 [image: image1.png]ESBIC-D



                                  
[image: image2.png]



Project no. LSHG-CT-2005-518192
ESBIC-D

European Systems Biology Initiative for combating Complex Diseases

Instrument:
Coordination Action
Thematic Priority:
LifeSciHealth

Final Activity Report

Period covered: from 01.11.2005 to 31.10.2007 

Date of preparation: 05.12.2007

Start date of project: 01.11.2005




Duration: 24 months

Project coordinator name: Dr. Ralf Herwig

Project coordinator organisation name: Max Planck Institute for Molecular Genetics



Revision [draft]

1. Project execution

1.1 Summary of project objectives

Primary targets of FP6 are activities for the combat of multigenic complex diseases such as cancer, diabetes and heart diseases. These diseases, like many others, are caused by disturbances in the complex networks of biological processes in the organisms. Prevention, diagnosis and therapy of these diseases require a detailed understanding of these processes in health and disease, based on the application of techniques from the area of functional genomics on the individual patient, combined with the development of modelling systems, that are able to model the disease process, based on available information as well as the information gained on the individual (genetic factors, chromosomal changes, expression patterns on the RNA and protein levels etc.).

In particular, cancer is, after decades of research, still a devastating disease, responsible for roughly one quarter of the death in Europe. Cancer is clearly one of the most urgent problems we are facing, and will therefore have to have a very high priority, due to the large number of death it is responsible for, the enormous human suffering caused by this disease, but also by the enormous health care and other costs associated with it. While progress has been made in the treatment of rare childhood cancers, little progress has been made in the treatment of the common forms of cancer, responsible for most of the death toll (Leaf, 2004). Even highly successful new anticancer drugs like Herceptin or Glivec are successfully used for only a fraction of patients with individual characteristics. 

Essentially, the three main causes for cancer are infection, environmental influence and genetic predisposition. However, on a more analytical and molecular level the ontogeny of cancer is less evident and both clinical as well as basic research suggests that cancer is the result of an accumulation of many factors that promote tumour growth and metastasis (Hanahan and Weinberg, 2000). Consequently, it is not clear, if much of current cancer research, typically focusing on the analysis of subprocesses involving at most a few genes or gene products at a time, will ever be able to ‘understand’ such a complex phenomenon, and to form the basis for dramatic improvements in cancer treatment. It is also clear, that the current research approaches, in spite of all successes in some areas, have not resulted in any dramatic increase in the rates of cure for most common cancers. 

It is the goal of this coordination action (CA) to establish a European framework for a systems biology approach to combat complex diseases using cancer as a prototypical problem. The coordination action will be fundamentally based on existing resources of leading research groups in Europe. It unites groups with a strong clinical focus, with experience in high throughput functional genomics as well as with computational and systems biology resources. Moreover, it brings together groups from some of the largest European cancer research organisations and centres. 

Major goals will be to integrate data resources and analysis tools available at the participating centres, as well as other centres world wide, to develop and use new mechanisms to identify the pathways likely to be most relevant to the problem domain (cancer), to incorporate these into the models, and to carry out benchmarking studies on the pilot scale to identify strength and weaknesses of current approaches. A major effort will also be invested into an outreach component, designed to create local networks contributing to the work of each center, and to educate researchers throughout Europe to the new possibilities and concepts.

1.2 ESBIC-D coordination actions – work performed and end results

1.2.1 Exchange and dissemination of information – combining leading EU wide resources. We consider a successful systems biology approach to combat cancer consisting of three essential components: patient data, experimental data and computational modelling. A particular goal of this CA is the agglomeration and integration of relevant information from all three components. Existing resources of the partners/partner institutions have been incorporated and made available to the consortium. Data consists of clinical patient data and proteomics data sources (Medical University of Graz), data on critical protein interactions and modifications (Max Planck Institute for Molecular Genetics), gene expression data (German Cancer Research Centre, Paterson Institute for Cancer Research, Institut Curie) and functional data (German Cancer Research Centre). Tools for computational modelling and data analysis are contributed from the partner sides such as the PyBioS modelling system (Max Planck Institute for Molecular Genetics), the SPIKE database for annotation and visualisation of biological networks (Tel Aviv University) and several methodologies for primary data analysis for gene expression data (Paterson Institute for Cancer Research, Ecole des Mines de Paris) and arrayCGH data (Institut Curie). Integration work has been performed in order to compile these tools and data types into a common framework. Integration work has been finished in the first reporting period. Work in the second reporting period was mainly devoted to the maintenance and hosting of the data resources for joined studies.
1.2.2 Performance of joined studies and analyses - bridging experiment and model. There is a fundamental discrepancy in current cancer research. Much of the analysis carried out up to now has been focussed on the effect of single genes, resulting in models that are far too simple to explain the complex biological processes acting in cancer development. Thus, modelling at the state of the art is in most cases not very helpful for e.g. prediction of the response of patients to different types of treatment or the development of new drugs. On the other hand there is the tendency to generate more and more data in an uncoordinated and non-standardized fashion. This not only increases costs but also leads to heterogeneous and often conflicting results for the relevant biological processes. With this CA we aim at identifying critical parameters in the course of such model development and the identification of experimental protocols and strategies to measure these critical parameters in coordinated experiments that target different levels of cellular information.

The main objective of the first reporting period has been to combine high-throughput data with computational modelling approaches. For that purpose several studies have been carried out, for example the analysis of kinetic parameters in large metabolic networks (Max Planck Institute for Molecular Genetics), the combination of transcriptome and proteome data (Paterson Institute for Cancer Research, Institut Curie) and the development of a common pathway annotation and integration framework (Institut Curie). Further methodology has been developed for a pathway analysis that elevates the current gene-based analysis of high-throughput data from single genes to entire pathways (Ecole des Mines de Paris, Max Planck Institute for Molecular Genetics).


In the second reporting period we performed joined studies on two major classes of data available in practical research: patient sample data and time course data. Whereas the first class of data is static by nature and used in order to identify marker genes/networks or genes/networks for classifying disease subtypes, the second data type is dynamic by nature and used, for example, in drug response studies. TAU and MEDUG have performed a study of breast cancer patient samples and correlated high-throughput data with clinical information and information on biological pathways in order to direct the analysis of patient samples towards biochemical pathways active and/or altered in the different patient samples. MPIMG has been working on a benchmarking study for reverse engineering algorithms that are used for reconstructing regulatory modules from time course data. Using a connection of the reverse engineering algorithms to the modelling system they were able to generate defined benchmarking data that were used to assess the performance of different methods.

1.2.3 Performance of benchmarking exercises - defining test cases for systems biology approaches in cancer. There are many promises for health care: models of regulatory networks are necessary to understand their alterations in case of a disease and to develop methods to cure the disease. Furthermore, since there is an observable trend in health care towards an individualized and predictive medicine (Weston and Hood, 2004) there will be an increasing need for the exact formulation of cellular networks and the prediction of systems behaviour in the areas of drug development, drug validation, diagnostics, and therapy monitoring. Such a complex set up makes it necessary to derive the wiring diagram to understand how each component plays its role in responding to various stimuli and creating disease. Once a detailed model has been constructed, all effects of possible perturbations can be predicted efficiently in silico. Several test cases have been defined, implemented and tested on the basis of important biological pathways using the common data and modelling resources. 

A combination of several metabolic pathways has been developed as well as on the PI3K/AKT – p53 pathway leading to the inhibition of apoptosis as an important hallmark for cancer (Max Planck Institute for Molecular Genetics, Tel Aviv University). Further test cases include the RB, EGFR and apoptosis pathways (Institut Curie) and work on the association of common pathway expression with the estrogen receptor status as an important prognosis parameter in the treatment and disease monitoring of breast cancer (German Cancer Research Centre, Medical University of Graz). Whereas work in the first reporting period focused on the actual annotation and implementation of the pathways (for example a comprehensive annotation of the pathways involving the RB protein) and the definition of common model interfaces, work in the second reporting period was related to two complementary modelling strategies testing different situations of model topology and kinetic information: In the first test case (small network, large fraction of kinetic parameters known) the quantitative modelling of cancer pathways has been investigated. IC exercised complexity studies in the NFkB pathway in order to test model reduction on quantitative pathway models where kinetic information is available and being tested on specific model features. Purpose of these kinds of studies is the quantitative prediction of kinetic models with respect to models of realistic sizes. In the second test case (large network, small fraction of kinetic parameters known) MPIMG applied a Monte Carlo strategy on the prediction power of kinetic model in the total absence of known kinetic parameters. Purpose of this study was to assess the possibility of generating statistically reproducible qualitative predictions, for example on a gene knock-down caused by a mutation, on a larger network.

1.2.4 Organisation and management - setting up an expert group for a European wide systems approach towards the combat of complex diseases (cancer). So far, on the European level, there are some excellent groups and networks that focused their work in particular fields of genomics, proteomics, clinical research and bioinformatics. While on the one hand theses areas will need additional strengthening to remain competitive on an international level, we are still lacking an initiative that brings together these groups to find common and efficient ways to integrate and to utilise the data produced.  This will be a first necessary step to create a European platform for systems biology of complex diseases/cancer.  

Project partners have organised ten workshops that promoted systems biology developments of the ESBIC-D initiative during the course of the project. Furthermore, two EU-wide initiatives have been created in order to drive forward systems biology approaches to combat human diseases. 

In summary, the ESBIC-D initiative has been very successful in promoting systems biology research towards the analysis of human diseases. Data relevant to medical research have been assessed with tools and methods coming from systems biology research. The continuation and sustainability of the research results have been assured by practically relevant benchmarking studies and test cases. The ESBIC-D initiative has been giving rise to the formation of large EU wide initiatives that will work forward in FP7 and other programmes in order to implement research approaches in the field of medical systems biology.

1.3 Impact on research field and industry
In general, systems biology approaches will have an increasing impact on Life Science and Health programmes and on anticancer drug development. They provide a huge potential for improving the quality of life through their creation of highly skilled jobs, improved competitiveness and economic growth in Europe, better healthcare and new tools to address different important challenges of the European Community. 

In health care, the “post genomics” era will enable the invention and production of new diagnostic and analysis tools. A revolution in health care is anticipated through a move towards personalised medical treatments by means of genetic medicine and the modelling of patient-specific therapy. This will represent an impact on the future health status and quality of life of European citizens and on the cost implications of population. The technical progress within the health care sector will make possible many new or improved, but costly, medical treatments. These costs will significantly be reduced through virtual laboratories and simulation of labour-intensive work. Furthermore, the long and expensive course of drug development will be efficiently shortened by in silico models of disease-relevant pathways. The effects of a drug target on the pathways can be simulated by perturbation experiments and the distinction between high- and low-potential drug targets will lead to a more focused, less cost intensive and less time consuming drug development process. In the long run this will have a direct positive effect on the exploding health budgets throughout Europe. 

With this coordinated action for the systems biology of cancer we have created an expandable network of partners that develops efficient tools for data collection, integration and modelling. In the future, this will improve our understanding and in particular our prognostic and therapeutic abilities for the complex genetic disease cancer.

1.4 Brief summary of major achievements 

In the ESBIC-D project the project partners have contributed several unique elements that will ultimately strengthen systems biology approaches in general and disease-oriented research in particular: 
· Strategies for the coordinated network analysis of patient samples with respect to clinical parameters, molecular pathways and high-throughput technology,
· Strategies for the analysis of time course data with respect to marker identification and the reconstruction of regulatory modules,
· Annotation, exchange and kinetic analysis of models for cancer-related pathways (for example RB, Apoptosis, NFkB),

· Strategies how to generate predictions from realistic disease-relevant reaction networks,

· Training network and workshop series between the partner organisations,

·  Creating an EU wide network for apoptosis research.
1.5 Contractors involved

	
	Organisation
	Country
	Participant
	Expertise and tasks

	1
	MPI for Molecular Genetics, Berlin
	Germany
	Prof. Dr. H. Lehrach
	Modelling system, pathway databases, data sets

	2
	German Cancer Research Centre (DKFZ)
	Germany
	Prof. Dr. A. Poustka
	Gene expression data and functional assays

	3
	Ecole des Mines de Paris
	France
	Dr. Jean-Philippe Vert
	Computational modelling

	4
	Tel Aviv University
	Israel
	Prof. Dr. R. Shamir
	Pathway database, computational modelling

	5
	University of Manchester
	UK
	Dr. C. Miller
	Gene expression and proteomics data analysis and data sets

	6
	Institut Curie
	France
	Dr. E. Barillot
	Modelling, arryCGH data analysis and data sets

	7
	Medical University Graz
	Austria
	Prof. Dr. K. Zatloukal
	Proteomics and clinical data sets, biobanks


1.6 Co-ordinator contact details

Dr. Ralf Herwig

Max Planck Institute for Molecular Genetics

Ihnestr. 73

D-14195 Berlin

Tel. +49 30 84131265

Fax. +49 30 84131380
Email herwig@molgen.mpg.de
Project web site: 



http://pybios.molgen.mpg.de/ESBIC-D/ 

Additional web sites:

Entry to the MPIMG PyBioS platform:
http://pybios.molgen.mpg.de/
Entry to the TAU Metareg framework:
http://acgt.cs.tau.ac.il/metareg/application.html
Entry to the IC BINOM framework:

http://bioinfo-out.curie.fr/projects/binom/
Entry to the IC RB pathway annotation: 
http://bioinfo-out.curie.fr/projects/rbpathway/
2. Main dissemination elements 
The main dissemination events are summarised in the table below.
	Planned/actual

Dates 
	Type


	Type of audience
	Countries addressed
	Size of audience
	Partner responsible /involved

	08/2005
	Television, 3-Sat “Nano (Systems Biology)”
	General public
	National, Germany
	>100,000
	MPIMG

	11/2005
	ESBIC-D Press Release 
	General public
	International
	> 10,000
	Consortium

	12/2005
	ESBIC-D web site
	General public
	International
	> 10,000
	MPIMG

	04/2006
	Workshop and training course: Molecular Interactions. Berlin.
	Research Community
	International
	> 100
	MPIMG

	07/2006
	Publication: Wierling, C. and Herwig, H. (2006)  Systems biology and drug discovery - A new path in genome research. Screening - Trends in drug discovery, 7(3):39-41.
	General public
	International
	> 1,000
	MPIMG

	11/2005
	Award: Wierling, C. (2006)
PyBioS – a modelling and simulation tool for biological processes. In Contributions to the Heinz Billing Price for Scientific Computation of the Max Planck Society 2005 (eds V. Macho und K. Kremer), in press. Gesellschaft für wissenschaftliche Datenverarbeitung Göttingen (GWDG).
	Research Community
	National, Germany
	> 500
	MPIMG

	04/2006
	Presentation: Herwig, R. Tools, resources and methods for systems biology research. Spring Academy on Systems Biology. GBF / University of Magdeburg.
	Research Community
	National, Germany
	> 100
	MPIMG

	12/2006
	Publication: Herwig, R., and Lehrach, H. (2006) Expression profiling of drug response - from genes to pathways.
Dialogues in Clinical Neuroscience, in press.
	Research Community
	International
	> 1,000
	MPIMG

	11/2006
	Publication: Assmus, H., Herwig, R., Cho, K.H., and Wolkenhauer O. Understanding the dynamics of biological systems: roles in medical research. Expert Reviews in Molecular Diagnostics, 6(6):891-902.
	Research Community 
	International
	> 1,000
	MPIMG

	09/2007
	Publication/Conference: Hache, H., Wierling, C., Lehrach, H., Herwig, R. Reconstruction and Validation of Gene Regulatory Networks with Neural Networks. Proceedings of the 2nd Foundations of Systems Biology in Engineering Conference (FOSBE), Stuttgart, Germany, 319-324.
	Research Community 
	International
	> 100
	MPIMG

	10/2007
	Publication: Wierling, C., Herwig, R., and Lehrach, H. Resources, Standards and Tools for Systems Biology. Briefings in Functional Genomics and Proteomics, doi:10.1093/bfgp/elm027.
	Research Community 
	International
	> 1,000
	MPIMG

	11/2005
	Publication: D. Arlt, W. Huber, U. Liebel, C. Schmidt, M. Majety, M. Sauermann, H. Rosenfelder, S. Bechtel, A. Mehrle, D. Bannasch, I. Schupp, M. Seiler, J. Simpson, F. Hahne, P. Moosmayer, M. Ruschhaupt, B. Guilleaume, R. Wellenreuther, R. Pepperkok, H. Sültmann, A. Poustka, S. Wiemann. Functional Profiling: From Microarrays via Cell-Based Assays to Novel Tumor Relevant Modulators of the Cell Cycle. Cancer Res. 65(17), 7733-7742, 2005
	Research Community
	International
	> 1,000
	DKFZ

	10/2006
	Publication: J. Schneider, M. Ruschhaupt, A. Buneß, M. Asslaber, K. Zatloukal, A. Poustka, H. Sültmann. A minimal gene expression signature for the accurate diagnosis of estrogen receptor status in breast cancer. Int. J. Canc. 119(12), 2974-2979, 2006
	Research Community
	International
	> 1,000
	DKFZ

	6/2006
	Poster: Holger Sültmann, Mark Fellmann, Ruprecht Kuner, Andreas Buness, Achim Tresch*, Markus Ruschhaupt, Tim Beissbarth, and Annemarie Poustka. Delineating breast cancer gene expression networks by RNA interference and global microarray analysis in human tumor cells;

ICCS Boston
	Research Community
	International
	500
	DKFZ

	10/2006
	Poster: Holger Sültmann, Mark Fellmann, Ruprecht Kuner, Andreas Buness, Achim Tresch*, Markus Ruschhaupt, Tim Beissbarth, and Annemarie Poustka. Delineating breast cancer gene expression networks by RNA interference and global microarray analysis in human tumor cells;

ICSB Yokohama
	Research Community
	International
	500
	DKFZ

	11/2006
	Press release: Gentest weist Östrogenrezeptoren bei Brustkrebs nach
	General public
	National, Germany
	>1,000
	DKFZ

	2005
	Korf U, Kohl T, van der Zandt H, Zahn R, Schleeger S, Ueberle B, Wandschneider S, Bechtel S, Schnolzer M, Ottleben H, Wiemann S, Poustka A. A discovery tool for studying protein-protein interactions. Expert Rev Proteomics. (2005) 2(1):13-26
	Research Community
	International
	> 1,000
	DKFZ

	2005
	Korf U, Kohl T, van der Zandt H, Zahn R, Schleeger S, Ueberle B, Wandschneider S, Bechtel S, Schnolzer M, Ottleben H, Wiemann S, Poustka A. Large-scale protein expression for proteome research. Proteomics. (2005) 5(14):3571-80. 
	Research Community
	International
	> 1,000
	DKFZ

	2005
	Guilleaume B, Buness A, Schmidt C, Klimek F, Moldenhauer G, Huber W, Arlt D, Korf U, Wiemann S, Poustka A. Systematic comparison of surface coatings for protein microarrays. Proteomics. (2005) 5(18):4705-12.
	Research Community
	International
	> 1,000
	DKFZ

	05.-08.03.2007
	Workshop and training course: Practical DNA Microarray Analysis 2007, Heidelberg.
	Research Community
	EU
	30
	DKFZ

	03/2006
	Publication: Rapaport, F., Zynoviev, A., Dutreix, M., Barillot, E., Vert, J.-P. (2006) Spectral analysis of gene expression profile using gene networks. Technical report HAL.
	Research Community
	International
	>500
	ARMINES / IC

	10/2005
	Presentation: Vert, JP. Kernel methods in bioinformatics and systems biology. Bioinformatics Center, Kyoto University, Japan
	Research Community
	International
	>100
	ARMINES

	11/2005
	Presentation: Vert, JP. Supervised reconstruction of gene networks. Symposium “Reverse modeling of biological regulatory networks”, Evry, France
	Research Community
	International
	>200
	ARMINES

	05/2006
	Presentation: Vert, JP. Machine learning approaches for the reconstruction of gene networks. Workshop on Knowledge Discovery and Emergent Complexity in Bioinformatics (WKDECB 06), Ghent, Belgium.
	Research Community
	International
	>200
	ARMINES

	12/2005
	Presentation: Vert, JP. Supervised reconstruction of gene networks. Symposium “Bioinformatics: algorithms, structures and statistics”, Ecole Polytechnique, France 
	Research Community
	National (France)
	>50
	ARMINES

	26.09.2007
	Workshop: Machine learning and applications in systems biology
	Research Community
	International (UK and France)
	30
	ARMINES

	16 October 2006
	Poster "SPIKE - A Database, Visualization and Analysis Tool for Signaling Pathways" presented in 9th Annual Israeli Bioinformatics Symposium, Bar Ilan University, Israel
	Research community
	National,

Israel
	> 400
	TAU

	14 September 2006
	Invited talk: Representation and expansion of regulatory pathways,

Conference “Genomics and Cancer: Integrating Genomics with Clinical Research and Therapy”, Heidelberg, Germany, 
	Research community
	International, Germany
	 >200
	TAU

	21-22 June 2006
	Keynote talk: Computational tools for analysis of microarray data. Part of Wellcome Trust course Functional Genomics and Systems Biology, Hinxton, UK.
	Research community
	International and UK
	>150
	TAU

	23 March 2006
	Workshop and training course: Introduction to Expander and SHARP. Part of a workshops series “Microarrays: From Expression to Function”, Weizmann Institute of Science, Israel
	Research community
	National,

Israel
	40
	TAU

	19 January 2006
	Workshop and training course: Analysis of Microarray Data Using the EXPANDER and SHARP Tools, Tel Aviv University, Israel
	Research community
	National,

Israel
	40
	TAU

	 12 December 2005
	Workshop on Advances in the microarray technology and analysis: Analysis of gene expression microarray data using EXPANDER and SHARP. Rappoport Faculty of Medicine, Technion, Haifa, Israel
	Research community
	National,

Israel
	40
	TAU

	Continuously updated
	Spike website: http://www.cs.tau.ac.il/~spike/
	Research community
	International
	> 2,000
	TAU

	01/2007
	Publication: Ulitsky I and Shamir, R. Identification of functional modules using network topology and high-throughput data. BMC Systems Biology 1:8.
	Research Community 
	International
	> 1,000
	TAU

	14.05.2007
	Workshop and training course: Advanced Computational Tools for the Analysis of Gene Expression Microarray Data, Tel-Aviv.
	Research Community
	Israel
	40
	TAU

	04/2007
	Publication: Clark T, Schweitzer A, Chen T, Staples M, Lu G, et al. Discovery of tissue-specific exons using comprehensive human exon microarrays. Genome Biology 8: R64.
	Research Community 
	International
	> 1,000
	UMAN

	05/2007
	Publication: Okoniewski MJ, Yates T, Dibben S, Miller CJ. An annotation infrastructure for the analysis and interpretation of Affymetrix exon array data. Genome Biology 8: R79.
	Research Community 
	International
	> 1,000
	UMAN

	17.-20.09.2007
	Workshop and training course: Transcriptome Data Analysis, Heidelberg.
	Research Community
	EU
	30
	EMBL, UMAN

	10/2007
	Publication: Pierce A, Unwin RD, Evans CA, Griffiths S, Carney L, et al. Eight-channel iTRAQ enables comparison of the activity of 6 leukaemogenic tyrosine kinases Molecular and Cellular proteomics, advanced access.
	Research Community 
	International
	> 1,000
	UMAN

	11/2006
	Presentation: Rapaport F., Zinovyev A., Dutreix M., Barillot E. and Vert J.-P. (2006) “Spectral analysis of  gene expression profiles using gene networks”,

French Genetic Society Meeting: Genetics meets Systems Biology, Institut Curie, Paris.
	Research Community
	National

France
	> 100
	IC

ARMINES

	11/2006
	Publication: Rapaport F., Zinovyev A., Dutreix M., Barillot E. and Vert J.-P. (2006) Classification of microarray data with a gene network. BMC Bioinformatics, in revision.
	Research Community
	International
	> 1,000
	IC

ARMINES

	09/2006
	Presentation: Rapaport F., Zinovyev A., Dutreix M., Barillot E. and Vert J.-P. (2006) “Spectral analysis of gene expression profiles using gene networks”, European Conference on Complex Systems, 25-29 September, 2006, Oxford Univ.
	Research Community
	International
	> 100
	IC

ARMINES

	09/2006
	Presentation: Radulescu O., Gorban A., Vakulenko S., Zinovyev A. “Hierarchies and modules in complex biological systems”, European Conference on Complex Systems, 25-29 September, 2006, Oxford Univ.
	Research Community
	International
	> 100
	IC



	07/2006
	Presentation: Rapaport F., Zinovyev A., Dutreix M., Barillot E. and Vert J.-P. (2006) “Spectral analysis of gene expression profiles using gene networks”, The Fifth International Conference on Bioinformatics of Genome Regulation and Structure (BGRS-2006).
	Research Community
	International
	> 100
	IC

ARMINES

	10/2006
	Poster: Rapaport F., Zinovyev A., Dutreix M., Barillot E. and Vert J.-P. (2006) “A Spectral Approach For A Priori Integration Of Gene Network Knowledge Into Microarray Classification”, International Conference of Systems Biology, October 2006, Yokohama
	Research Community
	International
	> 100
	IC

ARMINES

	02/2007
	Publication: Rapaport F., Zinovyev A., Dutreix M., Barillot E., Vert J.-P. Classification of microarray data using gene networks. 2007. BMC Bioinformatics 8:35.
	Research Community
	International
	> 1,000
	IC, ARMINES

	09/2007
	Publication/Conference: Radulescu O., Zinovyev A., Lilienbaum A. Model reduction and model comparison for NFkB signalling. Proceedings of the 2nd Foundations of Systems Biology in Engineering Conference (FOSBE), Stuttgart, Germany.
	Research Community 
	International
	> 100
	IC

	11/2007
	Publication: Andrei Zinovyev, Eric Viara, Laurence Calzone, and Emmanuel Barillot. BiNoM: a Cytoscape plugin for manipulating and analyzing biological networks. Bioinformatics, Advance Access published on November 16, 2007; doi: doi:10.1093/bioinformatics/btm553.
	Research Community
	International
	> 1,000
	IC

	9/2006
	Publication: Stark K, Eder J, and Zatloukal K. Priority-Based k-Anonymity Accomplished by Weighted Generalisation Structures, LNCS (2006) 4081, 394 – 404. 
	Research Community
	International
	> 1,000
	MEDUG

	12/2006
	Schneider J, Ruschhaupt M, Buneß A, Asslaber M, Regitnig P, Zatloukal K, Schippinger W, Ploner F, Poustka A, and Sültmann H. Identification and meta-analysis of a small gene expression signature for the diagnosis of estrogen receptor status in invasive ductal breast cancer Int. J. Cancer (2006) 119(12) 2974 – 2979.
	Research Community
	International
	> 1,000
	MEDUG

DKFZ

	7/2006
	Press release: ‘Die Bank Ihres Vertrauens’, Der Standard 2006 07 05
	General Public
	National, Austria
	100,000
	MEDUG

	10/2006
	Press release: ‚Bauherr im neuen Biobankennetz’, Der Standard 2006 10 24
	General Public
	National, Austria
	100,000
	MEDUG

	4/2006
	Press release: ‚Biobank: Datenschutz ist Voraussetzung’, krebs:hilfe! 4 2006
	Medical Experts
	International (Germany, Austria)
	> 1,000
	MEDUG

	6/2006
	Radio broadcast OE1 ‘Mittagsjournal’, 2006 06 06
	General public
	National, Austria
	> 50,000
	MEDUG

	6/2006
	Presentation: 

ELSA I Conference: Biobank Governance in International Comparison: Strategies-Ethics-Resistance

 K. Zatloukal 

Tissue banks in personalised medicine: experiences from the Genome Austria Tissue Bank 
	Research community
	International
	> 50
	MEDUG

	10/2006
	Presentation: RZPD Inaugural Symposium, M. Asslaber ‘ 2006 10 10

The Genome Austria Tissue Bank: Its Concept and Application in Cancer Research
	Research community, Industry
	International
	> 100
	MEDUG

	10/2006
	Presentation: ELSA workshop Vienna, P. M: Abuja 2006 10 19 ‘Biobanken und Wissenschaftsrezeption in der Öffentlichkeit’
	Research community, national
	National, Austria
	> 50
	MEDUG

	11/2005
	Presentation: Cooperation meeting Semmelweis University, Budapest, Hungary: P. M. Abuja 

Tissue banks for biomedical research and drug discovery 2005 11 28


	Research community
	National, Hungary
	> 50
	MEDUG

	25.05.2007
	Workshop and training course: Systems Biology and Visualisation of Complex Medical and Biological Data, Graz.
	Research Community
	Austria
	30
	MEDUG
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