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The octopus is a stupid creature, for it will approach a man's hand if
it be lowered in the water; but it is neat and thrifty in its habits: that
is, it lays up stores in its nest, and, after eating up all that is eatable, it
ejects the shells and sheaths of crabs and shell-fish, and the skeletons
of little fishes. It seeks its prey by so changing its colour as to render it
like the colour of the stones adjacent to it; it does so also when
alarmed. ... The octopus as a rule does not live the year out. It has a
natural tendency to run off into liquid; for, if beaten and squeezed, it
keeps losing substance and at last disappears. ... As a proof that they
do not live into a second year there is the fact that, after the birth of
the little octopuses in the late summer or beginning of autumn, it is
seldom that a large-sized octopus is visible, whereas a little before this
time of year the creature is at its largest. ... The octopus is the only
mollusc that ventures on to dry land; it walks by preference on rough
ground; it is firm all over when you squeeze it, excepting in the neck.

(Aristotle, History of Animals)



Andreas Vesalius (1514 — 1564), De humani corporis fabrica, 1543 (On the fabric of the human body)

medicorum Patauina profefloris,de
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[Mept Yuxiic

£0TLV 1] Pruxn TOV EPNUEVWV TOUTWV APXT) Kol TOUTOLS WPLOTOL,
BPEMTIK®D, ALOONTIK®, SLAVONTIK®D, KLVI|OEL

a soul is a principle of the aforesaid powers and is defined by them,
namely by nutrition, perception, thought, movement

510 Kal oV ST INTELV £l €v 1) PruxM KAl TO COUA, DOTIEP OVSE TOV K1|POV
Kal TO oxfjpa, 008" OAWGS TNV EKACTOV VANV Kol TO OV 1] VAT

one should not ask if the soul and the body are one, any more than one
should ask such a question of a piece of wax and its shape or in general of
the matter of anything and that of which it is the matter



I,
|l l
[ '




T Vo MAERATT TE
DE LA EORMATION DV FOETVS
DV MESME AVTHEVR-
 Auec le;Remarquade LOVIS DE LA FORGE,
‘ Dolteur en Medecine , demenrant 4 la Fleche -
Surle Traiteé de [ Homme de RENE' ‘DESCARTE S;
€9 fur les Fzgures par lwy inuentées.

Chez CHARLES ANG O T, Libraire Turé, rué
S.Iacques, au Lion d Or.

e M o DE LalV. "
AVEC PRIVILEGE DV ROY.




T XXX U2 G0 S




MICROGRAPHIA:

OR SOME

Phyfiological -~ Defcriptions
MINUTE BODIES

MADE BY
MAGNIFYING GLASSLES
WITH
Ossegavariows and Inaquir s s thereapon.

————— e -

By R. HOO KE, Fellow ofthe Revsr SocIieTY

Nagpelfis acieln guamtune coutendere Linctis, .
Nen g gouer idetreoconenemas Lippws amnegi. Horas, Ep. lib. 1.

LONDON Prined by Jo. Merym, and Ja. Allfy, Priniers tothe

8 o ¢1E T v, and are to be fold at their Shopat the Zedin
Roxar =0 Pl Church yard. M DCIX Y.



Avamtuén

(a6 To oTAdLo 2
KUTTAPWYV £wG TO
otadlo Twv 7
KUTTAPwWV) 0TO
Ascaris
(Theodor and
Marcella Boverti)



»

»
d
-

L -\n
M

S N




[Tdvw: Hans Driesch (1867-1941)

Aplotepa: To melpapa tov Driesch
e To uBpvo axvov (1891)
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How Darwin really came upon his

theory of evolution









1871 H Kataywyn tov AvBpwtov
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Voir & la page 2,)

[Idvw, 'A Venerable Orang-outang),
yveAoloypaio Tov Aapfivov mov
ONUOCLEVTNKE OTO CATIPLKO
meploSiko The Hornet to 1871.
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equipment. and to . G. E. R. Deacon and the

captain and officers of R.R.8. Discovery II for their

part in making the observations,

iyoung, I B., Gerrard, 11, and Jevons, W., Phil. May,, 40, 149
(1924).

s Tonguet-Uigelns, M. 8., Mon. Nat, Roy, Astro. Sor,, Geoplys. Supjr,,
5, 285 (1019).

s yon Arx, W S, Woods Hole Pajpiers in Phys. Ocearog. Meteor., 11
(3) (1950).

spkman, V. W., Arkiv. Aal. Astron, Fusik. (Stockkolm), 2{11) {1005}

MOLECULAR STRUCTURE OF
NUCLEIC ACIDS

A Structure for Deoxyribose Nucleic Acid

wish to suggesl @ structure for the salt

of deoxyribose nucleic acid (D.N.A.). This

gtructure has novel features which are of considerable
biological interest.

A structure for nucleic acid has already been
proposed by Pauling and Corey'. Thoy kindly made
their manuscript available to ws in advance of
publication, Their model consists of three inter-
twined chains, with the phosphates near the fibre
axis, and the bases on tho outside. In our opinion,
this structure is unsatisfactory for two veasons :
(1) We believe that the material which gives the
X-ray diagrams is the salt, not the free acid. Without
the acidic hydrogen atoms it is not clear what forces
would hold the structure together, especially as the
negatively charged phosphates near the axis will
repel each other. (2) Some of the van der Waals
distances appear to he too small.

Another three-chain structure has also been sug-
gested by Fraser (in the press). Tn his model the
phosphates are on the outside and the bases on the
inside, linked together by hydrogen bonds.  This
structure as described is rather ill-defined, and for
this reason we shall not comment
on it.

We wish to put forward a
radically different strueture for
the salt of deoxyriboze nucleie
acid. This strueture has two
helical chains each coiled round
the same axis (sco diagram). We
have made the usual chemical
assumiptions, namely, that each
chain consists of phosphate di-
ester groups joining B-p-deoxy-
ribofuranose residues with 3,5
linkages. The two chains (but
not their bases) are related by a
dyadd perpendicular to the fibre
axis. Both chains follow right-
handed helices, bui owing to
the dyad the sequences of the
atoms in the two chains run
in opposite direstions.  FKach
chain  loosely resembles  Fur-
herg's* model No. 1; that is,
he bases are on the inside of
T Aot el the helix and the phosphates on
diageammatle. 1oy the outside. The configuration
{i&‘,’(’m symbolize the  of tho sngar and the atoms
h“’“-“l-‘h?tﬂ:{m:ﬁﬁ‘:ﬁ;‘i near it is close to Furberg's
la)?xmnl Tods the pairs of  ‘standard configuration’, the
'w’:‘.’,{‘g;““n}J'qu}rﬁ sugar being roughly perpendi-
line marks the fibre axis ~ eular to the attached base. There

NATURE 737

is & residue o each chain every 34 A. in the z-direc-
tion. We have assumed an angle of 386° between
adjacent residues in the same chain, so that the
strueture repeats after 10 residues on cach chain, that
is, aftor 3¢ A. The distance of a phosphorus atom
from the fibre axis is 10 A. As the phosphates are on
the outside, cations have easy access to them.

The structure is an open one, and its water content
is rather high. At lower wator contents we would
expeet the bases to till so that the strueture could
beeome more compact.

The novel feature of the strueture is the manner
in whieh the two chains are held together by the
purine and pyrimidine bases. The planes of the bases
are perpendieular to the fibre axis. They are joined
together in pairs, a single base from one chain being
hydrogen-bonded to a single base from the other
chain, so that the two lie side by side with identical
z-co-ordinates. One of the pair must be a purine and
the other a pyrimidine for bonding to occur. The
hydrogen bonds are made as follows : purine position
1 to pyrimidine position 1; purine position 6 to
pyrimidine position 6,

Tf it is assumed that the bases only occur in the
structure in the most plausible tautomeric forms
(that is, with the keto rather than the enol con-
figurations) it is found that only specific pairs of
bases can bond together. These pairs arve : adenine
(purine) with thymine (pyrimidine), and guanine
(purine) with cytosine (pyrimidine).

In other words, if an adenine forms one member of
a pair, on either chain, then on these assumptions
the other member must bo thymine ; similarly for
guanine and cylosine. The sequence of bases on a
single chain does not appear to be restricted in any
way. However, if only specific pairs of bases can be
formed, it follows that if the sequence of bhases on
one chain is given, then the sequence on the other
chai is automatically determined.

It has been found experimentally®?* that the ratio
of the amounts of adenine to thymine, and the ratio
of guanine to eytosine, are always vory close to unity
for deoxyribose nueleic acid.

It is probably impossible to build this structure
with & ribose sugar in place of the deoxyribose, as
the extra oxygen atom would make too close o van
der Waals contact.

The previously published X-ray data®* on deoxy-
ribose nuecleic acid arve insufficient for a rigorous test
of our structure. BSo far as we can tell, it is roughly
compatiblo with the experimental data, but it must
be regarded as unproved until it has been checked
against more exact results. Some of these are given
in the following communications. We were not aware
of the details of the results presented there when we
devised our strueture, which rests mainly though not
entirely on published experimental data and stereo-
chemical arguments.

It has not escaped our notice that the specific
pairing we have postulated immediately suggests a
possible copying mechanism for the genetic material,

Full details of the structure, including the con-
ditions assumed in building it, together with a set
of co-ordinates for the atoms, will be published
elsewhere.

We are much indebted to Dr. Jerry Donohue for
constant adviee and eriticism, especially on inter-
atomic distances. We have also been stimulated by
a knowledge of the general nature of the unpublished
oxperimental results and ideas of Dr. M. H., F.
Wilking, Dr. R. E. Franklin and their eo-workers at

Nobel Prize in
Physiology or Medicine
(1962) -Crick, Watson
& Wilkins

"for their discoveries
concerning the
molecular structure of
nucleic acids and its
significance for
information transfer in
living material”
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-To Oxford English Dictionary mepiéyxet ™ A€
‘anatiferous’:

“producing ducks or geese, that is producing barnacles,
formerly supposed to grow on trees and dropping off into

the water below, to turn into tree-geese”
(Hacking 1983 : 70)

-0 Scaliger (160¢ alwvag) avagepel “as a thing he himself
has seen” the stories “falsely told of the Phoenix but

veraciously of the Bernacle [sic] Goose”
(Raven 1953 : 204)






‘I have often seen with my own eyes more than a
thousand minute embryos of birds of this species on
the seashore, hanging from one piece of timber, covered
with shells, and, already formed’.

| Topographia Hibernica 1188, Giraldus Cambrensis
(Welsh monk)]






O Francis Bacon (1561 - 1626) mioteve OTL:
“not only that one species might pass into another, but
that it was a matter of chance what the

transmutation would be”
(Poulton 1908: 54).

-To kAlpa pmopel va aAdagel to €l60¢ ToL LUTOV
HOVLUQ:
O John Ray oyvpiletair to 1687 otL “Wheat. ..

degenerates into tares, rape into radish ... maize into
wheat” (quoted in Crombie 1994 v.2: 1270).



“Peter Crescentius, the great 14th century
agriculturist, devoted 3 chapters to sudden species
changes ... and for the next 200 years the sudden
mutation of species was recorded in practically every

work on natural history”
(Zirkle 1951: 48)



Erasmus Darwin Lamarck

Nurs'd by warm sun-beams in primeval caves /
Organic Life began beneath the waves. /

Hence without parent by spontaneous birth /
Rise the first specks of animated earth;






