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MOLECULAR STRUCTURE OF
NUCLEIC ACIDS

A Structure for Deoxyribose Nucleic Acid

E wish to suggest a structure for the salt

of deoxyribose nucleic acid (D.N.A.). This
structurs has novel features which are of considerable
biological interest.

A structurs for nucleie acid has already been
proposod by Panling and Coroy'. They kindly made
their manuscript available to us in advance of
publication, Their model consisia of three inter-
twined chains, with the phosphates near the fibre

(1) We bolieve that the material which gives the
X-ray diagrams is the salt, not the free acid, Without
the acidic hydrogen stoms it is not elear what forces
would hold the structuro together, especially as the
negatively charged phosphates near the axis will
repel each other. (2) Some of the van der Waals
distances appear to be too small.

Another three-chain structure has also been sug-

od by Fraser (in the press). In his model the
phrnphntcn ars on the outside and the bases on the
insido, linked togethor by hydrogen bonds. This
structure as described is rather ill-defined, and for
this reason we shall not eomment
on it.

We wish to put forward &
radieslly different structure for
the sali of deoxyriboze nucleic
acid, This structure has two
helical chains each eoiled round
the same axis (sco diagram). We
hove made the usual chemical
assumptions, namely, that each
chain consists of p di-

i% & residue on each chain every 3-4 A, in the z-diree
tion. We have assumed an angle of 38° be
adjacent residues in the same chain, so that the
structure repeats after 10 residucs on each chain, that
is, after 34 A. The distance of & phosphorus atom
from the fibre axis is 10 A, As the phosphates are on
the outside, cations have casy access to them

The structure is an open one, and its water content
is rather high. At lower water eontents we would
expect the bases to tilt so that the structure could
become more compact.

The novel festura of the structure is the manner
in which the two chains are held together by the
purine and pyrimidine bases. The planes of the bases
are perpendicular to the fibre axis, They are joined
together in pairs, » single base from one chain being
hydrogen-bonded to a single baso from the other
chain, so that the two lie side by side with identical
z-co-ordinatos. One of the pair must be & purine snd
the other & pyrimidine for bonding to oceur. The
hydrogen bonds are mada as follows : purine position
1 to pyrimidine position 1; purine position 6 te
pyrimidine position 8.

I it is assumed that the bases only oecur in the
structure in the most plausible tautomeric forms
(that is, with the keto rather then the enol con-
ﬁgnmmuns) it is found that only specific pairs of

ean bond together. Those pairs are: ade:
(punm] o) with thymine (pyrimidine), and guanine
(purine) with cytosine (pyrimidine).

Tn fther words, if an adenine forms ons member of
a pair, on cither chain, then on theso assumptions
the other member must be thymine ; similarly for
guanine and cytosine. The sequence of bases on &
single ehain doss not appear to be restrioted in any
way. However, if only specific pairs of bases can be
formed, it follows that if the sequenco of bases on
one chain is given, then the sequence on the other
ohain is automatically determined,

Tt has been found experimentally®t that the ratio
of the amounts of adenine to thymins, and the ratio
of guanine to cytosine, are ahways very olose o unity
for deoxyribose nucleic acid.

Tt is probably impossible to build this strueture
with a ribose sugar in placs of the deoxyribose, as
the extra oxygen ¢ atom would make too close & van
der Wanls contac

The previously pubhilmd ay data® on deoxy-
zibose nuclsio acid aro insufficient for a rigorous test
of our strusture. So far as we can tell, it is roughly

iblo with the 1 data, but it must

ester groups joining B-p-deoxy-
ribofuranose residues with 37,5
linkages. The two chains (but
not their bases) are related by a
dyad porpendicular 1o the fibre
axis. Both ehains follow right-
handed helices, but owing to
the dyad the Bc(iucnum of the
atoms in_the two chains run
in opposite directions. Bach
chain loosely resombles Fur-
herg’s? model No. 1; that is,
the bases are on the insido of
the helix and the phosphates on
the outside, The configuration
of the sugar and the atoms
near it is elosa to Furberg's
Sontal tols the vaims of ‘standard configuration’, the
n-‘e-n'g‘nlrgh;n:j;-n,gﬁ sugar being roughly perpendi-
1156 marks the fibceaxis  oular to the attached base. Thers

be regarded as unproved until it has been cheoked
against more exact results. Some of these are given
in the following communications. We were nol aware
of the details of the results presented there when we
devised our structure, which rests mainly though not
entirely on published experimente] data and stereo-
chemical argnments,

It has not esgaped our mnotice that the sposific
pairing we have postulated immediately suggests a
possible wpyu.g mechanism for the genetic material.

Ful tails of the strueture, including the con-
ditions aesumcd in building it, together with a set
of oo-ordinates for the atoms, will be published
elsewhere.

‘We sre much indebted to Dr. Jerry Donohus for
constant advice and criticism, especially on infer-
atomic distances. ‘@ have also been stimulated by
& knowledge of the general nature of the u.npubhshed
experimental resulte and ideas of Dr, M. H.
Wilkins, Dr. R. E. Franklin and their eo-workers nt
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The human genome - 2001
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A thousand genomes — 2010
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<% Organic-walled microfossils
- in 3.2-billion-year-old
e

Although the notion of an early origin and diversification of life on Earth during the Archaean eon
has received increasing support in geochemical, sedimentological and palaeontological
evidence, ambiguities and controversies persist regarding the biogenicity and syngeneity of the
record older than Late Archaean 1 2 3. Non-biological processes are known to produce

Organic-walled microfossils in 3.2-billion-year-old shallow-
marine siliciclastic deposits

Emmanuelle J. Javaux, Craig P. Marshall & Andrey Bekker
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The rise of data: lessons learned

« Data may precede paper
— Fort Lauderdale agreements for genomics data
— Preprint servers in physical sciences

« Journals are key players in enforcing data deposition
— Mandate for PDB deposition at the time of publication jointly enforced by
Science and Nature
« Mandates are not enough

— Challenges in enforcing the MIAME mandate
— curation, data standards

— sustainable repository infrastructure

— community and funders support
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A piece in the monkey puzzle

Compound 1: Cyclosporine
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protocol exchange

Welcome to the Protocol Exchange

Welcome to Protocol Exchange from Mature Protocols. The Protocol Exchange is an
open resource where the community of scientists pool their experimental know-how to
help accelerate research. Discover the protocols, share a protocol, join a lab group,
comment on protocols, organize your favorites and personalize your experience.

Most Viewed

Share protocol Lab groups

Most Commented Most Recent Most Popular

A protocol for in vivo detection of reactive oxygen species

Authors: Edward Owusu-Ansah, Amir Yavari, Utpal Banerjee

Lab groups: Banerjee Lab {University of California)

Associated Publications: Distinct mitochondrial retrograde signals control the G1-5 cell cycle
checkpoint

2, F-dichloroflucrescein (H2DCF) and Dihydroethidium (DHE), have been used extensively in tissue
culture experiments to evaluate reactive oxygen species (ROS) production. However, i...

Chromatin immunoprecipitation (ChIP) assay

Authors: Zhongfu Mi, Danny W.-K. Ng, Jianxin Liu, Z. Jeffrey Chen

Lab groups: Chen Lab (The University of Texas at Austin)

Associated Publications: Altered circadian rhythms regulate growth vigor in hybrids and
allopolyploids

Open Repository for the
deposition and sharing of
scientific protocols.

Posted directly by their
authors.

Not styled, peer
reviewed or copy edited.

Made freely available to
the scientific community
for use and comment.

Users join online groups,
align their identify their
Labs.
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Atomising the unit of publication
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Cross industry standards

 Credit where credit is due

— Disambiguation
 doi, ORCID

— Performance measures
ISl impact factor, COUNTER, PIRUS, SUSHI

— Editorial quality control
e crosscheck, crossmark
« Openness

— Broadcasting in machine readable format
« Opensearch, RDF triple stores, linked data
» APls and external developers programmes

. . a nature publishing group @



Experimenting with push versus pull

EMBL-EBI ::' i Help | Feedback

Databases ools tesearch raining ndustry About Us elp Site Index @ =

SESL Public Demonstrator:

« Please note that this proof of principle demonstrator gives access to information that has been extracted selectively from different bioinformatics
resources.

Pist
+ This demonstrator also includes a limited sample of the scientific literature from four publishers and is focussed on diseases related to Type 2 Diabetes ] S O]a

Alllance

Relationships
Gene name: |
Show: Every'ﬂ’ﬂng -
Digease: |
Search

« Pistoia SESL project
« Databases: Uniprot, OMIM, and ArrayExpress

« 5 publishers: Nature Publishing Group, Oxford University Press, the
Royal Society of Chemistry, UK Pubmed Central, and Elsevier.

. . a nature publishing group @



An expanding remit

Pre Publication Publication

Post Publication

onal remit
ublishers

facilitate networking &
informal peer discussions

and collaboration selectivity
editing
content discoverability preservation
-indexing distribution
-push and pull models credit

organizing: tagging,
bookmarking, bibliography

.\.—/‘.\_‘/@

data discovery & reuse

broadcasting article
information
-semantic mark up
-linked data

-open search

-APIs

authors disambiguation —
article and subarticle level metrics

targeted filtering, personal
delivery

nature publishing group @



More will happen...
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