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Meeting Report
From 17 October 2006 until 19 October 2006 a workshop on ‘Challenges for Modelling of Radiation Damage in Cells’ was held in the Physik-Zentrum Bad Honnef, Germany. The workshop was aimed at a presentation and discussion of various research areas where experimental results challenge present biophysical modelling approaches. 
The following challenge areas were expected to be debated during the meeting:

1. What is the contribution to various types of radiation damage in cells (SSB, DSB, base damages, etc.) of low-energy electrons and their dissociative attachment reactions on DNA and/or water?

2. How important are various types of base damages and other non-strand break radiation damage for late cellular effects?

3. Are the molecular chemical consequences of physical interaction processes occurring in high-LET radiation tracks, in particular inside the track core, qualitatively significantly different from those in low-LET radiation tracks?

4. How important are actually Auger-inner shell-effects induced by various radiation qualities for normal cells and for cells implanted for this purpose with high-Z atoms (e.g. Iodine, Se)?

5. What do we learn from H2AX gamma measurements and other DSB rejoining data on the dynamics of DNA repair and how can we describe these processes quantitatively?

6. What do we know about the cellular mechanisms in all 4 dimensions leading to the various types of chromosomal aberrations after irradiations? 

7. Which types of molecular radiation damage are most closely related to cell inactivation processes? How do we quantify these contributions?

8. To what extent are DNA structures in cells reflected in various types of radiation damage?
9. What are the possible primary targets and induction mechanism of non-DNA-targeted effects of ionising radiation in secondarily affected targets?

10. Are there types of early radiation damage and mechanisms of high significance for late somatic radiation effects which have not been sufficiently addressed? 
The interaction between and integration of experimental results and modelling of the underlying processes is also a key issue within the Euratom IP RISC-RAD. Therefore, a meeting of work package 5 (Modelling for risk assessment) of this project was embedded in the workshop and led to a significant extension of challenging areas discussed during the meeting. 
The workshop was visited by totally 35 participants. 18 lectures were presented in 6 sessions on the following topics. 

· Radiation Femtochemistry of Water and Aqueous Environments: the Tenuous Borderline between Direct and Indirect Biomolecular Damages, 
· Fragmentation of H2O by Impact of Multicharged Ions,
· Assessment of radiation-induced damage to cellular DNA by HPLC-MS/MS and a modified comet assay,
· Effects of ionizing radiation on proteins adsorbed on gold nanoparticles,
· Dissociative electron attachment: Application of the theory on molecules with biological interest,

· Nuclear organization and dynamics of the DSB-repair
· Spatial distribution of DNA double strand breaks from ion tracks
· Complex DNA damages containing 8-oxoG caused by charged particles
· Lethal DNA lesions: Induction by single ions at different energies and possible biophysical interpretation
· Modelling of the formation of early genomic damages in the tracks of charged particles
· Modelling of cellular and tissue responses after irradiation including bystander effects and genomic instability
· Mechanistic modelling of low dose carcinogenesis for different radiation qualities including also individual sensitivities
In addition to the lectures, the following key questions for the RISC-RAD project were intensively debated:
· At which stages (initiation/promotion/clonal progression) does radiation contribute most to carcinogenesis and is this the same across tissues, radiation qualities, doses and dose rates? 
· Which of the three common mechanistic risk projection models is most soundly based upon biological evidence? Carcinogenesis driven by
· i) Direct targeted DNA damage in single cells

· ii) Non-targeted damage in single cells NB. Results from the EU FP6 IP NOTE will be taken into consideration and the two IPs will form a close working relationship. 
· iii) Tissue level inflammatory responses
· How can the contribution of inherited factors to individual risks be incorporated into mathematical risk projection models?
· What is the mathematical model for cancer risk projection that is most consistent with available data and what are the operational consequences?
Management meetings were held for the working group 5 of COST, work package 5 of RISC RAD and a new steering group within RISC-RAD. 

The Physik-Zentrum Bad Honnef was a superb venue for this meeting. Bringing together experimentalists and theorists all day long offered excellent opportunities for stimulating discussions and informal meetings after the sessions. By several participants the workshop has been approved as a rather successful event in all respects.
Dr. Werner Friedland

Local Organizer

Annex: Programme of the Workshop
