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MOLECULAR STRUCTURE OF
NUCLEIC ACIDS
A Structure for Deoxyribose Nucleic Acid
Wr: wish to ), gzt @ sirueture for the esle
of deoxyribose nucleio acid (D\ A.).  This
;onm::hu novel faatures which ans of considerable

logical intecest.
A structure for nucleic scid has alady been
Pauling

(1) Wo believe that the gives
X-ray dingrans is tho salt, not tho freo acid. Without
the acidie hydrogon atoms it is not clear what. foroes
wrould hold the dtrueture together, cepocially e the
negatively noar the axis will
Topel sach other. | (5) Some of the van der Waa
aancee o 10 be too
Another three-chain structuro has lso beon sug
gosted by Frasce (in the prosm). Tn his model e
the bases on_the

this reason we shall not comment
on it.

We wish to put forward a
radically diffarent structure for
the s of deoxyriboss mucleid

estoc. groupe jolning .p-deo
ribofursnose rwidues with x' v

tinkages. two

ot thvie Yaca) e i 1 by o
iyad perpendicular to the fibre

axis. Both chains follow right-

banded  hotioos,

cs on
the outside. The «mngnm.m
of the sugar and atoms
near it s close to )rurba‘
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is & rewidue on cach chain every 3-4 A. in tho z-direc.
tion. Wo have assumed an angle of 36° between
adjacent residues in the same chain, o that the
strusturo repeats after 10 rosiduss on cach chain, that
is. after 34 A. The distance of & phosphorus atom
rmmnme-u-noA As tho phosphates aro on
the outside, ca easy acoess 10 them.

The one, and ita water content
is rothor high. At lower water contents wo would
expect the bases to tilt 50 that the structure could

mone compaet.
The novel feasure of tho structure is the

s,
rdrogon-bonded to a singlo

chain, 0 that the two lie side by side

2-co-ondinates. One of the pair must be

pus
the other & pyrimidine for bonding to cseur.  The
aro made a4 follows : purine
e pyrimidine position 1;
porimiding

If:!ul—md

position
purine position 6 to
‘hat. tho bases only ocour in the

, ‘endgeanine

& pair, on cithor chain, then on theso asumptions
o ine s similarly for
of bascs on &
appear to bo rostricted in any
way.. However, if daly apecific paire of bases 0an Do
formod, it follows that if tho soquence of bases on
one ohain i given, then the seqance on the other

chain is automasically determinod.
I lm been found exprnmtmully‘-' that the ratio
and

of the amounts of adonins to thymine, and the retio
of guanine o cytosine ars ahwags vory hoos $5 ity
‘deoxyriboss nucleie aeid.

“I¢'15 peobebly impossiblo 10 build thia structure

with & riboso in place of the deoxyribose, ae
the extrs oxygen stom would maks 100 closo & van
dor Waals

The y datats on dooxy-

pre puhluhn‘l X-ray
Fiboss Musleis 6id aro invaficieat for & rg
of our structure. So far as wo can tell, it is Mly
compatible with the expe tal data, but it must
bo as been cheoked

our strueture, which rests hough
«m.u, on publiehed experimental date and stereo-
chemical

argumonta.

T has nohl‘ m‘pal Jur, o

pun \uv w postulat

Lok

ml et o of the struetar, |
it, together

or coondinates for the atoms, will be published

\\!- are much uu‘lebhd o Dr. Jcrry I')nmhua for
constant advice and cri
atomic -Imux-. We )uvc also bn«x uimul.c-d by
- ho genoral nature of the un)

otios that the specifio
suggts &

, the
sugae boing roughly e
S b T §

ulvuul and ideas of Dr. D{ H. F.
Wilking, Dr. R, E. Franklin and thoir 6o-workers a0
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King's College, London. One of us (3. D. W) has boon
aidel by & Bliowahip frown the Netional Foundation
for Infantile Paralysis.
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of
Nucleic Acids
Wmvs tho biological propertisn of deoxypeatose
nucleic acid suggest
taining great ‘complexity. X oy 4 ray d iflraction studios
ibod horo (f. Astbury’) show the bagio moleculas

haa
this comumunioation i to describo, in & proli
a1 evidence for the poly.
nuckotido chain ration being helical, and
existing in this form in tho natural state. A
fuller account. of the work will bo published shortly.
xypentose nueleic acid is the
same i o e Specion (8lthough the nitrogen base ret
altor M&m nucleoprotein, oxtracted -
in puriiied no . The i

hot
dotermined largely by the
tidos along tho chain, and
spacings of the chain ration. sequence o
Tioremh riceogen bases a1 tho shain i ot seads
visible.

Oriented pacscrystalling deoxypentoss muclelc acid
(structum the following communication by
Franidin and Gosling) gives a fibre diagram aa shown
in Fig. 1 (cf. rof. 4). Astbury saggosted that
strong 3-4-A. rofloxion cornes; to the inter-

~ 34 A.

noar the meridian immediatoly
Structurs with axis paralicl to ibre loagth. |

Diffraction by Helices
bo shown* (also ‘ildu-. unpublished) that

Articulo original de Watson y Crick, se publico el 25 de abril de 1953, en la revista
Nature.
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Tia. 2. Fibe dingraen o raxypeatom suceis i fces B, oo
the innermost maxima of cach Bessel function and
the origin. The angle this line makes with the equator
botweon an clement of
T6 & unit repeats n times
u a meridional refloxion

(/4% on the nth layer lino. The helical configuration

produce side-bands on this atal froquency,
the b
fdomk the drigin arvomd ﬂw now om[-n. on the nth

layer o C in Fig.

o il o w Driadly ity in ph\w-x terms some
of the effects of the shape and size of the ropeat unit
or nucleotide on the diffraction pattern. Fins, if the
nucleotido coneists of & nit having ciroular symmetry
about an axis parallel to the helix axis, the whol
diffraction pattomn is modified by tho form factor of
the nucleotide. Second, if the nucleotide consists of
8 frios of pointa on & Tadius at right
helix axia, the phases of
Petioes of difforent diametor pasing theough. oach
point aro the same. Summation of the co ing
Bessol functions gives reinforcoment for the inner.

A

It may
the intensity
of a serios of points ' apaced alons & beli 1
Fiven by the suaren of Bl Rometiotor® A uiforin
continuous helix gives a series of layor linos of

corresponding to the helix pitch, the intensity dis-
tribution along the nth layer lino being proporti
1o the squaro of Je, the ath order Besel function.
A straight line may be drawn approximately through
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Biofisico estadounidense

Premio Nobel de Fisiologia y
Medicina (1962)

Reconocido por: Descubrir la estructura
del ADN

Area: Biologia molecular, Genética

Obras: La doble hélice

Padres: Jean Mitchell y James D.
Watson

Conyuges: Elizabeth Watson (m. 1968)
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Biofisico britdnico

-Hemos descubierto el secreto de la vida-

Premio Nobel de Fisiologia y Medicina
en 1962.

Aportacion: Descubrimiento de la
estructura molecular del ADN

Area: Biologia molecular, Fisica
Padres: Harry Crick y Annie Elizabeth
Wilkins

Conyuges: Ruth Dorren Dodd, Odile
Speed

Hijos: Michael Francis Compton,
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Rosalind Franklin
(25/07/1920 - 16/04/1958)

Biofisica britdnica
Una de las figuras clave en el

estudio de la estructura del ADN

Aportaciones: Estructura de los virus,
Estructura del ADN...

Areas: Cristalografia de rayos X,
fisicoquimica

Padres: Muriel Frances Waley, Ellis
Arthur Franklin

Nombre: Rosalind Elsie Franklin



El libro "The Double Helix", que ofrece una vision personal de James Watson de los
eventos que lo llevaron al descubrimiento

The
Double
Helix

Libros que analizan el contexto historico, impacto e implicaciones, como "The Eighth
Day of Creation".

The Eighth Day of Creation

MAKERS OF THE REVOLUTION IN BIOLOGY
1 Y ITIC

S

HORACE FREELAND JUDSON

Fuentes terciarias:

Enciclopedias generales que resumen el descubrimiento, y menciona su importancia en
ciertas areas.
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