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            Abstract
Chromosome translocations are frequently associated with many types of blood-related cancers and childhood sarcomas. Detection of chromosome translocations assists in diagnosis, treatment and prognosis of these diseases1; however, despite their importance to such diseases, the molecular mechanisms leading to chromosome translocations are not well understood. The available evidence indicates a role for non-homologous end joining (NHEJ) of DNA double-strand breaks (DSBs) in their origin1,2,3. Here we develop a yeast-based system that induces a reciprocal chromosome translocation by formation and ligation of breaks on two different chromosomes. We show that interchromosomal end joining is efficiently suppressed by the Tel1- and Mre11â€“Rad50â€“Xrs2-dependent pathway; this is distinct from the role of Tel1 in telomeric integrity and from Mec1- and Tel1-dependent checkpoint controls. Suppression of DSB-induced chromosome translocations depends on the kinase activity of Tel1 and Dun1, and the damage-induced phosphorylation of Sae2 and histone H2AX proteins. Tel1- and Sae2-dependent tethering and promotion of 5â€² to 3â€² degradation of broken chromosome ends discourage error-prone NHEJ and interchromosomal NHEJ, preserving chromosome integrity on DNA damage. Our results indicate that, like human ATM, Tel1 serves as a key regulator for chromosome integrity in the pathway that reduces the risk for DSB-induced chromosome translocations, and are probably pertinent to the oncogenic chromosome translocations in ATM-deficient cells.
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                    Figure 1: 
The Tel1 pathway suppresses chromosome translocations by NHEJ.
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Figure 2: 
Tel1- and Sae2-mediated end processing suppresses mutagenic NHEJ and chromosome translocations.
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Figure 3: 
Tel1 and Sae2 contribute to intrachromosomal association.
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Tel-tail signs of chromosome healing
Chromosomal translocations are characteristic of some leukaemias and childhood sarcomas. They are thought to be initiated by DNA breaks that are repaired by non-homologous end joining, a process which links, or 'heals', any two broken ends, regardless of whether they arose from the same double-strand break. In this work, Lee et al. have devised a system to replicate this type of translocation event in yeast. Using this system they find that Tel1, the yeast homologue of the ATM kinase which is mutated in ataxia-telangiectasia, is a key factor in suppressing non-homologous end joining of interchromosomal DNA ends.
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