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Publishable Final Activity Report
PROJECT EXECUTION

Introduction

The Network of Excellence (NoE) instrument of the EU’s Framework Six programme is designed to create a durable integration of research capacity and overcome fragmentation of resources. It also aims to strengthen scientific and technological excellence. Key success factors are gathering a critical mass of people and resources and sharing expertise within the network.

The CIO network was founded in 2004 as a new association of 26 scientific groups in 16 institutes in 10 European countries See table2 below. The groups were each eminent in different but related fields of developmental biology and before the network, they had very little contact with each other. There were almost no collaborations. The CIO netwok has investigated the broad area of science addressed by these groups by building up a closely knit virtual institute with more than 50 collaborations (see Fig 3, table 3) and many breakthroughs in 150 publications (incl.38 with IF>10: see PAR m60) which have revolutionised this area of research and greatly strengthened European Developmental Biology. Besides the scientific activities, we have undertaken activities to integrate these groups and to disseminate the network’s output. The main achievements of the network are listed in table 1.
The scientific programme had three elements.
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Fig.1 CIO members at the 4th. annual meeting in Les Embiez, France
.
Technology Platform

1/ A very successful technology platform: WP1, 4 and 5. WP1: Development of Genomics Technology was merged with WP4: Application of Genomics Technology at the end of end of year 2, because the development phase was finished and the new genomics approaches were all applied. WP4: ‘Application of Genomics Technology’ was an extremely successful workpackage. It featured; studies on transcription factor complexes and their genome wide target sites by EUMC, who developed all of the technology necessary for this. Together with BZ, this group established that hox transcription factors execute posterior prevalence by protein-protein interactions rather than by transcriptional control as was expected. NIOB brought Caenorhabditis genetics and RNAi to this programme. They established a collaboration with USFD and brought Wnt pathway factors discovered in Caenorhabditis to the chicken embryo. UL used microarray screens in this WP and in WP9, to identify evolutionarily conserved targets of Hox genes. These actions and others fostered the application of genomics across the network and produced breakthroughs. WP5 contained an extraordinarily enthusiastic group of young scientists working oin bioimaging. The aim of this WP was to extend the technology platform and the tools used in the network to live imaging studies. More specifically their aims were to develop methods to visualize the behavior of migrating cells in live embryos, allowing them to better describe and understand cellular behavior in vivo, and to study the specific effects of defined mutations with regard to key cellular processes. Important emphasis was also put on imaging distinct subcellular structures or specific proteins in live embryos, a necessary step in the deciphering of molecular mechanisms of development. This WP produced important developments in technology, collaborations and one Nature article among other high profile publications.
The technology platform has functioned  as a motor for integration in this network. It has spread technology across the network and has enabled many collaborations by applying the technology to a wide variety of topics.. 

	
[image: image3]
Fig. 2. The Space Time Translation model for AP patterning. Recent findings demonstrate the timing probably generates the embryo’s A-P pattern. The drawings illustrate how a temporally collinear sequence of mesodermal Hox gene expression codes (represented by different colours) can be converted to a spatial pattern in the Xenopus gastrula. This model featured in our consensus review and was the basis of collaborations inside and outside the network.


Early Development

2/ A group of WPs: 6- Early Development; 7- Somitogenesis; 8- Anterior- Posterior patterning; 9- Organ localization and Identity studied processes leading to genesis of the embryo’s cell types and the body plan in the early embryo. These WP’s successfully applied the approaches developed in the technology platform and interacted strongly to produce breakthroughs. For example, a group of these people got together and met to discuss and then write a consensus review on the mechanism of Anteroposterior Patterning (fig 1).  The interactions here were highly productive and some high CI articles resulted. WP6 concentrated  on several early events in mesoderm development. WP7 investigated somitogenesis WP8. made a number of remarkable findings in A-P patterning, including the role of microRNA’s in posterior prevalence and elucidating the evolutionary modification underlying the extended body of a snake. This WP generated a Nature Genetics article. They also published the joint consensus review. WP9 investigated the molecular genetics and cellular mechanisms underlying the development of spatially restricted structures, in embryos of different animal species. A feature of this WP was the work by  Duboule and colleagues (UG Geneva) who have elucidated a great deal of the complex regulation of the clustered HoxD genes during mouse embryonic development. This sector was highly integrated: the different aspects connected with each other extensively. 
Tissue Differentiation and Organogenesis

3/ The third group of WPs: 11- Stem Cells, !2- Blood; 13- Myogenesis; 14- Bone; were concerned with tissue differentiation and organogenesis. This sector produced many medically important findings. Cossu’s work on mesangioblast stem cells (WP11) even lead to a clinical trial. 12-Blood. This WP has featured analysis of transcription factor complexes controlling haematopoiesis and has made great progress in identifying the origins of hematopoietic stem cells. Myogenesis (WP13) had many connections with somitogenesis (WP7) and addressed the problem of muscular dystrophy. Bone (WP 14) made important findings for osteoporosis made an important collaborative line with zebrafish genetics (with Roehl, UCSD). The groups involved in this sector collaborated extensively on: topics within the WPs; and on technology applications; and made many collaborative connections with early WPs, like somitogenesis.   It was hard for the different organogenesis WPs to connect with each other because their topics are fundamentally different and not obviously connected. 
Besides scientific research, the network performed activities aimed at integration, dissemination and management.
The details of our scientific activities are given in the detailed descriptions of WP 1 and 4-14 in the Periodic Activity Report For m60.
Integration

Integration of this area of science was fostered by the technology platform (above). 

The network also held very many meetings. Plenary network meetings annually. Regular meetings of WPs and clusters of WPs as well as more specific meetings between individuals to set up and execute collaborations (WP2, Fig.1). Besides all these, we organized symposia (WP15), workshops (WP16) and summer schools (WP18). These fostered integration, as well as disseminating the network’s activities. 

The network set up a website (WP3): www.cellsintoorgans.net  which was very helpful in fostering integration. This was used for reporting, for setting up and running meetings eg symposia and plenary meetings. It disseminated our output, 
	MAIN ACHIEVEMENTS OF THE CELLS INTO ORGANS NETWORK

1. Initiation of 52 new collaborative projects The Network has initiated 50 new collaborative projects between network partners and so far produced 24 collaborative scientific papers (published, submitted or in preparation). The network has more than 120 publications so far of which 25 are high profile (IF>10);
2. Development of a technology platform The Network has developed a technology platform, featuring high throughput approaches incl. genomics, proteomics (chip on chip), whole genome RNAi, single chain antibody screens morpholinos, fluorescence complementation, bio-imaging, other state of the art and novel approaches. This platform was applied generally to different problems in the network, leading to 24 of the collaborative projects;
3. Meetings to integrate the network. The Network has held a variety of meetings, aimed at integrating the network.  These include; regular meetings for workpackages; scientific discussion meetings, aimed at integrating a cluster of workpackages and/or giving a definitive consensus view on a topic, symposia, workshops, summer schools and plenary meetings of the network. One of the topic meetings led to an important collaborative review article. Workshops and symposia have taken over to some extent from the internal discussions and have thus disseminated them to the scientific community;
4. Development of a network website, an intranet for reporting, and a public access domain for disseminating the network’s excellence The website (
5. www.cellsintoorgans.org) has a brochure aimed at the general public and information about research and network activities for the scientific community. It advertises events sponsored by the network, especially symposia, workshops, summer schools, scientific theatre, science café’s;
6. The Network has launched the first European graduate school in developmental biology This has sponsored 10 collaborative Ph.D. projects, between partners in the network; made courses and scientific visits available; and sponsored symposia, specialist workshops and summer schools, to train the graduate students;
7. Dissemination to the general public. The Network has launched initiatives aimed at spreading the network’s message to the general public and particularly to schools. These included; science café’s; school exchange visits; scientific theatre; We have also published a brochure aimed at introducing our work to the general public and especially to high school students; A T.V.film was also made about thye network.
8. The Network has spread excellence to the world scientific community. We have organized; one symposium on; Early Development. Three workshops on; Conserved pathways in Development;  Designing the Bodyplan; Stem Cells. One summer school on; Developmental Systems. Another symposium and a summer school are planned
9. Virtual institute in Developmental Biology. Measures 1-7 above have welded our 26 participating groups into an effective virtual institute in developmental biology;
10. Main objectives. The Network has met or exceeded most of the main objectives of the original project proposal. There are still have some important objectives we want to achieve.


	Table 1. Main achievements from month 1 to 60


For example by displaying the network brochure and important articles and contained details of all of the network’s groups and their activities.

The network set up the first European graduate school in Developmental Biology. We sponsored 10 joint Ph.D. projects (WP17) and made all of the graduate courses taught by network members open to students and postdocs from across the network (WP16). These courses were advertised on the network website. This was a very successful activity, leading to collaborations and joint publications.

Many of our dissemination activities served as aids to integration. See below.
Visits for collaboration and discussion were encouraged by making all travel and accommodation for these purposes within the network free via a network fund (WP21).

The details of our integration activities are given in the detailed descriptions of WP 2.3 and 15,16,17,18, 21 in the Periodic Activity Report For m60.
	The Cells into Organs network
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	Figure 3 Collaborative interactions in the Cells Into Organs network.
Each name represents a participating group. Each line represents a connection via collaboration. Blue lines represent collaboration via the technology platform. Red lines indicate connections via topics in early development. Black lines represent connections via topics in late development /organogenesis. The diagram gives an underestimate because, in groups of 3 partners, only the connections from the main partner to each participant are shown.


Dissemination

We performed the following activities to disseminate the network’s output.

Dissemination activities

WP23 contained activities to disseminate the network’s output to young people and the general public
These included:.

Science Café’s, aimed at the general public. Two of our partners organized them. Regular popular science talks for the general public at an accessible  location.

Scientific Theatre was performed by one of our partners.

School exchange visits. A class from one school goes to another country to visit another school and one of our network’s labs..

Network Brochure. We commissioned the popular scientific writer Brona McVittie to write a brochure about our network for the general public. See Fig. 6 and network website.
A TV film was made about our network by the German company Leonardo Films  (Leonardofilm.com). Several of our partners are also TV personalities and make frequent appearances

Symposia, workshops, summer schools. We organized three symposia (WP15): on ‘Early Development’, (in Lisbon 2007), ‘Stem Cells’ (in Amsterdam, 2007), and ‘Tissue Differentiation and Organogenesis’ (in Lisbon 2009) (Fig.4,5). We also organized two workshops (WP16) . Designing the Bodyplan, in Leiden, 2007 and The Organiser, in Braga, 2005. These were al,l very successful and well attended.and presented our cutting edge results. We organized two summer schools(WP18): on Developmenal Systems (Basel, 2006) and New Technologies (Seville, 2008) Again, these were very successful and in great demand. Besides mediating dissemination, the discussions, interactions etc were very important in integrating the network.
The details of our dissemination activities are given in the detailed descriptions of WP 15, 16, 18 and 23 in the Periodic Activity Report For m60 and in the Annex - Plan for using and disseminating the knowledge.
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	Figure 4: Poster of the symposium “Tissue Specification and Organogenesis” in Lisbon, Portuga.l, Feb. 2009.
	Figure 5: Walter Gehring, speaking  at the symposium " Tissue Specification and Organogenesis"


Our publications and especially our reviews have had a very good reception from the expert scientific public.
	[image: image7.emf]
	Figure 6. An illustration from  the Cells into Organs brochure.

The molo-molo is the world’s largest bony fish. It hasa very unusual body plan. Its body is almost all head.
The brochure contains a summary of the network’s scientific activities, discussion of the scientific problems and interviews with the  partners. See netwqork website.


Management 

The Cells into Organs network was funded under the Sixth Framework Programme of the European Commission from 2004 to 2009. The principal objectives of the network were to forge collaborative projects, integrate the research and create shared research interests during and after the lifetime of the network. It brought together some of the most outstanding Developmental Biology groups in Europe. One of the primary objectives of the network was to disseminate this shared expertise and to train a new generation of leading developmental biologists.

The integration in this network was mainly achieved through collaborative projects and interdependent projects. Key to the success was not a forced combination of people, but an organic growth fostered by the acknowledgement that other network members can contribute to a research project. The network management facilitated these integrative actions through the network fund and by simply bringing people together at meetings. By means of  meetings, workshops, symposia and numerous bi-lateral discussions, the network members were able to coordinate their activities and develop new ideas and start new lines of research

An important contribution to the success of the network was made by workpackage 4-Genomics and 5-Bioimaging. The techniques and tools developed in these workpackages were supportive of the research done in other workpackages and were therefore very important for the rest of the network. The common ground, between participants in these workpackages is technological: development and application of high throughput approaches and other technology. This is also of importance for other and future research projects.

The network is proud that the EU’s reviewer noted that this network is fully accomplishing the European Commision’s objectives of a NoE. In response to previous criticisms, the network has developed an efficient and effective management structure. The web site was improved, and is now an effective means of communication between the partners.

We are well aware that this network does not generate many patents. In response to the comment by the reviewer on this point we said: “The Cells into Organs network has brought many of the leading scientists in Developmental Biology closer together. Forging partnerships and intertwining research activities and interdependencies that will ensure a continuing relationship. The results of their collaborative actions; new technologies and scientific progress will continue to be available for the network partners and some are already planning more intensive collaborations. Patents on results and techniques are not relevant considering the nature of the research as well as the collaborative aspect of the network.”

The Joint PhD projects were more in demand than predicted. Management allocated an extra budget to support this integrative tool. The brochure, issued in 2008, was well received and triggered external parties to give more publicity to the network’s activities.
The details of our management activities are given in the detailed description of WP22 in the Periodic Activity Report For m60
The Future
All in all, this was a wonderful and extremely successful network and we are very sorry to see it end. Many of the collaborations that have started in the network are just beginning, so the network will leave a durable inheritance. It is a pity they can not be supported to their conclusion. Thinking of the future: This network has enabled us make tremendous advances in learning how an animal embryo is put together. Despite these important advances, we need to learn much more. In particular, we are only just starting to understand the enormous complexity of instructions that are conveyed by intercellular signals. There are now ways to induce cells to become pluripotent (iPS) - meaning that they can generate many cell types, perhaps even all. However there are many more cell types than can be specified with just the handful of signalling pathways that can be interpreted by the cell nucleus. Even combinations of these pathways cannot generate enough diversity to specify all cell types. Therefore despite being able to generate iPS cells, we have little or no idea how to direct them efficiently to differentiate into all the cell types required to make an organ or repair a tissue. Our research has started to reveal that the timing of combinations of signals is particularly important, just as the sequence of chords in a piece of music (rather than just a single chord) is required to define the piece. This allows an unlimited number tunes (fates) to be generated from very few notes (signalling pathways). Therefore the next challenge is to understand this complexity to shed light into the mechanisms of cell fate commitment, to learn to control regenerative ability to the full, and eventually to be able to engineer organs and tissues to replace their defective counterparts in the body
DISSEMINATION AND USE 

The output of this network was thus disseminated via the usual scientific channels (publications, symposia, workshops website and the like). It was also disseminated to the general public and especially young users (brochure, science café’s, school exchange visits, scientific drama) There was a special emphasis on training a new generation of young developmental biologists (courses, workshops, summer schools, graduate school Ph,D, programme). There was an important contribution to healthcare (stem cells, genetic diseases, clinical trials) Because of the nature of the scientific projgramme (pioneering scientific research), there was not much emphasis on commercial application and patents. Several of our participants have made TV appearances and a TV film has been made about the network.
The deiails of our dissemination strategy are given in the annex to the PAR: for m60- Plan for using and disseminating the knowledge.

Table 2:Participant list
	Partic. Role*
	Part. #
	Participant  name


	Group
	Country

	CO
	1
	Institute of Biology, University of Leiden (IBL)
	Durston
	NL

	CR
	2
	Erasmus University Medical Centre, Rotterdam (EUMC)


	Grosveld

Dzierzak

Charite
	NL

	CR
	3
	Wellcome/Cancer Research UK Gurdon Institute, University of Cambridge (WCRC/UCAM)
	Smith

Gurdon
	GB

	CR 
	4
	Developmental Genetics Centre, University of Sheffield (USFD)


	Ingham

Borycki

Roehl
	GB

	CR 
	5
	Dept. of Anatomy and Embryology, University College London (UCL)
	Stern

Wolpert
	GB

	CR
	6
	Institut Pasteur, Paris (IP)


	Buckingham

Nicolas
	F

	CR
	7
	Fondazione Centro San Raffaele Del Monte Tabor (FCSR)
	Cossu
	I

	CR
	8
	Instituto Gulbenkian De Ciencia, Oeiras (IGC)


	Palmeirim/Thorsteinsdottir
	PT

	CR
	9
	Max Planck Gesellschaft (MPG)
	Jaeckle
	G

	CR
	10
	Research Institute for Molecular Pathology, Vienna (IMP)
	Hartmann
	A

	CR 
	11
	Biozentrum, University of Basel (BZ)
	Gehring

Affolter
	CH

	CR 
	12
	Department of Zoology, University of Geneva (UG)
	Duboule 
	CH

	CR
	13
	Netherlands Graduate School in Developmental Biology / Netherlands Institute For Developmental Biology, Utrecht (NOIB)
	Deschamps

Korswagen
	NL

	CR
	14
	Instituto de Medicina Molecular
	Jacinto
	PT

	CR
	15
	Centre de Medicina Regenerativa de Barcelona (CMRB)
	Rodriguez-Leon
	E

	CR
	16
	Centro Nacional de Investigaciones Oncológicas, Madrid,  (CNIO)
	Wagner
	E

	SCR
	17
	Top Share (SME Wageningen)
	
	NL


* CO = Coordinator; CR = Contractor; SCR = Subcontractor
Coordinator: 

Prof A.J. Durston,

Institute of Biology, Leiden University

Wassenaarseweg 64,

2333 AL  Leiden,

The Netherlands.

Tel: +31 71527 4861

Fax: +31 71527 4999

E-mail: a.j.durston@biology.leidenuniv.nl
Table 3 List of all collaborative projects m 0-60
1. Smith (UCAM) and Stern (UCL): an investigation of the role of Smicl in chick development. I have hired Clara Collart to undertake this work
2. Korswagen (NIOB) and Affolter (BZ): combine live imaging and cell migration in C. elegans
3. Korswagen (NIOB) and Durston (NIOB): A/P patterning: investigate the role of Dab2, vps35 in Hox gene regulation.
4. Korswagen (NIOB) and Borycki (USFD): Function of Vps35 in the chick neural tube
5. Deschamps (NIOB) and Duboule (UG): Are the Hox genes mediating the role of the Cdx transcription factors on posterior axial extension? (WP 8 and 9)

6. Deschamps (NIOB), Nicolas (IP), Palmeirim and Thorsteindottir (IGC). Also involving Val Wilson (Edinburgh): Are the effects of Cdx mutations on paraxial mesoderm generation and behaviour cell autonomous? (WP10). A graduate student will work on this project for one year starting next September.

7. Deschamps (NIOB), Charité (EUMC) and Dzierzak (EUMC): The role of Cdx and Hox genes in embryonic hematopoiesis, hematopoietic microenvironment, and specification of hematopoietic. (WP 9 and 12)

8. Hartmann (IMP) and Cossu (FCSR): Investigate the role of beta catenin in mesoangioblast osteogenic differentiation. For this reason they are preparing these cells from beta catenin floxed mice. 

9. Cossu (FCSR) and Buckingham (IP) on several topics and Margaret is submitting a co-authored ms. I am almost ready to write two more ms that are co-authored. 

10. Cossu (FCSR) and Dzierzak (EUMC). A PhD project related to the regulatory elements of Runx1, to be explored, among other cells, also in mesoangioblasts.

11. Stern (UCL) and Smith (UCAM) on Smicl (just started). Had a meeting a couple of weeks ago to discuss the project and since then we have already cloned the chick Smicl gene. In situs will be done next week to compare with their Xenopus results).

12. Stern (UCL) and Smith (UCAM) using a technique to which Smith introduced Stern - Bi-molecular Fluorescence Complementation (BiFCO). 

13. Stern (UCL) and Wolpert (UCL) on inhibitors of primitive streak formation. Published in Development. 

14. Stern (UCL) and Durston (NIOB): AP patterning

15. Borycki (USFD) and Buckingham (IP) and Ingham (USFD): Blimp1 expression in Shh and Gli mutant mice.

16. Borycki (USFD) and Buckingham (IP): Gli function in Myf5 control.

17. Hartmann (IMP) and Roehl (USFD): Investigation of the origins of joint development using GFP transgenics in zebrafish and mouse. 

18. Duboule (UG) and Grosveld (EUMC) for mapping the enhancer/promoter contacts in Hox genes during axial elongation. This will be done by one of my NCCR network students (Thomas Montavon).

19. Ingham (USFD) and Grosveld (EUMC); developing in vivo biotinylation for ChiP analysis of Blimp1 targets in the zebrafish. 

20. Ingham (USFD) and Smith (UCAM): Analysing Blimp1 function in X. tropicalis

21. Jacinto(IGC) and Affolter (BZ): Investigation the role of the transcription factor Brinker during dorsal closure in Drosophila embryos.

22. Jacinto (IGC) and Ingham (USFD): A comparative study of inflammation and macrophage chemotaxis in Drosophila and Zebrafish.

23. Nicolas (IP), Palmeirim (IGC) and Thorsteinsdottir (IGC): Study of PSM cell migration pathways.

24. Nicolas (IP) and Grosveld (EUMC): Clonal analysis of the hair follicle in GATA3 mutants.

25. Nicolas (IP) and Duboule (UG): Clonal analysis of ectodermal and mesodermal derived limb tissues in the mouse embryo.

26. Thorsteinsdóttir (IGC) and Buckingham (IP): The role of cell-extracellular matrix interactions during myotome formation in the mouse. Involves shared PhD student: Fernanda Bajanca.

27. Borycki (USFD), Palmeirim (IGC) and Thorsteinsdóttir (IGC): Mechanisms underlying the coordination of Shh response with somitogenesis in the chick. Involves shared PhD student: Ana Sofia Pires.

28. Thorsteinsdóttir (IGC), Palmeirim (IGC) and Borycki(USFD): Wnt signalling, extracellular matrix cues and somitogenesis in the chick. Involves shared student: Pedro Rifes.

29. Thorsteinsdóttir (IGC), Palmeirim (IGC) and Jacinto (IGC): Integrating signals in morphogenesis: The case of somitogenesis in the chick. A collaborative project proposal was submitted to and funded by the Fundação da Ciência e Tecnologia, Portugal. Expected starting date: June 2005.

30. Buckingham (IP), Palmeirim (IGC), F. Relaix and M. Langa, The role of Pax3 in somitogenesis. 

31. Stern (UCL), Palmeirim (IGC) and Thorsteinsdóttir (IGC): Imaging techniques to monitoring live gene expression.

32. Gurdon, Simeoni (UCAM/Gurdon Inst.) and Durston, Jansen (NIOB). Elucidating the role of BMP signaling in Hox regulation. Joint proposal WP8/WP6.

33. Stern, Albazerchi (UCL) and Durston, Jansen (NIOB) Signals involved in transformation of neurectoderm.

34. Duboule/Marie Kmita (UG) and Charité: The role of Hoxa and Hoxd genes in hematopoiesis

35. Wagner (IMP) and Roehl (USFD): Identification and analysis of osteoclast and osteoblast cell populations in zebrafish.

36. Hartmann (IMP) and Roehl (USFD): Investigation of the origins of joint development using GFP transgenics in zebrafish and mouse.

37. Gehring (BZ) and Jaeckle (MPG) will establish collaboration: Performing a yeast two hybrid screen with Bällchen to identify novel components of the signal transduction pathways involving this kinase.

38. Gehring (BZ) and Jaeckle (IMP): Use of the excellent 2-photon microscopic facility in order to look into Hox binding sites (Scr) in the giant cellulary gland chromosomes, where Scr is normally expressed, i.e. in living cells. Involves exchange of a graduate student Raphael Fünfschilling from Gehring group. 

39. Charité (EUMC) and Duboule (UG): Elucidate Hox gene functions in mesenchymal stem cells and their progeny, and submitted an application for a joint PhD project to the network.

40. Grosveld (EUMC) and Duboule (UG), WP4

41. Gehring (BZ) and Durston (IBL): the evolutionary comparison of the responses to the Hox codes (see D9.19).

42. Stern (UCL) and Cossu (FCSR)

43. Cossu (FCSR) and Gehring (BZ):generate heavy chain only antibodies against particular domains of pax6.

44. Charité (EUMC) and Nicolas (IP) have started a collaboration on lineage analysis of mesenchymal stem cells.

45. Leon (CMRB), Jacinto (IMM) and Roehl (USFD): analysis of the musculoskeletal system using transgenic fish-lines

46. Deschamps (NIOB), Thorsteindottir (IGC) and Palmeirim (IGC) the generation and use of Cdx2 null ES cells

47. Ingham (USFD) and Palmeirim (IGC): Study of transcriptional regulation of the transcriptional factor Terra. Start date September 2006.

48. Smith (UCAM) and Palmeirim(IGC): Imaging protein interactions between Notch signaling proteins and T-box mesodermal genes. Start date April 2006

49. Thorsteinsdottir (IGC) and Palmeirim (IGC): Cell movements during somitogenesis in chick.

50. Thorsteinsdottir (IGC) and Nicolas (IP): Imaging myotome formation in zebrafish (to be initiated)

51    Identification of Pax7 target genes in the zebrafish by ChIP-ChIP and ChIP-seq. Project between
        Ingham and Smith. Started in March 2008.

52   Pax3 conditional knock out model. Project between Cossu and Buckingham. Started March 2008.
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