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ABSTRACT:  
In human cells it is known, that the most critical DNA damage for genomic integrity is the 
DNA double strand break (DSB). To handle such DNA alterations the cell has developed two 
independent repair mechanisms, which are known as Homologous Recombination (HR) and 
Non Homologous End Joining (NHEJ) [1]. The latter one is active throughout the cell cycle, 
where in contrast the HR is restricted to late S and G2 phase, when two homologous 
sequences exist in close proximity [2]. DSBs can be labelled with an antibody against the 
phosphorylated histone H2AX termed γ-H2AX. This phosphorylation takes occurs in 
thousands of histones flanking the DSB. Thus individual DSBs can be visualized as foci.  
In this work we studied the question whether the two DNA repair pathways cooperate or 
compete at an individual DSB, if the DSB is induced in G2, when both systems are available. 
Since each repair pathway is represented by a set of unique proteins (e.g. Rad51, Rad52 and 
Rad54 for HR or DNA-PKcs, XRCC4 for NHEJ) and some proteins are shared between the 
two pathways (e.g. Mre11, Rad50). We quantified the interaction of the individual repair 
proteins using Laser Scanning Microscopy with optical colocalisation, FRET measurements 
as well as biochemical co-immuno-precipitation. From the pairwise analysis of nine proteins 
we have established a spatial interaction matrix as well as the temporal sequence of events at 
the sites of the DSB. From this data it can be summarized that in G2, when both systems are 
available to the cell, HR and NHEJ can cooperate at least at a fraction of the DSB sites and 
that NHEJ precedes HR, thus HR has a potential proofreading function [2]. 
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