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	Summary

of

Project
	We propose to focus our 2013 activities both on simulation activities and on experimental radiobiology activities using the NCC protontherapy facility:
1. Monte Carlo modeling activities
a) Modeling of geometries of plasmids and cell nuclei
The NCC team will hire a new researcher, Dr Jeong, from March 2013. Dr Jeong is expert in the direct implementation of tessellated solids in Geant4. Thanks to this expertise and to the work already performed by J. I. Shin, we propose to develop two realistic models of biological targets, based on a close collaboration between Mr Shin and Dr Jeong:

· A 3D plasmid geometry (pBR322), which includes 4361 base pairs of DNA; this geometrical model will be used in combination with Geant4-DNA physics and chemistry in order to predict direct and non-direct damages, such as single strand breaks and double strand breaks. These predictions will be compared to experimental irradiations described below.

· A 3D cellular nucleus model including 6x109 DNA base pairs. The idea is to model the 46 chromosomes as single fibers of chromatin, including a geometrical replicated model of base pairs. In the case of the cellular nucleus, three DNA conformations will be implemented: B-DNA, A-DNA and Z-DNA.
2.  Radiobiology experiments
Irradiation of pBR322 plasmids will be performed at NCC, in non-hydrated (for direct effects quantification) and hydrated conditions (for non-direct effects). Protocols for the preparation of the plasmids, for their irradiation and for the extraction of the damages will be provided by Dr G. Legube (LBCMCP/CNRS/U. Paul Sabatier), in the frame of the new European Space Agency AO7146 project (led by CENBG from 2013 till 2016). These measurements will allow the validation of DNA damages predicted using the plasmid geometrical model described above.
3. Outreach
The NCC team will participate to the Geant4 2013 International conference (http://geant4.in2p3.fr/2013/) in Bordeaux, October 7-11, 2013, organized by the CENBG team. Dr Lee will act as member of the scientific committee. He will represent the community of Korean users of Geant4 at the Physics-Medicine-Biology frontier. Results of these FKPPL activities will be presented.


	
	


