 REPORT TO THE COUNCIL FROM THE HUPO INITIATIVES COMMITTEE 

                                                 (Gil Omenn, chair)—August 2011

The HUPO Initiatives Committee met in Sydney in September 2010 to review the progress of each of the Initiatives; to update the roster of co-chairs of the respective initiatives; to consider a detailed proposal for creation of an Initiative for Model Organisms Proteomes (iMOP), which was approved with enthusiasm; to encourage cross-proteome analyses; and to discuss the opportunity for the initiatives to become a foundation for the Human Proteome Project, particularly the Biology/Disease-driven component of the HPP (B/D-HPP).  Members of the Initiatives Committee and of the various Initiatives played prominent roles in the HPP Working Group, in development of the Three  Pillars for the HPP (mass spectrometry, protein capture, and proteome knowledge bases), and in formation of the chromosome-centric component of the HPP (C-HPP).

The Initiatives Committee held a conference call on April 27, 2011, to update these matters.  There was an impressive array of scientific sessions prepared for the Geneva Congress.  We are continuing in 2011 the experiment begun at Sydney to intersperse the Initiatives sessions in the main program of the Congress, rather than on the preceding Saturday, as had been the practice for many years.  

A meeting of the Initiatives Committee is scheduled for Wed 7:30AM Sept 7, 2011, in Geneva.  Each initiative is invited to send one representative, either the Initiatives Committee member or another leader who will be present in Geneva.   Key agenda items are (1) the relationship of each Initiative to the Human Proteome Project and its biology and disease-driven component (B/D-HPP) and (2) the plans of the Organizing Committee for the Boston-2012 Congress to encourage the Initiatives to hold active Workshop discussions, in the early morning time slots, rather than the now-standard sessions with scientific talks, both invited and selected from submitted abstracts.  We also will review the progress of the initiatives and any rotations or other changes in the leadership of each initiative. 

Current members of the Initiatives Committee: 

                  Laura Beretta, Co-Chair of HUPO Liver Proteome Project (HLPP)

                  John J.M. Bergeron, Chair of Mouse Model Initiative (HMMD)

                  Sam Hanash, Chair of the Disease Biomarkers Initiative (DBI) 

                  Fuchu He, Co-Chair of HUPO Liver Proteome Project (HLPP)

                  Michael Hengartner, Chair of the Model Organisms Proteomes Initiative (iMOP)

                  Henning Hermjakob, HUPO Protein Standards Initiative (PSI)

                  Albert J.R. Heck, Chair, Proteome Biology of Stem Cells Initiative (PBSC)

                  Hisashi Narimatsu, Chair of Human Disease Glycomics/Proteome Initiative (HGPI)

                  Lennart Martens, Co-chair of HUPO Disease Biomarkers Initiatives (Bioinformatics) I)

                  Gilbert Omenn, Chair of HUPO Plasma Proteome Project (HPPP)

                  Young-Mok Park,  Chair of HUPO Brain Proteomics Project (HBPP)

                  Peipei Ping, Co-Chair of HUPO Cardiovascular Initiative (HCVI)

                  Sabine Schrimpf, Coordinator, HUPO Model Organisms Proteome Initiative (iMOP)

                  Mathias Uhlen, Chair of HUPO Antibodies Initiative (HAI)

                  Tadashi Yamamoto, Chair of HUPO Urine and Kidney Initiative (HKUPP)

Human Kidney and Urine Proteome Project (HKUPP) Initiative 
    to the HUPO Initiatives Committee (submitted by Tadashi Yamamoto, 2 August 2011

Directors

Tadashi Yamamoto (Chair)

Department of Structural Pathology, Institute of Nephrology

Graduate School of Medical and Dental Sciences, Niigata University

1-757 Asahimachi, Chuo-ku, Niigata 951-8510, JAPAN

Phone: +81-25-227-2151, Fax: +81-25-227-0768

URL: http://www.hkupp.org/

Harald Mischak (Co-chair)

Mosaiques-diagnostics GmbH

Mellendorfer Straße 7-9

D-30625 Hannover, GERMANY

Phone: +49-511 55 47 44 13, Fax: +49 (0)511 55 47 44 31

e-mail: mischak@mosaiques-diagnostics.com

Robyn G Langham (Co-chair)

Department of Medicine, St Vincent's Hospital

University of Melbourne 

41 Victoria Parade, Fitzroy, Victoria, 3065, AUSTRALIA

Phone: +61-3-9288 2574, Fax: +61-3-9288 2581


Robyn.LANGHAM@svhm.org.au
John M Arthur

Division of Nephrology

Medical University of South Carolina

96 Jonathan Lucas, 829 CSB, PO Box 250623

Charleston, SC 29425-2220

Phone: +1-843-792-4123, Fax: +1-843-792-8399

arthurj@musc.edu

Vision 

The vision of the Human Kidney and Urine Proteome Project (HKUPP) is to disclose all proteins in the human kidney and urine and to elucidate functional interaction of the proteins for understanding the kidney function and pathology, and to contribute to develop new therapeutics for prevention or complete cure of human kidney diseases.

Missions

1) To facilitate kidney and urine proteome analysis and to disclose all proteins present in the kidney and urine,

2) To understand kidney functions and molecular interactions in kidney diseases,

3) To construct databases of the human kidney and urine proteomes in normal and diseased states,

4) To identify novel biomarkers and new drug targets for kidney diseases, the data and information obtained by the project are planned to be opened for the public access through the HKUPP website (http://www.hkupp.org) to encourage the spread of proteomic technologies applied to the nephrology field and to disseminate knowledge pertaining to the human kidney and urine proteomes.

Major activities:

1.  EuroKUP 2010  
November 6-7, 2010 at Columbia Beach Hotel, Pissouri Cyprus. 
1) Costas Deltas: Familial microscopic hematuria and great phenotypic heterogeneity. Prospects for urine proteomics for early detection of progressors to ESRD

2) E Manolis: New pathway for Qualification of Novel Methodologies in the European Medicines Agency

3) Pier Giorgio Righetti : The proteome buccaneers: how to unearth your treasure chest via combinatorial peptide ligand libraries (CPLL)

4) T Yamamoto: Update on the HUPO project

5) K Peter: Urine Proteome Analysis for the Identification of Novel Pathomechanisms and Therapeutic Targets and for the Development of a Diagnostic Test in Atherosclerosis

6) G Liapis: Histology of the Kidney

7) T Yamamoto: Proteomic analysis of formalin fixed kidney tissue specimens

8) M Lalowski/D Macconi: Identification of immunogenic albumin peptides by MALDI imaging in the kidney of rats with proteinuric nephropathy

9) V Mainini: Impact of detergents on signal intensity of proteins in MULDI imaging mass spectrometry 

10) S Detlev: Bruker IMS system

11) K Alenäs: A New approach to preservation of tissue sample quality for MALDI Imaging (Denator AB)

12) Marija Ger: Nck1 association with p120 Ras GTPase-activating protein modulates Ras GTPase activity 

13) Francisco J. Lopez-Hernandez: New horizons for the diagnosis of AKI:Acquired risk and etiological diagnosis 

14) A. Ortiz:  Globotriaosylsphingosine actions on human glomerular podocytes: implications for Fabry nephropathy

15) Bernd Mayer:  Data integration strategies for linking pathophysiology and markers in diabetic nephropathy (SysKid project)

16) 1Goce Spasovski, M El Nahas: Clinical study for CKD progression

17) T Attwood: Linking protein-related research data with scholarly publications

18) Vasilis J. Promponas: An archaeal stomatin homolog structure provides insights into folding and structural organization of human podocin in health and disease

19) D Vassilev: AnatOntoMerger – a system for computer-aided merging of anatomical ontologies

20) A Pavlopoulou:  Construction of RCMT fingerprints

21) H Mischak:  Comparative Evaluation of Tandem MS Procedures and Search Algorithms

22) B Domon: TBA

23) Martin Hornshaw A Brief Overview of MS/MS Data Validation Approaches (Thermo)

24) S Detlev MS/MS Data Validation (Bruker)

25) H Roest Identification of urinary biomarkers for colorectal liver metastases

26) Hassan Dihazi: The impact of protein depletion on the improvement of 2-DE analysis and biomarker identification in case of diabetic nephropathy.

27) Sebastien Mas: Use of selected reaction monitoring for accurate quantitation of urinary biomarkers in Fabry disease

28) G Capasso: Fabry Disease: what we could learn from urinary proteomics 

29) Jens Drube: Excluding severe vesicoureteral reflux: Urinary proteome analysis spares invasive diagnostics.

2.  4th Symposium of Human Kidney & Urine Proteome Project as the Satellite symposium of The 2011 Annual Meeting of Japanese Proteomics Society (July 30, Toki Messe, Niigata, JAPAN)　
1) Tadashi Yamamoto: Interaction of Human Kidney and Urine Proteome Project (HKUPP) in the Human Proteome Project

2) Antonia Vlahou: Mining the urine proteome: individual and network views

3) John M Arthur: Identification of Urine Biomarkers for Acute Kidney Injury Using Proteomics

4) Kiyoshi Mori: Lessons from analysis of a single urinary biomarker, Ngal

5) Yutaka Yoshida: Verification and standardization of comparative proteomic analysis of human glomeruli prepared by laser microdissection from frozen block


6) Bruno Domon: Novel Technique in Quantitative Proteomics:Application to Urinary Biomarkers Evaluation



3. Collaborations with other HUPO initiatives: HKUPP started to analyze origins of urine proteins in collaboration with HUPO Human Antibody Initiative and Human Plasma Project Initiative.
Plans for 2011: 

1. Database of urine proteome showing origins of urinary proteins by comparing with proteomes of other organs and plasma and by referring with Human Protein Atlas. 

2. Protocols and guidelines for proteomic analysis of proteinuric urine.

3. Collection of Human Kidney and Urine Proteome Data from members
Publications in 2010-11
1. Renal fibrosis: Insight from proteomics in animal models and human disease.

Klein J, Kavvadas P, Prakoura N, Karagianni F, Schanstra JP, Bascands JL, Charonis A.

Proteomics Clin Appl. 2011 Aug;5(7-8):478

2. Analysis of secreted proteins for the study of bladder cancer cell aggressiveness

Manousos Makridakis, Maria G. Roubelakis, Vasiliki Bitsika, Veronica Dimuccio, Martina Samiotaki, Sophia Kossida, George Panayotou, Jonathan Coleman, Giovanni Candiano, Nikolaos P. Anagnou, Antonia Vlahou  

Journal of Proteome Research  2011 4;9(6):3243-59

3. Usage of electrostatic eliminator reduces human keratin contamination significantly in gel-based proteomics analysis.

Xu B, Zhang Y, Zhao Z, Yoshida Y, Magdeldin S, Fujinaka H, Ismail TA, Yaoita E, Yamamoto T.

J Proteomics. 2011 Mar 23;74:1022-1029

4. Novel expression of claudin-5 in glomerular podocytes.

Koda R, Zhao L, Yaoita E, Yoshida Y, Tsukita S, Tamura A, Nameta M, Zhang Y, Fujinaka H, Magdeldin S, Xu B, Narita I, Yamamoto T.

Cell Tissue Res. 2011 Mar;343(3):637-48.

5. Recommendations for biomarker identification and qualification in clinical proteomics.

Mischak H, Allmaier G, Apweiler R, Attwood T, Baumann M, Benigni A, Bennett SE, Bischoff R, Bongcam-Rudloff E, Capasso G, Coon JJ, D'Haese P, Dominiczak AF, Dakna M, Dihazi H, Ehrich JH, Fernandez-Llama P, Fliser D, Frokiaer J, Garin J, Girolami M, Hancock WS, Haubitz M, Hochstrasser D, Holman RR, Ioannidis JP, Jankowski J, Julian BA, Klein JB, Kolch W, Luider T, Massy Z, Mattes WB, Molina F, Monsarrat B, Novak J, Peter K, Rossing P, Sánchez-Carbayo M, Schanstra JP, Semmes OJ, Spasovski G, Theodorescu D, Thongboonkerd V, Vanholder R, Veenstra TD, Weissinger E, Yamamoto T, Vlahou A.

Sci Transl Med. 2010 Aug 25;2(46):46ps42.

6. Addressing the challenge of defining valid proteomic biomarkers and classifiers. 

Dakna M, Harris K, Kalousis A, Carpentier S, Kolch W, Schanstra JP, Haubitz M, Vlahou A, Mischak H, Girolami M.

BMC Bioinformatics. 2010 Dec 10;11:594.

7. Proteomics database in chronic kidney disease.

Yamamoto T.

Adv Chronic Kidney Dis. 2010 Nov;17(6):487-92.

8. Comparison of two dimensional electrophoresis mouse colon proteomes before and after knocking out Aquaporin 8.

Magdeldin S, Li H, Yoshida Y, Enany S, Zhang Y, Xu B, Fujinaka H, Yaoita E, Yamamoto T.

J Proteomics. 2010 Sep 10;73(10):2031-40.

9. The 4th Human Kidney and Urine Proteome Project (HKUPP) workshop. 26 September 2009, Toronto, Canada.

Yamamoto T.

Proteomics. 2010 Jun;10(11):2069-70.

10. Glomerular proteins related to slit diaphragm and matrix adhesion in the foot processes are highly tyrosine phosphorylated in the normal rat kidney.

Zhang Y, Yoshida Y, Nameta M, Xu B, Taguchi I, Ikeda T, Fujinaka H, Mohamed SM, Tsukaguchi H, Harita Y, Yaoita E, Yamamoto T.

Nephrol Dial Transplant. 2010 Jun;25(6):1785-95.

11. Identification of diagnostic urinary biomarkers for acute kidney injury.

Varghese SA, Powell TB, Janech MG, Budisavljevic MN, Stanislaus RC, Almeida JS, Arthur JM.

J Investig Med. 2010 Apr;58(4):612-20

12. Systems biology to battle vascular disease.

Dominiczak AF, Herget-Rosenthal S, Delles C, Fliser D, Fournier I, Graber A, Girolami M, Holmes E, Lang F, Molina F, Nicholson J, Remuzzi G, Rossing P, Rudolph KL, Wolkenhauer O, Xenarios I, Zubarev R, Zubov D, Vlahou A, Schanstra JP.

Nephrol Dial Transplant. 2010 Apr;25(4):1019-22.

HBPP activities of this past year for the HUPO Council book 

During the last year two workshops were held:

1) "Neuroproteomics I and Initiative Update [HBPP]", 14th HUPO BPP Workshop from September 20th-21st, 2010, Sydney, Australia 

The HUPO Brain Proteome Project (HUPO BPP) held its 14th workshop during the HUPO 9th Annual World Congress in Sydney, Australia. The attendees met for discussion about needs and guidelines required for more advanced proteomics approaches. In total seven speakers shared their knowledge about MS-techniques such as MALDI-Imaging, lable-free MS-based quantification and targeted MS-analysis. The Human Brain Proteome Atlas (HBPA), designed to be an international, multidisciplinary initiative was introduced by the chairman of HBPP, Prof. Dr. Young Mok Park, which shall be launched by HUPO BPP in 2011.

2) Clinical Aspects of Neurodegenerative Diseases – 15th HUPO BPP Workshop from April 8th-9th, 2011, Bochum, Germany

The HUPO Brain Proteome Project (HUPO BPP) held its 15th workshop in Bochum, Germany, from April 08th to 09th, 2011 directly after the Proteomic Forum 2011 in Berlin. Clinicians as well as basic researchers came together in order to discuss progress in the clinical neuroproteomics of human. The main goal was to intensify collaboration between fundamental research and clinics as well as to discuss recent sub-project results in the field of clinical Neuroproteomics and to establish guidelines and requirements for the future HBPP. During four different symposia (19 speakers) addressing various topics “Clinical Aspects of Neurodegeneration”, “Neuroinflammation/-degeneration”, “alpha-synuclein a potential biomarker for Parkinson’s disease”, and “Human Brain proteome Atlas” the needs and guidelines required for more advanced proteomics approaches were defined. 
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Figure 1: Participants of the 15th HUPO Brain Proteome Workshop

Future planned workshops:

16th HUPO BPP workshop in Geneva, Switzerland, September 5th, 2011

17th HUPO BPP workshop in São Paulo, Brazil, March 8th-9th, 2012

18th HUPO BPP workshop in Boston, September 2012

19th HUPO BPP workshop in Seoul, Korea, March 2013

20th HUPO BPP workshop in Yokohama, Japan, September 2013 
In addition to the workshops the HBPP is involved in different activities such as KoraNet and AlzBioIndigo.

KoraNet is a Korean scientific cooperation network with the European Research Area. Prof. Dr. Young Mok Park is coordinator of the “EpiMod - Epigenetics in ageing and neurodegeneration: Modulation of the epigenome and environmental factors to reduce chronic inflammation, neurodegeneration and to increase cognitive performance” project which is funded from October 2010 – September 2011. Further partners are: Prof. Dr. Isabelle Fournier, University of Lille, France, Prof. Dr. Katrin Marcus, Ruhr University - Bochum, Germany, Prof. Dr. Hermann J. Schluesener, University of Tuebingen, Germany for the European side and Prof. Dr. Deok-Soo Kim, Hanyang University, Korea for the Korean side. This 1 years’ project aims in the intensification of collaborations between Korean and European scientists. Aim of this project is to bring together an interdisciplinary team with different approaches to define specific neurodegenerative disease biomarkers, which will enable better and earlier diagnosis and prognosis of neurodegeneration and to develop lead structures for preclinical and clinical studies of interventional strategies. The complementary interplay of multidisciplinary collaboration and refinement of its clinical applications should prove to be invaluable for an aging global population.

The 1st EpiMod workshop was held in Bochum on April 9th, 2011.

Alzbioindigo aims to develop an Indo-European network to accelerate the development of new molecular biomarkers for Alzheimer’s Disease (AD), in full agreement with the EMEA guidelines (EMEA/CHMP/SAWP/72894/2008 Corr), in coherence with the concept of biomarker “signatures” as followed by PharmaCog IMI project, EuroADNI initiative, supported by French Eurobiomed and Indian Biogenesis clusters. Objectives are to advance harmonisation in research on AD, to strenghtening bilateral S&T cooperation between Europe and India. Specific aims are to: Organize seminars, standardize diagnosis criteria and cognitive evaluation (ADNI battery), Implement and standardize biomarkers (CSF tau, Ptau, Abeta), harmonize ethical principles, identify new biomarkers by detecting a large diversity of proteins in plasma and CSF using state of the art proteomics techniques, to disseminate/exploit. The consortium comprises: An Indian memory Center and pharmacology team (Prof Borgohain, NIMS, Hyderabad), A French excellence research team for biomarkers, specific monoclonal antibody selection for diagnosis, theranostic and prognosis, system biology for multi-scale modeling in complex pathologies (CNRS Sysdiag, Dr Laune, Montpellier) and a French pharmacology team in France, coordinator of IMI PharmaCog (CNRS, INCM , UnivMed, Prof Blin, Marseille), A proteomics centre in Germany for biomarker discovery and validation, using neuroproteomics and bioinformatics (Prof Meyer, Bochum), A Portuguese Neuropharmacology department (Prof Sampaio, Lisbon) for regulatory aspects.
The Alzbioindigo Consortium held its 2nd workshop in Bochum, Germany, from July 06th -07th, 2011. The main goal of this project is to intensify collaboration between fundamental research and clinics in Europe and India.
HAI report – July 2011

1. Title 

HUPO Antibody Initiative (HAI)  - Activity report July 2011

2.  Directors

Mathias Uhlen, School of Biotechnology, AlbaNova University Center, Royal Institute of Technology (KTH), Stockholm, Sweden (chair)

Michael Snyder, Stanford Center for Genomics and Personalized Medicine, Stanford, California, USA (co-chair)

Peter Hudson, CSIRO, Parkville, Australia (co-chair)
  3. Vision and mission
The vision is to enable the generation of uniform antibody collections against all non-redundant human proteins and to use these reagents to functionally explore the proteome.

The mission of the Human Antibody Initiative (HAI) aims to promote and facilitate the use of antibodies for proteomics research. The initiative consists of two separate activities; (1) the generation of a catalogue of validated antibodies from many different sources and (2) a protein atlas for the expression and localization of human proteins in normal and disease tissue. The two separate activities have as their primary deliverables to generate databases with free public accessibility. The Antibody Resource database (Antibodypedia) is aimed to produce a comprehensive catalogue of validated antibodies towards human proteins. This initiative depends on input from a large number of academic groups and commercial companies. The Protein Atlas initiative is aimed to provide comprehensive and annotated database of high-resolution images showing tissue profiles in normal and cancer tissues. Both databases will be open to the public without restriction (no passwords).

4. Workshops and meetings 2010

HUPO workshop, Sydney, September 2010. 

Affinomics workshop, Alpbach, Austria, February 2011

5. Major accomplishments in 2010/11

· The version 7 of the Human Protein Atlas (www.proteinatlas.org) was released in November 2010. Some major mile-stones were achieved including tissue profiles for more than 50% of the protein-coding genes (n=10,118) and more than 10 million images. The launch was covered in many international media, including BBC World, Wall Street Journal and Financial Times.

· A publication describing the move from database to knowledge-base for the version 7 release was published in the December issue of Nature Biotechnology (Uhlen et al, 2010)

· The version 8 of the Human Protein Atlas was released in May 2011 with data corresponding to 57% of the human genes and including 11 million high-resolution images.

· A version 5 of the Antibodypedia was released with major updates in design and search functions. The database now contains150,000 commercially available antibody corresponding to 74% of the protein-encoded human genes.

· The MIAPAR (minimal information about protein affinity reagents) is a joint initiative with the HUPO Standards Initiative. Two papers have been published in 2010 in MCP and Nature Biotechnology (see below). 

· The pilot project in collaboration with the structural genomics consortium (reference Al Edwards, Canada) to generate various types of affinity reagents towards selected protein targets has been continued and a publication was published in 2011 in Nature Methods (see below)

· A workshop was organized in Alpbach, Austria in February for the new EU seven frame-work program called Affinomics to generate affinity reagents to human proteins.

  6.  Selected publications 2010/11

Uhlen et al (2010) Towards a knowledge-based Human Protein Atlas. Nature Biotechnol. 28(12):1248-50.

Colwill et al (2011) A roadmap to generate renewable protein binders to the human proteome. Nature Methods 8(7):551-8. 

Legrain et al (2011) The human proteome project: current state and future direction. Mol Cell Proteomics. 10(7):M111.009993.

Bourbeillon et al (2010) Minimum information about a protein affinity reagent (MIAPAR). Nature Biotechnol. 28(7):650-3.

Brennan et al (2010) Antibody-based proteomics: fast-tracking molecular diagnostics in oncology. Nature Rev Cancer 10(9):605-17.

Jakobsen et al (2011) Novel asymmetrically localizing components of human centrosomes identified by complementary proteomics methods. EMBO J. 30(8):1520-35.

International Cancer Genome Consortium (2010) International network of cancer genome projects. Nature 464(7291):993-8.

Lundberg et al (2010) Defining the transcriptome and proteome in three functionally different human cell lines Mol Systems Biol. 6:450.

Gry M, Oksvold P, Pontén F, Uhlén M. (2010) Tissue-specific protein expression in human cells, tissues and organs. J Proteomics Bioinform 3(10):294-301.

Lundberg E, Uhlén M. (2010) Creation of an antibody-based subcellular protein atlas. Proteomics 10(22):3984-96.

Schwenk et al  (2010) Towards next generation plasma profiling via heat-induced epitope retrieval and array-based assays. Mol Cell Proteomics 9(11):2497-507.

Fagerberg et al (2010) Prediction of the human membrane proteome. Proteomics 10(6):1141-9

Schwenk  et al (2010) Comparative protein profiling of serum and plasma using an antibody suspension bead array approach. Proteomics 10(3):532-40.

Gloriam et al (2010)  Report: A community standard format for the representation of protein affinity reagents.  Mol Cell Proteomics 9(1):1-10.

Fagerberg et al (2011) Large-Scale Protein Profiling in Human Cell Lines Using Antibody-Based Proteomics. J Proteome Res., in press

Fagerberg L, Stadler C, Skogs M, Hjelmare M, Jonasson K, Wiking M, Abergh A, Uhlén M, Lundberg E. (2011) Mapping the Subcellular Protein Distribution in Three Human Cell Lines. J Proteome Res., in press

   7. Plans for 2011/2012

· Launch of version 6 of the Antibodypedia in December 2011 with changes suggested by the HAI session in Geneva incorporated. 

· Launch of a new version 9.0 of the Human Protein Atlas in November 2011.  The database will contain data for more than 60% of the human protein-encoding genes.

   8. Contact information

Email: mathias@biotech.kth.se
HAI home page: www.hupo.org/research/hai/
Human Protein Atlas: www.proteinatlas.org
Antibodypedia: www.antibodypedia.org
NCI antibody resource program: http://proteomics.cancer.gov/ 

EU Affinomics: www.affinomics.org
Report iMOP founding meeting Zurich, April 27-28, 2011

Participants:

Christian Ahrens, CH

Katja Bärenfaller, CH

Emøke Bendixen, DK

Steve Briggs, U.S.A. (co-chair)

Philip Brownridge, U.K.

Erich Brunner, CH

Michael Daube, CH

Ueli Grossniklaus, CH

Michael Hengartner, CH (chair)

Henning Hermjakob, U.K.

Alex Jones, U.K.

Marko Jovanovic, CH

Craig Lawless, U.K.

Christian Ravnsborg, DK

Sabine Schrimpf, CH (co-ordinator)

Deni Subasic, CH

Andreas Tholey, D (co-chair)

Manuel Weiss, CH

Cathy Zheng, CH

Excused:

Ruedi Aebersold, CH

Rolf Apweiler, U.K.

Mark Baker, AUS

Ron Beavis, CAN

Eric Deutsch, U.S.A.

Günter Lochnit, D

Lennart Martens, B

Yhong-Hee Shim, Korea

Klaas van Wijk, U.S.A. (co-chair)

Christian von Mering, CH

Introduction:

iMOP (initiative on model organism proteomes) was accepted as a new HUPO initiative at the HUPO meeting in Sydney, 2010. The proposed aims of iMOP are to:

· integrate different model organism research groups into a model organism proteomics community 

· promote interaction between them

· integrate the model organism communities better into HUPO 

· promote proteomics within the model organism communities. 
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Figure 1: Interactions promoted by the iMOP initiative

Thanks to these interactions (Figure 1), iMOP will promote a better visibility of model organism communities within HUPO, and a better appreciation of proteomics within the various model organism communities. Increased interactions among model organism proteomicists is also expected to lead to the development of joint resources and standards, which should ultimately lead to better and new science.

On April 27 and 28, 2011, scientists interested in iMOP have met for the iMOP founding meeting. During the founding meeting, strategies were defined on how to attract more groups working on species, which are not yet represented within iMOP, and on how to identify the biological needs of the model organism community. In addition, chairs were elected and decisions about the organization of iMOP were taken. 

Elections:

The participants unanimously elected as 


Chair: 

Michael Hengartner (University of Zurich)

Co-chairs:  
Steve Briggs (UC San Diego)

Andreas Tholey (Kiel University)

Klaas van Wijk (Cornell University)

Co-ordinator: Sabine Schrimpf (University of Zurich)

List of species / model organisms represented by participants:

We discussed whether iMOP should be restricted to specific species or whether all non-human species should be included. The participants unanimously decided that the latter should be the case. Several species were represented by the participants (Arabidopsis thaliana, Bos Taurus, C. elegans, Drosophila melanogaster, Dictyostelium, Saccharomyces cerevisiae, Sus scrofa, Zea mays, Chlamydomonas, Cassava, S. pombe, Equus, Mussels,

Prokaryotes: Mycobacteria, Burkholderia, Bartonella).

However, other species studied at the proteome level are not represented yet (e.g. E. coli, Fungi, Salmonella, Shigella, Plasmodium, Mus musculus, Rattus norvegicus, Canis, Danio rerio, Gallus gallus, Xenopus, Planaria).

To integrate groups working on such “missing species”, participants suggested that iMOP advertises its existence via species newsletters, national protein societies and species specific societies. The EU-funded project PrimeXS can serve as a platform to promote iMOP.
Presentations:

M.W. introduced PaxDB (www. http://pax-db.org/), a repository for quantitative data from currently 10 different species. H.H. introduced ProteomExchange (http://www.proteomexchange.org/), a consortium to provide a single point of submission to proteomics repositories.

iMOP contribution to HPP:

iMOP uses model organisms to understand biology. iMOP projects will also include cross-species comparative studies, as well as population studies that are impossible to be done in humans. The initiative provides technology platforms, tools and interfaces to represent data. The comparison to model organism proteins will help to better understand the function of human proteins

Responsibility assignments:

M.W. will create an iMOP website (possible address: www. imop.hupo.org)

It will contain information about the initiative’s organization, chairs, members, organisms, data repositories, meetings, etc. 

M.W. will initiate a Wiki page and a mailing list to promote networking between members. S.Sch. will be responsible for the moderation of the mailing list. M.W. and S.Sch. will create an iMOP poster and a flyer, which can be downloaded from the website and used to present the initiative at meeting, workshops, etc.

A.J. will write a statement about iMOP for publication in one of the proteomics journals, and will distribute the first draft to the participants.

Concrete steps from the IT side: 

Crucial points are to standardize database infrastructures, and data submission to and representation in organism-specific databases, in order to facilitate the conversion of identifiers and the integration of a common orthology reference system. 

H.H. recommends DAS tracks as a flexible way to include information from proteomics databases into more general resources like UniProt. PeptideAtlas and PRIDE both already provide DAS tracks, for an example see http://www.ebi.ac.uk/dasty/client/index.html?q=P05067. H.H. will contact the Chado initiative (Chado: relational database schema) and look into proteomics representation in specific model organism databases.

C.A. will contact PeptideAtlas and Skyline about peptide classification (how to deal with shared peptides).

M.W. (in collaboration with Christian von Mering) will collect further protein abundance data.

C.A. and A.T. will give recommendations on sample and data analysis, e.g. the target-decoy strategy, on the iMOP website.

M.J. and K.B. will work on the recommendations and guidelines for SRM/MRM assays.

Biological needs of the model organism community:

A.J. and H.H. will inquire the biological needs during the meeting of the British proteomics society meeting in July. 

E.Be. will do the same during the Danish meeting in September.

Funding/training courses:

M.H. will start headhunting a Co-ordinator for an EU-ITN proposal.

All members report back to iMOP when they advertise proteomics training courses.

iMOP session in Geneva (Tuesday, September 6, 2011), submitted agenda:

15.00 – 15.10: Michael Hengartner (University of Zurich), introduction 

15.10 – 15.35: Christian von Mering (University of Zurich), PaxDB

15.35 – 16.00: Emøke Bendixen (Aarhus University), farm animal proteomics

16.00 – 16.25: Joshua Heazlewood (Berkeley lab), plant proteomics 

16.25– 16.50: Dirk Bumann (University of Basel), host-pathogen interaction

16.50 – 17.00: general discussion about iMOP

Next satellite meeting:

A.T. will organize the next iMOP satellite meeting in Kiel in spring 2012. Ideally each group presents their project(s) in a 10 min talk. The presentations will be collected on the iMOP website. The exact date should be set ASAP.

Activities between HUPO initiatives:

iMOP will interact with PSI and contribute to HPP. At latest in Geneva, iMOP will contact the 

mouse disease initiative.

REPORT TO THE HUPO COUNCIL FROM THE HUPO HUMAN PLASMA PROTEOME PROJECT (HPPP)—August 2011

        Co-Chairs:  Gilbert S. Omenn, Mark S. Baker, Ruedi Aebersold
Aims of the HPPP:

1.  To stimulate large-scale analyses of human plasma and serum specimens and open sharing of results.

2.  To demonstrate and advance uses of PeptideAtlas and ProteomeXchange.

3.  To compare findings for the plasma proteome with other biofluid and organ proteomes, using PeptideAtlas.

4.  To lay a foundation for the biology- and disease-driven component of the emerging HUPO Human Proteome Project (B/D-HPP).

Highlights of 2009 and 2010 Workshops of the HUPO Human Plasma Proteome Project:  A Bridge with the HUPO Cardiovascular Initiative and the Emergence of SRM Targeted Proteomics
The 2009 Workshop was an experiment in co-scheduling two HUPO Initiatives, the Human Plasma Proteome Project and HUPO Cardiovascular Initiative.  The organizers aimed to stimulate interactions among the speakers and the attendees, which was successful.

Terry Farrah of the Institute of Systems Biology gave a 2009 update for the Human Plasma PeptideAtlas, expanding the 2005 HPPP reports and the initial Human Plasma PeptideAtlas of 2007 (www.peptideatlas.org).  Shotgun MS/MS datasets were re-analyzed from raw spectra with the TransProteomic Pipeline, searching with SpectraST for non-glyco and with X!Tandem for glyco-protein data.  The Human Plasma PeptideAtlas, including N-Glyco- and Non-glyco subatlases, can be used conveniently to check whether proteins identified in tissues, or in new plasma or serum studies, have been identified previously in plasma and what specific peptides and spectra have been observed. Several enhancements to Peptide Atlas were described as under development:  more sophisticated statistical modeling with iProphet to drive down protein false discovery rates (FDR); decoy searches to facilitate estimation of protein FDR using Mayu; multi-level protein identifications to reduce redundancy; and estimated abundance from spectral counting and quantitative immunoassay data.  iProphet and decoy searches are inserted between PeptideProphet and ProteinProphet in the TPP.  The Human Plasma PeptideAtlas was populated first with HPPP-I datasets and expanded with academic and corporate submissions.  HPPP-II increments from the Smith Lab at Pacific Northwest/Battelle and N-glyco-datasets from others boosted the cumulative protein identifications.  At < 1% protein FDR, the number of protein matches recognized can be reduced from 8314 sequence-specific to 4334 peptide-set-unique to 2462 distinguishable to 2050 covering set to 1986 canonical.  In PeptideAtlas these adjectives appear in the column “presence level.”  This range illustrates how hard it is to compare numbers of protein identifications processed with different rules and different tolerance for potential redundancy.  Regardless, the greater the protein sequence coverage, the less the ambiguity of peptide-to-protein matches.  A detailed publication of these PeptideAtlas enhancements and updates has now been published.

Henning Hermjakob of the European Bioinformatics Institute and Eric Deutsch of the Institute for Systems Biology described progress toward the ProteomeXchange that will link primary data repositories at EBI/PRIDE and the then-new NIH/Peptidome via the distributed file-sharing system Tranche at www.proteomecommons.org, developed at the University of Michigan, and then to systematic reanalysis at ISB/Peptide Atlas in Seattle and at GPMDB in Winnipeg.  Unfortunately, currently, due to budget pressures, NIH has terminated Peptidome and Tranche is stressed by very high dataset load and limited staffing.   

From the ETH-Zurich Aebersold Laboratory, Bernd Wollscheid highlighted progress on proteotypic peptides and selected reaction monitoring (SRM) for plasma.  This approach provides a strategy and N-glycosite peptide reagents for quantitative identification of targeted peptides.  Glycoproteins represent an especially informative subproteome, enriched for cell surface and secreted proteins.  Because albumin is not a glycoprotein, this strategy reduces complexity and enhances dynamic range.  Meanwhile, more than 80 percent of FDA-approved clinical marker assays are glycoprotein analytes. Since the early adaptation of MRM by Leigh Anderson and Christie Hunter (Applied Bio, Inc.), there has been rapid emergence and availability of QQQ mass spectrometers and software to guide the choice of peptides with favorable ionization and generation of distinctive transitions in the 3rd quadrupole at scheduled retention times.  Wollscheid discussed how to select the proteins and their peptides for SRM assay development and how to generate and optimize the SRM assays.  PeptideAtlas and UniPep (human N-linked glycosites) are key databases.  Synthetic peptides can be produced on solid-stage substrates from which they are released by chemical cleavage for use in SRM assays (e.g., JPT, Berlin).  ETHZ has produced a library of SRM spectra for the entire yeast proteome, and is rapidly generating 5000 peptides for 2300 proteins from the human N-glycosite proteome.

Rajasree Menon of the University of Michigan presented an analytical framework for the detection and annotation of alternative splice variant peptides, a new class of isoform-specific protein cancer biomarkers in plasma and tumors.  Alternative splicing generates protein diversity without increasing genome size.  The analytical pipeline identifies and quantifies known and novel splice isoforms from peptide sequences determined by LC- MS/MS.  MS/MS spectra are interrogated against a non-redundant database of exhaustive 3-frame translation of Ensembl transcripts and gene models from ECgene using X!Tandem software.  The search results are processed for peptide-to-protein integration by Trans Proteomic Pipeline (TPP) and Michigan Peptide to Protein Integration (MPPI).  Over-expressed novel variants are validated by qRT-PCR.  The exact splicing findings and the biological annotations for differentially-expressed splice variant proteins in pancreatic, breast, and colon cancers are quite interesting.

Jennifer Van Eyk of Johns Hopkins University illustrated the application of proteomics in cardiovascular diseases with a focus on aortic aneurysms.  Aortic dissection, resulting from a tear in the aorta, is associated with a mortality rate of 1% per hour without surgical intervention.  Aortic dissection can be caused by multiple mechanisms, including inherited connective tissue disorders, like Marfan syndrome (MFS, a result of genetic defects in fibrillin 1). Proteomics have been applied to investigate both the natural history and MFS disease.  2DE and MS-based iTRAQ quantification of aortic tissue obtained from young and old rats indicated numerous secreted proteins were increased, including the glycoprotein MFG -E8, which was shown to alter smooth muscle cells via a novel interplay with Ang II. Quantification of MFG-E8 along with other age-related secreted proteins (like TGF-beta1) has potential to determine “biological age” and associated risk for cardiovascular disease also in humans.  In fact, the quantitation of circulating levels in the mouse model of MFS showed that TGF-beta1 may allow assessment of the activity of aortic aneurysms and was sensitive to therapy with losartan, an AT1-inhibitor that significantly decreases aortic diameter in MFS patients.  TGF-beta1 was verified as a potential marker in the GenTac patient registry which enrolls patients with aortic aneurysms from a broad spectrum of heritable cardiac diseases and syndromes. 

Mingning Ning of Massachusetts General Hospital and Harvard Medical School in Boston discussed how the brain-heart connection can lead to various neurovascular disease states.  An extreme version of the influence of the brain on heart functions occurs when people are literally “scared to death" resulting, most likely, from a massive catecholamine surge.  Conversely, the heart can influence and induce neurovascular injury.  Dr. Ning’s laboratory concentrates on the underlying mechanisms in cardiac structural abnormalities, such as patent foramen ovale (PFO), which can lead to embolic strokes.  Using direct bedside intra-cardiac plasma sampling and quantitative temporal protein profiling of patients undergoing PFO closure, her team has been able to discern some of the underlying physiological mechanisms.  Analyses of the plasma microparticle sub-proteome has been useful in mapping the important brain-heart interactions in such neurovascular injuries. 
Michael Kuzyk of the University of Victoria in British Columbia, Canada, presented data on plasma-based SRM assays for 45 analytes which were selected as potential biomarkers specifically to be able to distinguish patients with coronary artery disease from normal control subjects.  Peptide standards were created for each SRM assay allowing absolute quantitation of the analytes from tryptic digests of human EDTA-plasma without prior affinity depletion or enrichment.  To achieve maximal sensitivity and specificity, instrument parameters were adjusted to generate the most abundant precursor ions and y ion fragments.  Excellent linear responses (r > 0.99) were obtained for 43 of the 45 proteins, with attomole level limits of quantitation and <20% coefficient of variation for 27 of the 45 proteins and with analytical precision for 44 of the 45 assays, varying by <10%. Concentrations for 39 of the 45 proteins were within a factor of 2 of reported literature values based on ELISAs.

The 2010 HPPP Workshop Session in the Sydney HUPO Congress

Eric Deutsch of the Institute for Systems Biology provided an update on the Human Plasma PeptideAtlas.  Currently, there are approximately 2000 distinguishable, canonical proteins with a protein false discovery rate (FDR) of 1%, the largest high-confidence proteome compiled to date (note 2009 Human Plasma PeptideAtlas update above).  Spectra came from 69 conventional LC-MS/MS-based plasma proteome studies and from 22 studies in which tryptic peptides isolated via solid-phase glycocapture were searched against a target-decoy sequence database using X!Tandem. All peptide-spectrum matches (PSMs) were assigned probabilities using the Trans-Proteomic Pipeline (TPP) statistical validation tools.  Spectra for each experiment below a given PSM FDR (.0002 for non-glycocapture, .00003 for glycocapture) were compiled.  FDRs were decoy-estimated at 1% for proteins and 0.16% for peptides, lower than previously-reported human plasma peptide lists.  He showed how these data can be leveraged by the PeptideAtlas query tools to enable targeted proteomics via selected reaction monitoring mass spectrometry.  
At the Human Proteome Project (HPP) launch session of the 2010 HUPO Congress, Deutsch presented data from Laura Beretta, Tadashi Yamamoto, and Gil Omenn from preliminary cross-proteome analyses for the HUPO Liver, Kidney, Urine, and Plasma Initiatives.  These and other HUPO initiatives are one of the foundations for the biology and disease-driven component of the Human Proteome Project (B/D-HPP).

Richard Lipscombe of Proteomics International and the Centre for Food and Genomic Medicine in Perth, Western Australia, spoke about “diabesity,” a term that combines the twin epidemics of diabetes and obesity, and is considered to be a “metabolic time bomb.”  In the last decade, numbers of diabetics worldwide have doubled and are projected to grow from 250 million to 380 million by 2015.  Plasma biomarkers are being sought for prediction of early-onset of diabesity and its complications, and ultimately to facilitate discovery of new therapeutic targets.  Ten cohorts representing diverse Western Australian populations have been studied, including both children and adults with either type 1or type 2 diabetes or who are obese. This group also has gained access to the Busselton Health Study (16,000 participants) and the Fremantle Diabetes Study (1426 participants).  Plasma samples from selected subgroups of various cohorts have been quantified using iTRAQ following immunodepletion, analysis by LC MALDI MS/MS, and then validation.  Candidate biomarkers using an orthogonal MRM approach.  Between 200-300 proteins per cohort were identified; across all studies 60 proteins showed significant differences in expression when compared to controls, of which two-thirds were new associations.

Richard Smith of the Pacific Northwest National Laboratory (PNNL) in Richland, Washington, USA, described several emerging proteomics technologies that are highly promising.  These discovery-based tools are able to measure thousands of proteins in plasma and other complex biological samples and represent a technical breakthrough. Success to date in establishing new clinical biomarkers has been limited, in general, despite such significant technological advances and large investments in biomarker discovery efforts.  One explanation is that current proteomic technologies have not provided sufficient sensitivity for broad coverage of the proteome in combination with the throughput required for confident biomarker discovery applications.  This is further complicated by the extent of human biological variation, the large dynamic range of protein abundances in blood, and the sensitivity needed to detect many clinically relevant analytes that are expected to be present in low ng/mL to pg/mL concentrations.  As part of the NIH-supported Proteomics Research Center at PNNL, Dr. Smith’s group has developed a nano-liquid chromatography-ion mobility MS proteomics platform that provides significantly improved sensitivity and a throughput of >50 samples per day. Examples were provided that illustrated the best currently available platforms with a variety of discovery and verification studies. 
Bernd Wollscheid of the Institute for Molecular Systems Biology at ETH-Zurich presented platforms for sensitive, reproducible MS-based measurements, primarily an update on SRM platforms.  N-glycosylated proteins represent a clinically interesting subproteome which by SRM can achieve low ng/ml limits of detection without prior sample fractionation.  Dr. Wollscheid presented data on a new library of verified SRM assays and associated tools for 7000 N-glycosites that are mapped to 3298 human proteins.  The parameters for these SRM assays are available through the new public resource freely accessible through the SRMAtlas web-repository.  SRMAtlas will enable faster design and implementation of quantitative SRM-based experiments by providing tested SRM peptide measurement coordinates for a wide range of clinical research questions.  Examples were provided on the quantification of 53 selected glycoproteins spanning almost 7 orders of magnitude in concentration in sera from 32 individual donors.
We anticipate that the progress from such studies of the human plasma proteome will be a good foundation for the Human Proteome Project and many other basic and clinical applications.

During 2011, a major event for the HPPP was the development of the Cedar tiered scheme for the Human Plasma PeptideAtlas, published in Molecular & Cellular Proteomics in June.

Publications:

      Farrah T, Deutsch EW, Omenn GS, Campbell DS, Sun Z, Bletz JA, Mallick P, Katz JE,  Malmström J, Ossola R, Watts JD, Lin B, Zhang H, Moritz RL, Aebersold R. A high-confidence human plasma proteome reference set with estimated concentrations in peptideatlas. Mol Cell Proteomics. 2011 Jun 1; doi: 10.1074/mcp.M110.006353.
      Legrain P, Aebersold R, Archakov A, Bairoch A, Bala K, Beretta L, Bergeron J, Borchers CH, Corthals GL, Costello CE, Deutsch EW, Domon B, Hancock W, He F, Hochstrasser D, Marko-Varga G, Salekdeh GH, Sechi S, Snyder M, Srivastava S, Uhlén M, Wu CH, Yamamoto T, Paik YK, Omenn GS. The human proteome project: current state and future direction. Mol Cell Proteomics, 2011; doi: 10.1074/ mcp.M111.009993-1.

      Omenn GS, Baker MS, Aebersold R.  Recent workshops of the HUPO Human 
         Plasma Proteome Project (HPPP):  A bridge with the HUPO Cardiovascular   

         Initiative and the emergence of SRM targeted proteomics. Proteomics 2011 (on-
         line). 

     The annual scientific session of the HUPO Human Plasma Proteome Project (HPPP) will be held on Wednesday AM Sept 7 at the Geneva Congress:  Omenn GS, Baker M, Aebersold R.  The HUPO Human Plasma Proteome Project: 2011 Update.  Primary presentations will deal with:

     o The 2011 Update for the Human Plasma Proteome PeptideAtlas (Deutsch et al, abstract #2179)

     o The introduction of “Cedar: A Multi-tiered Protein Identification Scheme for Shotgun Proteomics” (Farrah et al, abstract #2611, and MCP June 2011)

     o  The progress creating the Human SRM Atlas with multiple proteotypic peptides for each of the 20,000 proteins from human protein-coding genes (Aebersold and Moritz labs).  

     All participants will be invited to discuss the contributions of research on the plasma proteome to the overall Human Proteome Project and the use of Cedar for cross-analyses of datasets from organ-based, biofluid-based, chromosome-based, and disease-based proteome studies.  We are keen to have additional major human plasma proteome datasets submitted to PRIDE and PeptideAtlas via the ProteomeXchange.

Human Cardiovascular Initiative (HCVI) Report, August 2011,

including joint workshop with HPPP (see HPPP Report)—Peipei Ping, HCVI chair
At the Toronto Congress, the HCVI and the HPPP experimented with co-scheduling their two workshops. The organizers, initiatives chairs Peipei Ping and Gil Omenn, aimed to stimulate interactions among the speakers and the attendees, which was successful.  A full report of the workshop is included in the combined 2009-2010 workshop summary under the HPPP.  Here we highlight the presentations from the Cardiovascular Initiative speakers.

Jennifer Van Eyk of Johns Hopkins University illustrated the application of proteomics in cardiovascular diseases with a focus on aortic aneurysms.  Aortic dissection, resulting from a tear in the aorta, is associated with a mortality rate of 1% per hour without surgical intervention.  Aortic dissection can be caused by multiple mechanisms, including inherited connective tissue disorders, like Marfan syndrome (MFS, a result of genetic defects in fibrillin 1). Proteomics have been applied to investigate both the natural history and MFS disease.  2DE and MS-based iTRAQ quantification of aortic tissue obtained from young and old rats indicated numerous secreted proteins were increased, including the glycoprotein MFG -E8, which was shown to alter smooth muscle cells via a novel interplay with Ang II. Quantification of MFG-E8 along with other age-related secreted proteins (like TGF-beta1) has potential to determine “biological age” and associated risk for cardiovascular disease also in humans.  In fact, the quantitation of circulating levels in the mouse model of MFS showed that TGF-beta1 may allow assessment of the activity of aortic aneurysms and was sensitive to therapy with losartan, an AT1-inhibitor that significantly decreases aortic diameter in MFS patients.  TGF-beta1 was verified as a potential marker in the GenTac patient registry which enrolls patients with aortic aneurysms from a broad spectrum of heritable cardiac diseases and syndromes. 

Mingning Ning of Massachusetts General Hospital and Harvard Medical School in Boston discussed how the brain-heart connection can lead to various neurovascular disease states.  An extreme version of the influence of the brain on heart functions occurs when people are literally “scared to death" resulting, most likely, from a massive catecholamine surge.  Conversely, the heart can influence and induce neurovascular injury.  Dr. Ning’s laboratory concentrates on the underlying mechanisms in cardiac structural abnormalities, such as patent foramen ovale (PFO), which can lead to embolic strokes.  Using direct bedside intra-cardiac plasma sampling and quantitative temporal protein profiling of patients undergoing PFO closure, her team has been able to discern some of the underlying physiological mechanisms.  Analyses of the plasma microparticle sub-proteome has been useful in mapping the important brain-heart interactions in such neurovascular injuries. 
Michael Kuzyk of the University of Victoria in British Columbia, Canada, presented data on plasma-based SRM assays for 45 analytes which were selected as potential biomarkers specifically to be able to distinguish patients with coronary artery disease from normal control subjects.  Peptide standards were created for each SRM assay allowing absolute quantitation of the analytes from tryptic digests of human EDTA-plasma without prior affinity depletion or enrichment.  To achieve maximal sensitivity and specificity, instrument parameters were adjusted to generate the most abundant precursor ions and y ion fragments.  Excellent linear responses (r > 0.99) were obtained for 43 of the 45 proteins, with attomole level limits of quantitation and <20% coefficient of variation for 27 of the 45 proteins and with analytical precision for 44 of the 45 assays, varying by <10%. Concentrations for 39 of the 45 proteins were within a factor of 2 of reported literature values based on ELISAs.

Activity Report of HUPO Human Liver Proteome Project (HLPP)

(September 1st, 2010 to July 1st, 2011)
Co-chairs: José M. Mato, Fuchu He, Laura Beretta
As one of the first international collaborations in the human proteome initiatives, HLPP has been assembled the most comprehensive proteomics data set for a human organ. The initiative has generated an integrative approach leading to a comprehensive protein atlas of a given organ, developed standard operating procedures (SOPs) and played an exemplary role for other HUPO initiatives. The organization plan, termed as ‘Solar System’ for all of the major studies and its technical workflow in proteomics has been accepting more and more as one of the standard in the field. Moreover, HLPP has been kicking off for the second phase development of the whole liver proteomics study to explore the complexity of physiological processes in this vital organ, which could also be acceptable as one of the model for the launching of Human Proteome Project. 

Workshop in the Reporting Period 

The 12th HLPP workshop was held in conjunction with the 9th HUPO 2010 World Congress on September 20th in Sydney, Australia. More than twenty participants from fifteen countries attended this 2-hour workshop chaired by Prof. Fuchu He. In the workshop, eight scientists gave presentations to report their individual progress. 

Prof. Shimin Zhao from Fudan University, Shanghai, China, highlighted their progress of the posttranslational modification for liver proteome. By semi-quantitative proteomics approach, Shimin and his colleagues revealed that protein acetylation was a prevalent modification for liver enzymes involved in the intermediate and energy metabolism. More importantly, their study also suggested that protein acetylation was an evolutionary conserved posttranslational modification as well which played central roles in metabolic regulation. This discovery has been published on Science and was hailed as an exciting discovery by numerous news reports. Expert comments from the top scientific journals emphasized these novel insights into metabolic regulation and further enlightened the link between nutrition and other environmental parameters with metabolism. The identification of acetylation on lysine site in these metabolic enzymes will also potentially provide promising drug targets for the treatment of metabolic dysfunction in liver. 

Dr. Dong Li from Beijing Proteome Research Center(BPRC), China, reported their study on knowledge mining based strategy and Human Liver Protein-protein Interaction Networks (HLPN). To better understand the functional organization of the human liver proteome, a network of 3,484 interactions between 2,582 proteins was established. From them, 58 potential liver disease-associated proteins and 268 potential regulators of NF-(B pathway were identified, of which GIT2 was characterized as a novel modulator of the NF-(B signaling pathway. It implicated that this organ specific PPI map could be valuable resources for biological study. 
Prof. Ying Jiang from the same center in Beijing, China, described a human liver proteome localization map developed through organelle separation and semi-quantitative proteomics study. The human liver proteome localization (HLP-Loc) database (version 1.0) based on previous reports and their multi-organelle localization experiments were constructed and will be publicly accessible.
In disease proteomics field, four researchers gave presentations on biomarkers discovery and therapeutic targets evaluation in HCC metastasis. Prof. Pengyuan Yang from Fudan University had verified that CAV-1 involved in the Wnt pathway may be an important protein assisting the EMT process resulting HCC metastasis. Their result also suggested that HBV could be an essential factor for HBAg positive transition to HCC. Dr Lifeng Peng from Victoria University of Wellington described the analysis of mouse liver microsomal fractions. They identified 321 transmembrane proteins including the protein with up to 16 predicted TMD in the structure. Dr Felix Elortza from CIC bioGUNE overviewed their proteomic analysis on hepatocyte-derived microvesicles to identify non-invasive biomarkers for liver injury. Prof Young-Ki Paik from Yonsei Proteome Research Center reported hCE1 as a potential novel HCC biomarker. Their results suggested that hCE1 might be one of the major regulatory factors controlling normal cellular homeostasis and possibly act as a carcinogenesis blocker.
Prof. Fuchu He, the co-chair of HLPP from BPRC, presented the proposed plan for the second phase of HLPP. With the largest datasets for human liver proteome and liver protein-protein interaction in hand, and other exciting discoveries such as protein acetylation, they were in a position to seek a more systematic view of liver proteome in the second phase. In this second phase, HLPP will try to figure out the phase-specific proteomic patterns in the progression of nonalcoholic fatty liver disease, main players in hepatitis infection, protein markers for HCC and HCC metastasis. Meanwhile, the proteomiscs will also pay more attention on the comparison of physiome and pathome to determine molecular mechanism for regular liver functions and disease for the final treatment of these disaster diseases in China and in the world as well. In order to reach that goal, animal models are still the major tools for hepatic disease research and biomarker discovery. The detailed proposal for the second phase is in preparation.

Scientific Summary in the Reporting Period 

Proteomic Profiling of Mouse Liver Cell System

Cell sorting and purification provided a sensitive and accurate approach for protein profiling study on cell type specific proteomics and opened up a new area for HLPP. Prof. Ying Jiang and her colleagues, a team from BPRC, established a new method which could simultaneously isolate hepatocytes (HCs), hepatic stellate cells (HSCs), Kupffer cells (KCs) and sinusoidal endothelial cells (LSECs) from the liver of the C57BL/6J mice by a combination of collagenase based density gradient centrifugation and magnetic activated cell sorting (MACS). The purity of these four cell types was 98%, 97%, 98% and 91% respectively. The proteins has been profiled by SDS-PAGE or RCX separation followed by LC-MS/MS with high mass accuracy and high scan speed (LTQFT). Totally, 9564 proteins corresponding to 8983 genes were identified from the four cell types. This dataset provides a blueprint for the cellular localization of liver proteome, and helps understanding the biological characteristics of major cell types in liver.
Analysis of the Endogenous Human Regulator Complexom
Elucidation of endogenous cellular protein-protein interactions and their networks was one of the most desirable goals for biological studies. Prof. Jun Qin reported their study of endogenous human regulator protein complex networks obtained from integrative mass spectrometry-based analysis of 3,290 affinity purifications. By preserving weak protein interactions during complex isolation and utilizing high levels of reciprocity in the large dataset they identified many unreported protein associations. Furthermore, their work revealed a tiered interplay within networks that share common proteins, providing a conceptual organization of a cellular proteome composed of minimal endogenous modules (MEMOs), functional uniCOREs and regulatory complex-complex interaction networks (CCIs). This resource that covered protein interactions for more than 11,000 human gene products provided a reference map for the landscape of regulator protein interactions in the cell. This data set and its analysis tools had been published on the recent Cell.
Stable Isotope Labeling with Amino Acids in Drosophila Melanogaster for Quantifying Proteins and their Ubiquitin Conjugates
The fruit fly Drosophila melanogaster is one of the most widely used model organisms in biology for the studies of genetics, physiology, development and evolution. Stable isotope labeling with amino acids in cell culture (SILAC) provided solutions for quantitative proteomics study, and turns out to be the golden standard in the field. However the lacking of completely labeling method for fly proteome is limiting its biological application. Prof. Ping Xu from BPRC developed a simple but efficient procedure to incorporate stable isotope labeled amino acids into the fly proteome. They fed fly with SILAC labeled yeast and optimized media, enabling almost near complete labeling in a single generation. By utilizing this SILAC labeled fly as a tool, they further evaluated the biological variation, which is common problem presented in the quantitative proteomics study, with individual fly and pooled samples in a series of null experiments. Moreover, they also extended the SILAC method to study the dynamics of protein ubiquitination during the fly life span of the fly, by measuring the level of ubiquitin and along with their specific polyubiquitin chains. The data demonstrated the completely labeling of fly with SILAC and its successful application in fly, facilitating the integration of powerful fly genomics with emerging fly proteomics.
Regular Patterns for the Selective Utilization of Structural Factors Contributing to Biological Complexity
During evolution, proteins containing newly-emerged domains and the increasing proportion of multi-domain proteins in the full Genome-Encoded Proteome (GEP) have substantially contributed to the increasing biological complexity. However, it is not known how these two potential structural factors are selectively utilized at certain conditions. Prof. Jiang’s lab classified proteins according to domain number and domain age, and explored the rules across species for the selection of proteins from GEP to various Condition-Specific Proteomes (CSPs). Interestingly, multi-domain proteins or proteins only containing old-age domains are significantly over-represented in CSPs compared to GEP, which is much more notable in multi-cell organisms than uni-cell organisms. When comparing across CSPs, we found multi-domain proteins are over-represented more remarkablely in complex tissues than simpler ones. Thus, biological complexity in certain conditions is driven by the diverse domain organization instead of new type of domains, agreeing with the universal principle of economic and inertial utilization.
A Novel Approach to the Multiplex Measurement of Nanosized Exosomes

Exosomes are nanoparticles carrying diverse membrane and cytosolic proteins as well as messenger and microRNAs. They are shed into body fluids from various cells to play an important role in intercellular communication. Certain circulating exosomes levels are elevated in various disorders, including atherosclerosis, inflammation, and cancer. Exosome research is limited by the current methods of measurement such as ultracentrifuge, EM, flow cytometry, which are slow and non-efficient. Dr Zhiyuan Hu demonstrated that Surface Plasmon Resonance (SPR) antibody microarray is an efficient way to quantitate and characterize circulating exosomes. Different antibody on the chip can specifically capture various exosomes through their surface protein. The measurement is label-free, real time, and multiplex. The novel method has great potential in disease biomarker discovery and application.  
Biomarker Discovery for Hepatocellular Carcinoma based on Monoclonal Antibody Technology
Research on tumor biomarkers becomes more and more prevalent for its predominant role in early diagnosis and therapy of HCC. In previous study, Dr Ying Liu generated a panel monoclonal antibodies (mAbs) against HCC-LM6, a HCC subline with high metastatic potential, she characterized one of them which named QAC081 in present study. QAC081 mAb showed different staining patterns in different sublines (HCCLM6, HCC97L, HepG2 and L02) in immunofluorescence examination. QAC081 mAb showed positive staining (10/38) in the new vessel of liver cancer tissues but negative (0/3) in the normal hepatocytes of paraneoplastic tissues. The corresponding antigen of QAC081 mAb was identified as fibronectin (FN) and the target epitope was further described within FN 1078-1673aa. Our results may have discovered a new FN site related to tumor metastasis.
Implementing Targeted Mass Spectrometry Technique in Proteomics Research
Targeted mass spectrometry approach has been appreciated recent years due to its merits in high sensitivity, fast speed and high throughput in the field of quantitative analysis. Here we show two researches that illustrate the power of selective reaction monitoring (SRM) in different applications. In one research, intelligent SRM (iSRM) was coupled with QconCAT (a strategy to express artificial concatenation of tryptic peptides from a set of different proteins, and use as internal standard for SRM analysis) to quantify the abundance of mouse liver proteins in large scale. A known amount of the QconCAT protein is then co-digested with the analyte proteins; and the ratio of the digested proteins is determined by comparing the relative intensities of the analyte peptides that have been normalized to their corresponding isotope-labeled qCAT peptides. An increased throughput that exceeds 300 peptides from the proteome of mouse liver in a 60 minute HPLC gradient run was obtained. Thousands of proteins from mouse liver could be quantified using the QconCAT and iSRM strategy. In another research, targeted SRM was used to measure the level of core fucosylation (CF) in glycoprotein. The CF modification was believed to be linked with various pathogenesis processes, esp. tumorigenesis. The research first showed that the simplified glycopeptides (peptide sequence attached with fucose-GlcNAc disaccharides) show different fragmentation pattern along with the change of collision energy in triple quadrupole MS. The pair of parent ion mass and neutral loss mass due to preferential loss of fucose provide the strongest SRM transition for quantitative analysis of CF-modification. The developed method was further applied to the analysis of 7 CF-glycopeptides from clinical serum from HCC patient, and the differential expression levels of CF modifications in some peptides were inferred. 

Searching for non-invasive biomarkers for liver injury: exosome and peptidome approaches

There is an increasing interest to find different approaches that will allow having disease markers by analyzing samples obtained by non invasive means. Serum and urine are very interesting biofluids to reach that goal, but the elevated complexity of the proteomes makes these analyses challenging.  José M. Mato´s group at CIC bioGUNE has lately been active studying different approaches that shall help to circumvent this problem. 

Microvesicles are sub-cellular compartments that are present in the majority of the body fluids, which are emerging as an excellent biological source both to extend body fluids proteomes, and to be applied in the discovery of non-invasive tissue-specific disease biomarkers. In the past we showed that hepatocytes are able to secrete these vesicles to the extracellular space and recently, we were able to show that these microvesicles from urine could be useful to identify noninvasive biomarkers for liver disease.  With the aim to examine if hepatic secreted microvesicles could be detected in blood samples we have applied the methodology described to purify these vesicles to plasma samples from healthy individuals and performed shotgun proteomics on those preparations. As results we have detected more than 60 proteins. Many of the identified proteins are associated with immune system and others are involved in coagulation, signal transduction, and proteinase inhibition indicating that these vesicles could play a role in these processes.

Peptidome profiling is a straight forward technique that enables the recognition of distinctive patterns that shall allow differentiation among diverse, for instance, physiopathological conditions. We explored this methodology to search for urinary peptide and small protein profiling of a model glycine N-methyltransferase knockout mice (GNMT-KO) which is a well known model to study non alcoholic fatty liver disease (NAFLD). This study was realized by comparing GNMT-KO and WT in two different life time points: 3 and 6 months old. Solid – phase extraction (SPE) using magnetic beads (C18 and WCX) in combination MALDI-TOF MS was performed. Obtained profiles of peptides and small proteins in the range 1000 – 20000 Da were statistically normalized and analyzed. Both SPE methods displayed a MALDI-TOF profiles that were able to address different patterns among the different groups analyzed, showing that this method shall be valid to monitor hepatic damage.
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Mission statement

The HUPO Proteomics Standards Initiative (PSI) defines community standards for data representation in proteomics to facilitate data comparison, exchange and verification. 

Summary

The PSI continued to be highly active, matching last years’ 12 publications again in this reporting period. Three PSI-related grants are currently active, PSIMEx (EU, 1.5 M Euro), ProteomeXchange (EU, 1.8 M Euro, started 1/1/2011), and jmzML (UK BBSRC). Eight workshops were held.

Organization

Work groups

The main organizational unit of the Proteomics Standards Initiative is the work group. Currently, there are the following work groups:

· Molecular Interactions (MI)
· Mass Spectrometry (MS)
· Proteomics Informatics (PI)
· Protein Separation (PS) 
· Protein Modifications (MOD)

HYPERLINK "http://www.psidev.info/index.php?q=node/80"
http://www.psidev.info/index.php?q=node/80

HYPERLINK "http://www.psidev.info/index.php?q=node/40"
http://www.psidev.info/index.php?q=node/40

HYPERLINK "http://www.psidev.info/index.php?q=node/83"
http://www.psidev.info/index.php?q=node/83

HYPERLINK "http://www.psidev.info/index.php?q=node/92"
http://www.psidev.info/index.php?q=node/92
Inter-group activities

To ensure consistency between work group deliverables, the PSI also maintains the following inter-group activities:

· Controlled vocabularies 

· Steering Committee

HYPERLINK "http://www.psidev.info/index.php?q=node/91"
http://www.psidev.info/index.php?q=node/91 

· MIAPE (Minimum Information About a Proteomics Experiment)

Deliverables

The standard deliverables of each work group are 

· Minimum Information Specification: For the given domain, this specifies the minimum information required for the useful reporting of experimental results in this domain. 

· Formal exchange format for experimental results in the domain. This will usually be an XML format, capable of representing at least the Minimum Information, and normally significant additional detail.

· Controlled vocabularies.

· Support for implementation of the standard in publicly available tools.

The PSI document process

With increasing investments in PSI standard implementations by instrument providers, software developers, and end users, we developed a formal process for the development and maintenance of PSI standards. The process and its implementation on the PSI web site have been published by Vizcaino et al [13].

HUPO Initiatives Interaction

The HUPO PSI has a subsidiary role supporting other HUPO projects and workgroups, aiming to ensure collaboration and consistency in the data management approaches taken by the HUPO proteomics initiatives. We have contributed to the data management of the HUPO Plasma Proteome (I), Brain, and Liver Proteome Projects, and participate in the Model Organisms Initiative (iMOP). The HUPO PSI benefits greatly from these interactions, as regular interactions with HUPO experimentalists and analysts help to ensure that our own activities are not conducted in a void. 

Currently, in the context of the ProteomeXchange project, major proteomics repositories represented in the PSI mass spectrometry work group (PRIDE, PeptideAtlas, Tranche) are defining the systematic data capture for the second phase of the Plasma Proteome Project (PPP), as well as for the joint HUPO project. For details see http://www.proteomexchange.org. 

A first large scale dataset for HUPO PPP II has been processed through the proposed pipeline. This preliminary work has contributed to the EU ProteomeXchange grant, which involves 12 partners from Europe and North America, and started 1/1/2011. 

It is also anticipated that PSI will have an active role in the chromosome-based protein mapping strategy (C-HPP), an highly collaborative initiative of the HUPO Human Proteome Project (HPP). 

Activities 

Workshops and Meetings 

· PSI spring meeting, Heidelberg, Germany, April 2011, 80 participants

· ProteomeXchange workshop, Heidelberg, Germany, April 2011, 25 participants

· PSIMEx workshop, Heidelberg, Germany, April 2011, 20 participants

· mzTab workshop, Tuebingen, Germany, June 2011, 6 participants

· PSI workshop as part of the HUPO 2010 conference, Sydney, September, 40 participants.

Standards development

The following standard documents/guidelines have been publicly released/published by the PSI in the reporting period:

· Proteomics Informatics: 

· mzIdentML: The mzIdentML format captures peptide and protein identifications following mass spectrometry. Version 1.0 was released in the previous reporting period, some minor updates have been made and version 1.1 will be released imminently.

· Mass Spectrometry:

· mzML: The mzML format continues to be stable at version 1.1. The number of implementations continues to grow with most of the vendors are supporting mzML in released or soon-to-be released software. No schema updates are planned at this time. The mzML article [3] was published in MCP.

· PSI-MS controlled vocabulary: The controlled vocabulary (CV) continues to receive minor additional and corrections.  A larger scale effort is underway to try to reorganize and improve the structure of the CV led by the PRIDE group. The restructuring is not expected to create a major impact on existing formats.

· TraML: The TraML format was submitted to the document process, was reviewed, and is now undergoing final revision and review at version 0.9.5 and is expected to be finalized this year.

· MIAPE-MS has been revised based on input from journal editors and other review and will be released this year. 

· Protein Modifications:

· During the reporting period the PSI-MOD working group produced 5 releases of the PSI-MOD ontology. An update of the supporting atom isotope mass table AtomTabl-02.00.XML was made on Dec 30 to incorporate change in the atomic masses published by IUPAC. The number of terms in the ontology increased from 1771 to 1873. The OMSSA database produced by the NCBI was incorporated into 138 terms, 136 preexisting and 2 new.

· Protein Separations: Last year’s publication of MIAPE-GEL guidelines has been completed with 

· GelML: “The gel electrophoresis markup language (GelML) from the Proteomics Standards Initiative [4].

· Molecular Interactions:

· PSICQUIC: PSI Common QUery InterfaCe: PSICQUIC is an API for computational access to molecular interaction data. It has been developed by the PSI MI group and is now supported by 15 molecular interaction data sources, among them DIP, IntAct, MINT, ChEMBL, and STRING. As of June 2011, 16 million (redundant) binary interactions are accessible through PSICQUIC.  [10].

· PSICSCORE: PSI Common Scoring System: Extending the concepts of PSICQUIC, PSISCORE provides a standard framework for scoring molecular interactions. It is now implemented by three reference servers. [10].

Tools and applications

· The PSICQUIC common query interface is already supported by open source reference implementations for server and client, as well as the popular Cytoscape visualization system.

· Various tools have been developed in support of mzIdentML, which will be published shortly, including parsers for other search engine formats (http://code.google.com/p/mzidentml-parsers/); a viewer and statistical analysis tool (http://code.google.com/p/mzidentml-viewer/); and a programming API (http://code.google.com/p/jmzidentml/). 

· An exemplar of best practice for data sharing in proteomics studies on gel electrophoresis showing how the corresponding MIAPE modules can be fulfilled and data deposited in public databases has been published [11].
· A new web-based software suite (The ProteoRed MIAPE web toolkit) performs several complementary roles related to proteomic data standards and guidelines to improve the quality of experimental reporting and ease the evaluation and publication of manuscripts. The toolkit is a first application capable of automatically linking the PSI's MIAPE modules with the corresponding XML data exchange standards, enabling bidirectional conversions. This toolkit is freely available at http://www.proteored.org/MIAPE/. [12]
Grants

· ProteomeXchange
The EU project “International Data Exchange and Data Representation Standards for Proteomics” started 1/1/2011. It comprises 12 partners, thereof 2 US partners and one publisher, and has an overall volume of 1.8 M Euro. As indicated in the title, the two aims are to establish an international proteomics data exchange, and further develop PSI standards, in particular for quantitative proteomics. 
The ProteomeXchange startup workshop was held directly after the PSI spring meeting in Heidelberg, April 2011. The outline concept for the ProteomeXchange workflow has been developed. A key feature was the strong support of the represented journals for the ProteomeXchange concept.

· PSIMEx
The EU project “Proteomics Standards Initiative and International Molecular Exchange – Systematic Capture of Published Molecular Interaction Data (PSIMEx)” started in January 2009. The project proposal comprises 14 partners from Europe, China, and the USA, and has an overall volume of 1.5 M Euro. Primary aim is the regular exchange of molecular interaction data between major data providers, based on HUPO PSI standards.
The PSIMEx project has now reached full production mode, and independently funded databases DIP, IntAct, MatrixDB, MINT, MPIDB, I2D, InnateDB, and Molecular Connections as a commercial entity are now co-ordinating at least part of their curation efforts for protein-protein interactions and release co-ordinated datasets in PSI formats.

· jmzIdentML
The BBSRC has funded an 18 month project to develop an API and viewer for the mzIdentML standard. The API will help proteome informatics developers to embed support within their tools for mzIdentML and is expected to be used within PRIDE for data import. The viewer will provide simple access to the standard for bench scientists, enabling data curation and simplifying submission to repositories.

Plans

· Activities

· mzQuantML, standard format for quantitative mass spectrometry

· TraML, standard format for SRM transitions

· mzTab, a tabular summary format for MS-based identification and quantitation results

· Update of MIAPE-MS specification, based on feedback and discussion among a group of journal editors and PSI representatives

· New MIAPE-Quant document specifically for quantitative proteomics, originating from parts of MIAPE-MS and MSI. This includes removal of the quantitative aspects in MIAPE-MS and MSI.

· Finalise PEFF, PSI Extended Fasta Format

· In addition, other minimum reporting guidelines related to sample preparation are being prepared for PSI review:

· Protein extracts preparation from cell culture, tissues and fluids

· Protein digestion (in gel and liquid)

· Phosphopeptide enrichment.

· Events

· mzQuantML workshop Tuebingen, July 2011

· HUPO PSI workshop at the HUPO Geneva Conference, September 2011

· HUPO PSI spring meeting 2012. Likely hosted by the Gilson group, USCD, US. 
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