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0000 O Modelling DNA damage and repair at the molecular scalel]

The genetic material in our cells is constantly under stress from internal and external sources.
DNA is multiply damaged and broken during the normal cell-duplication and checkpoint pro-
cessing, and most importantly by external sources such as ionizing radiation and harmful chem-
icals. A quantity of proteins collaborate to repair the many thousands of damages that each cell
receives each day. While many biological details of the repair steps are known at the qualitative
level, a true molecular understanding of these mechanistic processes is still lacking. We perform
large-scale molecular simulations aimed at elucidating some of these mechanisms, by modelling
very large DNA-protein structures in a realistic environment. Such simulations, at the edge of
the current capabilities of parallel supercomputers, require the use of advanced techniques for
interpreting the massive amount of data. The molecular models have interesting applications,
e.g. for radiation protection in deep-space travel, which represents a major concern for human
health in future interplanetary missions, and for nanotechnologies in which DNA is used as

template for the automated synthesis of novel devices.




