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19534, J. D. Watson & F. CricklC&DDNAD

SRNEE

=5 )LDIRE,

James Watson and Francis Crick with
a model of the structure of DNA.

N

O\

This figure is purely
diagrammatic. The two
ribbons symbolize the
two phosphate—sugar
chains, and the hori-

S

zontal rods the pairs of

bases holding the chains
together. The vertical
line marks the fibre axis

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

tructure for
ose nucleic
has two

radically differefl
the salt of deox
acid. This structiie
helical chains each ed round
the same axis (see diag ). We
have made the usual\@hemical
assumptions, namely, t\@t each
chain consists of phospRlte di-
ester groups joining B-D-QROXy-
ribofuranose residues with\R’,5’
linkages. The two chains \@ut
not their bases) are related a
dyad perpendicular to the fil§
axis. Both chains follow righ
handed helices, but owing t
the dyad the.sequences of the
atoms in the two chains run
in opposite directions. Each
chain loosely resembles Fur-
berg’s®* model No. 1; that is,
the bases are on the inside of
the helix and the phosphates on
the outside. The configuration
of the sugar and the atoms

“near it is close to Furberg’s

‘standard configuration’, the
sugar being roughly perpendi-
cular to the attached base. There

Tt is probably 1mpossn 0
with a ribose sugar in place of the deoxyribose, as
the extra oxygen atom would make too close a van
der Waals contact.

The previously published X-ray data®® on deoxy-
ribose nucleic acid are insufficient for a rigorous test
of our structure. So far as we can tell, it is roughly
compatible 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 structure, which rests mainly though not
entirely on published experimental data and stereo-

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

UL (ova 5 0O 0 S ure, ll.l: &) OIl-
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 advice and criticism, especially on inter-
atomic 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 and their co-workers at
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Phe Ser Tyr Cys U

U Phe Ser Tyr Cys C
Leu Ser *  Stop Codon |*  Stop Codon JA

Leu Ser *  Stop Codon ITrp G

Leu Pro His Arg U

C Leu Pro His Arg &
Leu Pro Gln Arg A

Leu Pro GIn Arg G

Ile Thr Asn Ser U

A Ile Thr Asn Ser (&
Ile Thr Lys Arg A
JMetStart Codoanhr Lys Arg G

Val Ala Asp Gly U

G |val Ala Asp Gly &
Val Ala Glu Gly A

Val Ala Glu Gly G
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Wilcox, Kelley 5) ,
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3BIHRFIEICENT K
=<73%,

Fig. 3. Spatial patterns of 11H-1-GAL4 expression and the
corresponding defects resulting from GAL4-dependent ced-3 ex-
pression. (a) The GAL4 expression pattern in the third instar ring
gland. The ring gland is located dorsocephally between the two
brain hemispheres of the larva. The ring gland is a compound gland
consisting of three parts: the corpus allatum (ca), the prothoracic
gland (pg) and the corpus cardiacum (cc). Among them, the pg is
made up of large cells with large nuclei containing polytene chromo-
somes and pg cells secrete ecdysone. Note that B-gal staining is
observed only in pg cells. (b) The third instar ring gland induced
by ectopic expression of ced-3. 11H-1 was crossed to UAS-ced-3
12-1 and the progenies were examined. All but three of the pg cells
are missing (compare with Fig. 3a). (c) The third instar larva of w''™®
(below) and the larva with ectopic expression of ced-3(above). The
third larva with ectopic expression of ced-3in pg cells is larger than
that of the w''"®,

AD) \Ic‘:UAS+Cd3(UAS(<_%‘EIﬂH@?I:%Eﬁ_c_ﬁ'ced3 Bl FERWE DNA)%E
FAATEN\ L ZERECS B2 & RIlEAR Tced3DVFEIR U THlAZH ZESHTC
RIRARDIER T Do
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19824, GenBank (EmFIBEHRT—HYN—XR) H
NIHICK > TERIZEN., —RICARSN S,
POOINOTUOLEZFDTSRIRKOT-
DNA%EIEZ(E > THE S B F = HMA
O ENOJEEETRD,
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Disease /\vF YV k VERR) DREEE
FRENMEESND. o
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19834, K. B. Mullis, PCR (Polymerase chain
reaction) DT ZFF. DNABIEDEER
ZREEN TR B DRSE(L T B,

1990%F., T/ A70OY T2k Human Genome
Project HM8E 5,

19904, Ethical, Legal and Social Implication
(ELSI) 700 3 LhwBE D,

19945, EzFHEBRZAERE (F) . FLAVR
SAVR tomato®FDA(Food and Drug
Administration)(C K %380],
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