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No. 43 NATURE

MOLECULAR STRUCTURE OF
NUCLEIC ACIDS

A Structure for Deoxyribose Nucleic Acid

E wish to suggest a structrre for the salt of d
\ fnucleic acid (D.N.AL). This structure has novel

which are of considerable biological interest.

A structure for nucleic acid has already been proposed by

Pauling and Corey'. They kindly made their manuscript available

n advance of publication. Their model consists of three inter-
twined chains, with the phosphates near the fibre axis, and the
bases on the outside. In our opinion. this sticture is unsatisfactory
for two reasons:
(1) We believe that the material which gives the X-ray diagrams i
the salt, not the free acid. Without the acidic hydrogen atoms
ot clear what forces would hold the structure together,

o 5

In his model the p n the outsicie and
ses on the inside, linked together by hydrogen bonds. This
structure as described is tather {ll-defined. and for this re
shall not comment o
We wish to put ¢
T deoryribese Tuceic aci, Thiy stricure s two Delical

bofiranose inkages. The two chains (but not
their bases by a dyad perpendicular to the fibre axis
Both chalr htianded helices, but owing to the dyad the
sequences of the atoms in the two chains run in oppos

Each chain Iy resermbles

model No. 1: that Is, the

inside of the helix

e sugar

per:ndh ular o the attached

ere is o residue on each chain

rection. We have

‘between adjacent

so that the

dues om each

chain, that is, afler 34 A, The distance of a

e
-\. phates are on the outs

ecess o them

content 5 mather high. At lover
water contents we would expect the bases
to tilt so that the structure could become
more compact.

‘The novel feature of the structue Is the
manner in which the two chans are held
together by the purine and pyrimidine

bases. The planes of the bases are perpendicular to the fibre axi
They are joined single base from one chain
gle base from the other chain, so

that the two lie s de with identical z-co-ordinates. One of
the pair must be a purinie and the other  pyrimidine for bonding to
aceur. The hydrogen bonds are made as follows: purine position 1
to pyrimiding position 1: purine position 6 to pyrimidine position

If it is assumed that th Iy oceur in the structure in the
most plausible taltameric forms (that s, with the keto Tatter than

ianine (purine) with cytosine (p
if an adenine forms one member of a par, on

other member must b
™ uence of

n one chain, is g
automatically determined.
1t has been found experimentally™ that the ratio of the amoun
m’ anemue m Hr\'mme and the ratio of guanine to cytosing. ar
inty for deoxyribose nicleic acid.
s structure with a ribose
n atom would

acid are \||-\Ilﬂ'h
we ean tell,
but it mue
st more exact results. Some
ware of the details of
T structure, which
h nm antirely on pllhl\:hrd e‘pemuem:ﬂ data

that the specific pairing we hav
4 possible copying mechan

will e published ¢
‘e are much indebted to Dr. Jerry Donohue for constant
and critic pecially on interaiomic distances. We have

also been stimulated by a knowledge of the general nature of the

unpublished experimental results and ideas of Dr. M. H. F.

Wilkins, Dr. R. E. Franklin mvﬂ thelr co-warkers at

King's College. London. One of us (J.1.W.) has been aided by a

fellowship from the National Foundation for Infantle Paralys
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F.H. C. CRICK

Medical Research C
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MOLECULAR STRUCTURE OF
NUCLEIC ACIDS

A Structure for Deoxyribose Nucleic Acid
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