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Figure S7
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Figure S7. The ESDSA model does not fully explain the early formation of covalently closed circular (ccc) derivatives of tandem duplications in irradiated D. radiodurans. Very early in the recovery from IR, D. radiodurans DSB fragments containing duplication insertions of the configuration XAB1CDAB2EFGH yield ccc DNA molecules (monomers) (ABCD) [S4]. In the test system developed by Daly and Minton [S4], segments AB1 and AB2 were identical sequences (4 kb each) in the same orientation separated by 18 kb of unique chromosomal DNA (CD). Following irradiation (17.5 kGy), ccc ABCD (22 kb) molecules were formed rapidly by a recA-independent mechanism, designated single-strand annealing (SSA). A, Circularization by SSA of a DSB fragment containing a tandem duplication. Following irradiation, there is exonucleolytic degradation of the 5’→3’ strands allowing for annealing of the remaining single strands. Nonhomologous ends are removed and gaps are filled in, using the opposite strand as a template, to complete the SSA reaction [S4]. B, In contrast, ESDSA [S5] might yield linear fragments with long 3’ single-stranded ends if the displaced strand does not contain single strand breaks (SSBs). However, since IR typically generates 40 times more SSBs than DSBs, ESDSA would be expected to encounter a SSB on the displaced strand, which might be converted to a ccc DNA molecule by a mechanism similar to that shown in panel A. 
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