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            Abstract
The Mre11 complex (Mre11â€“Rad50â€“Nbs1) is central to chromosomal maintenance and functions in homologous recombination, telomere maintenance and sister chromatid association1,2,3,4,5,6,7. These functions all imply that the linked binding of two DNA substrates occurs, although the molecular basis for this process remains unknown. Here we present a 2.2â€‰Ã… crystal structure of the Rad50 coiled-coil region that reveals an unexpected dimer interface at the apex of the coiled coils in which pairs of conserved Cys-X-X-Cys motifs form interlocking hooks that bind one Zn2+ ion. Biochemical, X-ray and electron microscopy data indicate that these hooks can join oppositely protruding Rad50 coiled-coil domains to form a flexible bridge of up to 1,200â€‰Ã…. This suggests a function for the long insertion in the Rad50 ABC-ATPase domain8. The Rad50 hook is functional, because mutations in this motif confer radiation sensitivity in yeast and disrupt binding at the distant Mre11 nuclease interface. These data support an architectural role for the Rad50 coiled coils in forming metal-mediated bridging complexes between two DNA-binding heads. The resulting assemblies have appropriate lengths and conformational properties to link sister chromatids in homologous recombination and DNA ends in non-homologous end-joining.
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                    Figure 1: Rad50 domains, sequence conservation of the CXXC motif and Zn2+-mediated dimerization of Rad50.[image: ]


Figure 2: Crystal structures of the central portion of the Rad50 coiled coil reveal a dimerization motif mediated by a single Zn2+-binding site.[image: ]


Figure 3: Negatively stained electron micrographs of human and P. furiosus Mre11 complexes reveal conformational properties of the component domains including Zn2+-mediated tail-to-tail linkages between individual coiled-coil arms of Rad50.[image: ]


Figure 4: In vivo effects of cysteine mutations in the CXXC motif and biological implications for metal-mediated dimerization of Rad50.[image: ]
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