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lar—that is, giving the sugar phosphate groups of each nucleotide identical
three-dimensional configurations. But each time I tried to come up with a solu-
tion I ran into the obstacle that the four bases each had a quite different shape.
Moreover, there were many reasons to believe that the sequences of the bases
of a given polynucleotide chain were very irregular. Thus, unless some very
special trick existed, randomly twisting two polynucleotide chains around one
another should result in a mess. In some places the bigger bases must touch
each other, while in other regions, where the smaller bases would lie opposite
each other, there must exist a gap or else their backbone regions must buckle in.

There was also the vexing problem of how the intertwined chains might be
held together by hydrogen bonds between the bases. Though for over a year Fran-
cis and I had dismissed the possibility that bases formed regular hydrogen bonds,



James Michael Creeth.

it was now obvious to me that we had done so incorrectly. The observation that
one or more hydrogen atoms on each of the bases could move from one location
to another (a tautomeric shift) had initially led us to conclude that all the possi-
ble tautomeric forms of a given base occurred in equal frequencies. But a recent
rereading of J. M. Gulland’s and D. O. Jordan’s papers on the acid and base titra-
tions of DNA made me finally appreciate the strength of their conclusion that a
large fraction, if not all, of the bases formed hydrogen bonds to other bases.5
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