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The negatively charged sugar-phosphate backbone contains no genetic information yet forms the accessible exterior of the

DNA double helix. Hydrophobic bases, the readout of the genetic code, are buried within the interior of the helix. We

hypothesized that the seemingly contradictory requirements of DNA stability and readout are accomplished via a tightly-

regulated switch whereby torsional strain causes localized structural alterations, including base-flipping, denaturation,

and other non-B-DNA structures. Molecular dynamic simulations had indicated that our hypothesis was correct (Randall,

G.L., Zechiedrich, L., and Pettitt, B.M. (2009) Nucleic Acids Res 37, 5568), but it had never been tested directly. Using

tiny, closed circles of DNA, we demonstrate that the structural alterations brought about by torsional stress, base-

flipping and denaturation in the underwound, negatively supercoiled direction, and likely inside-out Pauling-like DNA in

the overwound, positively supercoiled direction, facilitate access to the genetic code to initiate DNA readout. Funded by
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