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Abstract

The Nobel Prize in Physiology or Medicine 1962 was awarded jointly to Fran-
cis Harry Compton Crick, James Dewey Watson and Maurice Hugh Frederick
Wilkins “for their discoveries concerning the molecular structure of nucleic ac-
ids and its significance for information transfer in living material”. Building the
scale atomic-molecular models and applying strong inference Watson and Crick
(1953a,b) presented convincing evidences for the following features of the spa-
tial structure of the DNA molecule: (i) this structure has two helical chains each
coiled round the same axis; (ii) both chains follow right-handed helices; (iii) the
sequences of the atoms in the two chains run in opposite directions; (iv) the two
chains are held together by hydrogen-bonded purine and pyrimidine bases;
(v) the planes of the bases are perpendicular to the fibre axis; (vi) only spe-
cific pairs of bases can bond together: adenine (purine) with thymine (pyrimi-
dine), and guanine (purine) with cytosine (pyrimidine). X-ray evidence obtained
at the same time by Wilkins et al. (1953a,b), and Franklin et al. (1953a,b) gave
qualitative support to this structure and was incompatible with all previously
proposed structures. Wilkins et al. (1953b) built molecular models of the type
described by Watson and Crick (1953a) and adjusted them to conform with
their experimental data. However, it appeared that the paper by Wilkins et al.
(1953b) contains a curious and inexplicable error. Namely, in their Figure 3 DNA
is schematically drawn as a left-handed helix, which, as Crick and Watson (1954)
explained, is stereochemically impossible and must be right-handed. The fact
stated here was mysteriously not noticed before and, fortunately, had no detri-
mental effect on the development of science.
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It is well known that the seminal papers on the spatial structure of DNA were
published in 1953 in the journal Nature — three papers in the issue of April 25
(Watson and Crick, 1953a; Wilkins et al., 1953a; Franklin and Gosling, 1953a)
and one each on May 30 (Watson and Crick, 1953b), July 25 (Franklin and Gos-
ling, 1953b), October 10 (Jacobson, 1953), and October 24 (Wilkins et al., 1953b).

The main features “of considerable biological interest” were suggested in the
first paper by Watson and Crick (Watson and Crick, 1953a):

1. “The novel feature of the structure is the manner in which the two chains are
held together by the purine and pyrimidine bases. ... it is found that only
specific pairs of bases can bond together. These pairs are: adenine (purine)
with thymine (pyrimidine), and guanine (purine) with cytosine (pyrimi-
dine). ... if only specific pairs of bases can be formed, it follows that if the
sequence of bases on one chain is given, then the sequence on the other chain
is automatically determined.”

2. “This structure has two helical chains each coiled round the same axis (see
diagram). Both chains follow right-handed helices, but owing to the dyad
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April 25, 1953.
(Watson and Crick, 1953a)

October 24, 1953.
(Wilkins et al., 1953b)

July 1, 2013.
Monument to the laboratory mouse*

14 A,

This figure is purely diagram-
matic. The two ribbons symbol-
ize the two phosphate-sugar
chains, and the horizontal rods
the paths of bases holding the
chain together. The vertical line
marks the fibre axis.

Fig. 3. The type of structure of the helical unit
deduced from X-ray data of crystalline deoxyribo-
nucleic acid. One helix of diameter approximately
10 A. is formed by a system of eleven inclined rods
per turn of the helix. This helix is surrounded by
two 18 A. diameter helices, each of which is also
formed of eleven units per turn.

The monument commemorates the sacrifice of

the mice in genetic research used to understand
biological and physiological mechanisms for de-
veloping new drugs and curing diseases.

* Sources: https://en.wikipedia.org/wiki/Monument_to_the_laboratory_mouse
https://Ih3.googleusercontent.com/p/AF1QipO_aGZvjOANTh8U2WQO0G1esO1rggMUSM-PmLCzy=s1360-w1360-h1020

the sequences of the atoms in the two chains run in
opposite directions” (emphasis added — N.Kh.).

A year later they clarified (Crick and Watson, 1954):

“... we find by trial that the model can only be built in
the right-handed sense. Left-handed helices can be
constructed only by violating the permissible van der
Waals contacts” (emphasis added — N.Kh.).

Evidences for the helicity and double-strandedness
based on the X-ray analysis were reported immediately
in the subsequent Nature papers (Wilkins et al., 1953a;
Franklin and Gosling, 1953a, 1953b; Wilkinsetal., 1953b)
and later in many others. In the paper from October 24
Wilkins et al. (1953b) described “in a preliminary way
further three-dimensional data” suggested “that proof is
now available that deoxyribonucleic acid consists of two
helical intertwined polynucleotide chains” and shown,
“as a result of molecular model building, that this struc-
ture may be of the type suggested by Watson and Crick
(Watson and Crick, 1953a)” Authors “have found no
difference in the diffraction patterns of crystalline de-
oxyribonucleic acid obtained from” different biological

sources. “These facts, combined with the irregularity of
sequence of nitrogen bases and the hydrogen bonding
between bases, produce a contradiction which is only re-
solved by a simplifying concept such as the specific pair-
ing of bases suggested by Watson and Crick (Watson and
Crick, 1953a)”.

The authors concluded (Wilkins et al., 1953b): “The
structure of the helical system therefore begins to be-
come clear and its probable form is shown diagrammati-
cally in Fig. 3”

Surprisingly and inexplicably, the double helix in
this diagram turned out to be left-handed. It is espe-
cially surprising that in this article Wilkins et al. have
informed that they “have built molecular models of the
type described by Watson and Crick (Watson and Crick,
1953a) and have adjusted them to conform with our
experimental data” Moreover, they did not say a word
about the chirality of the helical system under discus-
sion. As was noted above a year later Crick and Watson
(1954) emphasized:

“.. we find by trial that the model can only be built in
the right-handed sense. Left-handed helices can be con-
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structed only by violating the permissible van der Waals
contacts” (emphasis added — N.Kh.). Perhaps, Wilkins
et al. did not attach much importance to the chirality of
the DNA double helix at that time.

Since then, no one seems to have noticed this fun-
damental mistake.

It is amusing that 60 years later the same mistake
was made by the sculptor of the Monument to the labo-
ratory mouse in Akademgorodok (“Academic Town”) in
the city of Novosibirsk (Siberia, Russia). The mouse is
knitting a left-handed DNA molecule.

Fortunately, this unfortunate mistake in one of the
first articles on the spatial structure of DNA did not af-
fect the further development of science. If one looks at
modern textbooks and encyclopedia (including Wikipe-
dia), they show the proper, right-handed helix. However,
the facts stated here may be of great historical interest, or
at least historical curiosity.
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