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GUIDELINES FOR THE PREPARATION OF THE ANNEX I "DESCRIPTION OF WORK" FOR MARIE CURIE RESEARCH TRAINING NETWORKS (MCRTNs) 

INTRODUCTION

The Annex I is an integral part of the MCRTN contract. Non-compliance or non-fulfilment of its content will have the same legal consequences as for any default of the other contractual conditions. It should be negotiated between the co-ordinator, on behalf of all members of the consortium, and the Commission Project Officer for inclusion as annex to the contract.

It must be based on the proposal as submitted for evaluation by the experts on any recommendations contained in the Evaluation Summary Report and the Framework for Negotiation.  It should also take into consideration any financial and technical issues that may arise during contract negotiation.

Although certain parts of the proposal description can be taken as the basis for the drafting of this description of work, it should exclude all background material in support of the selection of the proposal, and not essential for the implementation of the selected project. For example, references to publications and state-of-the-art, or to previous work undertaken and future intentions of the consortium should be excluded.  Any reference to “the proposal” should be omitted.

It should be written in a clear, precise and concise manner. It should specify all the tasks to be undertaken and the corresponding deliverables, but with sufficient flexibility in order to be able to modify the work arrangements so as to achieve the stated objectives, should this be necessary, without the need for a formal modification of the text (i.e. contractual amendment).  This flexibility is required both for the European Commission as well as for the network consortium.

It must be written in the third person and should be typically of about ten pages in length, excluding tables and diagrams. The network acronym should be used as a header on all but the first page. It should be printed on single-sided, numbered A4 pages in Times New Roman 12 point (the font used here) or similar font according to the following instructions and guidelines. 

Instructions and Guidelines for the drafting of

MCRTN "Description of Work" (Annex I)


PART A: CONTRACT DETAILS AND OBJECTIVES

1: 
Full Title:  
Studies on cellular response to targeted single ions using
 nanotechnology 
Short Title (i.e. Project Acronym):

CELLION
2: 
Proposal Number:



503923

Contract Number:

3: 
Duration of the project: 


48 Months
4: 
Contractors and  Place(s) of  Implementing the Project

The Co-ordinator and other Contractors listed below shall be collectively responsible for execution of work defined in this Annex:



1. Henryk Niewodniczański Institute of Nuclear Physics [IFJ] established in Poland;


2. Gray Cancer Institute  [GCI] established in United Kingdom;

3. Gesellschaft für Schwerionenforschung mbH [GSI] established in Germany;

4. Istituto Nazionale di Fisica Nucleare [INFN] established in Italy;

5. Jagiellonian University, Medical College [JUMC] established in Poland;
6. Centre National de la Recherche Scientifique (CNRS) – Institut National de Physique Nucléaire et de Physique des Particules [CNRS/IN2P3] established in France
The Centre d’Etudes Nucléaires de Bordeaux-Gradignan (UMR 5797) which is carrying out the work is a Joint Research Unit formed by CNRS, Institut National de
Physique Nucléaire et de Physique des Particules, and Université Bordeaux 1 ;

7. Universität Leipzig [Uni Leipzig] established in Germany;

8. Lunds Universitet [ULUND] established in Sweden;

9. The University of Surrey [UniS] established in United Kingdom;

10. Uppsala Universitet [UU] established in Sweden;


The Co-ordinator and other Contractors are referred to jointly as “the Consortium”. 


5: 
Project Overview 

Estimation of radiation hazards requires profound knowledge on interaction of ions with biological cells and tissue.   The action of exposure to very low dose radiation is presently only estimated by high dose extrapolation.  If low dose effects are studied by irradiating a cell culture by a conventional broad ion beam, only some few cells are hit. As in a control culture some cells always die spontaneously, the result is of low statistical value.  Therefore, a better aiming accuracy of bombarding ions is needed to choose exactly which cells and which organelles within were damaged by traversing ions.  To solve the problem a network of high accuracy ion microprobes (collimated or focused) was created.  Consequences of radiation damage and pathways of damage repair will be studied using various physical and molecular biology methods.

5.1 
Overall Objectives
The research objectives to be reached in the project are divided into two main groups: biology and instrumentation, each group with its own co-ordinator.

I. Research objectives in biology:

Single-hit studies with sub-cellular resolution will provide insights into a number of questions concerning cell damage and repair. It will be found how the radiation sensitivity varies in different regions of the cell and what information does this provide about its structure. It will answer the question whether the observed patterns of radiation sensitivity depend on the chromatin distribution, or on the induced DNA damage, or on the localization of DNA repair capacity sites, or reflect long range interaction between damage sites. The observation of neighbouring non-irradiated cells will clarify whether the damage can be transferred from hit to non-hit cells (bystander effect). 

The answers to the above questions are of relevance to estimate the cancer risk due to natural radioactivity in the environment and to cosmic radiation and the occupational health hazards of workers with radioactive materials used in industry or medicine. It will help also to optimize the methods of radiotherapy. The following investigations will be performed:

Morphological mapping of radiation response and DNA damage induction 

A relation between the induction of lethal lesions and the cell morphology will be established.  A distribution of radiation induced DNA damage across the cell will be determined and the importance of the nuclear and chromosome aberrations will be checked.  This objective is directly connected to the task #4 (cf.  Table I in page 10 of the annex). The investigation is running already and a start of the network will better coordinate its progress.  Any progress in the tasks listed in the Table will improve accuracy and quality of the results. 
p53 expression and apoptosis; gene induction studies.
In the project the role of nuclear versus non-nuclear targeting of radiation to the induction of p53 and the cell cycle delay will be studied. A relation between nuclear and non-nuclear targeting and the triggering of apoptosis will be established. 

By targeted ionizing radiation to sub-cellular locations it will be established the role of radiation induced signal transduction pathways in processes such as proliferation, apoptosis, stress factor, genomic instability and induced radioresistance. These studies may provide fundamental information required for development of cancer therapies involving the manipulation of cell signalling pathways. The studies are already undertaken by several groups and especially participants 2, 3 and 4 are advanced in the investigation.  A progress in the tasks listed in Table I will increase technical possibilities the studies.  The task #6 will help to standardise the common investigation.   
Cell-to-cell communication

Different signalling pathways leading to the bystander effect and the influence of the effect to predictions of low dose radiation induced hazards will be studied.  An intelligent wet cell chamber will be used to measure in situ a time and space variation of the Ca++ signal with a sub-cellular resolution. The tasks #2, 3 and 4 are directly connected to this objective.  A success in the task #12 will result in a new, important tool changing the quality of the investigation.
Cell cycle modelling
Mathematical models of the response of cells and tissues to ionising radiation will be refined (this is a task #5 listed in the Table I). The models will be used to predict the outcome of radiotherapy treatment strategies and the influence of factors such as such as radiation quality, hypoxic status, hypersensitivity, non-targeted effects (such as the bystander effect) and radio-resistance through the cell cycle.  Data from the microbeam studies will underpin the development of the model, which in turn, will drive aspects of the experimental research.  The goal is to facilitate the development of new and fully optimized radiotherapy fractionation schedules for clinical practice.  
II. Research objectives in instrumentation:

Single ion hit facilities will be developed at the ion microprobes with parameters discussed below:

Focusing versus collimation of the microprobe ion beams (task #8)
Until now, microprobes equipped with a single ion hit facility use beams collimated by a pinhole or a capillary. The majority of other groups developing single ion hit facilities, including most of the participants of the present project, use focused beams. It is expected that with focused beams a better targeting accuracy can be reached. Using scanning focused beams the number of cells that can be irradiated in a given time will be considerably increased. The rapid scanning will make feasible to study routinely biological endpoints that occur infrequently, such as cell transformation (an important endpoint with regard to cancer induction by radiation). It will also enable investigation of larger number of cell lines and will facilitate studies on synchronised cell phases where rapid scanning is vital as a phase can be complete in ~1 hour. 

Single ion detection (task #9)
Very high detection efficiency (close to 100%) for single ions is required in the project with simultaneous condition that the detector thickness cannot considerably change the initial energy of ions.  In order to achieve that detectors made of thin diamond foil doped with boron, of silicone nitride foil covered with Au + CsI and of very thin scintillator will be developed and checked for ions with different energy and different value of Z.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            

Fast beam switch and target holder for irradiations of wet cells (task #10)
The reduction of the beam intensity and a fast beam switch preventing hits of the cell by the next ion were already solved by the participants of the project.  Individual solutions within the network will be compared and in case of need exchanged for better ones. Several designs of wet cell chambers were already successfully examined.  However, the participants of the project wish to develop an intelligent wet cell chamber enabling quantitative measurements of the cell signals in situ during irradiations. This will be done by construction of adhesion points in the Petri dish and an assembly of nanowires with a facility to measure ultra low currents.   
Microscopy, cell recognition and positioning (tasks #1 and 11)
Many experiments planned with single-ion-hit microprobes require irradiation of hundreds or thousands of cells with precisely the same localization of the ion traversal through the cell. The experiment must be finished quickly, because the cells will not survive sufficiently long outside the incubator. After the irradiation, the dish with irradiated cells will be transferred into the stage of a microscope and the positions of particular cells should be recognized again. This requires an automatic system of cell recognition and positioning. Until now only stained cells could be recognized by computer controlled systems without significant amount of mistakes. However, the staining procedure introduces an unnecessary disturbance to the functions of the cell.  Three ways were chosen to reduce this disturbance: (a) to reduce the amount of staining substances, (b) to develop a new optical system and computer program of the cell recognition based on the phase analysis of the microscopy image and (c) what will ease the position recognition.

Ion Beam Analysis (task #8)
High resolution ion beam analysis on in vitro living cells and tissue will be undertaken. This will allow parallel studies of molecular changes within the cell and at the cell surface, for example shifts in intra-cellular trace element distribution or changes in protein or drug uptake. These studies will produce important insights into the influence of 'bystander' effects on the outcome of radiation in tumours and normal tissues. They will also be unique in their ability to quantify risk from low level radiation exposure to individual cells within a defined population.

5.2 
Overall Approach and Methodology
Scientific programme of the project is difficult and time consuming.  It can be fulfilled only when taking the full advantage of the network structure:

· A sufficient number of young researchers (both early stage and experienced ones) will be recruited to create the sufficiently large manpower for investigations.  The recruited researchers will be trained multidisciplinary because they will be used to develop/operate new instruments and to perform experiments in molecular biology and medicine with the new tools, based on the modern experience in accelerator physics and in nanotechnology.

· Definite skills are better developed by some partners than by the others.   Very good knowledge of nanotechnology by some partners will be used to develop new experimental tools used afterwards by the whole network.  The expertise in specialised analytical methods known better by some partners will be transferred to other partners and commonly used for the time consuming experiments.  Experiments to be done only in very special cases will be scheduled as tasks for partners being best prepared to make it.  All that needs a very well planned transfer of knowledge.  It will be executed mostly by secondments of recruited experienced researchers and sometimes by secondments of early stage researchers (after they will be introduced already to their tasks).  It needs also a large mobility of the permanent scientific staff attributed to the network.

· Fast development of knowledge by early stage researchers will be enhanced by periodic conferences followed by “hands-on workshops”, organised each time by different partner.

· The programme of the project is only a first part of the longer programme what will be continued by the collaboration after the project is finished.  Therefore, the network must be used to select among the recruited researchers the best leaders of the future investigations. 





PART B: IMPLEMENTATION
1. Description of the joint Research/Training Project

· Research 



The applicants develop the Marie Curie network of existing (or under development) single ion hit facilities (SIHF) in Europe. This is the first such network in the World with ten groups from six different European countries participating and as such provides European researchers with the best training in this field in the world. The collaboration in the use of the ion microbeams (with energies from few MeV/nucleon for protons and alpha particles and  up to 11.4 MeV/nucleon for ions from carbon to uranium) with subcellular resolution will make an important contribution to several questions facing radiobiology and cancer radiotherapy. The proposed research will lead to significant conceptual advances in our understanding of the interaction of single ions with cellular structures. The network offers a unique opportunity (not available on a single existing system) to solve problems that are of paramount importance to the understanding of the medical use of ionising radiation (eg. targeted cancer radiotherapy) and effects of low exposure to ionising radiation.

In recent years a number of groups in Europe, USA and Japan have started to develop (or to plan) installations for microbeam irradiation of cells to enable them to study certain radiobiological processes in ways that are inaccessible with conventional broad-field exposures. The field is at a point where our Marie Curie network will use the wide experience in high resolution microbeams in use in Europe. This will enable European science to establish a strong position in this field of great potential.

The participants will concentrate on the following main projects in biology and instrumentation:
A. Biology:

While all individual groups have already their own research plans supported by the funding from individual countries the network would like to concentrate on the tasks which would be of common interest to all interested groups such as: 
· Cell staining techniques using miniscule amount of staining (task #1 in Table I,  cf. page 11).  The staining procedure is influencing the cell functions and should be avoided whenever possible.  However, it is presently the only way for rapid visualisation and recognition of cells using a computer program.  Waiting for a development of a high quality phase imaging of cells we shall develop also methods of imaging cells by staining, but with considerably smaller amount of staining chemicals doing less harm to cells.
· Visualization of ion track position within the cell (task #2). Ion traversing the cell nucleus is damaging the DNA strands.  Damage of DNA is triggering an enhanced production of proteins like regulator p53 or kinase p21.  Marking it by the corresponding antigenes enables a visualisation of the ion track within the cell nucleus.  These proteins, especially p53, are regulators of the damage repair processes.  Quantification and time development of their presence give information on the progress of repair and on the intra-cell signalling processes.
· 
· Quantification of the DNA content in each cell in-situ as an indication of cell cycle position (task #3).  The damage of DNA and the ability of its repair depend on the cell cycle status and on the amount or distribution of DNA within the cell.  For clarity of the experiment it is desired to use synchronised cell colony, where every cell is in the same status of the proliferation cycle.  One of the indications of the cell cycle position is the amount of DNA in the cell measured e.g. by using the fluorescence-activated cell sorter.  The best methods of synchronisation of different cell cultures and of testing of the cell cycle position will be developed and recommended to the groups within the network.
· Examination of cellular response (e.g. bystander effect, low-dose hypersensitivity, genomic instability) (task #4).  This is the main task of the project. Presently, only very few laboratories within the network are making experiments within this task routinely.  The first year will be used mostly to equalise the level to the most advanced group (participant #2).  Afterwards, at each annual meeting it will be established a detailed program of synchronised investigations dependent of the progress achieved in the last year.  Biomedical assays and physical analytical methods used within this task are listed below (page 9-10). 
· Cell cycle modelling: exploitation of cell cycle modelling programmes, using information from single cell irradiation studies at different points in the cell cycle (task #5).  Experimental findings of the task #4 will be the input to develop theoretical models of biological processes within the task #5.  
· Development of protocols of various cell culture incubation, synchronization and fixing (task #6). This is a very important task at the initial stage of investigations. Synchronised investigations giving reproducible results will be performed if all participants use the same protocols of the target cells preparation.  Inter-comparison tests to check the reproducibility of results obtained by different groups will be developed also.
· Cell line-up in an “intelligent” Petri dish (task #7).  Petri dish used for irradiations of cells must fulfil several functions.  One of these is a wall from ultra-thin foil with good adhesive properties for cells to assure their immobilisation in liquid environment and in a vertical position of the foil.  It will help also if the cells will be equidistantly distributed on the foil.  To achieve that, a patterned foil produced by nano-machining will be used (produced within task #12).  The patterns must be adjusted to the shape and adhesive properties of different cells.  In the task #7 the patterned nano-machined foils will be tested with different cell cultures.  Until the new Petri dish will is developed we shall use the wall from normal polymer ultra-thin foil functionalised with poly-L-lysine or similar agents.     
· 
· 
B. Instrumentation

A close collaboration and exchange of information includes the following areas:

· Ion beam focusing, ion beam analysis (task #8).  Ion beam focusing and diagnosis of the beam quality is a fast and easy procedure for high intensity beam, sufficient to induce fluorescence of the control screen.  It is difficult and time consuming for the single ion beam mode required in this project.  The best procedures of beam focusing and diagnostics in the single ion mode will be developed and recommended to the network participants.
· Single ion detection (task #9).  The project requires registration of every ion traversing the target (Petri dish with cells).  We intend to use the vacuum window separating the microprobe vacuum from the experimental stage with cells as a detector, where ions passing the window are registered by detection of secondary electrons.  The sufficient detection efficiency was reached for heavy ions (> 99.9%).  However, for light ions (protons, alpha particles) only ~85% efficiency was achieved.  New window materials will be tested to reach the sufficient efficiency of light ion detection (e.g. boron-doped diamond foil).
· XYZ stage design and automation (task #10).  Only for some special experiments a few cells per session will be irradiated.  Usually, for reason of statistics, several thousands to several hundreds of thousands of cells should be irradiated exactly in the same location in each cell during one session lasting no more than 1 hour.  Also, all irradiated and all non-irradiated cells must be recognised long time after the irradiation and under another microscope.  This requires a fully automatised computer controlled stage with sub-micrometer positioning accuracy.  Every group is working on its own construction of the stage.  Within this task the efforts will be better synchronised and the best design will be recommended to the network participants.
· Cell visualization, recognition and positioning (task #11). For better imaging of cells, sufficient to be recognised by a computer program, the staining of cells is used.  Staining chemicals are influencing functions of cells and should be avoided whenever possible.  Three different solutions of imaging will be developed: staining with a miniscule amount of staining chemicals (task #1), unstained cells imaged in a phase contrast microscope and imaging of unstained cells in a conventional microscope using the “Quantitative Phase Microscopy” (QPm) method.  The last method introduces the smallest perturbation to the cell.  The fast cell recognition program will be developed and tested with cell images obtained in all three imaging methods.  The best solution will be implemented and recommended for the network.  
·  
· “Intelligent” Petri dish (task #12).  New designs of a miniature Petri dish will be developed: a dish with the ultra-thin foil wall made of the patterned, nano-machined polymer creating adhesive centres at regular positions with different shapes appropriate for different cell species and a Petri dish wired with a net of nanowires to register in situ the ionic signals emitted from cells.
Milestones:
Detailed work programme of the biological tasks must be constantly revised at every annual meeting according to the progress of the last year.  However, we expect that technical developments may introduce major breakthroughs requiring considerable revision of the programme.  These are:
· development of protocols of various cell cultures incubation, synchronisation and fixing (task #6)
· designs of the new Petri dish for cells (task #12)
· microscopy, cell visualisation and fully automated recognition of unstained cells (task #11)
· single ion detection techniques (task #9)
Table I in page 11 of this annex indicates graphically when we expect to finish different tasks.  For some tasks we expect a constant progress helping to reach the objectives of the project, but we expect also a continuation of them by the collaboration after the present project is finished. 
The scientific aim of the network will integrate the existing scientific programmes with new tasks which could only be solved by the close cooperation between different institutes. The cellular response to radiation will be studied both by traditional analytical methods and by new tools as listed in the next page. The knowledge of low dose irradiation effects will be used to estimate hazards in every day life caused by background and cosmic radiation or by medical diagnoses, as well as occupational hazards of professional workers at medical stations or nuclear plants. We shall study the effects of ion radiation as a function of: 

· energy and atomic number of primary ions

· ion track position within the cell

· number of ion traversals

· cell species (V79, mouse fibroblasts, commercially available cultures of normal or pathological human cells)

· cell state (cell cycle, functional status, simultaneous action of drugs and radiation)

The following novel approaches to the experimental technique will be used:

1. Compared to the traditional radiobiological experiments in which the cells are bombarded by randomly distributed ions from a broad beam, in our studies due to the use of microprobes and the individual control of each ion in the beam, the initial condition, i.e. the time and spatial localization of the initial damage of the cell is precisely known. Until now only two laboratories are using routinely this technique (including the participant #2 to the project) and several others started to use it. We shall still improve this precision by using high precision focusing microprobes (already the participant #7 has reached  the best resolution worldwide). 

2. Microbeams have had an impact in low-dose and risk-related studies, which for some endpoints means that the effects have a low probability of occurring. Therefore, in order to achieve good statistics some experiments require irradiation of hundreds or thousands of cells precisely at the same location within the cell. This can be done only when using a fully automated system of fast scanning, cell recognition and positioning.  Until now, only stained cells can be recognized without mistakes by a computer program. The staining procedure is a perturbation to the cell function and whenever possible it should be avoided. Using the new achievements in the software and hardware of phase contrast optical microscopy it will be created a fully automated computer controlled system of cell recognition without the necessity of staining.

3. In radiobiological experiments the cell-to-cell communication study starts at some time after the cell was hit by the ion. The early stage of the signal transfer is deduced from observations of the late effect of it. As an attempt to improve it, it will be constructed a specially designed Petri dish (“the intelligent wet cell chamber”) with a bottom or a side wall from a nanolithographically patterned foil to create adhesion sites for a regular positioning of cells and with the cell position is surrounded by an assembly of nanowires. Another approach would be to use a combination of nanolithography and ion beam synthesis to fabricate discrete Si3N4 windows on a 300mm silicon wafer, the size and distribution of these windows being tailored to the experiment and the experimental setup. The device will permit us to measure in-situ signals emitted by cells starting from the time when the cell was hit by an ion.

4. In the analysis of surviving cells, in addition to bio-medical assays also mechanical properties of the cells will be measured using a scanning force microscopy (SFM). Contrary to other microscopy methods, here quantitative information on forces can be obtained, as elasticity of the cell gives information on the cytoskeleton organization and on the osmotic pressure in the cell. In the measurements of adhesion forces the force of a single ligand-receptor pair can be obtained. A map of adhesion centres on the membrane of the cell can help to study the cell-to-cell communication. The SFM methods proved to be a useful addition to other analytical tools, e.g. in a study of the cancerous transformations.

5. New developments in biology and instrumentation will enable to obtain new and more precise data from irradiation of single cells with individual ions where subcellular and submicron resolution is necessary. These new developments as well as exchange of information in the network will open the new windows of opportunity in the very competitive know-how in this area of science.

The following bio-medical assays will be used in the project as analytical tools (the use of a particular method will depend on the actual task of the experiment):

Survival check:

· dye exclusion test (Hoechst + fluorescence microscopy)

· time lapse studies of cell division

· radioactive release of Rb or Cs

· proliferation index (Ki67 expression)

· IBA (Ion Beam Analysis)

Apoptosis:
· TUNEL assay

· annexin test

· optical and electron microscopy 

· in-situ measurement of the Ca++ release from the cell 

· caspase activity

· IBA

Radiation damage repair and cell-to-cell or intercellular communication:
· FISH (or other in-situ hybridization methods) 

· micronucleus scoring

· clonogenic assay

· p53, p21 expression

· time development of the comet assay 

· interleukin-1α, β1-integrin expression

· lactate dehydrogenase leakage from cell to medium

· SFM studies

· IBA

Genomic instability and mutations:

· FISH assay

· proliferation activity

· comparative genomic hybridization

· SFM studies

· IBA
The following table shows the task breakdown and the corresponding time schedule of network tasks realisation.
Due to possible delays in the recruitment, the time schedule shown in the table in case of some tasks may be shifted / extended for up to several  months.
	
	
	
	

	

	
	
	
	
	
	

	

	
	
	
	
	
	

	

	
	
	
	
	
	

	

	
	
	
	
	
	

	

	
	
	
	
	
	

	

	
	
	
	
	
	

	

	
	
	
	
	
	

	

	
	
	
	
	
	

	

	
	
	
	
	
	

	

	
	
	
	
	
	

	

	
	
	
	
	
	

	

	
	
	
	
	
	


Table I
	Task(Coordinator) /  Institutions/
	Year 1
	Year 2
	Year 3

	1. Cell staining (participant#5)

participants 2,3,5,6,7,9
	
	
	
	
	
	
	

	2. Track visualisation (participant#3)

participants 2,3,5,8
	
	
	
	
	
	

	3. Cell cycle position (participant#2)

participants 2,3,4,5,9
	
	
	
	
	
	

	4. Cellular response – genomic instability (part.#2)

participants 1-9
	
	
	
	
	
	

	5. Cycle modelling (participant#9)

participants 2,3,5,8,9
	   
	
	
	
	
	

	6. Development of protocols (participant#6)

participants 2,5,6
	
	
	
	
	
	

	7. Cell line-up in an intelligent Petri dish (part.#7)

participants 1-10
	
	
	
	
	
	

	8. Ion focusing and analysis (participant#9)

participants 1,3,7,8,9
	
	
	
	
	
	
	

	9. Ion detection (participant#3)

participants 1,3,6,7,8,9
	
	
	
	
	
	
	

	10. XYZ stage (participant#4)

participants 1,2,4,6,7,9
	
	
	
	
	
	

	11. Cell visualization (participant#1)

participants 1-10
	
	
	
	
	
	

	12. Intelligent Petri dish (participant#10)

participants 1-10
	
	
	
	
	
	
	


The following two tables are presenting the tasks distribution between participants of the network.  At each annual meeting the distribution may be changed due to the achieved progress.
Table No.2 – BIOLOGY

	
	Number of months per year

	Task
	 Year 1
	 Year 2
	 Year 3
	               Institute
	Collaboration (mainly) with

	1. Cell staining techniques 

(J. Stachura, JUMC)
	
	
	
	 IFJ, PL
	

	
	2
	1
	
	 GCI, UK
	

	
	2
	2
	
	 GSI, DE
	GCI, JUMC, CENBG

	
	
	
	
	 INFN, IT
	

	
	6
	6
	1
	 JUMC, PL
	CENBG

	
	1
	2
	
	 CENBG, FR
	

	
	2
	
	
	 Uni Leipzig., DE
	JUMC, GCI

	
	
	
	
	 ULUND., SE
	

	
	1
	1
	1
	 UniS., UK
	

	
	
	
	
	 UU., SE
	

	2. Visualisation of ion tracks inside cells after irradiation

(G. Taucher-Scholz, GSI)
	
	
	
	IFJ, PL
	

	
	2
	2
	1
	GCI, UK
	GSI

	
	9
	8
	6
	GSI, DE
	GCI

	
	
	
	
	INFN, IT
	

	
	2
	3
	3
	JUMC, PL
	GSI

	
	
	
	
	CENBG, FR
	

	
	
	
	
	Uni Leipzig., DE
	

	
	 
	
	
	ULUND., SE
	

	
	1
	1
	1
	UniS., UK
	GCI

	
	
	
	
	UU., SE
	

	3. Development of methods for establishing the cell cycle (e.g. quantification of DNA in cells in situ)

(K. Prise, GCI)
	
	
	
	IFJ, PL
	

	
	2
	3
	1
	GCI, UK
	

	
	4
	2
	1
	GSI, DE
	GCI

	
	1
	1
	1
	INFN, IT
	

	
	3
	4
	3
	JUMC, PL
	GCI, GSI

	
	
	
	
	CENBG, FR
	

	
	
	
	
	Uni Leipzig., DE
	

	
	
	
	
	ULUND., SE
	

	
	1
	1
	1
	UniS., UK
	GCI

	
	
	
	
	UU., SE
	

	4. Examination of cellular response to irradiation (e.g. Bystander effect, low-dose hypersensitivity, genomic instability)

(K. Prise, GCI)
	2
	3
	3
	IFJ, PL
	GCI, JUMC, Leipzig

	
	3
	5
	4
	GCI, UK
	

	
	2
	3
	2
	GSI, DE
	GCI

	
	4
	4
	6
	INFN, IT
	

	
	4
	4
	5
	JUMC, PL
	IFJ, GCI

	
	4
	4
	4
	CENBG, FR
	

	
	3
	4
	4
	Uni Leipzig., DE
	

	
	2
	4
	4
	ULUND., SE
	GCI

	
	1
	1
	2
	UniS., UK
	

	
	
	
	
	UU., SE
	

	5. Cell cycle modelling program (e.g. using information from single cell irradiation studies at different point of the cell cycle)

(N.F. Kirkby, UniS)
	
	
	
	IFJ, PL
	

	
	
	1
	2
	GCI, UK
	

	
	2
	3
	2
	GSI, DE
	UniS

	
	
	
	
	INFN, IT
	

	
	
	3
	3
	JUMC, PL
	UniS

	
	
	
	
	CENBG, FR
	

	
	
	
	
	Uni Leipzig., DE
	

	
	1
	2
	2
	ULUND., SE
	GCI, UniS

	
	5
	5
	6
	UniS., UK
	

	
	
	
	
	UU., SE
	


	6. Development of protocols for various cell culture incubation, synchronization and fixing

(Ph. Moretto, CENBG)
	
	
	
	IFJ, PL
	

	
	8
	
	
	GCI, UK
	CENBG

	
	
	
	
	GSI, DE
	

	
	
	
	
	INFN, IT
	

	
	4
	
	
	JUMC, PL
	GCI, CENBG

	
	9
	
	
	CENBG, FR
	

	
	
	
	
	Uni Leipzig., DE
	

	
	
	
	
	ULUND., SE
	

	
	
	
	
	UniS., UK
	

	
	
	
	
	UU., SE
	

	7. Cell line-up in an “intelligent” Petri dish

(T. Butz, Leipzig)
	3
	4
	7
	IFJ, PL
	UU, Leipzig

	
	1
	4
	4
	GCI, UK
	

	
	2
	2
	2
	GSI, DE
	

	
	3
	4
	4
	INFN, IT
	UU

	
	1
	2
	2
	JUMC, PL
	

	
	1
	5
	5
	CENBG, FR
	

	
	4
	7
	9
	Uni Leipzig., DE
	IFJ, GSI, UU

	
	2
	2
	2
	ULUND., SE
	UU, Leipzig

	
	1
	1
	1
	UniS., UK
	

	
	2
	4
	4
	UU., SE
	CENBG, Leipzig


Table No.3 – INSTRUMENTATION

	
	Number of months per year

	Task
	 Year 1
	 Year 2
	 Year 3
	Institute
	Collaboration with

	8. Ion beam focusing,

Ion beam analysis

(G.W. Grime, UniS)
	1
	1
	
	IFJ, PL
	UniS

	
	
	
	
	GCI, UK
	

	
	4
	3
	2
	GSI, DE
	

	
	
	
	
	INFN, IT
	

	
	
	
	
	JUMC, PL
	

	
	
	
	
	CENBG, FR
	

	
	2
	2
	3
	Uni Leipzig., DE
	

	
	2
	2
	
	ULUND., SE
	UniS

	
	5
	5
	5
	UniS., UK
	GCI

	
	
	
	
	UU., SE
	

	9. Single ion detection

(M. Cholewa, GSI)
	2
	2
	
	IFJ, PL
	Leipzig, GSI

	
	
	
	
	GCI, UK
	

	
	3
	2
	
	GSI, DE
	IFJ, Leipzig

	
	
	
	
	INFN, IT
	

	
	
	
	
	JUMC, PL
	

	
	7
	5
	
	CENBG, FR
	

	
	5
	2
	1
	Uni Leipzig., DE
	

	
	5
	5
	
	ULUND., SE
	GSI, Leipzig

	
	1
	1
	1
	UniS., UK
	

	
	
	
	
	UU., SE
	

	10. XYZ stage (e.g.  orthogonality between “on-line” and “off-line” stages), automation

(R. Cherubini, INFN)
	2
	1
	
	IFJ, PL
	INFN

	
	3
	2
	
	GCI, UK
	UniS

	
	
	
	
	GSI, DE
	

	
	6
	2
	
	INFN, IT
	

	
	
	
	
	JUMC, PL
	

	
	2
	2
	
	CENBG, FR
	

	
	4
	2
	
	Uni Leipzig., DE
	INFN

	
	
	
	
	ULUND., SE
	

	
	3
	3
	
	UniS., UK
	GCI

	
	
	
	
	UU., SE
	


	11. Cell visualization, recognition and positioning

(J. Lekki, IFJ)
	10
	7
	6
	IFJ, PL
	GSI, INFN, Leipzig, UU

	
	1
	3
	2
	GCI, UK
	

	
	6
	4
	1
	GSI, DE
	IFJ

	
	3
	3
	3
	INFN, IT
	IFJ

	
	1
	
	
	JUMC, PL
	

	
	4
	5
	4
	CENBG, FR
	

	
	3
	4
	4
	Uni Leipzig., DE
	IFJ

	
	4
	2
	0
	ULUND., SE
	IFJ, GCI

	
	2
	2
	1
	UniS., UK
	

	
	5
	5
	2
	UU., SE
	IFJ, Lund

	12. Development of “intelligent” Petri dish.

(K. Hjort, UU)

	
	4
	7
	IFJ, PL
	UU

	
	
	1
	4
	GCI, UK
	

	
	1
	3
	2
	GSI, DE
	UU

	
	2
	4
	6
	INFN, IT
	UU

	
	
	
	
	JUMC, PL
	

	
	1
	3
	4
	CENBG, FR
	

	
	2
	5
	4
	Uni Leipzig., DE
	UU

	
	4
	4
	3
	ULUND., SE
	UU

	
	1
	2
	2
	UniS., UK
	

	
	16
	16
	13
	UU., SE
	IFJ, INFN, Leipzig


Training and Transfer of Knowledge (ToK)



The network as a whole undertakes to provide a minimum of 468 person-months of Early Stage and Experienced Researchers whose appointment will be financed by the contract. Quantitative progress on this, with reference to the table contained in Part C and in conformance with to relevant contractual provisions, will be regularly monitored at the consortium level.  



Local training versus secondments and network-wide training:

Every early-stage researcher (ESR) will have a personal tutor and will pass the normal lectures and exams in a programme of PhD studies in physics, biology or medicine (depending on the host institution authorisation.  Several participants of the network are authorised to give PhD degree in more than one discipline.  In such case the studied discipline will depend on the particular subject of the PhD thesis.).  However, every ESR will spend more time by active participation in the research group, working together with his personal tutor.  When participating in the experiments he must learn interdisciplinary work combining physics, molecular biology and medicine – and in the individual cases also advanced informatics.  This is easy to assure because in all participating groups specialists in biology and physics work together. In case of need the ESR will be seconded for short time to the other participant.  This is already a common practice in a collaboration of partners #1 and #5, where both participants are located in the same town.  The advance of training will be controlled during scientific workshops/conferences in which the ESR and the recruited experienced researchers (ER) will be obliged to take active part.  Such workshops/conferences will be organised at least once per year, each time by another participant.  The first one will be organised jointly by participants #1 and #5, not later than 1 year after the start of project.  Each such conference will be followed by a “hands-on” workshop where the ESR (in case of need also ER) will have a training on specialised instruments or equipments not available at their local working place.  Subjects of the first hands-on workshop, organised during the first or second semester of the ESRs studies will be the methods of atomic force microscopy (the techniques much needed in the project, but available only in IFJ-Cracow and GSI-Darmstadt) and various biomedical analytical methods (this is best developed in CMUJ-Cracow and GCI-Northwood).  Because of that the organisers of the first conference and the first hands-on workshop will be participants #1 and #5 from Cracow.  The subject and place of the next hands-on workshops will be chosen at every annual meeting of the Consortium. 
In a time between the workshops/conferences the progress of training can be observed network-wide through personal web pages of ESR and ER recruited to the network.  Disk space and tools to create the web pages will be provided by the coordinator. Also an internet discussion forum will be created where the recruited researchers can ask for help if their problems cannot be solved at the local level.
The young researchers will be encouraged to participate and present their data in scientific conferences outside the network.  However, every such lecture/seminar must be approved by the personal tutor.
Usually the duration of PhD studies is four years.  We expect that every ESR recruited for the long time will defend his PhD thesis during the time of his contract or not later than 1 year after the contract is finished.  If not, the cause of failure must be explained by the ESR and his tutor.    
Exploitation of the complementary expertise of network members and/or institutions outside the network:

A large number of experiments to be done require a coordinated effort of all teams in the network. The research groups participating in the network have knowledge on a different, usually very limited number of bio-medical analytical methods.  In order to perform the complete experiments we shall use the complementary knowledge within the laboratories and also an extensive transfer of know-how between the working teams. The expertise on the particular method will be transferred network-wide by discussions at the common meeting or short secondments of ER.  
Highly developed expertise of some participants in particular sciences (e.g. nanotechnology) will serve to develop new, highly advanced tools used afterwards by other members of the network.  Transfer of knowledge from these participants to other groups will be executed by secondments of the ER (in some cases by the ESR) organised ad-hoc whenever required for the construction, testing or transfer of such new tool.

The transfer of knowledge from institutions outside the network will be done mostly by participation in the scientific conferences and in case of need by organised ad-hoc visits or secondments to these institutions.
Integration, mentoring/tutoring and training in broader complementary skills of the appointed ESR and ER:

The participants to the network have a sufficient infrastructure and experienced personnel for training young researchers. Every participant of the network is either an educational institution (University) or a research institute where the students and young researchers are either gaining the material for their diploma or PhD theses or learning research methods before going out to industry.  Therefore, no special preparation in the network is needed to undertake the task of tutoring the additional group of young early-stage and experienced researchers. They will obtain also additional educational chances by possible participation in training in complementary skills, like language courses, lectures, management courses etc.  
Right from the beginning of the project every young researcher will be guided by his/her personal supervisor. Except for a short period of elementary skills learning which will be needed to start the research, his/her training and gaining of knowledge will progress together with research developments and the transfer of knowledge between the research teams participating in the network.  Whenever it will be possible, the ER will be the tutors of the ESR working in the same team. The ESR and ER will be incorporated to the groups performing experiments for the present project. In this way they will learn quickly the skills needed to the multidisciplinary investigations and learn how to manage a scientific project. 

Together with local activities, the research fellows will be encouraged to participate in international workshops and conferences, both for presenting the results of their work and for broadening their scientific and professional horizons.

As mentioned above, every participant of the network has sufficient knowledge of technical tools needed for basic (however multidisciplinary) training of the recruited researchers.  Some participants are more advanced than others in some skills or possess tools what will be used only in some decisive experiments.  The trainees will learn these skills or a use of these tools during “hands-on” workshop or by secondments to the other partner.  The “hands-on” workshop will be organised each time by another participant chosen in a discussion by leaders of the network.  The first such workshop will be organised jointly by participants #1 and 5, and the ESR or ER will be trained to use basic bio-medical analytical tools (by participant #5) and to use atomic force microscopy of biological samples (by participant #1).  The secondments needed to train a particular trainee in particular skill will be discussed each time by his tutor and the leaders of the network. 








At the start of RTN activities a starting workshop will be organized by the co-ordinator, grouping key persons representing all affiliated groups and (if possible) researchers (early-stage and experienced) already recruited for exchange. This meeting will be an integration forum not only dealing with scientific objectives but also important from a personal point of view, especially for the accommodation of young scientists in the project society.
After two years a Mid-Term Review Conference will be organized in order to examine the status of the project and the flow of the scientific personnel (planned and achieved in practice). This meeting will also propose scientific and organisational directions for the remaining period and will be the forum to introduce structural changes if required.


In the last month of the project a final scientific conference will take place with participation of all researchers of the network (recruited researchers and permanent staff).   In the conference the scientific results obtained in the network will be presented and a continuation of the collaboration will be discussed.











Management



· 
· 
· 
· 
· 
· 
· 
· 
The goal of the proposed RTN is solving a multidisciplinary problem with two main directions of research; therefore the management strategy must be tailored to its specific characteristic. The following management structure is chosen:
[image: image1.wmf]
Dr. Zbigniew Stachura from the Institute of Nuclear Physics in Kraków is the coordinator of the Network, responsible for the project management, recruitment strategy and control of central information exchange facility (a dedicated web page). He will be assisted by the Financial Department of the Institute and an external auditing institution. 
Network is divided into two primary branches: Biology and Instrumentation. Their sub–coordinators – Prof. M.Folkard and Dr. Marian Cholewa – are responsible for synchronisation of activities inside the branch and cross–checking of the obtained scientific results. 
Administrative and financial coordinator of the network will be Dr. Z. Stachura, assisted by two sub-coordinators, Prof. M.Folkard and Dr. M. Cholewa. 

Funds will be passed to the network partners without unjustified delay. 
Every year the teams will present reports on financial spending, on progress in the training programme and on progress in research and in instrumentation development. These data will be the basis for a summary report prepared by the coordinator supported by an external auditing institution.

A scientific board elected by the leaders of participating teams will evaluate the annual reports of the participants and will opinion the progress in research, instrumentation and in training of young researchers.  The opinions issued at least once per year will be known to every key person in the participating teams.

The scientific board will also make decisions in case of conflicts between the collaborating teams. The decision of the scientific board will be final for the network. In order to avoid the conflicts a consortium agreement will be signed by the leaders of all teams at the start of the RTN activity.  The agreement will follow the rules of such agreements as proposed by the Community. 
The coordinator of the network is responsible for organisation of the kick-off meeting and of mid-term and final meetings of the leaders of participating teams as well as organisation of the Annual Conferences and hands-on workshops with the participation of the recruited young researchers. 
The principal method of communication inside the Network will be via e-mail. As a secondary resource, a dedicated web site will be launched at the coordinating institution (IFJ), enabling distribution of recent information, downloading of documents and facilitating many organisational tasks (e.g. preparing workshops or recruiting the research personnel). The web site will also be aimed at increasing public awareness of this project across Europe.
Dissemination: The scientific output following the realisation of the research programme will be presented at international and local conferences and published in peer–reviewed scientific journals. Abstracts of the articles related to the scientific objectives of the project will be accessible through the Network web page. Preliminary results will be exchanged within the network using the web and published as local reports of participating institutions. After completion of the contract a final report on the output of scientific research will be made to the Administration of the 6 Framework Programme and will be delivered also to the appropriate National Medical Organisations. 
Annual meetings organised in different countries by selected participants of the RTN and connected with the hands-on workshops will facilitate to train the young researchers and to summarise the acquired knowledge, the information exchange and the further integration of multidisciplinary research personnel. Computer programs and technical designs elaborated in the frame of our cooperation will be made accessible to all partners of the network. All legal aspects (e.g. intellectual property, regulations, and safety) will be handled according to the laws and directives of countries involved assuring that national requirements are met.
In the total balance between early-stage and experienced researchers, the early-stage researchers dominate (3/4 of planned person-months financed by the contract), what is a consequence of the general strategy agreed by the participants of the Network: 

– for experienced researchers mainly shorter (4–6 months) visits are planned, 

– for PhD students the standard period of visit is 1–2 years. 

For early-stage researchers longer stays are vital in order to give them enough time not only to learn the methods and techniques developed in visited institutions but also to collect most of the experimental data required to prepare a PhD thesis. Visits of the experienced researchers (with the only exclusion in case of regular post–doc positions) should mainly be used to solve particular technical and scientific problems and for common experiments. Also scientific discussions, preparation of publications, coordination of research and similar tasks belong to this area.

In order to widely advertise the RTN activity the researchers recruitment strategy includes several standard methods as:

– direct information for the last year students at the Universities,

– information displayed at conferences,

– e-mail and Internet (including CORDIS server)

– personal contacts with institutions external to the Network

The second source of recruited researchers, especially significant in the case of experienced researchers, will be the direct exchange between institutions participating in the Network. 

The personal exchange between participants of the Network should cover most of the visits in the case of experienced researchers and much less in the case of early-stage researchers, as these latter ones will be often recruited from outside the Network. This implies completing their PhD studies (and obtaining PhD degrees) at the host institutions. This requirement is easily met as all participants of the RTN have the power to grant the degree of Doctor of Philosophy and Doctor of Sciences.

Requirements for applicants:

– The qualifying persons should have a University education in one of the fields related to the scientific area of the project, in particular in applied and medical physics, biophysics and biology. The hosting institution will state clearly the scientific task to be fulfilled by the applicant. 

– Applicants should present their CV and all information that may be of help in judging the qualification, such as scientific publications etc. Letters of recommendation are strongly required in the case of experienced researchers from outside the Network.

– The hosting institutions will have the right to finally select persons according to their needs and the planned scientific tasks. Before the final qualification an interview with the applying researcher is planned to check his/her ability to fulfil the scientific objectives and requirements of the host.

– In case of visits of 12 months and longer a 3 months test period is foreseen. In justified cases, after this period the hosting institution has the right to cancel the application and recruit a new person.  

In case of difficulties in recruitment of early-stage researchers it is planned to broaden the target group by including persons educated in neighbouring areas. The time needed for a researcher to acquire knowledge necessary for the realisation of the objectives of the Network should not exceed ¼ of the planned time of visit. 

There is also significant, not fully acknowledged human potential in countries other than EU Members and Associated ones (e.g. Ukraine) which can be more or less easily mobilised for the Network. The high level of education provided by the Network will in the future be the source of knowledge transfer outside of the EU. 

In case of experienced researchers the personal exchange is foreseen mostly inside the Network, therefore the danger of recruitment problems is less pronounced.

The scientific area covered by the project is an intersection of physics and biology, where technical skills and methods support solving problems from life sciences. Traditionally (or at least in many countries in Europe), physics was dominated by male students while biological sciences by females. On the long term these relations change, but even if the situation is still not balanced, the internal structure of the Network and its area of operation provide self-regulation of the system and equal chances of recruitment for both genders. Therefore no special measures should be undertaken to promote or assure equal opportunities for female and male researchers.
Recruitment of the candidates will be performed both actively by a direct search at Universities or research institutions and passively by announcements in the web-page specially created for the network, in home pages of the participants of the network, as well as in the home pages of the National Contact Points of the participating countries and the page of Cordis (europa.eu.int/comm/research/fp6/mariecurieactions/opportunities). The consortium and particularly the co-ordinator will check if all rules of recruitments of the candidates are observed including also a proper ratio of candidates from European Union to these from outside of EU or a proper ratio of ESR/ER candidates.

The candidates for early-stage researchers should present their CV with a copy of diploma giving access to the PhD studies, a record of exams passed during the studies and a letter of recommendation from an internationally known scientist.  The candidate will be invited for a personal meeting with his/her future supervisor (a personal tutor) who will check the knowledge and abilities of the candidate. In case of positive output of the meeting the candidate the network leaders will accept the candidate or reject it basing on the available positions, the presented documents and the opinion of the supervisor. The accepted candidate will write his Career Development Plan (CDP) with the help of the supervisor. As the minimum information, in the CDP a provisional subject of the PhD thesis should be indicated together with the expected date of thesis presentation and the expected strategy to solve the problem posed in the thesis. A description of expectations concerning the future career of the candidate after defending his/her PhD thesis will be stated in the CDP. Once per year a report will be required on the progress of the research and training written by the bursar and accompanied with the opinion of his personal supervisor.  In case of a lack of progress the board of network leaders reserve itself a right to stop the bursary. Equal opportunity for female and male candidates will be ensured. No special bonus connected with the sex of candidate is foreseen. 
A similar procedure will be used in the recruitment of the experienced researchers; only instead of the copy of Diploma, a copy of the document giving the PhD degree (or equivalent degree) will be required. After a successful result of the discussion with his future supervisor the candidate will write his personal CDP. The CDP as minimum should contain a description of the scientific task and a provisional description of a strategy to solve it. However, knowledge of the candidate on the way how to solve his scientific task may not be sufficient after his discussion with the supervisor.  Therefore, they will propose a period no longer than 3 months when the second CDP with a more detailed description of the strategy of methods to solve the task (including the program of scientific training) will be presented to the board of network leaders for their final decision.  This period will be used also as a trial of the abilities of the candidate.  In case that a candidate proved to be a good researcher, however without the technical skill needed to solve the task given to him, the board can propose him the available position in another part of the network. From the experienced researchers also a report on the progress will be required. As such a text the contribution to the annual conference can be accepted.
The following Table IV shows a planned schedule of recruitment during the 3-years period of the network activity:
	Team
	Early-stage researchers  (  p-m
	Experienced researchers  (  p-m

	1.
	1 ( 36 + 3 ( 3
	0

	2.
	1 ( 36 + 3 ( 3
	0

	3.
	1 ( 25
	2 ( 21

	4.
	1 ( 36
	0

	5.
	1 ( 34 + 3 ( 3
	0

	6.
	1 ( 12
	2 ( 16

	7.
	1 ( 23 + 1 ( 22
	3 ( 4

	8.
	1 ( 30
	2 ( 5

	9.
	1 ( 36
	3 ( 6

	10.
	1 ( 28
	1 ( 12


Indicators of Progress and Success

3.1 Quantitative Indicators of progress and success to be used to monitor the project


3.1.1
Research Activities
In reporting on progress with the implementation of its research plan the network will provide information and data on the following:

· organisation of or participation in and presentations to external specialist workshops and conferences (number; dates, places, title of event)

· specialist exchange among network teams (number, nature, when, where, who)

· individual and joint publications, directly related to the work undertaken within the contract (number, references)

· patents or patent applications directly related to the contract (number, references)

· development of new scientific and/or industrial collaborations (number, references)

· scientific awards and prizes obtained from the work directly related to the contract (number, details)

· interest expressed in the networks’ dedicated Website (number of hits; number of participants to the scientific forum, if any)

· visit of Senior Researchers from inside and/or outside the network (number, name, place and time of visit)

· contacts with relevant users groups whether academic or industrial/commercial (number, name)
· …
3.1.2
Training / Transfer of Knowledge (ToK) Activities 

In reporting on progress with the implementation of its training and ToK Plan the network will provide information and data on the following:

· the rate of recruitment of ESR and ER for each participant and for the network as a whole (ratio person-months filled/offered)

· the nature and justification for adjustments, if any, to the original overall number of person-months of ESR and ER as well as to the breakdown of this overall number among the participants (see table contained in Part C)

· the time and duration of each individual appointment.
· the number, names and level of involvement of senior researchers directly associated with the tutoring/supervision of the recruited ESR or ER at each participant

· the number of ESR that are expected to present their PhD thesis and when

· the number and place of the short visits and secondments, placement in company premises undertaken by each individual ESR or ER , either within or outside of the network  

· number of visits of the ESR and ER to their home scientific community

· attendance at  network meetings by the ESR and ER (number, names, place, date)

· participation in and presentations to workshops and conferences by ESR and ER (number, names, place, date)

· organisation of training events (e.g. schools, training workshop/seminar , hands-on training session on specialised instrument/techniques) at individual participant sites (number, attendees' names, place, date)

· organisation of network-wide training events (number, attendees' names, place, date)

· participation in training events organised outside the network (number, attendees' names, place, date)

· number internet tutorial and computer based training courses developed/used 
· number, place, purpose of any meeting (e.g. workshop) organised by the ESR or ER themselves
· …
3.2
Qualitative Indicators of progress and success to be used to monitor the project 


3.2.1
Research Activities  

In reporting on progress with the implementation of its research plan the network will provide information and data on the following:

· general progress with research activities programmed at individual, participant team and network level

· highlights on more particularly innovative developments (novel concepts, approaches, methods and / or products)

· citation index for individual and joint publications directly related to the work undertaken within the contract 

· expected scientific / technological breakthroughs

· overall progress and possible problems encountered with individual work packages and/or network-wide research activities

· nature and justification for adjustments, if any, to the original research work plan and/or timetable

· progress on cross interaction among disciplines represented within the network 

· 
· 
· access to / use of  state-of-the-art infrastructure and facilities

· highlights on wider societal and/or ethical components of the project, such as public outreach activities 

· highlights on the scientific community recognition of the network research contribution (awards, invitation to conferences, …)

· …

3.2.2
Training / Transfer of Knowledge Activities 

In reporting on progress with the implementation of its training plan and ToK the network will provide information and data on the following:

· general progress with training and ToK activities programmed at individual, participant team and network level (type of  guidance, supervision, coaching or mentoring in place to support ESR and ER)

· highlights on the development of more particularly innovative approaches to training and ToK (e.g. specific training packages of network-wide relevance)

· highlights on the exploitation of the "complementarities" between network participants with respect to training and ToK

· nature and justification for adjustments, if any, to the original training / ToK plan and/or timetable (e.g. opportunities for new collaborations regarding training activities) 

· career development plans as elaborated by the ESR and ER involved in the project

· career development opportunities/prospects for ESR and ER involved in the project
· achievements regarding the acquisition of complementary skills such as communication, language skills, computer skills, project management, ethics, team building, etc.
· achievements regarding the training/ToK on specialised instruments/equipment's
· level of satisfaction of the trainees (e.g. as expressed in response to questionnaires)
· …
3.2.3
Management 

In reporting on progress with its management the network will provide information and data on the following:

· effectiveness of the "internal" communication and decision making between the co-ordinator, team leaders, supervisors, down to the ESR and ER, including feedback processes.  Opinion of the ESR and ER on the usefulness of the web pages will be asked and according to the opinion their structure will be changed. The ESR and ER will be encouraged to make their own web pages. The main way of communication with or between ESR + ER recruited to different groups will be through e-mails and web pages.  The communication between decision making leaders will be by phoning and exchanging e-mails and in case of need by ad-hoc called meeting.  However, once per year a meeting of leaders will be obligatory. 
· effectiveness of the communication between the network and the Commission Services (frequency, efficiency, timely feedback's), particularly regarding the conformance with contractual provisions and the implementation of contingency plans where needed
· 
· network self-assessment through benchmarking activities (exchange of best practices among participants and/or development of ad hoc performance indicators regarding cost management, staff selection, measurement of research/training/ToK outputs, young researchers’ involvement, etc.)
· overall quality and efficiency of the "external" communication strategy of the network (Cordis; personal, team and network web sites updates; newsletters; etc.)
· effectiveness of the recruitment strategy of the network in terms of equal opportunities (including gender balance) and open competition at international level

· 
· management of intellectual property
· …

Milestones and Deliverables Summary Table

Every scientific result obtained within the Project will be published. It is not possible to foreseen in advance a number of publications.  
Scientific and “hands-on” workshops will be organised each time by different participant, chosen according to the need of training tasks. Presently the first organiser is defined (participants #1 and #5).   Active participation of recruited for long-term ESR and ER in workshops will be obligatory. 

	Reporting

Period
	Start Date

(months)
	Type
	Subject
	Responsible
	Comments

	1
	1
	meeting
	kick-off meeting
	co-ordinator
	

	1
	10
	workshop
	scientific + hands-on
	participants 1 and 5
	

	1
	12
	document
	proceedings
	co-ordinator
	

	1
	12
	meeting
	annual meeting
	co-ordinator
	

	1
	13
	document
	financial statement
	co-ordinator
	

	1
	13
	document
	audit certificate
	co-ordinator
	

	
	
	
	
	
	

	1
	13
	document
	periodic activity and management report
	co-ordinator
	

	2
	22
	workshop
	scientific + hands-on
	participant nn
	

	2
	24
	document
	proceedings
	co-ordinator
	

	2
	24
	meeting
	mid-term review
	co-ordinator
	

	2
	25
	document
	financial statement
	co-ordinator
	

	2
	25
	document
	audit certificate
	co-ordinator
	

	
	
	
	
	
	

	2
	25
	document
	periodic management report
	co-ordinator
	

	3
	30
	workshop
	scientific + hands-on
	participant nn
	

	3
	32
	document
	proceedings
	co-ordinator
	

	3
	36
	meeting
	annual meeting
	co-ordinator
	

	3
	36
	workshop
	scientific
	participant nn
	

	3
	37
	document
	proceedings
	co-ordinator
	

	4
	42 (48)
	document
	financial statement
	co-ordinator
	

	4
	-  “  -  
	document
	audit certificate
	co-ordinator
	

	
	
	
	
	
	

	4
	-  “  -  
	document
	final management report
	co-ordinator
	


PART C: CONTRACT DELIVERABLES (from A4b of the CPF forms)

	Proposal Number
	503923
	Proposal Acronym
	CELLION


	Overall Indicative Project Deliverables by Participant

	Participant No.
	Early Stage Researchers


	Experienced Researchers

(4-10 years – MCRTN only)

	
	Full-time Person Months
	Indicative number of researchers
	Stipend (%)
	Full-time Person Months
	Indicative number of researchers
	Stipend (%)

	1
	45
	4
	0%
	0
	0
	0%

	2.
	45
	4
	0%
	0
	0
	0%

	3.
	25
	1
	0%
	42
	2
	100%

	4.
	36
	1
	0%
	0
	0
	0%

	5.
	40
	4
	0%
	0
	0
	0%

	6.
	12
	1
	0%
	32
	2
	0%

	7.
	45
	2
	0%
	12
	3
	0%

	8.
	30
	1
	0%
	10
	2
	0%

	9.
	36
	1
	0%
	18
	3
	0%

	10.
	28
	1
	0%
	12
	1
	0%

	Sub-Total
	342
	20
	 
	126
	13
	


PART D: COMMUNITY CONTRIBUTION (from A5b of the CPF forms)

	Proposal Number
	503923
	Proposal Acronym
	CELLION


	Overall Maximum Community contribution

	
	Eligible expenses for the activities carried out by the researchers
	Eligible expenses related to the activities of the host organisations
	Maximum EC contribution

	Year
	-A-

Monthly Living Allowance
	Transnational Mobility
	-D-

Career Exploratory Allowance
	-E-

Participation expenses of the eligible researchers
	-F-

Research/ training/ transfer of knowledge 
	-G-

Management and Audit Certification
	-H-

Overheads
	-I-

Other types of eligible expenses
	

	
	
	-B-

Travel Allowance
	-C-

Mobility Allowance
	
	
	
	
	
	
	

	
	Costs

(in euros)
	Costs

(in euros)
	Costs

(in euros)
	Costs

(in euros)
	Costs

(in euros)
	Costs

(in euros)
	Costs

(in euros)
	Costs

(in euros)
	Costs

(in euros)
	(in euros)

	1
	451228,79
	17250,00
	113193,15
	28000,00
	62000,00
	115900,00
	64067,91
	85127,19
	40000,00
	976767,04

	2
	499019,56
	18250,00
	127214,25
	4000,00
	71200,00
	118000,00
	68743,33
	83768,38
	0,00
	990195,53

	3
	385200,64
	16250,00
	95524,30
	0,00
	54000,00
	106600,00
	55264,10
	65757,49
	0,00
	778596,54

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	Total
	1335448,99
	51750,00
	335931,70
	32000,00
	187200,00
	340500,00
	188075,34
	234653,07
	40000,00
	2745559,10

	
	
	
	
	
	
	
	
	
	
	


Justification of the cost of additional expenditures

The only planned purchase of experimental equipment covers an advanced optical phase sensitive microscopy system (QPm) delivered by IATIA Ltd. (cost of basic parts of the system including both software and hardware: 63700 Euro). The system will be used to develop optical recognition software enabling working with unstained cells. The system will be located in the coordinator’s research group and will be accessible to all participants of the Network.  

Justification: In our research we intend to avoid the staining technique of cells.  The development of this method will proceed in two ways: (I) the protocols with a miniscule amount of staining substances will be developed and (II) we shall develop software and hardware system based on the QPm Phase Microscopy.  During demonstrations the QPm system proved to be much more effective than other phase contrast microscopy techniques and using normal optical objectives it delivers either amplitude or phase contrast, D.I.C. and Hoffman images completely filtered out from distorting amplitude information. However, no participant of the network is the owner of the system.  We intend to purchase one QPm for the Network, adapt it to work with single-ion-hit facilities, develop the automatic cell recognition system based on it, teach the appointed research students to use it and in future to use it as a standard method within the Network.
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