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1. Project execution

Summary of project objectives

The objectives of the BRECOSM project were to identify genes, proteins and molecular pathways involved in regulating the metastasis of breast cancer to specific organs. To achieve these objectives we used a combination of gene expression profiling, bioinformatic analysis, histology of human breast cancer samples, genetic manipulation of transplantable tumor cells and transgenic mouse technology. In addition to finding new genes and gene expression profiles, we have analysed to what extent genes already known to play a role in breast cancer metastasis specify which organs breast tumors metastasise to. We have also established how some of the currently known genes that are associated with breast cancer dissemination and the new ones we have identified fit together into pathways that regulate organ-specific metastasis. These findings have been coupled with the analysis of clinical trials that participants in this consortium are involved in. Further deliverables included the development of improved animal models for the study of breast cancer metastasis, and the development of diagnostic methods for determining whether primary tumors already have metastatic potential. Importantly, all deliverables have been achieved. Together, the work packages in this project established a pipeline of activities that united basic research into the organ-specific metastasis of breast cancer with target validation and clinical application (Figure 1). 
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Figure 1. The BRECOSM pipeline, connecting target identification with target validation which then feeds into outputs such as new animal models, definition of molecular networks and clinical application. 
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Methodologies and approaches employed

· Archiving of clinical samples

· Differential screening of microarrays

· Production of custom cDNA arrays

· Bioinformatic analysis

· Production of antibodies

· Immunohistochemistry

· Real-time RT-PCR

· Inducible or constitutive stable overexpression of genes in breast cancer cells using transfection and retroviral transduction methods

· Stable or inducible knock-down of expression of genes in cells using RNAi technology

· Implantation of tumor cells into susceptible host animals with subsequent analysis of patterns of metastasis

· Overexpression of genes in the mouse mammary epithelium by transgenesis

· Intercrossing of genetically modified mice with relevance for organ-specific metastasis of breast cancer

Work performed and end results

Clinical samples (primary breast cancers and metastases to a variety of organs) available through consortium partners or collaborators were analysed by various high throughput techniques to allow their gene expression profiles, miRNA profiles, DNA methylation patterns and SNP content to be assessed. State-of-the-art bioinformatics techniques, including some novel methods developed by BRECOSM partners, were used to analyse these data in a comparative manner. As a consequence of these activities a variety of end results were achieved. A provisional gene expression signature in primary tumors for breast cancer metastasis to the lung was identified, as was a signature allowing basal-like breast cancers that exhibit a particular metastatic proclivity to be delineated. Cluster analysis showed that gene expression profiles in metastases to specific organs clustered together, indicating a closer similarity between metastases to the same organ compared to metastases in different organs, possibly suggestive of common regulatory mechanisms for metastasis to a given organ. Pathway analysis revealed the augmented activity of a variety of signal transduction and other regulatory pathway in breast cancer metastases to particular organs. Many of these pathways have previously been shown to play a role in metastasis, and are studied by consortium members, providing corroborative proof that the molecular mechanisms being studied are relevant to breast cancer metastasis. In addition, numerous genes, miRNAs, methylated genes and SNPs have been identified as being potentially involved in organ-specific breast cancer metastasis. Several of these have been followed up in the BRECOSM project to demonstrate their relevance to organ-specific metastasis. Some of this data has also been fed into the design and production of a custom microarray chip that allows metastasis-relevant gene expression patterns to be easily monitored.

During the BRECOSM project many novel breast cancer cell lines have been established, for example with loss or gain of function of genes thought to play a role in organ-specific metastasis of breast cancer. Many of these approaches have used inducible modulation of gene expression. These novel cell lines have been used either for in vitro studies, or have been implanted into experimental animals to assess the effect of modified gene expression on patterns of metastasis. These approaches have yielded many important end results. Several genes have thereby been identified that regulate the metastasis of organ-specific metastasis of breast cancer to the lymph nodes, lungs and bone. Moreover, signal transduction pathways and other molecular regulatory mechanisms have been pieced together that regulate breast cancer metastasis, and novel mechanisms of breast cancer invasive behaviour have been uncovered. Interestingly, most of these genes and regulatory pathways are relevant for metastasis to multiple organs rather than just to a single site, probably reflecting the promiscuous dissemination pattern of breast cancer. The demonstration of the relevance of these findings for human tumors has focused on the use of tissue microarrays to allow the simultaneous assessment of protein expression in large cohorts of human breast cancers and their metastases. 

Much effort in the BRECOSM project has focused on the establishment of transgenic and knockout mice that have loss or gain of function of genes thought to be involved in the organ-specific metastasis of breast cancer, and the breeding of the mice with other lines that develop breast cancer spontaneously. In addition, new methods for the analysis of these mice have been developed. The outcome of these activities is the accruement of many novel models for studying breast cancer metastasis whose analysis has already demonstrated the function of candidate genes in breast cancer metastasis to particular organs. This resource will continue to provide important insights into breast cancer metastasis for many years to come.

In addition to making major advances in our basic understanding of breast cancer metastasis, several participants have been using the knowledge generated in a translational way to develop new methods for treating breast cancer. Inhibitors for several proteins shown by BRECOSM  partners to regulate breast cancer metastasis have been developed, including small molecular weight chemicals and antibody toxins. Furthermore, some of these inhibitors have been tested in clinical trials. Continued exploitation of the BRECOSM results in this way over the next few years holds the promise of having significant impact in the clinical management of breast cancer.

After discovering that another consortium (Metabre) had been funded by the EU to investigate the same topic as BRECOSM, we started contacts with this consortium that proved fruitful and were mutually beneficial to both consortia , as outlined below. Further benefit could probably have been achieved if the two consortia had known about each other’s existence earlier during the funding period. In the future it would be good if coordinators of consortia working on common topics could be informed as soon as projects are funded so that contacts between the consortia can be made and possible ways of establishing mutually beneficial interactions explored.   

A major achievement by the BRECOSM consortium is the fact that all Deliverables have been produced. This is documented in the Annex to this report that outlines the contribution of each BRECOSM participant to each Deliverable. This Annex is not available in published form due to intellectual property issues for some of the Deliverables. It is also important to point out that several Deliverables were achieved ahead of time and/or produced much more data and knowledge than projected in the Document of Work. However, it is also necessary to point out that despite this success, more could have been achieved in the parts of the project that aimed at target identification through the analysis of clinical material using microarray chip technologies. A major problem we encountered was the quality and availability of clinical samples. Banks of samples that were originally to be used were found to be either of poor quality or were not made available. These issues are particularly pertinent to projects like BRECOSM in which access to clinical samples of metastases is critical: several of our findings did not reach statistical significance due to limited sample numbers. This issue is compounded by the problem that only very limited numbers of samples are available Europe-wide (and indeed world-wide) due to the fact that metastases are often not removed surgically. On the basis of our experience we would recommend that this issue is something that needs to be tackled at the EU level. For example, EU-wide standard operating procedures could be established that ensure the banking of good quality samples. Another useful activity would be the coordination of virtual EU-wide banks of clinical samples that can be accessed on a collaborative basis by researchers wishing to answer fundamental questions for which only limited samples are available.

Further indices for the success of BRECOSM and the vast amount of knowledge generated are the many publications that have resulted from the project. At the time of writing this report, 103 papers have been produced that result directly from BRECOSM activities (see Publication List below). The high quality and impact of the work performed in the BRECOSM project is evidenced by the impact factor of the journals in which these papers are published: 18 of the 103 papers have appeared in journals with impact factors greater than 10. Several publications have been published jointly with Metabre members. Furthermore BRECOSM and Metabre jointly produced a special edition of the journal “Clinical and Experimental Metastasis” which showcased the findings of both consortia. 

In addition to this prolific “dissemination through publication” effort, BRECOSM has pursued a variety of other dissemination activities. In June 2006 BRECOSM organised an international scientific conference on the topic of breast cancer and metastasis that took place at the Institut Curie, Paris. The quality of the conference speakers was outstanding, providing an ideal backdrop for BRECOSM findings to be presented. The meeting was remarkably well received and was favourably compared to the Gordon Conference series by several participants. Metabre also participated in this conference. In December 2007, Metabre and BRECOSM co-organised a further meeting on the same subject that took place in Rome. Again, the meeting was of high quality and attracted widespread international interest. In addition to these activities, BRECOSM established a web presence soon after the beginning of the project that continues to serve as a platform for dissemination of BRECOSM findings.

Project’s relation to the state-of-the-art

The research performed by BRECOSM remains cutting edge and highly competitive relative to the state-of-the-art. However, as pointed out in the first periodic report, the state-of-the-art has shifted in one aspect of the project, namely perception of the diagnostic utility of gene expression profiles in the clinical setting, and this had an impact on some of the aims of the BRECOSM project. When Annex 1 was drawn up, there were high hopes that gene expression profiles would be robust enough to be used as diagnostic and prognostic tools. However, this now seems not to be so straightforward. Problems lie in (i) misclassification due to small correlation coefficients, yielding gene expression profiles that have too high a rate of misclassification to be diagnostically useful (ii) poor reproducibility. During the second reporting period Annex1, the Description of Work was modified to take these developments into account.

Another significant change since the conception of the BRECOSM project is the notion that the cancer stem cell hypothesis (CSCs) is valid for solid tumors. CSCs are distinguished from the bulk population of tumor cells by their ability to successfully seed new tumors when implanted in low numbers into experimental animals. In contrast, the non-CSC population cannot initiate tumor growth in vivo even when implanted in high numbers. CSCs are thought to share properties with stem cells in normal tissues, dividing both to self-renew and to give rise to progeny that then make up the bulk of the tumor mass. The concept of CSCs should have major consequences for our understanding of the dissemination and metastasis of solid tumors, as CSCs may represent the only subpopulation of cells able to seed metastases successfully. The fact that tumorigenic breast cancer cells can be isolated from metastatic lesions or sites such as pleural effusions favours the idea that cancer stem cells are not only responsible for perpetuation of the primary tumor but could also migrate and ultimately drive the development of secondary tumors at distant sites. In support of the theory of migrating cancer stem cells, the majority of early disseminated cancer cells detected in the bone marrow of breast cancer patients are CD44+/CD24-, a pair of markers used to define cancer stem cells. The cancer stem cell hypothesis could clearly have a huge impact on our understanding of organ-specific breast cancer metastasis, but is beyond the scope of the BRECOSM project. Instead, the BRECOSM coordinator has initiated a new EU FP7 project on this topic that has been funded and will begin in March 2008.

Impact of the project on its industry or research sector

The BRECOSM project will impact on the breast cancer research sector in several ways. The many important publications arising from the BRECOSM project will inform further research worldwide and will form the basis on which many other researchers can base their future work. The BRECOSM project has also generated a wide variety of resources, ranging from gene expression profiles, plasmids, antibodies, cell lines and genetically modified animals. Once intellectual property is protected (if appropriate) and the results are published, these resources will be made available to the broader scientific community, acting as a valuable support and impetus for further studies by many different laboratories. Furthermore, many young scientists have been trained by BRECOSM participants during the project. This mentoring leaves a legacy for future research as these young scientists progress through their careers, either in academic science or in the industrial setting. In particular it is important to point out that BRECOSM has already had an impact on the research careers of several female scientists as the result of the “Women in Science” mentoring seminar that BRECOSM organised.

The BRECOSM project has already impacted the industrial sector due to the involvement of the SME Topotarget (formerly G2M). Topotarget have now decided to conduct clinical trials on breast cancer patients using their proprietary drugs. Further impact is likely. The further development and preclinical testing of the novel inhibitors mentioned above may well lead to commercial exploitation and subsequent clinical trials. Furthermore, the custom microarray chip developed during the BRECOSM project is available for commercial exploitation from interested parties subject to negotiation with Topotarget. The cell and animal models developed during the BRECOSM project can be used commercially for drug discovery. 
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2. Dissemination and use

A number of measures are in place to use and disseminate the knowledge we have generated through the research of the BRECOSM project, both during and after the lifetime of the project:

· To ensure that knowledge generated can be commercially exploited and used, a robust programme of intellectual property protection is running. The consortium Project Leaders have continuously discussed potential patentable results, both together and with the IP and Technology Transfer Offices associated with the individual contractors. Whenever deemed appropriate, patent applications will be filed beyond the time frame of the BRECOSM project. Partner 11/13 has secured a patent on his findings (IP Italian No. RM2006A000037 and extension to PCT No. PCT/IT2007/000049 title: “New inhibitors of the cellular migration relating to impairing the h-prune-gskb interaction”), and this has been paid for in part from the central BRECOSM Innovation and Exploitation Budget.
· The consortium has established its own web page where the findings of the consortium and their implications are posted to make the experimental data available to as wide a public as possible and to inform key stakeholders and members of the public about the meaning of the work. 

· The finding of the project have and are being published in peer-reviewed scientific journals to ensure that the experimental data and their implications are made available not only to the scientific community, but also to key stakeholders in the field of breast cancer care, such as medical doctors and health care professionals. This also provides an important means of informing the biotechnology sector of new developments from the BRECOSM project that can be commercially exploited. Importantly, together with the EU Consortium Metabre a special edition of the scientific journal “Clinical and Metastasis Reviews” was published in November 2007 that focused on the findings made during the BRECOSM project. At the time of writing this final report, 103 publications have resulted from the BRECOSM project (see List of Publications).

· In June 2006 the consortium organised an international symposium in Paris on metastasis with particular focus on breast cancer. The conference brought medical doctors, health care professionals and the commercial biotechnology sector together with basic scientists. Findings of the BRECOSM project were presented at this conference. This disseminated the knowledge and provided opportunities for BRECOSM participants to explore with potential industrial partners the commercial exploitation of the findings. With the same aims in mind, BRECOSM also co-organised another international symposium on metastasis and breast cancer together with the EU Consortium Metabre. This was held in Rome, 5-7 December 2007 at the Consiglio Nazionale delle Ricerche (CNR).

· The APM group at the Coordinators Institute are playing a key role in exploiting the findings of the BRECOSM consortium through its technology transfer and marketing activities as described above. Additional support in this area is being provided by the technology transfer departments established at several of the participating institutions.
· Contact has been made with other EU-funded projects (Metabre and SmartHEALTH). These contacts ensure that BRECOSM findings have a wider exposure to key stakeholders in the breast cancer area, increasing the probability that the findings will find commercial exploitation. In the case of SmartHEALTH, active participation in this project by the BRECOSM Coordinator ensures that BRECOSM findings come to the attention of a large number of companies, many of whom are likely to be interested in commercialising them.  
Main advantages that have come from the BRECOSM project

· New knowledge about breast cancer metastasis

· Identification and validation of targets for mechanistic studies, and diagnostic and therapeutic exploitation

· Production of a large resource of research tools and animal models for further studies

· Development of novel inhibitors with potential clinical application

· Custom microarray chip for monitoring metastasis-relevant gene expression

· Input into clinical trials

· Training and mentoring of young scientists, particularly women

· Robust dissemination activities (e.g. publications and conferences)

· Networking of European scientists.

Annex 1 (Confidential, not for publication)

Deliverables achieved during the BRECOSM project

	Del.

No
	Deliverable name


	Participant

No.
	Reported in 

PAR No.
	Details

	1
	List of genes specifically expressed in breast cancer cells that metastasise to specific organs
	5, 10, 15


	2, 3
	Lists of genes expressed in breast cancer metastases to lung, liver, brain, bone, lymph nodes, ovary, thorax, skin  and pleural effusions

	
	
	14
	2, 3
	List of TGF-(-regulated genes differentially expressed in MDA-MB 231 cells that metastize to bone compared to MDA-MB 231 cells that do not metastize to bone. 

	
	
	15, 16
	3
	A list of 257 mRNAs and 48 micro-RNAs, which are significantly differentially expressed in primary tumor versus LN metastasis. A list of genes that are hypermethlyated in LN metastasis versus primary tumor.

	2
	Identification of genes associated with invasiveness and EMT that are expressed in a metastasis-specific manner
	5
	2, 3
	GO analysis of gene expression profiles between primary breast cancers and metastases revealed that signal transduction and other regulatory pathways associated with MAPK signalling, regulation of the actin cytoskeleton and adherens junctions, focal adhesion and TGF-(, Wnt and HGF signalling pathways are specifically active in metastatic tumors compared to primaries. These pathways are all associated with EMT and invasiveness

	
	
	16
	3
	miR-10b/Twist1 interdependency regulates EMT and is associated with lymph node metastasis of breast cancer

	3
	Prototype microarray chip for use in diagnostic/prognostic evaluation
	6, 16 with input from several other partners
	1, 2, 3
	The original prototype chip G2CHIP2 has been extended during the course of the BRECOSM project to take into account the findings and interests of BRECOSM participants

	4
	List of genes specifically expressed in primary tumors whose expression predicts metastasis of breast cancer cells to a particular organ
	5


	1
	The following gene expression signature was found to predict metastasis to the lung: TNFSF10, CXCL1, MMP1, KRTHB1



	5a
	Data mining
	2, 16
	1, 2 
	SIP1, deltaEF1 and Slug belong to a network of coregulated genes. Another set of genes involved in EMT belong to a second network of coregulated genes. Other members of these networks are putative new targets in EMT and metastasis.

	5b
	SNP analysis
	5
	1, 2, 3
	Comparison of primary tumours and corresponding metastasis showed either closely related profiles or significant differences in genomic alterations. Bioinformatics tools have been developed to analyse copy number profiles.  

	6
	Histologically-verified list of genes expressed in breast tumor cells that form metastases in particular organs
	11, 13, 14, 15
	1, 2, 3
	Nuclear Smad4, phospho Smad1 and phospho Smad2 (as detected in primary tumors) correlate with good prognosis for breast cancer patients. Nuclear Smad4 in bone metastsis lesions of breast tumors appears to correlate with bad prognosis. 

	
	
	7
	1
	MT4-MMP

	
	
	16
	
	Survivin, BRMS1

	7
	Antibodies against the gene products of candidate genes
	1
	2, 3
	Monoclonal antibodies against Pip92 and NVM1

	
	
	2


	2


	Monoclonal antibody against human SIP1

	
	
	4
	1, 2 
	Monoclonal antibodies against human S100A4 and polyclonal antibodies against human and mouse S100A4.

	
	
	8
	1
	Polyclonal and monoclonal antibodies against different regions of Tiam1.

	8
	Breast cancer cell lines with modified expression of candidate genes
	2, 7
	2, 3
	Inducible Snail, Slug, SIP1 and deltaEF1 MCF7 cell lines, stable SIP1-KD MCF10A, MDAMB231 and SIP1-KD BT549 cell lines.

	
	
	3
	2, 3
	Podoplanin-expressing MCF7 cells, E-cadherin shRNA knockdown MCF7 cells, MCF7 cells overexpressing HoxA9, FoxF2, Dlx2, Lhx2, Snail shRNA knockdown MCF7 cells, conditional E-cadherin-knockout murine breast cancer cells, shRNA NCAM knockdown MCF7 cells,

	
	
	6


	2
	T47D mammary carcinoma cell stably expressing MEP50 and inducibly expressing the human NVM-1 gene

	
	
	7
	2
	MDA-MB231 cells expressing MT4-MMP

	
	
	8
	2
	Breast cancer cell lines transfected with SIP-1 cDNA. T47D cells expressing Rac3 or Tiam1.

	
	
	14
	
	NMuMG cells with specific knockdown of Smad3 or Smad4. MDA MB 231 cells with specific knockdown of Smad2, Smad3 or Smad4.

	9
	Description of molecular pathways that regulate the metastasis of breast cancer cells to particular organs
	1, 11, 13
	1, 2
	Identification of a network of interactions that includes CD24, c-src, ASAP-1, nm23, h-prune and GSK-3ß, all proteins known to regulate metastasis that may be involved in breast cancer metastasis to lung

	
	
	2
	2
	Identification of new transcription factors putatively regulating Snail gene expression, of relevance for metastasis to multiple organs

Characterization of the transcriptional program regulated by Snail, Slug, SIP1 and deltaEF1 and of its functional consequence for metastasis

	
	
	3


	1, 2


	HGF-induced invasion depends on Snail upregulation that is signalled via the MAPK/Egr-1 pathway, a pathway relevant for metastasis to multiple organs.

Podoplanin as inducer of collective cell migration in the absence of cadherin switch and EMT, relevant for metastasis to multiple organs.

Novel transcription factors that signal EMT (HoxA9, FoxF2, Dlx2, and Lhx2), of relevance for metastasis to multiple organs.

	
	
	4
	3
	Identification of EGF/ErbB2-signalling pathway as putative activated target for extracellular S100A4, relevant for metastasis to multiple organs

	
	
	7
	2
	Identification of b-catenin/TCF/LEF pathway in the regulation of MCP-1 expression during EMT process, and identification of SIP1 as a regulator of vimentin expression, events relevant for metastasis to multiple organs

	
	
	8
	1
	Tiam-1 is a key molecule in the (3(1 integrin-mediated activation of Rac, which is essential for Laminin 5 production, cell spreading and cell migration. Tiam1 in conjunction with the Par polarity complex (consisting of Par3, Par6 and PKC() regulates both apical-basal cell polarity in contacting epithelial cells and front-rear polarity in migrating epithelial cells. Loss of apical-basal cell polarity leads to EMT and is associated with metastasis to multiple organs.

	
	
	14, 15
	2, 3
	Smad signalling pathways regulate metastasis to bone

	10
	Transplantable breast cancer model with novel organ-specific patterns of metastasis
	3


	1


	Using in vivo passaging techniques, novel variants of the breast cancer cell line MD-MBA-231 were selected that metastasise to different organs

	
	
	4
	3
	Novel variants of mouse mammary carcinoma cell line VMR were selected that metastasise specifically to ovaries, liver, lung.

	
	
	7
	3
	A new model of spontaneous lung metastasis from MDA-MB231 cells expressing MT4-MMP.

	11
	List of genes that functionally regulate metastasis of breast cancer cells to particular organs
	1
	1, 2
	CD24 expression promotes lung metastasis

ASAP1 expression promotes lung metastasis

NVM1 expression promotes metastasis to lymph nodes 

	
	
	3
	3
	CXCR4 promotes lung metastasis,

VEGF-C promotes lymph node metastasis

	
	
	4
	1
	S100A4 and Sema3E expression promote lungs metastasis 

	
	
	7
	1, 2
	MT4-MMP expression promotes lung metastasis

	
	
	8
	1
	Tiam-1 expression promotes lung metastasis

	
	
	14
	1, 2
	Smad4 expression promotes metastasis to bone

Smad 2/3 expression promotes metastasis to bone

	12
	Novel transgenic mouse lines expressing candidate genes in the mammary epithelium
	1
	1, 2
	CD24, ASAP1, Pip92 and Plac1 under the control of the MMTV promoter.

CD24 knockout animals have been crossed with a variety of tumor-prone mice including MMTV-polyoma middle T mice and mutant APC mice that develop metastatic breast tumors

	
	
	2
	1, 2
	Cdc42-MMTVcre mice

Rac1-MMTVcre mice

PKP3-MMTVcre mice

Snail-p53-/- mice

Transgenic mouse lines with Cre/loxP inducible expression of Snail, Slug and SIP1

	
	
	3


	1, 2


	SnailS8A, E-cadherin, HoxA9, FoxF2, Lhs2, Dlx2,VEGF-C, osteopontin, periostin, and CXCR4 under the control of the MMTV promoter

	
	
	4
	3
	S100A4 knock-out mice have been crossed to MMTV-PyVmT mice  

	
	
	8
	1, 2
	KO and Transgenic Tiam1 mice.

Tiam1-KO mice crossed to MMTV Wnt-1, MMTV c-Myc, and MMTV Neu mice. 

	
	
	13
	2
	MMTV-h PRUNE transgenic mice

	13
	Improved mouse model for studying breast cancer metastasis
	1, 7, 14


	2


	Lymphatic ring assay for studying factors involved in inducing lymphangiogenesis and subsequent lymph node metastasis

	
	
	14
	1, 2, 3
	MDA MB 231 cells stably transfected with CMV-Luc that specifically metastasize to bone (generated by repeated intracaridal injection and isolation from bone)

	14
	List of genes whose expression modulates the patterns of breast cancer metastasis to given organs
	3, 7
	2, 3
	PDGF ,TGF-(, VEGF-C and matrix metalloprotease are involved in lymphangiogenesis and subsequent lymph node metastasis

	15
	Information that will permit improved targeting of breast cancer therapies directed against the molecular targets ErbB2 and HDACs
	6, 11, 13
	1, 2
	Immunohistological staining of Breast Cancer Tissue Arrays for ErbB2 and HDACs: HDAC2 and H4Ac are not significant survival factors

	
	
	4
	3
	Identification of extracellular S100A4 as a new target for ErbB2 ligands.

	17
	Patents with commercial value concerning genes expressed in breast cancer metastasis
	13
	3
	Costs for a patent to protect Participant 13’s work “New inhibitors of the cellular migration relating to impairing the h-prune-gskb interaction” were covered by the central “Innovation and Exploitation” budget of the BRECOSM project (IP Italian IP No. RM2006A000037 and PCT No. PCT/IT2007/000049)

	18
	Gender equality symposium that will help promote women into higher levels of the scientific hierarchy
	1
	1
	The Gender Equality Symposium entitled ”Women in Science” took place in Karlsruhe, Germany, 25-26 October, 2004 

	19
	A high-quality international conference on breast cancer and metastasis
	1, 5
	1, 2, 3
	The BRECOSM Breast Cancer and Metastasis conference took place in Paris, France, 22-24 June, 2006 at the Institut Curie.

In addition, BRECOSM collaborated with MetaBre to assist in organising the MetaBre/BRECOSM Breast Cancer and Metastasis conference in Rome, Italy, 5-7 December 2007

	20
	Publications covering findings made by the BRECOSM project
	All
	1, 2, 3
	At the time of the writing of the final report (Jan 2008), a total of 103 papers have been produced which were supported by BRECOSM funding. A list of these papers can be found in the Publishable Final Activity Report.

Of particular note, BRECOSM collaborated with MetaBre to produce a special issue of the journal “Clinical and Experimental Metastasis” in which BRECOSM findings were reported in the form of reviews. This was published in December 2007

	21
	A high quality web site dedicated to breast cancer and the BRECOSM project
	1
	1
	See http://igtmv1.fzk.de/www/brecosm/

	22
	Project presentation on the BRECOSM web site
	1
	1
	See http://igtmv1.fzk.de/www/brecosm/

	23
	Documented industry interest in exploiting the results
	6
	3
	Topotarget, the company that bought out G2M, will exploit results obtained during the BRECOSM project

	24
	Scientific progress reports for the Commission
	1
	1, 2, 3
	The Commission received the Minutes of all Project Management Meetings in which scientific progress was documented. In addition, three Periodic Activity Reports and the Publishable Final Activity Report documented scientific progress in more detail

	25
	Financial reports for the Commission
	1
	1, 2, 3
	See Periodic Activity Reports

	26
	Effective strategic management of the project
	1
	1, 2, 3
	See Periodic Activity Reports

	27
	Effective day-to-day management of the experimental and technical aspects of the project
	All
	1, 2, 3
	See Periodic Activity Reports

	28
	Effective financial management of the project
	1
	1, 2, 3
	See Periodic Activity Reports

	29
	Final Plan for using and disseminating knowledge
	1
	3
	See Final PUDK
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