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MID-TERM ACTIVITY REPORT 
To be completed by the coordinator of a Research Training Network at the latest one month before the Mid-Term review meeting.
This report aims at critically reviewing the network achievements since the start of the project and should serve as a basis for the discussion at the Mid-Term review meeting.  It should be completed by the individual and confidential assessment questionnaire(s), to be filled in by each of the researchers recruited so far by the network.  Please note that the above are considered as a supplement to the periodic (activity and management) reports and that these should therefore also have been submitted to the Commission in advance of the Mid-Term review meeting.
All corresponding templates are available on our web-site at http://webgate.cec.eu.int/sesam 
Contract N.:   MRTN-CT-2003-503923
Title of the Network:
     Studies on cellular response to targeted single ions using nanotechnology
Network short title:
CELLION


Commencement date of contract
: 
01.02.2004
Period covered (Start Date – End Date)1:
01.02.2004 – 31.01.2006
Duration of contract (months)
:
48 months
Name and title of co-ordinator1: 

Dr. Zbigniew Stachura
Tel1:
+48–12 662 8139
Fax1:
+48–12 662 8324
E-mail1:
Zbigniew.Stachura@ifj.edu.pl
Homepage of the Network:
cellion.ifj.edu.pl
Location of the Mid-Term Review meeting:
CENBG Bordeaux
Date and time of the meeting:

03.02 18:00 – 05.02
1. summary of the recruitment since the start of the project 
Please indicate below the total  researchers recruitment situation as ascertained for each contractor (use as many rows as necessary at the time of the Mid-Term review meeting.
Contractor 1: Institution, name of scientist in charge (to be filled in automatically when the contract number is 

given) IFJ
	
	Name of the Researcher(s)

(as stated at time of selection)
	Type

	Location of origin

	Gender
	Start date of recruitment (dd/mm/yy)
	End date of recruitment (dd/mm/yy)
	No. of full-time equivalent  months covered by this recruitment during  this reporting period

	1.
	Oleksandr Veselov
	ESR
	Ukraine
	male
	01.02.2004
	31.01.2007
	24

	2.
	Sona Gurska
	ER
	Slovakia
	female
	01.09.2004 
	30.11.2004 
	3


Contractor 2:GCI

	
	Name of the Researcher(s)

(as stated at time of selection)
	Type
	Location of origin
	Gender
	Start date of recruitment (dd/mm/yy)
	End date of recruitment (dd/mm/yy)
	No. of full-time equivalent months covered by this recruitment during  this reporting period

	1.
	Giselle Flaccavento
	ESR
	Italy
	female
	07.11.2005
	31.01.2008
	3


Contractor 3:GSI
	
	Name of the Researcher(s)

(as stated at time of selection)
	Type
	Location of origin
	Gender
	Start date of recruitment (dd/mm/yy)
	End date of recruitment (dd/mm/yy)
	No. of full-time equivalent months covered by this recruitment during this reporting period

	1.
	Philippe Barberet
	ER
	France
	male
	01.09.2004
	31.08.2007
	17

	2.
	Guanghua Du
	ESR
	China
	male
	01.01.2005
	30.06.2006
	13


Contractor 4:Legnaro
	
	Name of the Researcher(s)

(as stated at time of selection)
	Type
	Location of origin
	Gender
	Start date of recruitment (dd/mm/yy)
	End date of recruitment (dd/mm/yy)
	No. of full-time equivalent months covered by this recruitment during this reporting period

	1.
	Denis Guryev
	ER
	Russia
	male
	23.09.2005
	22.09.2006
	12

	2.
	Marcin Skoczylas
	ESR
	Poland
	male
	19.01.2006
	18.07.2008
	1


Contractor 5:JUMC
	
	Name of the Researcher(s)

(as stated at time of selection)
	Type
	Location of origin
	Gender
	Start date of recruitment (dd/mm/yy)
	End date of recruitment (dd/mm/yy)
	No. of full-time equivalent months covered by this recruitment during  this reporting period

	1.
	Ana Maria Ferreira
	ESR
	Portugal
	female
	01.06.2004
	31.08.2004
	3

	2.
	Rasa Ugenskiene
	ESR
	Lithuania
	female
	01.11.2004
	31.10.2007
	15


Contractor 6: CNBG
	
	Name of the Researcher(s)

(as stated at time of selection)
	Type
	Location of origin
	Gender
	Start date of recruitment (dd/mm/yy)
	End date of recruitment (dd/mm/yy)
	No. of full-time equivalent months covered by this recruitment during this reporting period

	1.
	Markus Heiss
	ER
	Germany
	male
	15.07.2004
	14.07.2005
	12


Contractor 7:Leipzig
	
	Name of the Researcher(s)

(as stated at time of selection)
	Type
	Location of origin
	Gender
	Start date of recruitment (dd/mm/yy)
	End date of recruitment (dd/mm/yy)
	No. of full-time equivalent months covered by this recruitment during this reporting period

	1.
	Charlotta Nilsson
	ESR
	Sweden
	female
	01.07.2004
	30.06.2007
	19


Contractor 8:Lund
	
	Name of the Researcher(s)

(as stated at time of selection)
	Type
	Location of origin
	Gender
	Start date of recruitment (dd/mm/yy)
	End date of recruitment (dd/mm/yy)
	No. of full-time equivalent months covered by this recruitment during this reporting period

	1.
	Natalia Arteaga
	ESR
	Spain
	female
	01.12.2004
	31.05.2006
	14


Contractor 9:Surrey
	
	Name of the Researcher(s)

(as stated at time of selection)
	Type
	Location of origin
	Gender
	Start date of recruitment (dd/mm/yy)
	End date of recruitment (dd/mm/yy)
	No. of full-time equivalent months covered by this recruitment during this reporting period

	1.
	Morgiane Richard
	ESR
	France
	female
	18.10.2004
	17.10.2007
	15.5

	2.
	Wojciech Polak
	ER
	Poland
	male
	04.01.2006
	03.07.2007
	1


Contractor 10:Uppsala
	
	Name of the Researcher(s)

(as stated at time of selection)
	Type
	Location of origin
	Gender
	Start date of recruitment (dd/mm/yy)
	End date of recruitment (dd/mm/yy)
	No. of full-time equivalent months covered by this recruitment during this reporting period

	1.
	Mary Farrell
	ER
	Ireland
	female
	01.09.2004
	30.06.2005
	10

	2.
	Gunjana Sharma
	ESR
	Nepal
	female
	09.09.2004
	08.01.2007
	16.5


2. summary of the major project achievements since the start of the project
Describe  what you would consider to be the most outstanding or more particularly significant outcome of the work performed during the period covered by this report, in terms of scientific/technological results, research training methodologies, opening up of career opportunities to researchers, international networking of the concerned scientific community, etc.
Please add as separated annexes any relevant material evidencing your selection of most outstanding/particularly significant results of the project, such as reviewed scientific publications, invited papers, patent descriptions, media coverage, prizes, awards, etc.

Please also specify any major developments or events that can be considered as having an important impact either

-economical (e.g. spin-offs, companies)

-social (e.g. media coverage)
	Research achievements of the consortium are rather diversified, because the groups are still in a process of equalisation their technological level and harmonisation of their research programs. Also the recruitment of early–stage and experienced researchers was significantly spread in time (or even shifted to a second reporting period like in case of GCI and INFN Legnaro). Therefore, project-related activities and the amount of labour carried out by the recruited researchers are difficult to compare. Also it was almost impossible to gather sufficient material and get through a publication procedure that could be completed before the end of the first reporting period. Therefore, CELLION-related publications in referred journals are scarce and will appear rather in the next reporting periods.

At the end of the first reporting period, at the IFJ PAN Kraków a single ion irradiation facility with a dedicated experimental chamber has been constructed and successfully tested. To facilitate the manipulations with living material, a “clean”, biological laboratory containing laminar flow chamber, incubator and other necessary equipment has been created directly at the microprobe experimental hall. In particular, the lab is equipped in Quantitative Phase Microscopy setup (QPm, purchased from the CELLION resources) that has been brought into operation for the off–line cells observations. Good quality images of cells were obtained and presently the work is focused on the second part of the problem, an automatic cells recognition program. These investigations will be done in a close collaboration with the INFN Legnaro. Recently, the Institute obtained money (from national sources) to construct an X-ray
microprobe facility, similar to this working at the GCI. The new facility will start its work in 2007 and will be used during last stage of the CELLION programme, continuing it also after the project will be closed.
GSI Darmstadt has already a routinely operating single ion hit facility and an advanced research program in radiobiology. The two CELLION-financed members of the research group (recruited however at the end of the first reporting period) have the task of handling the microbeam, developing protocols for sample preparation, software update and tailoring/modernisation the instrumentation to current experiments. In particular, an online method for targeting accuracy check was developed, basing on a fine micro–grid and a STIM technique. The single ion hit facility is used within the program of radiobiology group working on problems related to heavy ion therapy of cancer. The immunofluorescence technique of track visualisation within living cells was developed to be a routine technique. Two young researchers, from IFJ PAN and from University of Leipzig, were trained in GSI to transfer this knowledge to their host institutions.

In the Medical College of the Jagiellonian University studies have been carried out with a well differentiated gastric adenocarcinoma cell line (MKN–7). Cell culturing has been started and several test performed to demonstrate general cells’ characteristics, protein expression pattern (p-53 and E-cadherin), cell line microsatellite stability and structural characteristics. The task was to characterize non-irradiated MKN-7 cells in order to collect the data important for the comparison with those after irradiation. Additionally, cells were prepared for electron microscopy and E-cadherin gene (CDH1) promoter methylation was analysed. CDH1 and p53, the key genes in gastric carcinogenesis have been studied. The conditions of PCR reactions have been optimized for 9  p53 and 16 CDH1 gene fragments. Amplicons were analyzed using SSCP and differently migrated bands were cut from the gel and sequenced to look for the mutations or polymorphisms. The pilot study on the irradiation of MKN-7 cell line with X-ray was performed. There had been some fenotypical changes in cell culture after irradiation, but they disappeared in a few weeks. The cell culture was stopped after 2, 3, and 4 weeks. The DNA was isolated and MSI/LOH status had been checked.  No one sample was found to show  microsalellite instability  (MSI) and loss of heterozygosity (LOH).  In a collaboration with the IFJ PAN irradiations of fibroblasts and MKN-7 cells with different doses of targeted protons were started as testing studies of the irradiation facility of the microprobe at the IFJ PAN. A percentage of cells with micronuclei and a number of double strand breaks (DSB) of DNA observed in the irradiated cells were similar to those observed by other groups, what proves that the facility is ready to be used in routine experiments.
In CENBG Bordeaux the CELLION-related work has been focused on a construction of a reliable single ion passage detector and the fast UV illumination system. The new detector should replace an old one (gas scintillator based), characterized by inferior performance (gas inside the detector causes scattering of the ions and therefore a reduced aiming accuracy). Therefore, a different system has been proposed – a particle detection system where a channeltron is used to detect the secondary electrons that are emitted by the vacuum window (a Si3N4-foil covered with gold and CsI) when it is penetrated by heavy ions. For a 3 MeV He++ beam (~500 ions./sec.) the detection efficiency for this setup was about 90-95 %. Similar work has been also carried out in GSI Darmstadt (more than 99% efficiency for 40 MeV C ions and 98.5% for 14 MeV 3He ions) and in IFJ PAN Kraków for a proton beam. However, in this latter case only 60% efficiency was achieved due to lower yield of secondary electrons ejected by protons and therefore the different solution (solid state detector located behind the dish with cells) has been chosen for current irradiations. A large part of work in the CENBG was devoted to put into operation a new Singletron accelerator with a new nanoprobe facility. Also, Dr. M. Heiss from the GSI passed a one year training  in the CENBG as a stipendist of CELLION and now returned back to the GSI, transferring the knowledge between these two institutions.
Project activities at the University of Leipzig started with a major rebuild of the LIPSION facility. The old experimental chamber, which has been part of the set-up since the facility first became operational in 1998, will be replaced by a new target chamber, with additional new translation stages and goniometer. Furthermore, this new chamber will be equipped with an irradiation platform for irradiation of single, living cells with single ions. Since the existing single cell irradiation platform, in the present set-up, suffers from limited versatility, it will be replaced by a new one with better accessibility. 

In parallel with this activity, other improvements are also under way. These include new work done in the area of programming and computer control of the scan system, which reads data from a file and scans accordingly. This will lead to improvements of the scanning precision and the targeting accuracy, which will be particularly helpful when performing single cell irradiations. This will also enable the performance of targeted cell irradiation experiments. Test structuring of SU-8 negative photoresist (fiducial markers on Si3N4 membrane) for future applications in intelligent Petri-dishes has been performed.

Along with the implementation of the new experimental chamber, a new insertion device which replaces the lid/top of the chamber will be installed. A new cell irradiation platform is also under development. This includes the design of a new cell dish holder, possibly also of a new cell dish, as well as fitting the chamber with additional equipment including a downstream microscope to facilitate the irradiation of single, living cells. A number of ideas regarding the cell dish holder are under discussion, e.g. concerning shape and material of the cell dish and ways of minimising the air gap between the vacuum window and the irradiation window. 

University of Lund has recently developed the sophisticated sub–micron microprobe facility that is currently tailored to single ion hit experiments. The newly recruited ESR is currently occupied both with technical issues (like operating with living, biological material at the microprobe) and with development of the image processing code allowing the automation of the irradiation experiment. The latter task includes development of robust routines to locate cell positions, cell targeting accuracy evaluation etc.

The majority of the scientific effort at the Surrey University has been aimed at cell cycle modeling. It is known that response of some cells to very low-doses of radiation does not fit the linear quadratic model (LQ model). This phenomenon has been termed low-dose hyper-radiosensitivity: below a certain very low dose (0.3 Gy), cells are very radiosensitive; then up to 1 Gy, they become radioresistant. Above 1 Gy, they follow the classical linear quadratic curve. So far, LDHRS would be explained by the existence of a threshold to trigger the double-strand breaks (DSBs) repair processes. In the first three months a new model of the phenomenon of low dose hypersensitivity has been constructed. The model assumes that any given cell can react in one of two ways to incident radiation: it can fail to detect DNA damage in which case no repair is initiated and the cell may die or survive according to a rather radio-sensitive LQ curve.  The alternatice is for the cell to detect the damage and to initiate repair, in which case the cell will react in a rather radioresistant manner.  For any given cell there will be a critical dose of radiation which initiates repair.  This critical dose is assumed to be normally distributed in a population of cells, even genetically identical cells.Monte Carlo simulation has been used to produce an overall average cell survival curve which may be compared with published experimental data, especially those of our partner institution, the Gray Cancer Institute. 

One should also mention an extensive collaboration of Surrey University with with CENBG Bordeaux on the validation of beam optics software codes. Detailed comparisons between GEANT4 and TRAX raytracing codes have been carried out and the overall agreement between both these codes has been proven.

The task “Intelligent Petri dish” (controlled by Uppsala University) has completed its initial stage. Bringing order in cells positions would probably significantly facilitate the experiment of single ions irradiation. However, up to now – no patterned cell cultures have been used for this kind of study. Basing on a broad discussion carried inside the CELLION network, several stamp matrices (moulds) has been produced at the Uppsala University using silicon as a material. As at this stage important non–technological (i.e. biological) issues must be checked, a relatively simple pattern was chosen (stripes and circles). The surface patterns have been produced (IFJ PAN Kraków) with the use of PDMS (poly(dimethylsiloxane)) stamps that deliver proteins (e.g. of extracellular matrix like fibronectin) to the well defined areas of the substrate (glass, PET, PMMA etc.) where subsequently cells will be grown. First experiments, already with the living biological material, were performed in the groups from Leipzig and Legnaro. In the nearest future Uppsala will make available the patterned (stamped) surfaces to other groups. Uppsala started also to produce thin window membranes with fiducial marks, for easy alignment of the microscope with focus of the beam and with irradiated cell.  
Two groups, GCI Northwood and INFN Legnaro, were concentrating on their scientific programs closely related to the CELLION activity, however until now supported from other projects and therefore a major part of their results are not reported here. Nevertheless, one should mention that both institutions very effectively transfer their experience and knowledge to other participants of the network, by direct discussions during conferences or other meetings and by training the ESR or ER from other groups during their short visits to the GCI or INFN.



 3. Dissemination of results of the project  

	3.1. 
Participation in conferences and other scientific events.

	
	
	Number
	

	
	
	Active participation
	Passive participation
	

	
	
	Oral
	Poster
	Of which were 
invited presentations


	
	

	
	Conferences
	2
	10
	
	8
	

	
	Workshops
	14
	3
	
	1
	

	
	Other Scientific Meetings
	1
	4
	
	20
	

	

	3.2. 
Publications  

Please indicate the number of publications resulting directly from the project, specifying the ones which involved recruited researchers.  Furthermore, indicate the number of joint publications and the number of invitations for publication received.

	

	
	
	Number of Publications
	

	
	
	Total
	of which involved recruited researchers
	
	

	
	
	
	
	of which joint publications involving at least 2 network contractors
	 of which invited
	

	
	A. Peer Reviewed

(incl. in press)
	
	
	
	
	

	
	- Articles in Journals
	5
	3
	1
	
	

	
	- Chapters in Books
	
	
	
	
	

	
	- Articles in Conference Proceedings
	2
	2
	
	
	

	
	- Books and Monographs
	1
	0
	
	
	

	
	B. Non-Peer Reviewed

(incl. in press)
	1
	1
	
	
	

	
	C. Submitted
	4
	4
	
	
	

	
	D. Manuscripts in

     preparation
	3
	3
	
	
	

	

	3.3.  List of joint publications

Please add as separated annex the list of all joint publications resulting directly from the project


	3.4. 
Patents
- Number of patents granted:
_____  

- Number of patents pending:
 



 4.  Please specify any major problems/difficulties you may have encountered until now or may anticipate in the near future, and suggest possible remedial actions at network and/or Commission level. 
	   Most of the problems concentrate around delays in recruitment. Several groups have postponed first recruitments until the late second period of the Network activity (GCI Northwood, INFN Legnaro). Fortunately, after enhanced network promotion, currently these vacations are already filled. 
The detailed list of major delays in recruitment has been presented in the 1st period report delivered to EC. Currently, at the end of the second period, ESR recruitment (roughly one researcher in every group) may be already considered as successful. One should, however, be aware of possible difficulties in ER recruitment in several groups, where such researchers are still foreseen (CENBG, Leipzig, Lund, Surrey).
   Apart from delays in recruitment, few deviations to the original plan were also necessary. Deviations include either changing recruitment conditions (from stipend to engagement contract what resulted in 19% reduction of person-months, GSI Darmstadt) or changing ESR recruitment to ER one (this was due to early PhD defence of a researcher recruited for 3 months only, IFJ Cracow).
   We would like to turn the Commission’s attention to problems with SESAM reporting, where, is spite of our efforts repeated during many months, it seems to be impossible to correct an error in CELLION starting date. Because of this, RTN coordinator had to deliver 1st period reports without using electronic submission system, what was rather troublesome.


	


	Name of coordinator: Zbigniew Stachura
Date: 17.01.2006

Signature of coordinator: ______________________








� Pre filled when applicable


� Indicate the type of eligible researcher: early stage researcher (ESR), researcher with experience between 4 and 10 years (ER)


� As defined in Annex III of the contract.  Please specify if in Least Favoured Region (LFR), for further information please consult the ‘RTN Reporting guidance notes’.
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