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            Abstract
Recurrent chromosomal translocations underlie both haematopoietic and solid tumours. Their origin has been ascribed to selection of random rearrangements, targeted DNA damage, or frequent nuclear interactions between translocation partners; however, the relative contribution of each of these elements has not been measured directly or on a large scale. Here we examine the role of nuclear architecture and frequency of DNA damage in the genesis of chromosomal translocations by measuring these parameters simultaneously in cultured mouse B lymphocytes. In the absence of recurrent DNA damage, translocations between Igh or Myc and all other genes are directly related to their contact frequency. Conversely, translocations associated with recurrent site-directed DNA damage are proportional to the rate of DNA break formation, as measured by replication protein A accumulation at the site of damage. Thus, non-targeted rearrangements reflect nuclear organization whereas DNA break formation governs the location and frequency of recurrent translocations, including those driving B-cell malignancies.
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                    Figure 1: Characterization of the  Igh, Myc  and  Mycn  interactomes in B lymphocytes.[image: ]


Figure 2: 
                        Genomic distribution of AID-independent translocations correlates with nuclear contact profiles.
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Figure 3: 
                        Lack of correlation between translocation hotspots and nuclear architecture.
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Figure 4: 
                        Genome-wide map of AID-mediated DNA damage.
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Figure 5: 
                        AID activity predicts the location and frequency of targeted chromosomal translocations.
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Translocations â€” events that swap the arms of two different chromosomes â€” are found in many cancers. It is thought that they occur when the interaction sites become close in nuclear space. Rafael Casellas and colleagues have now done a genome-wide analysis to determine the contribution of DNA breaks to the formation of random and recurrent translocations. Whereas random translocations are found to be highly sensitive to nuclear interactions between chromosomes, the frequency of recurrent translocations, including those involved in human cancer, is proportional to the amount of DNA damage at these highly utilized sites.
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