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            Abstract
Replicative DNA helicases generally unwind DNA as a single hexamer that encircles and translocates along one strand of the duplex while excluding the complementary strand (known as steric exclusion). By contrast, large T antigen, the replicative DNA helicase of the simian virus 40 (SV40), is reported to function as a pair of stacked hexamers that pumps double-stranded DNA through its central channel while laterally extruding single-stranded DNA. Here we use single-molecule and ensemble assays to show that large T antigen assembled on the SV40 origin unwinds DNA efficiently as a single hexamer that translocates on single-stranded DNA in the 3â€²-to-5â€² direction. Unexpectedly, large T antigen unwinds DNA past a DNAâ€“protein crosslink on the translocation strand, suggesting that the large T antigen ring can open to bypass bulky adducts. Together, our data underscore the profound conservation among replicative helicase mechanisms, and reveal a new level of plasticity in the interactions of replicative helicases with DNA damage.
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                    Figure 1: 
                        Large T antigen is not an obligate double hexamer during replication.
                      [image: ]


Figure 2: 
                        Real-time visualization of sister fork uncoupling during unwinding of doubly tethered DNA.
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Figure 3: 
                        Large T antigen translocates on ssDNA in the 3â€²-to-5â€² direction.
                      [image: ]


Figure 4: 
                        Large T antigen can bypass a covalent protein barrier on the translocation strand.
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Figure 5: 
                        Bypass of tandem protein adducts by large T antigen depends on the inter-adduct distance.
                      [image: ]
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Bulky adducts loosen the T antigen ring
The replicative helicase of simian virus 40 (SV40), the large T antigen (T-Ag), was thought to form a double hexamer that passed duplex DNA through the centre, forcing the unwound single-stranded DNA out the sides. Johannes Walter and colleagues now show that this model is incorrect, as the functional form is a single hexamer. Surprisingly, proteins bound to DNA do not form a barrier to movement of T-Ag, which is able to crack open the hexamer to bypass such protein roadblocks.
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