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Conformational analysis based on single
crystal X-ray data of nucleic acid constitu-
ents and model compounds, and fiber dif-
fraction data of nucleic acids and poly.
nucleotides, revealed that the nucleoside is
constrained to two predominant conforma-
tional classes, which generate two favored
families of nucleic acid double helices. A
comprehensive conformational nomencla-
ture for polynucleotides was developed.
[The SCI® indicates that this paper has been
cited in over 620 publications since 1969.]

—
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“After obtaining my PhD with GA. Jef-
frey in Pittsburgh, I joined Lyle H. Jensen in
Seattle in 1962 where I carried out a high
~ecision X-ray analysis of the nucleotide
3’-CMP. A conformational analysis of this
molecule led me to think about the
stereochemistry of nucleic acids. At that
time, the conformational analysis of poly-
nucleotides was regarded as highlycomplex
because of the rotations around the
numerous single bonds in the polynucle-
otide chain. The Watson-Crick base pairing
principle was the foundation of nucleic acid
secondary structures, but the stereo-
chemical principles governing (a) nucleotide
conformation, (b) internucleotide phos-
phodiesters, and (c) their relation to chain
folding were fragmentary. I started to build
a unified picturel.2 of the structural prin-
ciples governing nucleic acid conformations
based on crystallographic studies of nucleo-
tides and molecular modeling. I recognized
the crucial role of the sugar in the deter-
mination of the conformation of the nucleo-
tide unit, and, ultimately, the polynucleo-
tide sugar-phosphate backbone.

“After a brief spell with Robert Langridge
in Boston, I moved in 1966 to Case Western

Reserve University where I continued my
systematic investigation of the structures of
the nucleic acid Constituents. Although my
detailed paper was submitted to Biopoly-
mers in 1968, I had already presented the
basic concepts and much of the data in 1966
at the International Symposium on DNA,
Jena, German Democratic Republic, and the
University of Madras, India, and in 1968, at
the ACA summer meeting, Buffalo.

“I found that the restricted rotations
about the single bonds (conformational
wheels) and the correlations among them
(two-dimensional pairwise conformational
correlation maps between adjacent bond
rotations) greatly reduced the number of
conformations preferred for the nucleotide
building blocks and the configurations ac-
cessible to polynucleotides. In the absence
of 3’,5’-dinucleoside monophosphate struc-
tures, I constructed the internucleotide
phosphodiester map (w’.w) from model
phosphodiester compounds. This map gave
the favored regions for both right- and left-
handed helices as well as for loop-forming
phosphodiesters. I found that the helical
conformation was an intrinsic property of
the sugar-phosphate backbone, and that the
energetics of the sugar-phosphate backbone
are important, in addition to base stacking
and base pairing interactions, in determin-
ing polynucleotide architecture.

“I think this paper is frequently cited
because it provided (a) a comprehensive
conformational nomenclature for polynu-
cleotides, (b) a foundation for the conforma-
tional analysis of nucleotide and polynucle-
otide structures, and (c) a basis for future
theoretical and physicochemical studies of
polynucleotides including dynamics in
nucleic acids.

“Since the publication of this paper,
scores of crystal structures of nucleic acids,
including oligonucleotides and transfer
RNA have been determined by numerous
able colleagues in my group as well as in
other laboratories. It is satisfying to see that
these studies have amplified and placed
on a firmer basis the structural principles
of the nucleic acids developed in this
paper.”
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