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Elucidation of the correlation between oligomer formation, DNA unwinding, and
chemo-mechanical coupling of a helicase
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Single-molecule visualization was performed for the non-hexameric

superfamily 1 helicase UvrD protein, which plays a crucial role in DNA repair in E. coli.

Single-molecule direct visualization of the C-terminal 40 amino acid deletion mutant UvrDA 40C,
which was used in studies that proposed the monomeric model for DNA unwinding, revealed that two or
three UvrDA 40C molecules were simultaneously involved in DNA unwinding, possibly in an oligomeric
form, similar to that with wild-type UvrD. On the other hand, single-molecule direct visualization
of a UvrD mutant that exhibits enhanced DNA unwinding activity revealed that the number of the
mutant bound to DNA was higher than that of wild-type UvrD.

In addition, to visualize DNA unwinding by UvrD with single-nucleotide resolution, a DNA substrate
for the visualization was prepared, and the visualization was tested. Moreover, using zero-mode
waveguides, attempts were made to visualize association/dissociation of ATP with/from UvrD.
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