. As most of the differentially abundant 

proteins had an acidic isoelectric point, a large-scale pre-fractionation approach to 

analyse the acidic C.albicans subproteome was carried out. Ninety acidic C. albicans 

proteins were identified by either gel-based or non-gel-based approaches. Additionally, 

different workflows combining preparative isoelectric focusing, Cy labelling and narrow 

pH gradient 2-DE gels were tested to analyse the differences in relative protein 

abundance between yeast and hyphal acidic subproteomes. It was possible to identify 21 

differentially abundant acidic proteins, 10 of them were not identified in the previous 

2D-DIGE gels. Functional and network interaction analyses of the 56 differentially 

abundant proteins identified by both approaches rendered an integrated view of 

metabolic and cellular process reorganization during the yeast-to-hypha transition. With 

these results, we propose a model of metabolic reorganization.  
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Mycoplasmas represent one of the simplest biological systems and are good 

examples of a true autoreplicative minimum cell. The proteome of Mycoplasma 

genitalium has been analyzed in deep using gel-based and gel-free technologies. The 

proteome has been analyzed in the exponential growth phase and we have achieved the 

identification of 343 proteins (70.4%) of the 487 predicted ORF, being 274 of these 

proteins not identified in previous proteomic analysis.  

The whole proteome has been analyzed using the biotin protein labeling with 

the capture of labeled proteins in a sepharose column with immobilized streptavidin. 

Analyzing the proteome of this microorganism we have identified 340 proteins (69.8%) 

of the 487 predicted ORF, being 271 of these proteins not identified in previous 

proteomic analysis. In previous studies the proteome of M. genitalium (Wasinger et al.) 

was analyzed identifying the 28.3% of the total proteome, but the membrane proteins 

were under represented due to their hydrophobicity. For this reason, the membrane 

proteins have been studied using three different approaches to find the proteins present 

in the membrane and to find the best technique to study them. These techniques are 

phase separation using Triton X-114, biotinylation of cell surface proteins and CyDye 

labeling of cell surface proteins. Analyzing the membrane subproteome of this 

microorganism we have identified 140 proteins (28.7%) of the 487 predicted ORF.  

This is the most extensive analysis performed in this microorganism not only of 

the total proteome but also the membrane subproteome.  
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Haemophilus parasuis has emerged in the last years as one of the main causes 

of nursery mortality in modern swine husbandry, causing a severe systemic disease 

known as Glässer‟s disease. Control of this disease has traditionally been achieved by 

the use of commercial or autogenous bacterins, but these vaccines usually only prevent 

the disease caused by the homologous serovar, and more inconsistent results have been 

described when testing cross-protection. In addition, variable results have been achieved 

using some outer membrane proteins (Omps) in subunit vaccines.  

We have developed two vaccines based on nine native Omps with affinity to 

porcine transferrin (NPAPT) from H. parasuis, serovar 5, Nagasaki strain: one was 

adjuvanted with a mineral oil (Montanide IMS 2215 VG PR) and administered 

intramuscularly (NPAPT
IM

), whereas the other one was adjuvanted with a 

neuraminidase from Clostridium perfringens and administered intratracheally 

(NPAPT
IT

). Both vaccines were compared to two other subunit vaccines, consisting of 

recombinant transferrin-binding protein (rTbp) A or B fragments from Nagasaki strain, 

and to a commercial bacterin (Porcilis-Glässer
Ò
). Five groups of colostrum-deprived 

piglets were immunized with these vaccines, one group per each vaccine, and a group of 

nonvaccinated control piglets were challenged intratracheally with a lethal dose (3´10
8
 

CFU) of Nagasaki strain. The rTbpA and rTbpB vaccines showed a minimal protection, 

whereas two NPAPT and commercial vaccines protected strongly. Immunoproteomic 

studies was applied to the three better protected groups, and NPAPT
IT 

was that rendering 

the strongest immune response and against the highest number of proteins in the native 

Omp pool. Some of the proteins showing a scarce concentration in the pool (Omp2 or 

ABC transporter) yielded a high immune response but, contrarily to that expected, Tbps 

did not. In conclusion, these proteins could be effective candidates to prevent Glässer‟s 

disease by using subunit vaccines. 
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Our groups are carrying out a research project aimed at studying natural 

variability in Holm oak (Quercus ilex subsp. ballota (Desf.) Samp.), with some results 

already published (Jorge et al. 2005, 2006, Echevarría et al. 2009, Valero et al. 2010). 

The high variability found in the leaf 2-DE protein profile, even within the same tree 

and depending, among other factors, of the leaf orientation, position, sampling time, 

developmental stage, and environment, encouraged us to use other organs such as fruit 

and pollen for such as purpose, as they are suposed to have a less variable proteome. 

Biodiversity in plant species by using proteomics and simple experimental material such 

as pollen have a number of advantages if compared with other approaches and tissues. 

In the present work, a gel-free/label-free approach has been used to characterize the 

holm oak pollen proteome.  

Proteins were extracted from pollen using the TCA-acetone-phenol protocol 

(Wang et al. 2006), as reported in Maldonado et al. (2008). Total protein extracts were 

digested with trypsin, tryptic peptides were separated by nano-HPLC and analyzed in an 

Orbitrap mass spectrometer. 

This analysis has allowed the identification of 529 protein species belonging to 

several functional categories, being the proteome dominated by enzymes of different 

pathways, protein fate, cell structure, disease, and defense. However, as typical for 

orphan tree species (Jorrín et al. 2009) and as experimented before in our previous 

studies on Q.ilex (Jorge et al. 2005, 2006, Echevarría-Zomeño et al. 2009) the absence 

of Quercus spp. DNA, proteins or ESTs entries in databases made the protein 

identification difficult as well, even when they have been properly extracted, separated 

and detected. 

This work is part of research projects financed by Spanish Ministry of Science 

and Innovation, their being FEDER cofinanced: CGL2008-04503-C03-01/BOS, 

AGL2002-00530, and AGL2009-12243-C02-02. 
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OPTIMIZATION OF DIGESTION OF LIVING CELLS OF 

STREPTOCOCCUS PNEUMONIAE FOR SEARCHING PROTEIN 

VACCINE CANDIDATES 
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Streptococcus pneumoniae (pneumococcus) is a Gram-positive bacterial 

inhabitant of the human respiratory tract, which is pathogenic in certain conditions, thus 

causing high morbidity and mortality. Pneumococcal infections have increased in 

frequency and severity over the past decade because of the emergence of multidrug-

resistant strains. Moreover, the available vaccines are developed against the 

polysaccharide capsule, but their degree of effectiveness is not high, as they do not 

cover most of the 92 serotypes described to date. This makes protein vaccine 

development of great interest since surface proteins antigenically conserved in clinically 

relevant serotypes would be more effective immunogens, and thus might lead to more 

effective vaccines and at lower cost. Proteomics has become a fast and reliable tool for 

vaccine candidate selection. However, in pneumococcus, the high rate of lysis 

occurrence hampers the proteomic analysis of surface protein fractions. In this work, we 

have optimized the conditions for pneumococcal lysis control, and applied a well-

described method for protein vaccine candidate selection in Gram-positive organisms, 

consisting of digestion of living cells followed by LC/MS/MS analysis. This strategy 

allows a quick selection of the most abundant and exposed candidates, which are the 

most promising to raise an immune response. To limit cytoplasmic contamination 

coming from cell lysis, we have cultured the R6 reference strain in different conditions. 

Culturing in a chemically-defined medium (CDM) with ethanolamine was the condition 

in which the greatest number of surface proteins with minor cytoplasmic contamination 

was reached. Then, we analyzed a set of clinical isolates representing those most 

prevalent and invasive in Spain in the last years. Those identified surface proteins 

common to most or all the isolates would be the best candidates for testing their 

protection capacity in animal models. 
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Streptococcus suis is a major Gram-positive swine pathogen, which has raised 

in the last years a great public concern, as it is also a zoonotic agent. In Gram-positive 

bacteria, the surface antigens with highest vaccine potential are cell wall-anchored 

proteins, due to their high expression and accessibility to antibodies. In the present 

study, we selected a set of S. suis strains isolated from ill pigs, belonging to the most 

prevalent serotypes in Europe. These strains were analysed by a previously validated 

proteomics approach consisting of the protease digestion of live bacteria and the 

selective recovery of exposed domains followed by LC/MS/MS analysis. Such a 

strategy has been demonstrated to be very effective for the fast and reliable 

identification of surface-exposed, abundant proteins, which are in principle those with 

the highest chances to become effective components of vaccine formulations. Three 

proteins were found in the majority or totality of serotypes analysed. They were then 

selected for testing their protection capacity in animals. One of these proteins, 

designated Sat, was assayed in an in vivo murine model, and conferred protection in 

terms of survival rate (80%) and decreasing the bacterial burden in kidney. These data 

suggest that Sat is a potential vaccine candidate against serotype-2 infection, which is 

the most prevalent and virulent worldwide. The immunoprotective capacities of the 

other two proteins are being tested, both in a murine and a swine model of infection. 
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DIFFERENTIAL PROTEIN EXPRESSION ANALYSIS OF SEVERAL 

ASSEMBLAGES OF GIARDIA INTESTINALIS 
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Giardia spp., one of the most common protozoa that infect humans, a wide 

range of domestic and wild animals, and birds, is a significant cause of diarrhoea and 

nutritional disorders. The parasite is ingested as the inactive cyst form. After passage 

through the acid environment of the stomach, the active trophozoite form is released 

from the cyst in the duodenum where it initiates infection. 

The application of molecular tools has revealed that Giardia is a phenotypically 

and genotypically heterogeneous assemblage of genotypes that are largely 

morphologically identical, but host-adapted in nature, having a narrow spectrum of 

natural hosts. 

Assemblages A and B have been found in humans and many other animals, 

whereas assemblages C, D, F and G seem to be host specific for nonhuman species. 

Assemblage E has been reported as an artiodactyl specific assemblage affecting pigs, 

sheep and cattle.  

To investigate potentially virulent proteins-host specific, we have developed a 

quantitative proteomic study using two assemblages, A and E. 

Both assemblages were purchased from ATCC®. Trophozoites were grown in a 

normal TYI-S-33 medium. Soluble proteins from trophozoites obtained were extracted 

by sonication, and analyzed by 2D difference gel electrophoresis (2D-DIGE). Protein 

regulation data were obtained using DeCyder software. A total of 951 proteins were 

equally expressed by both assemblages. Ninety seven spots were considered to be 

significantly deregulated, thirty-three spots were found solely in assemblage E and fifty-

five spots presented exclusively in the assemblage A. 

These spots were excised from preparative 2D gels and analyzed by MALDI-

TOF and/or MALDI-TOF/TOF mass spectrometry. Proteins were identified using 

MASCOT and by searching for matching peptide mass fingerprinting in a protein 

database generated by automatic annotation of the Giardia genome site 

(http://gmod.mbl.edu/perl/site/giardia). Among them we identified a NADH oxidase 

and a phosphoglycerate kinase. 

 

This work was supported by grant AGL2007-62435/GAN (MICINN) 
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Invasive candidiasis is a significant cause of morbidity and mortality in critical 

care units. The cell wall is the first point of contact between fungus and host arousing 

great interest in the search for new therapeutic targets, diagnostic and prognostic 

markers or vaccines. The analysis of cell wall proteins involves the use of laborious 

protocols. These facts, coupled with the interest in understanding the involvement of 

these proteins in the infectious process of this fungus, led us to characterize the exposed 

surface proteins of C. albicans in vivo yeasts by a rapid proteomic approach. This non–

gel proteomic approach was based on a short period or trypsin treatment followed by 

peptide separation and identification using mass spectrometry. We conducted this study 

in two phases of growth, exponential and stationary, and perform three biological 

replicates of each phase. The viability of trypsin treated cells was assessed by flow 

cytometry. This analysis allowed the identification of a total of 28 proteins in the 

exponential phase and 50 in stationary phase. Of the proteins identified, only 16 were 

found in both phases studied. All proteins were classified into functional categories 

according to their involvement in biological processes, using Candida Genome Database 

(CGD). Proteins related with the organization of cell wall organization, metabolic 

processes, translation, protein folding, stress response and unknown function were 

identified. Taking into account the importance of C. albicans dimorphic transition in the 

pathogenic process, new experiments to identify surface proteins of both, hyphae and 

yeast obtained by different stimuli are currently being done.  
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Oenococcus oeni is the most important Lactic Acid Bacteria (LAB) in the wine 

industry, because is responsible for the deacidification of the wine following the 

alcoholic fermentation by a process termed malolactic fermentation. Therefore, it is of 

industrial interest the knowledge of proteins involved in metabolic pathways and 

transport systems of this bacteria. To this end, in silico predictions inferred from the 

genome sequence could be complemented by proteomic data. In this work, we report on 

the characterization of the proteome of O. oeni ATCC-BAA1163. This strain was 

chosen, because the DNA sequence of its genome has been determined, and thus it is 

possible to tentatively identify its encoded proteins. Protein preparations of subcellular 

fractions from LAB have been standardized. The O. oeni ATCC BAA-1163 membrane 

and cytosolic protein preparations have been subjected to two- dimensional gel 

fractionation, by use of a no linear range of pH 3.0-11.0 during electrofocusing. A 

comparative analysis of both proteomes was performed with the aim to establish 

whether the identified proteins are present in both or only one. Protein spots of interest 

were excised from the gel and digested with trypsin for further analysis by MALDI-

TOF/TOF spectroscopy. In the course of the study we have identified 115 different 

polypeptides, which have been classified by their putative function and subjected to 

bioinformatics analysis for prediction of subcellular location. 
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NANOSCALE CHARACTERIZATION OF SPIDER VENOM PEPTIDES 

BY HIGH RESOLUTION LC-MS/MS ANALYSIS. 
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Animal venoms are natural libraries of biologically active peptides that 

encompass a wide variety of structures and pharmacological activities and represent an 

enormous resource of novel molecules to be used as therapeutics and drug models. 

However, the obstacle of sample size is daunting as many venomous species are of a 

size which is too small for classical bioassay-guided fractionation and biochemical 

characterization. High resolution mass spectrometry can be used as an alternative 

technology for peptide sequence determination and sequence tag generation to permit 

the use of cDNA libraries. Venom profiling can be used for species identification and to 

indicate the presence of potentially unknown toxins. We demonstrate that de novo 

sequencing at the nanoscale level is applicable to venomics research. 

Crude venoms from an Australian funnel-web spider (Hadronyche infensa: 

Orchid beach) (Hexathelidae, Hi:OB) and a small jumping spider (Salticidae, Sp004, 

body size 4 mm) were first analyzed by high resolution nano-LC-MS/MS for intact mass 

determination. Analysis of reduced and alkylated venoms permitted the determination of 

disulfide bridge number and offered improved fragmentation in a systematic MS/MS 

analysis of fractions. Full scan spectra were deconvoluted to obtain the exact masses of 

native and alkylated venom peptides. Detected peptides were selected for Collision 

Induced Dissociation (CID), Higher energy Collisional Dissociation (HCD) and 

Electron Transfer Dissociation (ETD) fragmentation. De novo sequencing was 

performed using MS/MS information and sequence tags were used to search for 

homologies in specific venom peptide and nucleotide databases. 

Venom peptide masses ranged from 1000 to 15000 Da with 75% of the peptides 

in the 4000 to 8000 Da range. 479 peptide masses were detected in the Hi:OB venom 

and 377 peptides in the small jumping spider venom sample. In the Hi:OB sample, 

numerous toxins could be identified based on the match of exact mass with masses of 

known toxins. The exact mass of alkylated peptides was correlated to the mass of crude 
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peptides to determine the number of cysteines and further validate peptide 

identifications. 

A combination of CID, HCD and ETD was used to further characterize 

unknown venom peptides. HCD spectra were of particular use since they contain 

immonium ions that are useful for de novo sequencing. ETD was expected to be very 

efficient for the fragmentation of large peptides and small proteins. For this study, it 

allowed the generation of numerous sequence tags for unknown peptides, that could be 

matched to peptide and nucleotide sequences from venoms. Sequence homologies were 

also obtained for the jumping spider sample demonstrating the efficiency of the 

technique for the characterization of long peptides from very small amounts of 

biological material, and the feasibility of “nano-venomics”. 

Spider venomics will be further developed to allow deep mining of the 

enormous biological resource represented by small venomous animals. Massive peptide 

libraries based on venoms will be of major importance in the discovery of the drugs of 

the future. 
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It has been demonstrated that Reproductive Proteins (RPs) play a primordial 

role in speciation and reproductive success of external fertilizers, but little is known 

regarding their role in internal fertilizers. This lack of knowledge is mostly due to the 

probable higher number of proteins mediating mate recognition in these last organisms, 

most of which are not yet identified. To test the role of RPs in speciation processes of 

internal fertilisers, we have chosen Littorina saxatilis as our model organism. This 

internal fertiliser gastropod is a well know example of ongoing ecological speciation 

with two ecotypes, RB and SU, adapted to different shore levels and habitats occurring 

in sympatry. To identify proteins involved in mate recognition, we are doing proteomic 

analyses of several reproductive tissues: female‟s ovary and bursa and male‟s testis, 

seminal vesicle and prostate using bidimensional electrophoresis (2DE) and mass 

spectrometry protein identification. The resulting protein maps of reproductive as well 

as non reproductive tissues will be compared between both ecotypes looking for 

potential expression differences. Our bidimensional maps clearly show great differences 

in spot patterns between tissues and suggest that expression patterns obtained in 

previous studies from the entire individual of this species mostly reflect those of foot 

muscle, the most abundant tissue on these organisms. These first results clearly highlight 

the necessity of dissecting tissues separately when testing for expression differences 

between the two ecotypes observed in this species. Further studies are needed to 

understand RPs‟ spots patterns and explain their role in internal fertilization. 
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STREPTOMYCES DIFFERENTIATION 
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Streptomyces species undergo a complex developmental cycle that includes 

programmed cell death (PCD) events and sporulation. Streptomycetes are widely used in 

biotechnology as they produce approximately two thirds of clinically relevant secondary 

metabolites. Although S. coelicolor is one of the bacterium encoding the largest number 

eukaryotic type kinases, the role of protein phosphorylation in Streptomyces remains to 

be established. We characterized the Streptomyces phosphoproteome by using calcium 

phosphate precipitation (CPP) for phosphopeptide recovery and tandem mass 

spectrometry for accurate phosphopeptide sequencing and annotation. CPP proved 

highly efficient for phosphopeptide enrichment, enabling the mapping of a total of 229 

phosphorylation sites in 129 S. coelicolor phosphoproteins across three developmental 

stages. Most distinct phosphorylation events were detected during the presporulation 

and sporulation stages (81%), but phosphorylation events were also detected in the 

vegetative phase (19%). A fraction of the phosphoproteins (11%) were found to be 

phosphorylated in both the vegetative state and in the sporulation phases. Several 

proteins that are known to regulate sporulation processes, such as FtsZ, DivIVA, and 

FtsH2, transcriptional regulators and kinases, were found to be phosphorylated. This 

work establishes the widespread occurrence and functional role of Ser/Thr/Tyr protein 

phosphorylation in Streptomyces development. Our database of S. coelicolor 

phosphorylation sites provides a valuable resource for future experiments aimed at more 

mechanistic understanding of the molecular processes that govern Streptomyces 

differentiation.  
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When heart is subjected to ischemia, mitochondria generate an excess of 

partially reduced oxygen species and reperfusion can exacerbate the damage. 

Understanding the causes of reperfusion injury and providing ways of preventing it is a 

challenge clinical importance. However, the alterations in the mitochondrial proteome in 

these situations have not been analyzed yet, and information about mitochondrial redox 

proteomics is scarce.  

In this study we used GELSILOX, a stable-isotope labelling technique newly 

developed in our laboratory, to perform at the same time a quantitative analysis and the 

determination of exact Cys sites that change their oxidation state in proteomes from two 

different mitochondrial populations, subsarcolemmal (SSM) and intermyofibrillar 

(IFM), obtained from rat hearts subjected to ischemia preconditioning (IP) and/or 

ischemia-reperfusion (IR). These subpopulations were chosen because, in contrast to 

SSM, IFM are more resistant of IR and cannot be preconditioned. 

From a total of more than 350 quantified Cys sites, we were able to detect an 

increase on the oxidized state in 29 specific Cys in SSM submitted to IR when 

compared to their normoxic pair, whereas no oxidation increases were detected in IFM. 

Most of the oxidized sites correspond to subunits of the Complex I of the electron 

transport chain and to active or metal binding sites of proteins with potentially important 

biological relevance. On other hand, the oxidation levels in SSM subjected to IP before 

to IR were lower than those detected in SSM subjected to IR. 

This study is the first that combines a comparative differential expression 

proteomics analysis in SSM and IFM mitochondria in response to preconditioning and 

ischemia/reperfusion with the characterization of a record number of changes in the 

redox state of specific Cys sites. Our results may contribute to a better understanding of 

the molecular events underlying the heart damage produced by ischemia reperfusion.
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Many physiological and pathological conditions are associated with reactive 

oxygen and nitrogen species accumulation, a condition termed oxidative stress. Redox 

proteomics, the systematic and exhaustive characterization of oxidized cysteines, should 

help to establish the physiological scope of Cys oxidation and give clues to its 

mechanisms. Redox proteomics still remains a technical challenge, mainly because of 

the labile nature of some thiol-redox modifications, the lack of tools to directly detect 

the modified residues and the relatively late development of highly sensitive analytical 

instruments. Here we present a simple and straightforward method for the analysis of the 

dynamic redox proteome, GELSILOX. This novel method is based on a technology 

previously developed in our laboratory that allows several treatment steps on proteomes, 

without sample losses, within concentrating SDS-PAGE gels. Proteomes are subjected 

to double alkylation to differentially label the oxidation state of Cys, subjected to in-gel 

digestion, differential 
18

O/
16

O-labeling and IEF fractionation followed by LC-LIT-

MS/MS analysis. GELSILOX allows the precise quantification of oxidative thiol 

modifications in several hundreds of peptides using a statistical model developed by our 

group, determining the exact Cys modified, and the simultaneous differential 

quantification of the whole proteome in the same experiment. We show the validity of 

the method with the detection of 341 Cys sites that increase their oxidized state as a 

response to the treatment with diamide, a thiol-specific oxidant. Using GELSILOX, we 

have been able to identify the two most sensitive Cys sites that are oxidized, as well as 

24 expression changes that take place in endothelial cells treated with low H2O2 

concentrations. The results obtained to date, the simplicity and general applicability of 

the method suggest that GELSILOX may become a powerful tool to identify, quantify, 

and monitor oxidative thiol modifications in vitro and in vivo, allowing a simultaneous 

high-throughput quantification of the whole proteome. 
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Despite significant recent advances in hyperglycemia treatments, a precise 

glycemia evaluation and control through the monitoring of glucose and glycated 

hemoglobin remain in most diabetic patients a critical challenge. An alternative 

perspective could be the discovery and analysis of new glycated proteins formed by 

non-enzymatic reaction with circulatory glucose with a suited proteomics workflow. As 

a result of glucose exposition, any component of blood is a promising source of glycated 

proteins to monitor glycaemia and interpret changes at the level of this post-translational 

modification. The approach based on the differential labeling of proteins with 

isotopically labeled-glucose ([
13

C] glucose) or GIL has demonstrated its power for the 

analysis of protein glycation in human plasma and hemolysate samples. With this 

approach, the current work presents the investigation of the platelet glycated proteome. 

The qualitative analysis provided the identification of 13 glycated proteins that are 

modified at physiological conditions with elucidation of 26 preferential glycation sites. 

These proteins were Ig kappa chain C, fructose-biphosphate aldolase A, peroxiredoxin 2 

and protein disulfide-isomerase, among others. From a biological point of view, these 

results represent meaningful information since the mechanisms by which glycation 

influences the progression of diabetes is not completely understood. Further studies in 

samples with a poor glycaemic control are needed to evaluate quantitative glycation 

changes. Ultimately, this should help to elucidate the effect of glycation on the 

biological function of platelet proteins. 
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Phosphorylation is one of the most prominent post-translational protein 

modifications in living cells and its investigation is of key interest in the field of 

proteomics. However, the frequently low stoichiometry of phosphorylation makes 

phosphoproteins harder to detect and identify. To overcome this problem, pre-

fractionation methods of total cellular proteins are highly desirable. 

In this study, we have performed a phosphoenrichment at protein level by metal 

oxide affinity chromatography using Al(OH)3 as a metal binding matrix for phosphate 

group capture [1]. Here, a strategy based on phosphoprotein enrichment by MOAC 

followed by a separation using a gel-based approach and phosphoprotein detection by 

specific fluorescence staining is shown. Phosphoprotein enrichment and subsequent 

protein separation using a gel-based approach (1D SDS-PAGE/2-DE) avoids the 

problem of complex protein mixtures analysed by gel-free technologies. Positive-stained 

proteins were identified by LC-MS/MS and phosphorylation sites were analysed using 

the automatic detection of neutral loss scan for H3PO4 [2]. 

The strategy performed in this study includes a pre-fractionation of total protein 

extract previous of phosphoprotein enrichment to analysed separately soluble and 

microsomal proteins fraction, thus maximizing phosphoproteome coverage. A novel 

phosphoprotein enrichment using MOAC as for soluble protein fraction [1] have been 

successfully achieved for microsomal fraction. 

[1] Wolschin F, Weckwerth W. Plant Methods. 2005 Nov 1;1(1):9. 

[2] Wolschin F, Wienkoop S, Weckwerth W. Proteomics. 2005 Nov;5(17):4389-97. 
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Lipid second messengers are exquisite signal modulators that finely tune the T 

cell response to send it to proliferate, get into anergy or apoptosis. Diacylglycerol 

(DAG) is an important regulator of this response as it mediates the activation of specific 

targets, such as RasGRP1 and PKCtheta. The key enzymes that control the pool of DAG 

are the diacylglycerol kinases (DGK). They have been shown to play a critical role as 

negative regulators of the T cell response although the mechanism of regulation is not 

fully understood. We decided to center on the impact of DAG-dependent signals on the 

control of the TCR-driven pathways triggered during a physiological stimulation of T 

cells using antigen-presenting cells (APC). We are thus setting up a phosphoproteomic 

platform to monitor specific changes in the phosphoproteome directly emanating from 

DAG signalling pathways. To this end, specific silencing of DGKs is carried out and the 

phosphorylation profile upon TCR engagement monitored. We compared different 

methods of enrichment of phosphoproteins with anti-phosphotyrosine antibodies as well 

as methods of enrichment of phosphopeptides comparing the TiO2 and IMAC 

methodologies. In a first instance, evaluation of phosphoprotein enrichment is 

performed by western blotting upon stimulation with PMA, CD3/CD28 and then applied 

to more physiological stimuli (APC pulsed with superantigen). This optimum 

phosphoprotein enrichment method is then coupled to phosphopeptide enrichment step 

combining CID/ETD fragmentations for greater identification confidence (Navajas R, et 

al, Methods Mol Biol, 2010). This approach will provide a temporal read out of 

signalling pathways controlled by TCR and dependent on DAG. 
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Saccharomyces cerevisiae has been widely used as a model eukaryotic organism 

to elucidate the molecular mechanisms involved in signal transduction pathways 

mediated by mitogen-activated protein kinase (MAPK) cascades. Five MAPK pathways 

have been described in this organism: namely the pheromone, filamentous and invasive 

growth, spore wall assembly, high osmolarity glycerol (HOG) and cell wall integrity 

(CWI) pathways. Protein kinase C (Pkc1) is essential to activate the MAPK module in 

the CWI pathway but it is assumed to regulate yet unknown additional targets distinct 

from the MAPK cascade downstream. The CWI pathway, mediated by the Slt2 MAPK, 

has been studied by our group in depth for a long time. Although much knowledge 

exists on the function and regulation of this pathway, direct phosphorylation targets of 

both Pkc1 and Slt2 are still largely ignored. 

As an approach to understand phosphorylation changes induced by activation of 

these kinases we have performed a comparative phosphoproteomic study, based on 

quantitative mass spectrometry using stable isotope labeling by amino acids in cell 

culture (SILAC), which has revealed differential phosphorylation in peptides 

corresponding to Pkc1 and Slt2 themselves, as well as proteins related to morphogenesis 

and actin cytoskeletal function, signalling, translational and transcriptional control, 

ubiquitination, protein folding and metabolism. Further directed small-scale analyses in 

vivo by immunoblotting have verified particular phosphorylation events on account of 

Pkc1-dependent signalling, results which prompt us to study their functional 

implications. 
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Microtubule Stabilizing Agents (MSA) are one of the most successful 

antitumour drugs used in clinical treatment of neoplasic diseases. These compounds 

mimic the paclitaxel mechanism of action, which preferentially binds to microtubules 

the assembled form of tubulin, displacing the assembly equilibrium between dimeric and 

polymeric tubulin. Since this assembly and disassembly equilibrium is essential to cell 

division, compounds that bind tubulin target rapidly dividing cells (as tumoural ones), 

arresting them in mitosis, and finally killing them through apoptosis.  

The screening of compounds with a similar mechanism of action as paclitaxel 

but with improved chemical (easy of synthesis) or pharmacological properties (better 

bioavailability, lower toxicity, less prone to cause resistance) lead to the searching of 

chemically different molecules with apparently the same biological mechanism of 

action.  

Zampanolide, a 20-membered macrolide from a Tongan marine sponge, and its 

synthetic derivative Dactylolide are potent new covalent MSA targeting the pore site. 

These MSA block cells in G2/M of the cell cycle, induce microtubule bundles in cells 

and present cytotoxic activity in the low nanomolar range. The advantages of these 

compounds include the amenability to large-scale synthesis and its activity in multidrug-

resistant cells, since Zampanolide and Dactylolide are not substrates for P-glycoprotein 

efflux pump.  

Using combined MS analyses based on targeted precursor ion scanning (4000 

Q-Trap) and shotgun (LTQ-Orbitrap) approaches, we determined Y-224 within the 

paclitaxel binding domain of beta-tubulin as the Zampanolide and Dactylolide 

interaction site. 



S4. Structural Proteomics: Interactions, Networks and Complexes Poster 

P53 

164 

 

CHARACTERIZATION OF INTRACELLULAR INTERACTOME OF 

CD81 AND EWI-2 IN HUMAN T-LYMPHOCYTES   

D. Pérez-Hernandez
(1)

, E. Bonzón-Kulichenko
(1)

, I. Jorge
(1)

, P. Martínez-Acedo
(1)

, E. 

Núñez
(1)

, M. Moreno Vigo
(1)

, M. Trevisán-Herraz
(1)

, R. Mesa-Carrasco
(1)

, F. Sánchez-

Madrid
(1)

, M. Yañez-Mo
(1)

, J. Vázquez
(1)

. 

(1) 
Centro de Biología Molecular Severo Ochoa (CSIC-UAM) 

Tetraspanin-enriched microdomains (TEM) are organized platforms at the 

plasma membrane, playing a crucial role in adhesion processes, migration and invasion 

of immune or tumor cells. The extracellular interactions of TEM proteins are well 

characterized, but their intracellular interactions are poorly known. 

In previous pull-down experiments of total extracts of human T-Lymphocytes 

using several TEM proteins as baits, we demonstrated the intracellular interactions of 

EWI-2 with ribosomal proteins, of CD81 with tubulins, and of both baits with proteins 

involved in cytoskeletal activity regulation. 

In this work, we made a deeper insight into the proximal cytosolic interactome 

of EWI-2 and CD81 by analyzing the interactions of these proteins in human exosomes, 

which are known to be enriched in TEM proteins. 27 pull-down experiments from 6 

different donors were performed using the biotinylated cytosolic C-terminal domains 

from EWI-2 and CD81 as baits, followed by high-throughput mass spectrometry 

identification of the interacting partners. The number of identified peptides per protein 

in each interactome was assessed and compared to a control pull-down experiment 

performed with beads without bait. More than 270 specific interactions were 

characterized from a total of 2880 identified proteins. These interacting partners were 

differentially clustered revealing strong relationships between those baits and 

confirming previous characterizations. New differential clusters of proteins were also 

detected, such as CD proteins with CD81, GTP-binding proteins with EWI-2, or both 

baits with Ras-related proteins. 

Our results reveal a coherent network of EWI-2 and CD81 intralumenal interactions and 

provide new relevant information about the recruitment in exosomes of specific proteins 

that are essential for intracellular signalling pathways. 
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Cellular development and growth is largely regulated through a complex 

network of protein interactions and modifications and to fully understand these 

processes, de-convolution of protein interactions is necessary. Many of the methods 

currently used allow for analysis of binary protein interactions but are less efficient for 

analysis of protein complexes. Furthermore most of the methods do not allow for easy 

visualization and analysis of protein localization in live cells, which is an important 

aspect of understanding of protein function and interactions. Here we present the use of 

the HaloTag fusion protein for efficient isolation and cellular imaging of several multi 

protein complexes including RNA polymerase, mediator complex and ribosome. We 

employed MudPIT and quantitative mass spectrometry to demonstrate successful 

capture and detection of subunits of these complexes using HaloTag pull-down method. 

Expression studies were done to analyze effects of expression levels of HaloTag fusion 

proteins on protein complex capture and revealed very efficient capture could be 

achieved even at levels near endogenous. In addition, to known RNAP II interacting 

partners we also identified specific interactions between RNAS polymerase and three 

previously uncharacterized protein interactions. Correlative in vivo imaging studies 

show proper localization of fusion proteins and their respective complexes. The multiple 

capabilities of this technology enable study of multi-protein complexes, discovery of 

novel interactions, characterization of protein function and cellular localization. 
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The overwhelming size and complexity of human proteome requires very high-

throughput techniques for rapid analysis. Despite the significant advancements in 

molecular biology and genetic tools, this demand has not been satisfied and only a small 

fraction of the proteome has been understood at the biochemical level. Protein 

microarrays allow hundreds to thousands of proteins to be spotted onto a single array 

slide and analyzed simultaneously, providing an attractive option for high-throughput 

studies such as protein-protein interaction. In Nucleic Acid Programmable Protein Array 

(NAPPA), full length cDNAs corresponding to the proteins of interest are printed on the 

microarrays and then transcribed/translated in situ at the time of assay. The cDNAs are 

configured to append a common epitope tag to all of the proteins and along with the 

cDNA, a high affinity capture reagent, such as an antibody, is immobilized. For protein 

production, in vitro transcription and translation (IVTT) coupled rabbit reticulocyte 

lysate is used, and expressed protein is captured on the array through the high affinity 

reagent that recognizes the epitope tag. Protein microarrays offer a compelling method 

to display many proteins for testing, but label-based methods exhibit major hurdles such 

as synthetic challenges, multiple label issues, and interference with the binding 

site. Surface Plasmon Resonance (SPR) can overcome these challenges and provides 

direct and rapid determination of association and dissociation rates of binding process, 

determination of strength of the binding and specificity of interactions at large scale. We 

have used a novel NAPPA-SPRi technology to study protein-protein interactions of p53 

(and its mutants) and MDM2 in high throughput, cKIT( and its mutants) and SCF. 

NAPPA-SPRi technology could revolutionize the study of protein interaction networks 

by enabling quantitative comparisons of binding affinities across many molecular 

species, as well as determining the kinetic rates of binding and release.  
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The characterization of protein interactions is a crucial step in the understanding 

of protein function within regulatory networks. For the in vitro characterization of 

protein binding partners, typically proteins eluted from affinity pull-down experiments 

are identified by mass spectrometry (MS). A promising tool for protein interaction 

analysis is the specific capture of proteins on biosensors like the Biacore's surface 

plasmon resonance (SPR)-based biosensors, which serve as an affinity-chromatography 

matrix for selected bait molecules. This biomolecular interaction analysis (BIA) can be 

coupled to MS for the identification of specific protein partners to complement real-time 

BIA information on the interaction specificity, affinity and kinetics. 

Here we describe the optimization and in-depth investigation of the fishing 

capabilities of the Biacore T100 using two biotinylated peptides, the unphosphorylated 

and tyrosine-phosphorylated forms of a transmembrane protein receptor, immobilized 

on the biosensor surface. After incubation with a complex protein extract from 

stimulated mouse cells, specifically captured proteins were eluted from the sensor 

surface, digested with trypsin and analyzed by Orbitrap MS for protein identification 

and characterization.  

Although further work is needed to improve the whole SPR-MS process, as 

compared with parallel pull-down experiments, SPR-MS interfacing shows several 

potential advantages: i) diminished sample requirements, ii) reduced number of 

unspecific protein partners, iii) diminished analysis time, iv) real-time monitoring of the 

interaction process, and v) Biacore T100 can validate some of the potential interactions 

detected. Work is in progress to examine the role of the protein partners identified in the 

cellular events taking place under activation. 
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Tissue regeneration is a complex cascade of biological events regulated by 

multiple signaling networks. Even if its exact regulatory mechanisms remain to be 

elucidated, several cytokines and growth factors are known to be involved in this 

process. 

“Plasma rich in growth factors” (PRGF) is an autologous technology used with 

the aim of helping regenerative processes. Initially used in dental implant surgery, its 

areas of application have importantly diversified in the last few years. Nowadays PRGF 

is successfully used in the treatment of chronic ulcers, facial surgery and sport medicine, 

among others. 

Comprehensive characterization of the protein composition of this clot could 

shed light into the mechanisms involved in the regeneration-aiding properties of PRGF, 

and eventually may open potential new ways for the optimization of its performance. 

For this purpose, the interactome of a fibrin scaffold derived from activated 

PRGF was characterized following both 2DE and LC-MS/MS-based strategies. The clot 

was processed in order to get rid of the most abundant proteins and gain focus into 

scarce proteins that may account for the helping of regeneration described. A protein-

releasate obtained by centrifugation and acetonitrile-based extraction was analyzed as 

mentioned. Our results provide knowledge into the protein collection present in PRGF-

derived fibrin scaffold, and underline the advantages of using complementary methods 

for the characterization of protein catalogues. 
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Calmodulin (CaM) is the major Ca
2+

 acceptor protein in eukaryotic cells. It acts 

as a mediator of the Ca
2+

 signal, thus regulating a number of protein functions. It is 

mainly located in the cytoplasm but it has also been reported in the nucleus. 

Nevertheless, its role in this specific cellular localization is still mostly unknown. Thus, 

we aimed to analyze the nuclear roles of CaM by using a functional proteomics 

approach. Purified recombinant CaM was coupled to a Sepharose 4B matrix, and 

affinity chromatography columns were generated with these beads. Then, nuclear 

extracts from rat liver nuclei were loaded onto a CaM-column using a Ca
2+

-containing 

buffer. After extensive washes, CaM-binding proteins (CaMBPs) were eluted using a 

Ca
2+

-chelator (EGTA)-containing buffer. After SDS-PAGE separation, the different 

CaMBPs were cut, digested and identified using a LTQ VELOS ORBITRAP.  From 

these studies, 228 CaMBPs were identified. Then, these proteins were functionally 

grouped by using the Gene Ontology program. Results revealed that 94 of the CaMBPs 

were involved in pre-mRNA processing and splicing whereas other 83 proteins 

participate in transcription. Interestingly, we identified a subgroup of more than 20 

CaMBPs that specifically belong to the spliceosome complex C, a ribonucleoprotein 

structure involved in pre-mRNA splicing. We subsequently analyzed which of these 20 

proteins contained putative CaM-binding domains. Results revealed that only 4 of these 

proteins are putative direct targets of CaM. Altogether, these results indicate that CaM 

could regulate pre-mRNA splicing by a direct Ca
2+

-dependent interaction with a specific 

subset of proteins of the spliceosome complex C.  
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There are many protein ligands and/or drugs described with very different 

affinity to a large number of target proteins or receptors. In this work, we selected 

Ligands or Drug-Target pairs (DTPs/nDTPs) of drugs with high affinity/non-affinity for 

different targets. Quantitative Structure-Activity Relationships (QSAR) models become 

a very useful tool in this context to substantially reduce time and resources consuming 

experiments. Unfortunately, most QSAR models predict activity against only one 

protein target and/or have not been implemented in the form of public web-server freely 

accessible online to the scientific community.To solve this problem, we developed a 

multi-target QSAR classifier using the MARCH-INSIDE technique to calculate 

structural parameters of drug and target plus one Artificial Neuronal Network (ANN) to 

seek the model.The best ANN model found is a Multi-Layer Perceptron (MLP) with 

profile MLP 20:20-15-1:1. This MLP classifies correctly 611 out of 678 DTPs 

(Sensitivity = 90.12%) and 3083 out of 3408 nDTPs (Specificity = 90.46%), 

corresponding to training Accuracy = 90.41%. The validation of the model was carried 

out by means of external predicting series. The model classifies correctly 310 out of 338 

DTPs (Sensitivity = 91.72%) and 1527 out of 1674 nDTP (Specificity = 91.22%) in 

validation series, corresponding to total Accuracy = 91.30% for validation series 

(Predictability).We implemented the present model at web portal Bio-AIMS in the form 

of an online server called: Non-Linear MARCH-INSIDE Nested Drug-Bank 

Exploration & Screening Tool (NL MIND-BEST); which is located at URL: 

http://miaja.tic.udc.es/Bio-AIMS/NL-MIND-BEST.php. Finally, we illustrated the 

practical use of this server with one experiment. First, we report sampling, sample 

preparation, 2-DE, MALDI-TOF and -TOF/TOF MS, MASCOT search, MM/MD 3D 

structure modeling, and NL MIND-BEST prediction for different peptides of a new 

protein found in the proteome of the human parasite Giardia, which is promising for 

anti-parasite drug targets discovery. 
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Protein identification by shotgun proteomics is a peptide-centric approach where 

there is no straightforward way to restore the link between proteolytic products and their 

protein antecedents. The same peptide sequence can belong to multiple protein 

sequences, therefore ambiguities in determining the identity of the proteins present in 

the sample can occur. This issue becomes especially problematic in the case of complex 

samples of higher eukaryotes where large protein families and multiple protein isoforms 

are present. At the moment, most search engines do not provide effective tools to filter 

and sort identified proteins in large datasets and in many publications many protein 

identifications with no real evidence are reported. 

In order to address this problem we have developed PAnalyzer, a tool that 

classifies protein identification results according to the proposal of Nesvizhkii and 

Aebersold [1] and proteins are defined as conclusive proteins, indistinguishable proteins, 

protein group and no conclusive proteins. The software tool has been developed in C# 

using the .NET platform [2], thus providing cross-platform interoperability. The peptide 

identification data is read from XML files, each one corresponding to a different 

replicate run, and the resulting protein classification data can be browsed from the GUI 

(Graphical User Interface) or saved to a CSV (Comma-Separated Values) file. 

 

 

 

[1] Nesvizhskii, A.I. and Aebersold, R. (2005). Interpretation of shotgun proteomic data: the protein 

inference problem. Mol. Cell. Proteomics.4:1419-1440. 

[2] ECMA. ECMA-335: Common Language Infrastructure (CLI). ECMA (European Association for 

Standardizing Information and Communication Systems), 5
th
 edition, December 2010. 
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HLA class I molecules present to the immune system a wide spectrum of the 

protein content of cells as a pool of peptides arising mainly from proteasome-mediated 

protein degradation pathways. The sequences of these peptides have allotype-specific 

patterns, designated as the binding motif. Some class I allotypes are associated with 

protection against infection or predisposition to disease. Such is the case of HLA-B27, 

which is strongly associated with ankylosing spondylitis as well as with slow 

progression of AIDS. It is assumed that the pathogenetic role of HLA-B27 is peptide-

mediated, either through presentation of specific peptides leading to a break of 

immunological tolerance, or through more general effects on other biological properties 

of the molecules, such as folding and stability. 

The relationships between the peptidomes of closely related class I allotypes can 

be properly analyzed by systematic comparison of the HLA-bound peptide pools 

extracted form immunopurified HLA/peptide complexes, by means of chromatographic 

fractionation and mass spectrometry. A software tool was developed, based on the high 

probability that species with the same m/z values and retention times in closely matched 

chromatograms correspond to identical peptides. The algorithm provided a fast and 

reliable estimation of the overlap between peptide repertoires of related allotypes. By 

implementing additional functions, the program was also used to interpret data from 

stable isotope labeling studies aimed at determining the proteasome dependence of 

MHC class I-bound peptide pools 

Sequencing of HLA class I ligands by mass spectrometry poses specific 

difficulties related to the fact that the search engines generally used in the interpretation 

of MS/MS spectra and protein identification are optimized for tryptic peptides. Thus we 

are developing a specific tool for de novo interpretation of MS/MS spectra of peptides, 

independently of their origin, whose basis and power will be discussed. 
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A point mutation in LMNA gene, codifying for nuclear Lamin A, is responsible 

for Hutchinson-Guilford Progeria Syndrome or Progeria, an accelerated aging disorder 

in which most of the features of normal aging are present at very early ages. 

Furthermore, cell lines carrying the mutation become senescent at early passages, 

suggesting a link between aging at cellular and organism level. We used both proteomic 

and genetic approaches to identify altered pathways in cell lines carrying the mutation as 

well as in Mesenchymal Stem Cells over-expressing the truncated isoform of the 

protein. First we design an in vivo metabolic labelling experiment -SILAC- with the aim 

of detecting proteins modulated in a Progeria-derived fibroblast cell line compared to a 

normal fibroblast cell line. Quantitative results show major changes in cellular processes 

as important as Protein Synthesis, Differentiation, Metabolism and Cytoskeleton 

arrangement. Secondly, in order to investigate the effect of the Lamin A mutation in the 

regenerative potential of the Mesenchymal Stem Cells we used a lentiviral system to 

transduce Human Umbilical Cord Mesenchymal Stem Cells with both wt Lamin A and 

the mutated form -progerin-. The differentiation study of the transduced cells suggests 

changes in their osteogenic and adipogenic potential and a de-regulation of β-catenin 

pathway, indicating that tissue regeneration is also altered in Progeria-affected 

individuals. Globally, our results will help to understand not only the accelerated aging 

process, but also the cellular senescence and the normal aging as well. 
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OBJECTIVE: We have previously described a differential proteomic strategy 

using the conditioned media from human arterial tissues. In the search of novel 

biomarkers of Abdominal Aortic Aneurysm (AAA) progression, proteins released by the 

intraluminal thrombus (ILT) have been analyzed by a 2DE-based proteomic approach. 

METHODS AND RESULTS: Different layers (luminal/abluminal) from the 

ILT of AAA were incubated in protein free medium and the secreted proteins were 

analyzed by 2D-DIGE/MS. Several proteins identified by MS that were differentially 

released by the ILT layers were involved in main AAA pathological mechanisms 

(proteolysis, oxidative stress and thrombosis). Among the identified proteins, 

peroxiredoxin-1 (PRX-1) was more released by luminal layer compared with the 

abluminal layer of the ILT, which was further validated by western blot and ELISA in a 

larger group of samples. In addition, we demonstrate not only increased circulating 

PRX-1 levels in serum from patients with AAA as compared to healthy subjects, but 

also positive correlation between PRX-1 and AAA diameter, plasmin-antiplasmin 

complexes and myeloperoxidase plasma levels. Finally, a prospective study revealed a 

positive correlation between PRX-1 serum levels and AAA growth.  

CONCLUSIONS: Several proteins associated with AAA pathogenesis have 

been identified by a proteomic strategy in ILT conditioned medium. Among them, we 

found a novel AAA-related protein, PRX-1, whose serum levels are increased in AAA 

patients and correlates with AAA size and growth rate, suggesting its potential use as a 

biomarker for AAA evolution. 
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Current evidence shows numerous biological and genetic differences between 

adipose tissues depending on its anatomical location. It is now well known that upper 

body/visceral fat distribution in obesity is closely linked to metabolic complications in 

contrast with the accumulation of fat in the lower body. However, the molecular events 

responsible of this phenomenon are still unknown. 

We performed a 2-DE differential analysis comparing the secretome of fat 

adipose tissue depots from different anatomical locations. From an average of 

1425±SD23.7, 1441±SD14.4 and 1529±SD26.17 spots from visceral, subcutaneous and 

gonadal adipose secretomes respectively, 204 differences were considered statistically 

significant when comparing visceral vs subcutaneous vs gonadal secretomes with a p-

value < 0.05, 124 with a p-value <0.01, and 45 with a p<0.001. The most restrictive 

analysis was chosen for mass spectrometry analysis, thus 45 spots were excised for 

protein identification. From those, 37 proteins that correspond to 35 ORFs were 

identified. 74% of the 35 differentially secreted proteins were classified as secreted by 

non-classical (51%) and classical (23%) pathways.  

Interestingly, proteins such as enoyl-CoA hydratase, adenosine kinase carbonic 

anhydrase 5B, and transgelin were identified exclusively in visceral and gonadal fat 

secretomes, and an isoform of gelsolin only in visceral adipose tissue. Adipokines or 

adipose tissue related proteins were found to be secreted at higher levels in visceral than 

in subcutaneous fat such as thrombospondin-1, angiotensinogen, fatty acid-binding 

protein, and galectin-1. On the contrary, vitamin D binding protein was found at more 

elevated levels in subcutaneous adipose tissue secretome.   

In conclusion, this study emphasizes the differential role of adipose tissue in 

accordance to its anatomical localization, and increases the knowledge about the 

molecular pathogenesis of obesity and its associated diseases. 
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INTRODUCTION: Acute Coronary Syndrome (ACS) is one of the main causes 

of morbidity and mortality in developed countries. Despite the research advances in 

recent years, ACS prevention and treatment strategies still suffer from significant 

limitations therefore new theoretical and technical approaches are required. The 

application of proteomics to ACS research constitutes an invaluable tool for the 

searching of new disease mechanisms, novel biomarkers and therapeutic targets, as well 

as to increase our understanding of the origin and development of this syndrome. In this 

work, we focused in the establishment of an individualized proteomic profile in non ST-

segment elevation ACS (NSTE-ACS) and ST-segment elevation ACS (STE-ACS) using 

two-dimensional difference gel electrophoresis (2D-DIGE) and mass spectrometry 

(MALDI-TOF/TOF). 

MATERIAL AND METHODS: EDTA plasma samples of 20 patients with 

NSTE-ACS, 20 patients with STE-ACS and 20 healthy controls recruited from the 

cardiology service of Hospital Virgen de la Salud were collected for this study. 2D-

DIGE experiments were carefully designed for STE-ACS vs healthy controls (n=6) and 

for NSTE-ACS vs healthy controls (n=5). Previously, all plasma samples were depleted 

using a Multi Affinity Removal column (MARS Hu-14, Agilent Technologies). Selected 

reaction monitoring (SRM) and immunoblotting were used for the validation process. 

RESULTS: 2-D Differential analysisrevealed 24 differentially expressed spots 

in plasma of NSTE-ACS patients (12 upregulated, 12 downregulated) and 47 in STE-

ACS (13 upregulated, 34 downregulated). The identification step is currently being 

completed and several of the identified proteins have already been validated. 

CONCLUSIONS: Our proteomic 2D-DIGE experiments demonstrate that STE-

ACS and NSTE-ACS can be defined by different and individualized proteomic profiles. 

These results could illuminate the understanding of changes implicated in the 

atherosclerotic process in both cases. We also expect to identify interesting proteins, 

which could be used as novel potential biomarkers for the prognosis and/or treatment of 

ACS in clinical practice. 
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Osteoarthritis (OA) is a chronic, degenerative disease with multifactorial 

etiology which constitutes the most common cause of pain and disability in older adults, 

as well as the leading cause of joint replacement surgery. The degradation of articular 

cartilage in osteoarthritis is related to changes in the composition of the extracelular 

matrix and the alteration of protein expression by chondrocytes, the only cell component 

of cartilage, along with well-defined changes in the subchondral and periarticular bone. 

Since the application of therapies based on cells with regenerative potential like 

mesenchymal stem cells (MSCs), progenitor cells with the capacity to differentiate into 

distinct connective tissues including cartilage, represent a promising strategy for the 

treatment of OA, we have searched in this work for altered proteins in bone marrow 

MSCs obtained from osteoarthritis patients using a shotgun approach.  

MSCs protein extracts were prepared from bone marrow aspirates obtained from 

patients undergoing joint replacement as a result of OA as well as from healthy donors, 

without special radiographic signs of OA, in the surgery for the subcapital fracture of 

the hip. Samples were then digested with trypsin and analyzed by LC-MS. A variety of 

software tools (commercial, publicly available and home-made) enabled a 

comprehensive bioinformatic analysis based on the proteins identified. Results highlight 

distinctive functional categories and interaction networks which suggest a diminished 

differentiation and regenerative potential of MSCs in patients with OA. 
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OBJECTIVE: Polymorphonuclearneutrophils (PMNs) play a main role in the 

mechanisms involved in Abdominal Aortic Aneurysm (AAA) progression. We have 

analyzed PMNs isolated from AAA patients and healthy controls by a proteomic 

approach to identify proteins involved in AAA pathogenesis. 

METHODS AND RESULTS: PMNs isolated from AAA patients and healthy 

controls were analyzed by 2D-DIGE. Several differentially expressed proteins were 

identified by mass spectrometry (MS), among them proteins involved in redox balance, 

such as catalase. Diminished catalase expression was observed in PMNs from AAA 

patients compared to controls, which was further validated by western-blot. In addition, 

we observed thatPMNs incubated with PMA displayed decreased catalase intracellular 

expression, with a concomitant increase in the conditioned media. Catalase expression 

was localized in the intraluminal thrombus (ILT) of AAA. Finally, increased catalase 

and hydrogen peroxide levels were observed in the conditioned media of ILT compared 

to both pathological and healthy media arteries. 

CONCLUSIONS: Several proteins associated with AAA pathogenesis have 

been identified by a proteomic approach in PMNs. Among them, catalase expression 

and activity is decreased in PMNs from AAA patients further supporting an important 

role of oxidative stress in the early phases of AAA pathogenesis. 
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Proteins related to inflammation, complement system regulation, protease 

inhibition and acute phase have been found associated to HDL. These findings suggest 

new unknown roles for HDL not related to lipid metabolism. The objective of this study 

was to investigate whether HDL could be implicated in the reverse transport of proteins 

and degradation products of the atheroma plaque to remove them from peripheral 

tissues. We assessed the hypothesis that coronary angioplasty could produce changes in 

the pattern of HDL-associated proteins.  

Plasma before and after surgery were collected from 9 ischemic cardiopathy 

patientsundergoing coronary angioplasty. ApoAI‑containing HDL was affinity-purified. 

HDL-associated proteins were in-gel digested, and peptides were either O
16

/O
18

 labelled 

in a pool study or iTRAQ labelled in four subject-to-subject studies. Labelled peptides 

were fractionated by SCX and identified/quantified by HPLC-MS/MS using a linear ion 

trap. Results were analyzed with a statistical model developed in our laboratory, using 

QuiXoT.  

We were able to quantify 263 HDL-associated proteins, which is one of the 

deepest analyses performed in this proteome to date. Statistical analysis yielded a high 

protein variance between individuals, indicating that HDL protein composition was 

highly patient-specific. Protein variances within the same individual were considerably 

lower, indicating that HDL proteome extraction was reproducible and that the vast 

majority of HDL-bound proteins remained at constant levels. Around 10% of HDL-

bound proteins changed their expression levels after angioplasty. Global analysis by 

systems biology approaches revealed alterations in the pattern of HDL proteins involved 

in coagulation, acute-phase response, signal transduction and lipid transport. We 

conclude that although HDL protein composition is highly variable among patients, it 

shows coherent changes after coronary angioplasty. Our results have important 

implications for the use of HDL-associated proteins as biomarkers of coronary disease, 

and support a role for HDL in non-cholesterol reverse protein transport from peripheral 

tissues.
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Polycystic Ovary Syndrome (PCOS), the most common endocrine and 

metabolic disorder in reproductive-age women, is characterized by the association of 

hyperandrogenism with chronic ovulatory dysfunction in premenopausal women. 

Mounting evidence indicates that androgen excess is a major contributor to the 

predominantly visceral disposition of body fat found in these women. The identification 

at tissue level of new proteins involved in the pathogenesis of PCOS is of great interest 

for the development of more precise diagnostic techniques and for the identification of 

new therapeutic targets.  

The main objective of the current study is to identify the impact of sex steroids 

in the protein content of omental and subcutaneous adipose tissue, by applying 2D-

DIGE. Subcutaneous and omental adipose tissue was obtained from 21 morbidly obese 

patients, including 7 non-hyperandrogenic women, 7 women with PCOS and 7 men. We 

analyzed the data with Decyder and SPSS softwares.  

This technology allowed the analysis of approximately 2600 protein spots in the 

comparative study. 66 spots were identified as having statistically significant differential 

abundance between groups and/or tissue types. We found 48 proteins with different 

abundance between tissue types, 6 proteins with different abundance between groups 

and 12 protein spots that show an interaction between both factors; groups and tissue 

type. Protein spots showing significant differences were identified by MALDI-

TOF/TOF. With this study we have confirmed earlier candidates and identified more 

differences between both tissues in non-hyperandrogenic women, PCOS patients and 

men. 

Sex steroids balance might determine abdominal adiposity and differences in 

omental and subcutaneous adipose tissue. The identification of differential proteins 

provides some insight into the molecular events occurring in subcutaneous and omental 

adipose tissue associated with these sexual steroid concentrations. Further 

characterization and validation of these differences is necessary to evaluate the possible 

involvement of subcutaneous and omental adiposity in the development of PCOS. 
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The proteomic analysis of bronchoalveolar lavage fluid (BALF) protein content 

may reveal changes in lung protein expression and secretion during the course of 

pulmonary diseases. Sample preparation is a critical step in proteomic analysis of 

BALF. Procedures such as iTRAQ™, 2-D Electrophoresis and Mass Spectrometry 

require a sample with specific characteristics and BALF samples need to be carefully 

prepared in order to obtain consistent and reproducible results. Our intention is to 

generate a workflow that would allow for a small sample of BALF to be used in 

different proteomic analysis methods such as iTRAQ™ and 2-D electrophoresis. 

In order to obtain a more concentrated BALF sample, acetone precipitation and 

a vacuum concentrator were tested. High abundance plasma proteins are present in 

BALF samples therefore the depletion of plasma proteins is necessary. Several affinity 

resin/bead columns were examined: ProteoMiner™ (Bio-Rad), Proteoprep 

Immunoaffinity Albumin and IgG Depletion Kit (SIGMA) and Albumin and IgG 

Depletion SpinTrap (GE Healthcare). The removal of salts and other contaminants is 

essential to prepare a sample for 2-D electrophoresis and iTRAQ™ experiments 

followed by mass spectrometry. To clean the samples, a 2-D Clean-Up kit (GE 

Healthcare) was used.  

The comparison of different procedures suggests a specific technical workflow 

to improve the quantity and quality of protein samples required for the experimental 

setting. For example, concentrating samples by speed vac resulted in a relatively smaller 

protein loss than acetone precipitation. Although effective in reducing the amount of the 

major plasmatic proteins, ProteoMiner™ columns (Bio-Rad) equalize the concentration 

of all the proteins present in a sample, making them disadvantageous for our studies. In 

the present work we present the final workflow obtained from our experiments that 

allows for limited BALF samples to be used in different proteomic analysis methods 

such as iTRAQ™ and 2-D electrophoresis. 
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Since protein depletion is becoming a common choice as the first step in 

biomarker discovery this work highlights the importance of understanding that different 

regions of serum are interrogated as a function of the strategy chosen to perform the 

depletion. This fact becomes critical in studies about sample profiling using peptide 

fingerprinting where de presence of high abundant proteins will dominate the spectrum 

and will suppress the signal of the less abundant ones, thus making more difficult the 

successful use of statistical tools to clusterize samples. 

In this work two methods to avoid major sera proteins in human serum have 

been studied and compared. Protein depletion with acetonitrile and protein equalization 

with the ProteoMiner (Bio-Rad) have been assessed by 1D-gel electrophoresis and mass 

spectrometry, given special attention to reproducibility, handling and profile of 

depletion. After treatment 5 and 9 major proteins (top 20) and 16 and 20 proteins 

belonging to the low abundant fraction were indentified by acetonitrile, and ProteoMiner 

methods respectively. We have found that each method provides a different pattern of 

depletion: the ProteoMiner method provided a compression of the dynamic range of 

serum protein concentrations whilst acetonitrile method allows an effective depletion of 

the protein fraction above 72kDa.  

Therefore, if there is no guidance in biomarker research, the best choice seems 

to use different strategies in the same study in order to guarantee that the serum 

proteome is interrogated in the larger extent possible.  
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The protein and peptide components in tear are reported as useful indicators of 

the ocular health state, on the basis of the important role of those compounds in 

preserving the integrity and stability of the ocular surface. Tear samples are also easily 

attainable and manipulated, making them good substrates for biomarker research. 

Coupled with Solid Phase Extraction (SPE) procedures, MALDI-TOF is a powerful 

technique for this kind of peptide profiling studies because of its high resolution, high 

mass accuracy, high sensitivity and the selective retention capacity of SPE. There are 

several approaches in the SPE selection, so in order to choose the most suitable SPE 

method, we have analyzed four SPE methods, all of them reverse-phase based: ZipTip 

(Millipore) C18, Empore® (3M) disks-based microcolumns (both C8 and C18) and 

Magnetic Beads HIC18 (Bruker Daltonics). According to the results obtained, Magnetic 

Beads are better suited for the subsequent tear profiling study, where we have analyzed 

the mass profile of 15 healthy (with no evidence of ocular disease) and 6 blepharitis 

diagnosed volunteers in the range of medium to low molecular mass (1000 – 20000 

Da.). With the use of MALDI-TOF MS coupled with Magnetic-Beads HIC-18 SPE, we 

were able to detect distinctive tear mass patterns for each ocular condition, showing that 

this approach has a high potential as an efficient, rapid and capable technique in the 

study of human tear peptidome profiling with further applications in the clinical 

diagnosis of several eye diseases. 



S6. Biomarker Discovery and Validation Poster 

P73 

184 

 

URINE SAMPLE PREPARATION PROTOCOL STANDARDIZATION 

FOR SELECTED REACTION MONITORING (SRM) BASED ASSAY 

M. Rigau
 (1)

, E. Duriez
 (2)

, N. Colomé
 (3)

,R. Díaz
 (3)

, J. Morote
(4)

, F. Canals
 (3)

, J. 

Reventós
 (1),

, A. Doll
 (1)

, B. Domon
 (2)

. 

(1) 
Vall Hebron Institute Research, 

(2) 
CRP-Santé, 

(3) 
Vall Hebron Institute of Oncology, 

(4) 
Vall 

Hebron Hospital. 

Urine has become one of the most attractive bio-fluids in clinical proteomics, as 

it can be obtained non-invasively in large quantities and is stable compared to other bio-

fluids. The urinary proteome has been studied by almost all proteomics technologies, but 

MS-based urinary protein and peptide profiling has emerged as most suitable for clinical 

applications. 

Selected Reaction Monitoring (SRM) based assay is a technology that ideally 

complements the discovery capabilities of shotgun strategies through its unique potential 

for the reliable quantification of low abundance analytes in complex mixtures, such 

urine samples. While SRM shows considerable promise for protein quantitation, the 

technique is still in its infancy for clinical applications. Biomarker discovery approaches 

in urine have been hindered by concerns for reproducibility and inadequate 

standardization of proteomics protocols. Therefore, a robust analytical protocol for 

sample preparation of urine sample is needed to obtain meaningful proteomic analyses. 

The aim of this study is to standardize the urine sample protein extraction 

protocol in order to enable quantitative protein measurements in urine samples. We 

evaluated the sample preparation protocol using the quantification of spiked exogenous 

proteins as internal standard. Addition of yeast proteins at the beginning of sample 

preparation and corresponding labeled yeast peptides before the LC-MS experiments in 

SRM mode have been used to account for all sources of sample loss during the entire 

analytical process by studying the reproducibility and recovery based on the 

quantification by SRM. 
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Several studies have shown that intensive treatment with statins is more 

effective than moderate therapy reducing the incidence of cardiovascular events after an 

Acute Coronary Syndrome (ACS). However, the processes involved in this clinical 

benefit are not entirely clarified yet. In order to elucidate the potential effects of 

intensive statin treatment, immunodepleted plasma samples from ACS patients were 

analyzed by 2-DE and 2D-DIGE. Twenty-five patients with ACS were randomized, the 

fourth day after admission, to receive atorvastatin 80 mg/dL (ATV) or standard therapy 

for two months, when plasma samples were collected and immunodepleted. These two 

groups were compared with healthy subjects, matched for age and sex. Changes in 

expression levels of 17 protein spots were revealed by 2-DE, but only one spot was 

affected by both treatments. ATV normalized 9 spots with respect to standard therapy 

and expression levels of other 7 spots were modified only by ATV. 2D-DIGE analysis 

showed altered expression levels in 33 protein spots, and both treatments affected15 of 

them. 14 different spots were normalized by ATV, but this treatment also modified 

expression levels of 4 different spots. The identified proteins were involved in several 

physiological processes that may be related to the benefits of high-dose statin therapy. 

This study might improve our understanding of the molecular mechanisms involved in 

the clinical advantage of this intensive treatment. 
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Although chondrocytes are widely used as in vitro model of cartilage diseases 

such as osteoarthritis (OA), their secretome is still in large part unknown. Thus, 

chondrocyte secretome could represent an attractive sub-proteome for elucidating 

pathophysiological mechanisms underlying cartilage degeneration during OA process, 

for the discovery of novel candidate OA biomarkers and for the development of new OA 

drugs. In this work we applied SILAC technique to study secreted protein profile of 

human chondrocytes treated with 3 different types of chondroitin sulphate (CS), a 

therapeutic agent widely used in clinic. Chondrocytes released from 3 OA cartilages 

were recovered and plated at low density in SILAC medium. When complete labelling 

was achieved, chondrocytes were treated with 200µg/mL of CS1 (porcine, purity 

90.4%), CS2 (bovine, purity 96.2%) and CS3 (bovine, purity 99.9%). 48 hours later, 

conditioned media were collected and their proteins were concentrated and quantified. 

Heavy and light samples were mixed 1:1 and a first-dimension separation by 1D gel 

electrophoresis was performed. 5 μg of each mixed sample were in-gel reduced, 

alkylated and digested with trypsinprior to nanoLC-MS/MS analysis.The identification 

and quantification of proteins was carried out with Protein Pilot software. Database 

search allowed us the identification of 96 different proteins in the CS1 secretome, 95 in 

CS2 and 104 in CS3. CS1 modulated the expression of 21 proteins: 15 resulted 

upregulated and 6 downregulated. CS2 modulated 13 proteins: 5 upregulated and 8 

downregulated. Finally CS3 modulated 9 proteins: 8 upregulated and only 1 

downregulated. Our results show that not all chondroitin sulfates act similarly: CS1 even 

upregulates catabolic factors and decreases anabolic factors. This clearly illustrates that 

not all brands of CS prove to be efficacious and confirms the disparity in effects 

revealed by literature, probably due to differences in purity and production process. 
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Colon cancer is a preventable, treatable cancer when detected at the 

premalignant or early stages. Even if screening is necessary to detect precancerous and 

early stage colorectal cancer it is still not uniformly accepted by the eligible public.  

The purpose of this study is to apply a proteomic approach to search potential 

proteins biomarkers useful for early detection of colorectal carcinomas. Our idea is to 

search proteins differentially expressed in the washing fluid of colorectal tract after 

surgical resection, to obtain a mixture of proteins deriving from secretion of tumoral 

epithelial cells and then potentially involved in the pathological progression of tissue.  

Samples of washing fluids were obtained at surgery from 32 patients submitted 

to colon resection for adenocarcinoma while the respective controls were obtained from 

washing of healthy section. Samples were immediately centrifuged, concentrated and 

resulting protein pellets were obtained after trichloroacetic acid precipitation. The 

samples were separated in four different groups: adenocarcinoma (AC), mucinous 

adenocarcinoma (MAC), adenocarcinoma with metastasis (ACM) and  ascending colon 

adenocarcinoma (ACA). After 2D separation the protein patterns were compared with 

respective normal samples. Among the classes a total of 83 proteins spots were found to 

be differentially expressed, each exhibiting ≥ 2 fold-change (either increase or decrease) 

of mean value spot intensity in the cancer with respect to normal samples. After mass 

spectrometry we identified these proteins and beside of alfa-1 antitrypsin and heat shock 

proteins that we found overexpressed in all groups, peculiar proteins resulted 

differentially expressed in ACM and ACA (i.e selenium binding protein, plastin-2, 

serpin B5, serpin B9, proliferating cell nuclear antigen, translationally controlled tumour 

protein, elastase 3B) whereas no particular differences were observed for MAC group. 

Our results suggest that washing fluids could be a starting point to study the presence of 

potential markers implicated in tumour onset and progression. 
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Multidimensional liquid chromatography coupled to tandem mass spectrometry 

(LC-MS/MS) has become a powerful method for the sensitive detection, quantification 

and identification of proteins in different samples. Osteoarthritis.(OA) is the most 

common rheumatic pathology, characterized mainly by cartilage degradation. Despite its 

high prevalence, the diagnosis methods currently available are limited and lacked of 

sensitivity. In this work we set up a proteomic methodology for the large-scale 

identification and quantisation of proteins in serum from OA patients and their 

comparison with healthy donors. Serum samples were obtained from OA patients at 

different stages of the disease (grade II, grade IV and control donors) and were grouped 

in pools to reduce interindividual variability. The top twenty most abundant proteins in 

crude serum fluids were removed by affinity chromatography using the 

immunodepletion column ProteoPrep® 20. Proteins from each pool were quantified, 

digested with trypsin and differentially labelled with isobaric tags using iTRAQ 

methodology. Peptides from the three conditions were mixed, separated and analyzed by 

two dimensional LC coupled to MALDI-TOF/TOF mass spectrometry. The peptide 

mixture was separated by off line reversed phased chromatography at basic pH and each 

peptide fraction was subjected to nLC chromatographic using reversed phase 

chromatography at acid pH. Identification and relative quantification of the proteins 

were performed using ProteinPilot 2.0 software. 349 different proteins were identified 

and the measurement of the different iTRAQ tags intensities allowed the relative 

quantification of proteins under the three conditions of the study. 29 proteins were found 

to be modified in the serum of OA patients (19 up-regulated and 10 down-regulated 

when compared to healthy donors) with a p-value < 0.05. Identification of some of these 

proteins in synovial fluid and cartilage from OA patients indicate that these proteins can 

be potential biomarkers for OA pathology. 
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Rheumatoid arthritis (RA) is a systemic, chronic, autoimmune disease that 

affects joints producing inflammation and destruction of the articular cartilage. 

Combination of the collagen-induced arthritis (CIA) model and knock-out mice can 

increase the understanding of pathogenesis of RA. Proteominer
®
 changes the dynamic 

range of the serum proteome reducing high abundant proteins in serum such as albumin, 

IgG, transferrin, etc., and increases the concentration of low abundant proteins, which 

can help to identify low abundant proteins as potential biomarkers, or proteins involved 

in the case of study.    

Proteomic analysis of sera from CIA B6 wt and CD38ko mice by using 

ProteoMiner fractionation and 2-D DIGE. 

Serum samples from wt and CD38ko mice affected and non-affected with the 

disease were applied to Proteominer
® 

Small-Capacity kit (BioRad). DIGE experimental 

design and labeling procedure was performed following manufacturer‟s instructions (GE 

Healthcare). First dimension of 2-D gels were run on Protein IEF Cell and second 

dimension on Criterion Dodeca Cell (BioRad). Gels were scanned with the Amersham 

Typhoon Imager 9410 and gel images were analyzed using Amersham DeCyder 6.0 

software. SYPRO Ruby stained gel spots were excised, trypsin-digested and proteins 

were identified by mass spectrometry. 

About 300 spots were detected. Among them, 25 proteins had different 

expression profile between wt and CD38ko mice affected with RA. Some proteins such 

as ceruloplasmin, Complement C4B, ficolin, Complement factor H, and IgG were 

significantly over-expressed in wt mice (>1.5 fold), while transferrin or transthyretin 

were significantly over-expressed in CD38ko mice. 

Most of the differentially expressed proteins identified in the sera of RA+ B6 wt 

versus RA+ CD38ko mice are involved in inflammatory processes, and they belong to 

the group of medium and low abundant proteins in sera. Some of them could be 

indicative of the relatively mild pathological process found in RA+ CD38ko mice. 
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Botrytis cinerea is a necrotrophic plant patogenic fungus, which infects more 

than 200 plant species, and causes significant economic losses both pre- and post-

harvest in numerous crops (Elad et al, 2004; Williamson et al, 2007). Due to 

development of a wide number of strategies and technologies, in the last years, mass 

spectrometry (MS)-based Proteomics has become in a successful tool that can contribute 

to understand biology of plant pathogenic fungi, to identify virulence factors, and, on the 

basis of them, to develop crop protection strategies (reviewed in Gonzalez-Fernandez et 

al., 2010). Within the BOTBANK project, we are using such approach to characterize 

and validate a collection of mutants of B. cinerea whose infectious cycle is affected. In 

this work, we present a preliminary gel-free/label-free proteomic analysis to study the 

proteome of B. cinerea, by comparing two wild-type strains with different virulence. 

Mycelium protein extracts from B05.10 and T4 strains were obtained by 

TCA/acetone-phenol/methanol method (Wang et al, 2006; Maldonado et al, 2008) with 

some modifications. Total protein extracts were digested with trypsin. LC-MS
E
 analysis 

was performed in a SYNAPT HDMS mass spectrometer (Waters) interfaced with a 

NanoAcquity UPLC System (Waters). 

The use of gel-free/label-free has allowed us the identification of 226 protein 

species in B05.10 and 172 in T4, and the quantification of proteins that differ in the two 

strains. Some of these proteins are involved in pathogenicity mechanisms or implicated 

in fungal growth and differentiation, providing us relevant information about the biology 

and infection strategies of this fungus. 

This work was supported by the Spanish “Ministerio de Ciencia e Innovación” (Project BOTBANK 

EUI2008-03686), the “Junta de Andalucía” and the “Universidad de Córdoba” (AGR 164: 

Agricultural and Plant Biochemistry and Proteomics Research Group). 



Poster S6. Biomarker Discovery and Validation 

P80 

191 

 

PLASMA PROTEOMICS: OPTIMIZED EXPERIMENTAL DESIGN IN 

CARDIOVASCULAR DISEASE   

S. Juárez
 (1)

,S. Ciordia
 (1)

, A. Paradela
 (1)

, R. Navajas
 (1)

, M. Fernández
 (1)

, J.P. Albar
 (1)

. 

(1) 
Centro Nacional de Biotecnología –CSIC. 

Atherothrombosis is the leading cause of death in the Western world. The 

pathophysiology of thrombosis is still unknown because its mechanisms are a network 

of molecules with multiple relationships among them. The use of new proteomic 

methodologies in the study of cardiovascular disease has generated new data of great 

interest and even the description of new biomarkers with diagnostic value. The 

challenge of working with biological samples such as plasma/serum, urine, saliva, 

CSF… is facing a dynamic range of several orders of magnitude (12 logarithmic scales 

in the case of plasma). Although there are robust analytical platforms and 

technologically advanced, it is a challenge to develop a workflow that allows both 

reduce the complexity of these samples and not lose any information. The advanced 

techniques of quantitative proteomics (SELDI-TOF, LC-MALDI-TOF/TOF, 2D-DIGE, 

etc) could address these samples but you need a "refinement" of them to gain access to 

known as "deep proteome ". 

Several approaches are sequentially implemented to obtain an effective, fast and 

reproducible global workflow that could substantially improve the protein and peptide 

abundance/coverage in complex biological samples. For this purpose, a standard plasma 

sample is selected and depleted using TOP20 immunodepletion column (from Sigma-

Aldrich) to remove the 20 highly abundant proteins.  

A comparative analysis for several peptide fractionation techniques of the 

sample is performed (such as IEF fractionation (OFFGEL) and RP-HPLC at high pH) in 

order to increase peptide and protein identification. To evaluate both strategies we 

employ several mass spectrometry techniques: LC-MALDI-TOF/TOF and ESI-IT MS.  

At the end, the tandem RP-HPLC at high pH with LC-MALDI-TOF/TOF is the 

defined workflow that will finally be applied to a real clinical assay to search plasma 

biomarkers associated with cardiovascular disease. 
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The poor prognosis of HCC patients makes necessary the development of novel 

and more efficient strategies. Oncolytic viral therapy using HSV-1-based vectors stand 

out as a treatment of liver tumours. Little is known about the cellular targets that are 

modulated during viral infection. We have analysed the molecular mechanisms 

mediating the effects of HSV-1 Cgal
+
 infection in hepatoma cell nuclei using two 

complementary proteomic techniques. Human hepatoma Huh7 cells were infected with 

HSV-1 Cgal
+
 oncolytic viruses at MOI of 5 pfu/cells during 8h. Nuclear fractions were 

analysed using two different proteomic methods: 2D-DIGE and tandem mass tag (TMT) 

peptide labelling and mass spectrometry. Further validations were performed by 

Western blot, immunofluorescence microscopy and siRNA silencing.2D-DIGE analysis 

revealed expression changes in 24 unique proteins meanwhile TMT showed 26 

differentially expressed proteins. Although both sets of proteins are different, the two 

proteomic techniques are complementary and are involved in the same cellular 

processes such as host-virus interaction, transcription regulation, mRNA processing and 

mRNA splicing. Among the differentially expressed proteins, we identified an increase 

in Quaking RNA Binding protein (QKI) further validated by Western blot. We 

demonstrated a time-dependent increase of QKI levels, showing a peak at 4hpi together 

with the start of the expression of immediate-early viral proteins such as ICP27 or ICP4. 

Additionally, we proved that QKI-5 remains functionally active as an increase of one of 

its targets, p27
Kip1

, was detected. Together with an increased p57
Kip2

 expression, these 

data suggest an early cell cycle arrest after HSV-1 infection, as they both act as negative 

regulators of the G1-S transition. Finally, a nuclear-cytosolic shuttling of QKI-5 was 

demonstrated upon HSV1 infection. QKI-5 tends to localize in cell-to-cell contact 

regions 16 and 24hpi, showing a wrinkled line sort of pattern. 
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INTRODUCTION: Colorectal cancer (CRC) is the most abundant type of 

neoplasia in developed countries and the second cause of death among cancers. 

Metastasis is the final step of the malignant transformation. Chemokine-mediated 

inflammation and focal-adhesion and cell-signaling proteins play an important role in 

tumour biology by influencing tumour growth, invasion and metastasis. 

EXPERIMENTAL PROCEDURES: We have used KM12C and KM12SM 

CRC cell lines, which only differ in their metastatic properties, to study the CRC 

metastasis process, or, alternatively, tissue samples from 4 CRC patients with metastasis 

in liver to identify differentially regulated cytokines and proteins using the human 

cytokine antibody microarrays (RayBiotech) or the Panorama Antibody Array (Sigma). 

Spot intensities were normalized and ratios calculated to identify proteins differentially 

regulated. Western blotting analysis with both KM12 cells and CRC tissue extracts was 

performed to verify the results.  

RESULTS: Differentially-regulated proteins and cytokine profiles in CRC 

metastasis have been identified using 1.2 or 0.8 fold-change as threshold for significant 

alterations. In cells, we found a cytokine-profile associated to a pro-inflamatory 

response in KM12C low-metastatic cells whereas KM12SM highly-metastatic CRC 

cells expressed an anti-inflammatory profile and proteins altering cell cycle and focal 

adhesions responsible for a proliferation enhancement. Western blotting analysis 

corroborated the results and the activation of the signaling pathways induced by the 

differentially expressed cytokines and proteins. The in vivo results using CRC tissue 

indicated a different cytokine balance than KM12 cells. 

CONCLUSIONS: We have demonstrated that CRC tumour epithelial cells play 

an important role in the recruitment and maturation of macrophages and other effectors 

cells by identifying differentially regulated proteins and cytokines released by KM12 

cells and CRC tissue. This profile was found to be different from that of CRC primary 

and metastatic tumoral tissue, which might reflect the cross-talk between different 

components of the tumour microenvironment. 
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Anemia of chronic kidney disease (CKD) is attributed to a decreased production 

of erythrocytes due to a deficiency in erythropoietin (EPO). Administration of EPO is 

used to reduce anemia in these patients. However, CKD erythrocytes show higher 

rigidity and reduced half-life, which also contributes to anemia [1]. Factors influencing 

survival of diseased erythrocytes have been investigated but final conclusions cannot be 

stated. We hypothesize that the membrane structure may play a role in their flexibility 

and we investigate possible differences in their membrane proteome by DIGE 

technology. 

Three groups were investigated (four individuals per group): control, nonEPO-

treated CKD stage V and EPO-treated CKD patients (dialyzed). Erythrocytes were 

isolated from plasma, washed three times and lysed in a total of five cycles to isolate the 

membrane fraction. Membrane proteins were solubilized in 7M urea, 2M thiourea, 4% 

CHAPS and purified on chromatographic minicolumns prior to CyDye DIGE fluor 

saturation labelling [2]. 

The DIGE analysis resulted in a total of 760 detected spots, on average, and 420 

spots matched throughout all gels. 33 spots were differentially expressed (p<0,05) 

between at least two of the three groups investigated. PCA analysis confirmed adequate 

grouping of the samples and clearly differentiates nonEPO-treated CKD patients from 

the other two groups. Nine differential spots could be identified corresponding to beta-

adducin, HSP71/72 and tropomodulin-1. Ezrin, radixin and moesin were also identified 

but  based on peptide sequences which were identical for the three proteins. So, it was 

not possible to unequivocally attribute significant differences to any of them by mass 

spectrometry. By WB analysis, we confirmed ezrin and radixin as overexpressed in 

EPO-treated CKD patients, while moesin could not be detected. 

[1] Docci D, et al. Clin Nephrol 23:68, 1985. 

[2] Alvarez-Llamas G, et al. Electrophoresis 30:4095, 2009. 
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The chondrogenic potencial of mesenchymal stem cells (MSCs) makes them an 

appealing source for cartilage repair; however the molecular mechanisms that participate 

in chondrogenesis remain still unknown. We employed stable isotope labeling by amino 

acids in cell culture (SILAC) technique to dig deeper in the chondrogenic differentiation 

process of human MSCs. Bone marrow cells isolated from osteoarthritic (OA) patients 

were grown in an expansion medium supplemented with glucose (4,5g/L), dialyzed fetal 

bovine serum (10%) and antibiotics (1%) but lacking arginine and lysine. Light medium 

was supplemented with standard amino acids, while isotope-labeled L-lys and L-arg 

were employed in the heavy medium. Then, chondrogenic differentiation was induced 

by micromass (3D) culture under a commercial medium for 14 days. Proteins were 

extracted from the micromasses at day 2 and day 14 of differentiation. Heavy and light 

samples were mixed 1:1 and in solution digested with trypsin. Separation of the 

resulting peptides mixtures was performed by nanoscale LC-MS/MS. The identification 

and quantification of proteins was carried out with Protein Pilot 2.0 software. 

A total of 190 MSCs proteins were identified. Although most of them could be 

quantified, only 20 proteins resulted significantly altered. We found collagen type VI, 

one of the main component and hallmark of mature chondrocytes, up-regulated at day 

14 of chondrogenesis. Moreover, a relevant increase in several biological functions was 

detected. We encountered up-regulated proteins involved in different cellular processes 

like transcription regulation (histones), mRNA processing and cytoskeleton remodelling 

(TUB, VIM, TNC). 

We applied SILAC technique to identify proteins differentially expressed in an 

in vitro model of chondrogenesis. These preliminary results provided novel information 

about proteomic profile of differentiated MSCs in 3D culture and also highlighted that 

this approach is suitable for quantitative proteomics studies related to chondrogenesis in 

OA patients. 
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Protein biomarker discovery is the unbiased, semiquantitative process by which 

the differential expression profile of specific proteins between two or more states is 

determined. Platforms combining removal of high abundance proteins using multi-

component immunodepletion systems (IDS) followed by peptide fractionation and LC-

MS/MS analysis are currently the mainstay of unbiased proteomic biomarker discovery. 

Despite its rapid technological developments and widespread use, proteomics has also 

raised major concerns regarding its reproducibility, sensibility and throughput. To 

address these concerns, we explored several relevant quality assurance benchmarks of 

immunodepletion and LC-MS performance. Our first goal was to evaluate the impact of 

immunodepletion on the observed dynamic range and the experimental repeatability. 

We found that immunodepletion columns afforded highly repeatable; nevertheless, 

despite the observed improvements in dynamic range, we argue that the use of plasma-

designed IDS may not be suitable for other biofluids such as CSF. We also provide the 

most extensive, to the best of our knowledge, analysis of nontargeted plasma proteins 

captured by the depletion columns. Finally, a MS-based quantitative test is provided to 

help individual laboratories to benchmark performance and reliability of their own IDS. 

The second goal in this study was to evaluate repeatability and reproducibility across 

platforms and LC-MS systems in a multicenter study setup. To this end, we derived a 

number of LC-MS performance metrics from replicate experiments from different 

laboratories and estimated that the median coefficient of variation (CV) at the peptide 

MS1 level signal varied from 22 to 66% across platforms. We also observed that the 

median CV value was significantly reduced in less complex samples. In an attempt to 

identify source of irreproducibility in proteomics analysis, we carried out a systematic 

evaluation of variability of each component of LC-MS platforms separately. Our results 

indicate that most of the variability is attributable to the LC-MS injection. 
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Ischemic stroke (IS) is characterized by the sudden loss of blood circulation to 

an area of the brain originated as an occlusion of a cerebral vessel. In industrialized 

countries stroke is the major cause of death and long-term disability in adults. 

Its consequences impose a burden on patients, payers, and society in terms of 

cost of care and lost productivity. Taking into account that his burden is expected to rise 

over the coming decades due to number of elderly people are increasing in industrialized 

countries.  

Currently, the diagnosis relies on neurological assessment of the patient and 

neuroimaging techniques. A clinical goal for decades has been the identification of 

biomarkers of impending stroke in asymptomatic subjects and clinical prognosis in 

stroke patients. One of the potential of the proteomics is to detect novel drug targets and 

diagnostic markers, useful for disease detection, in easily obtained body fluids, like 

plasma or urine. 

The aim is to identify and to validate plasma proteins associated with IS 

phenotypes in order to find potential biomarkers disease and therapeutic targets to assist 

in the development of rapid diagnostic tests.  

5 IS patients and 5 healthy volunteers as controls were studied. Plasma samples 

were fractioned by depletion using the affinity column MARS-14 (Agilent 

technologies). Proteomic analysis was performed of fractionated plasma by 2D-DIGE, 

seeking to identify low dynamic range proteins involved in the disease process. 

40 spots with altered expression levels (average ratio≥1,5) were found and 

identified by MS/MS. We expect that this analysis provides additional information to 

enable us to deepen our knowledge of physiology and etiology of the disease, and the 

identification of proteins with possible diagnostic and therapeutic value. 
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Prohibitin (Phb) is a multifunctional protein participating in a plethora of 

essential cellular functions, such as cell signalling, apoptosis, survival and 

proliferation,and might play a prominent role in hepatocellular carcinoma (HCC) 

progression, although the molecular mechanisms are still obscure. Phb1 silencing was 

carried out on human hepatoma cell line PLC/PRF5 using siRNA oligonucleotides. 

Phb1 deficiency leads to an increase of apoptosis and severely compromised the 

capacity of PLC cells to proliferate in a semisolid substrate. Both cell counting and 

formazan production revealed a significant reduction of the proliferation rate of 

prohibitin deficient (siPHB) cells. 2D-DIGE and MS/MS analysis of cytosolic and 

microsomal fractions allowed the identification of 24 and 6 unique proteins.Down-

regulation of Calreticulin, ERp29 and in siPHB cells suggest ER stress that, in turn, 

might participate in the apoptotic response of PLC cells to Phb1 silencing. In agreement 

to this hypothesis, we found increased CHOP levels, PARP cleavage and activation of 

caspase 12 and downstream caspase 7. ER stress might result from proteasome 

malfunction leading to the accumulation of miss-folded polypeptide chains in the cell. 

Phb1 silencing induced down-regulation of proteasome activator complex subunit 2 and 

stathmin suggesting impairment of proteasome activity. Deficient proteasome activity 

was evidenced by the accumulation of ubiquitinated proteins upon Phb silencing. The 

pivotal role of Phb1 in liver cell homeostasis is further supported by findings indicating 

that partial deficiency of this protein leads to an increased sensitivity of murine liver to a 

choline and methionine deficient diet. Over production of proinflammatory cytokines 

might mediate this effect. Taken together, these results provide evidences supporting the 

participation of prohibitin in central cellular pathways regulating the fate of hepatocytes.  
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Better prognostic predictors for invasive candidiasis (IC) are needed to tailor 

and individualize therapeutic decision-making and minimize its high morbidity and 

mortality. We investigated whether molecular profiling of IgG-antibody response to the 

whole soluble Candida proteome could reveal a prognostic signature that may serve to 

devise a clinical-outcome prediction model for IC and contribute to known IC 

prognostic factors. By serological proteome analysis and data-mining procedures, serum 

31-IgG antibody-reactivity patterns were examined in 45 IC patients randomly split into 

training and test sets. Within the training cohort, unsupervised two-way hierarchical 

clustering and principal-component analyses segregated IC patients into two antibody-

reactivity subgroups with distinct prognoses that were unbiased by traditional IC 

prognostic factors and other patients-related variables. Supervised discriminant analysis 

with leave-one-out cross-validation identified a 5-IgG antibody-reactivity signature as 

the most simplified and accurate IC clinical-outcome predictor, from which an IC 

prognostic score (ICPS) was derived. Its robustness was confirmed in the test set. 

Multivariate logistic regression and receiver-operating-characteristic curve analyses 

demonstrated that the ICPS was able to accurately discriminate IC patients at high-risk 

for death from those at low-risk and outperformed conventional IC prognostic factors. 

Further validation of the 5-IgG antibody-reactivity signature on a multiplexed 

immunoassay supported the serological proteome analysis results. We conclude that the 

ICPS, with additional refinement in future larger prospective cohorts, could be 

applicable to reliably predict patient clinical-outcome for individualized therapy of IC. 

Our data further provide insights into molecular mechanisms that may influence clinical 

outcome in IC and uncover potential targets for vaccine design and immunotherapy 

against IC. 
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A PROTEOMIC FOCUS ON THE ALTERATIONS OCCURRING AT 

THE HUMAN ATHEROSCLEROTIC CORONARY INTIMA AND 

MEDIA   
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INTRODUCTION: Tissue proteomic studies on atherosclerosis have 

traditionally focused on whole artery extracts. Atherogenesis initiates within the intima 

and implies circulating inflammatory cells recruitment together with vascular smooth 

cells coming from the media. These events may affect the proteomic profile of the layers 

during atherosclerosis development. 

METHODS: Coronary and radial (control) samples from bypass surgery and 

atherosclerotic and preatherosclerotic (control) coronaries from necropsy origin were 

immediately washed in saline and frozen embedded with OCT. Intima and media were 

isolated by Laser Microdissection and Pressure Catapulting (LMPC) with a Microbeam 

System. After an optimized protocol of protein extraction [1] samples were analyzed by 

saturation labeling DIGE. A subset of altered proteins was validated by 

immunohistochemistry (IHC) using additional coronary and radial specimens. 

RESULTS: Thirteen proteins were found altered within atherosclerotic coronary 

intimas, while 12 were found in the correspondent media layers. Two of these proteins 

were validated by IHC on an independent group of arteries. 

CONCLUSION: Coronary intima and media protein profiles vary with 

atherosclerosis progression. Here we describe a subset of proteins altered in 

atherosclerotic coronary layers that may have a potential utility as biomarkers of 

coronary atherosclerosis. 
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TRANSLATIONAL BIOMARKERS: IDENTIFICATION OF 

BIOMARKERS RELATED TO CAPECITABINE RESPONSE IN SOLID 

TUMORS BY NUCLEIC ACIDS PROGRAMMABLE PROTEIN 

MICROARRAYS (NAPPA), ANTIBODY ARRAYS,  IFISH AND SNPS 

APPROACHES   

M. González-González
 (1)

, J. Sayagues
 (1)

, R. Bartolomé
 (1)

, J. Alcázar 
 (2)

, J. Garcia
 (2)

, 

J. Labaer 
 (3)

, A. Orfao 
 (1)

, M. Fuentes
 (1)

. 

(1) 
Centro de Investigación del Cáncer. Universidad de Salamanca-CSIC, 

(2) 
Hospital Clínico 

Universitario de Salamanca, 
(3) 

Biodesign Institute. Arizona State University. 

Biomarkers, particularly those with strong positive and negative predictive 

value, have many potential uses in the diagnosis and treatment of cancer, including 

monitoring treatment success, indicating disease progression and detecting early 

disease. One potentially powerful approach to finding biomarkers is to exploit patients' 

own immune systems, which produce humoral responses to cancer antigens released by 

their tumors due to alterations in protein expression, mutation, etc.... Antibodies to 

tumor antigens have been detected as early as several years before the clinical 

appearance of cancer. Although the specificity for these responses is high, typically only 

<20% of patients demonstrate a response to any given antigen, which has limited the 

usefulness of single antigen responses as biomarkers. The recent development of protein 

microarrays may offer an ideal tool for screening for immune response to tumor 

antigens. These arrays offer the advantage that hundreds to thousands of different 

proteins can be printed and    screened simultaneously and only require a few microliters 

of serum per assay.  

Prof. LaBaer‟s group (Harvard Institute Proteomics) has developed a novel 

method for producing protein microarrays called nucleic acid programmable protein 

arrays (NAPPA). Here, we propose adapting the NAPPA protein microarray technology 

for use in the rapid and efficient screening of sera from cancer patients for antibodies to 

6000 known and potential tumor antigens in a multiplex format in order to better 

characterize and identify new biomarkers related to drug treatment. For this purpose, 

patient´s samples pre- and post- chemotherapy have been included. A set of novel 

biomarkers suggest that approximately 30% of the patients show resistance agains 

chemotherapy pre- surgery, as it has been reported previously. For the validation of the 

possible biomarkers found in 20 different patients (pre- & post-chemotherapy), currently 

we are using iFISH and SNPs approaches with the main goal to correlate genomics and 

functional proteomics. 
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FUNCTIONAL PROTEOMICS APPROACHES FOR HIGH-

THROUGHPUT DETERMINATION OF CKIT AND SMALL 

MOLECULES 
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Human KIT is a proto-oncogene that encodes for a trans-membrane receptor ( 

cKIT) with intrinsic tyrosine-kinase ( TK) activity with functions as the receptor for 

Stem Cell Factor ( SCF). Expression of cKIT protein has been reported in a wide variety 

of cells, including mast cells, hematopoietic progenitors, germ cells or melanocytes. 

Alteration on Kit expression/activity are associated with several hematopoietic 

disorders, gastrointestinal stromal tumours (GIST), piebaldims, among other diseases. 

Several cKIT point mutations has been described in clinical samples (>150 patients), 

many of these clinical relevant proteins are associated with constitutional Kit 

phosphorylation and downstream activation, independent of the interaction with SCF. 

The recent advances in the field of molecular-targeted therapy with cell based assays 

allow us to select drugs on the basis of specific molecular abnormalities. Nevertheless, 

at present this studies are costly, have long response times and, in many diseases are 

difficult to since there´s a limited availability of samples. Here, we propose a high-

throughput method for screening different small molecules that it will be used in Kit-

related disorders, whether it´s mutated or not.  We have design and prepared Nucleic 

Acids Programmable Array ( NAPPA), which the content is wild-type cKit and all the 

clinical relevant point mutations of cKit described in a cohort of 150 patients. Using this 

kinase NAPPA array, we showed that the kinases on the array display auto-

phosphorylation activity and interaction with SCF as reported in vivo. In addition, 

interactions of small molecules, such as ADP or staurosporine or imatinib, have been 

tested. The high-throughput interaction studies show different selectivity and efficiency 

among different point mutated cKit kinases; for example D816V mutant is not 

interacting with small moleculs, suggesting non-inhibition capacity.  

FUNDING: Ministerio de Sanidad y Política Social TRA-023; ISCII, FIS PI081884. M.G.G. is 

supported by a PhD scholarship of ISCIII FI08/00721. 
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IDENTIFICATION OF NON-SMALL CELL LUNG CANCER 

BIOMARKERS USING MASS SPECTROMETRY   
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With the completion of the human genome sequence, the biomedical sciences 

have entered in the “omics" era. This has been mainly due to the development of high-

throughput genomic techniques, such as microarrays and, in recent days, the application 

of mass spectrometry to proteomic analysis. However, there is still a gap between these 

technological advances and their direct application in the clinical setting. The work 

hereby presented is designed to build bridges between high-performance proteomics and 

clinical routine.  

Protein extracts were obtained from clinical non-small cell lung cancer 

(NSCLC) samples. Using a phosphopeptide enrichment-based approach, we performed 

proteomics analyses based on high resolution mass spectrometry, using an LTQ-

Orbitrap XL mass spectrometer (Thermo Scientific). Subsequent ontological analyses 

and label-free quantification using SIEVE software (Thermo Scientific) were carried 

out. Some of the identified biomarkers were validated using classical proteomics 

techniques. Results were analyzed using several statistical approaches. 

Our results show that it is possible to discriminate normal from tumor tissue and 

between different subtypes of NSCLC using LC-MS/MS. With this technology we were 

able to assess protein and phosphoprotein patterns on these samples, identifying dozens 

of differential markers between normal and tumor tissue, and some markers that 

discriminate between adenocarcinoma and squamous cell carcinoma, the two most 

common histological subtypes of NSCLC. Gene Ontology analyses performed show 

great potential identifying signaling pathways and biological processes susceptible of 

therapeutic intervention, and may provide clues to the genesis of the disease and 

underlying molecular alterations. 

The requirement of a molecular test that complements the classic clinical 

diagnosis of lung cancer has been pinpointed by the results of recently developed 

clinical trials, demonstrating different response patterns to specific drugs according to 

histological subtype. The application of discovery-based proteomics analyses in clinical 

samples allows us to identify new biomarkers and new potential therapeutic targets in 

NSCLC.
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IMPROVING TOP-DOWN PROTEOMICS: FIRST STEPS 
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Proteomic analysis use to be addressed by bottom-up approaches. This is the 

easiest way to identify and characterize single proteins or a mixture of them. However, it 

is also a time consuming process that performs several steps that are not still well 

controlled, i.e. digestion efficiency. Theoretically, most of those problems could be 

diminished by applying top-down based approaches, where entire proteins are analyzed 

without any major treatment. We are now starting to improve top-down methodology to 

apply it to protein identification as bottom-up approaches. In this sense, to date, top-

down analysis is performed by direct injection of purified proteins on a FT mass 

spectrometer. MS/MS spectra are obtained by CID fragmentation of one of the 

multicharged ions. In our laboratory, first, we have tuned those conditions on a LTQ-

Orbitrap mass spectrometer by infusing a mixture of  and  hemoglobin. Using several 

hemoglobin variants from different patients, we have achieved a rapid method to 

highlight possible hemoglobinopathies in newborns and adults by direct infusion of 

periferical blood on the Orbitrap mass spectrometer. Then, we intended to perform a real 

time top-down analysis of a protein mixture by LC-MS. The main problem with this 

approach was the generation of good quality MS/MS spectra during the 

chromatographic run. Proteins below 20kDa in molecular mass generate MS/MS spectra 

of acceptable quality when separated by LC, but higher molecular mass proteins not. In 

order to solve this problem, we have tested the possibility of CID fragmentation of 

protein fragment that were obtained after in source fragmentation. Although better 

results were obtained, more studies are needed in this area. 
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ETD ON SMALL INTACT PROTEINS IN AN ULTRA HIGH 

RESOLUTION QUADRUPOLE TOF MASS SPECTROMETER 
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The Bruker maXisTM is equipped with a nCI-source and a hexapolar ETD 

reaction cell. ETD Reagent anion and analyte ions were mass selectively transmitted 

through a mass resolving quadrupole. ETD reactions are performed in the reaction cell 

following the quadrupole, where the ions of different polarity are mutually stored. The 

ETD experiment (performed in trapping mode) consists of four steps: cation 

accumulation, anion accumulation, extension of the ETD reaction and finally the 

detection of the product ions in the orthogonal TOF. While ions are extracted, the next 

ETD experiment is performed in the reaction cell thus maximizing duty cycle. 

During the ETD reaction already small intact proteins with a molecular weight 

below 10 kDa dissociate into more than 100 fragment ions. Taking into account that 

every ETD fragment ion occurs with its isotopic distribution, and most of them show up 

in several charge states, very complex ETD MS/MS spectra are obtained.  

The algorithm SNAP II reduce the complexity of ETD MS/MS data taking full 

advantage from the resolution, high accuracy and dynamic range of the ESI Quadrupole 

TOF. The SNAP II algorithm is essential for separating overlapping isotope patterns and 

for unambiguous determination of the 
12

C fragment masses needed for the DB search. 
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HIGH DEFINITION MALDI IMAGING: NEW ANALYTICAL 

CAPABILITIES FOR PROTEIN BIOMARKER DISCOVERY FROM 

TISSUE 
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Many biological tissues including tumors are heterogeneous at small scale and 

even at the cellular level. Increasing the lateral resolution in MALDI imaging 

experiments immediately translates into increased information yield. Several factors are 

important to obtain in high resolution MALDI imaging: 

• The diameter of the laser spot determines the MALDI image resolution. 

• The laser beam profile governs signal intensity and MALDI image quality. 

• Interpretation of high resolution MALDI images requires their co-evaluation 

with histological information. 

We found the rat testis to be an ideal model system for high-resolution MALDI 

imaging and analyzed protein distribution at 20 μm resolution. 
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AIMS: Perform a genomic and proteomic analysis in myeloproliferative 

neoplasms (MPN), essential thrombocythemia (ET) and Polycythemia Vera (PV) that 

can determine the origin and divergence physiopathogenic of both diseases. 

MATERIALS AND METHODS: Studies consisted of 68 samples in total, 

including 52 patients, 26 ET JAK2V617F positive and 26 PV and the remaining 16, 

healthy donors. Peripheral blood neutrophils (SP) were used in all experiments. cDNA 

was used for quantitative PCR of the gene MMP14. PCR results were validated by flow 

cytometry using anti-MMP14 and anti-CD45 antibodies. We used the cytosolic protein 

fractions of these cells for a screening by 2D-DIGE gels and subsequent mass 

spectrometry. Statistical analysis of the results of quantitative PCR was performed using 

the Wilcoxon test (p-value <0.05). DeCyder v 7.0 software was used (GE) for the 

analysis of 2D-DIGE gels and Mascot for MS. 

RESULTS: MMP14 showed a differential expression between PV and ET 

populations (over-expressed in PV) regardless of treatment (p-value: 0.001). Preliminary 

analysis by flow cytometry suggest aberrant expression of MMP14 in PV and ET 

neutrophils compared with healthy donors. 2D-DIGE gels and mass spectrometry 

revealed the MMP9 protein overexpressed in ET compared to the PV positive. Other 

differentially expressed proteins were found in both populations, like HSPA8  and 

HSPA1A chaperones. 

CONCLUSIONS: Along with other metalloproteases, MMP14 and MMP9 may 

be involved in phenotypic divergence of PV and ET as well as in the pathogenesis of 

NMP-philadelphia negative.
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The use of ultrasonic energy as a tool to speed up proteomics workflows 

relaying on mass spectrometry has gained momentum between the proteomics 

community. The present work is addressed to present the most recent applications of this 

tool developed in the Bioscope group (www.bioscopegroup.org) in quantitative and 

qualitative proteomics, emphasizing when, where and how ultrasonic energy should by 

applied. 
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Poetómica 

 

 

SEProt en Segovia 

 

Ese tesón de piedra milenaria 

Unida sólo por la fuerza pura 

De prismas y tangentes, esa altura 

Que hace volar el agua sedentaria; 

 

Ese asombro del aire, vuelto en aria 

Cuando ciñe del muro la estatura; 

Esa emoción de torres que perdura 

Hecha cisne en almena legendaria; 

 

Ese aplomo del tiempo, lustre y calma, 

Cansado de perderse en tus esquinas; 

Esa paz de una plaza donde el alma 

 

Olvida, sea a nuestras proteínas, 

Nuestra ciencia extendida, cumbre entorno, 

Musa de Eresma, numen sin retorno. 
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