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(Reprinted from Natare, Vol. 171, p. 737, April 25, 1953)

MOLECULAR STRUCTURE OF
NUCLEIC ACIDS

A Structure for Deoxyribose Nucleic Acid

1 wish to suggest a structure for the salt

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

~ A structure for nucloic acid has already been z
- d by Pauling and Corey’. They kindly made
o their manuseript available to us in 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 structure is unsatisfactory for two reasons :
(1) We believe that the material which gives the
X-ray diagrams is the salt, not the free acid. Without s
the acidic hydrogen atoms it is not clear what forces
would hold the structure together, especially as the
negm.waly 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-
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 deseribed is rather ill-defined, and for
this reason we shall not comment on it.
© We wish to put forward a radically different
structure for the salt of deoxyribose nucleic acid,
This structure has two helical chains each coiled
round the same axis (see diagram). We have made
the usual chemical assumptions. namely, that each
chain consists of phosphate di-ester groups jommg
f-n-deoxyribofuranose residues with 37,5 Ii
The two chains (but not their bases) are related by a
dyad perpendicular to the fibre axis. Both chains
follow right-handed helices, but owing to the dyad
the sequences of the atoms in the two chains run in
ﬁomte directions. Bach chain loosely resembles

berg's® model No. 1; that is, the bases are on \
the inside of the helix and the phosphates on the
outside. The cmﬂgummn of the sugar and the
atoms near ;lt is close to Furberg's ‘standard con-
figuration’, the sugar being ro: rpendicular to
the attached base. Them is n“ﬁ}@,lulze on each chain
£ every 3-4 A. in the z-direction. We have assumed an
B angle of 36° between adjacent residues in the same

.
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Caption: The sequencing room in the Western Pavilion at the Sanger Centre
© The Wellcome Trust Medical Photographic Library

Image for use with the Wellcome Trust genome announcement only, no archiving, no sales, no
web use. For further clearance contact j.whiting@wellcome.ac.uk or Tel. +44 (0)20 7611 8347






1.5% ~3%

Nuclear genome
(24 linear double-stranded DNA
molecules - 3200 Mb; ~30 000

genes)

Mitochondrial genome
(1 circular double-stranded
DNA 16.6 kb; 37 genes)

I Highly conserved (coding)
[ Highly conserved (other)

[_] Transposon-based repeats
[] Heterochromatin
[] Other non-conserved

Figure 9-1 Human Molecular Genetics, 3/e. (© Garland Science 2004)
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Figure 11 Screen shot from the Genome Browser of Project Ensembl. See
hitp:/fwww ensembl.org.




- DNS szekvenalas és -

a DNS adatbazisok novekedése T—

Szekvendlas koltsége bazisparonként, USD  Bazis par*

10,000 10
1,000 10%°
100 10°
10 108

1 107

0.1 10°
0.01 10°
0.001 10
0.0001 10°

0.00001 —~trontot b bue il 102
1971 80 90 2000 08

* Novekedés a Genbank
Forras: Raymond Kurzweil DNS szekvencia adatbankban
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.Személyre szabott orvoslés!-

Fejlett genetikai
diagnosztika

Fejlett szamitégépes
adatelemzés

Szoros
egyuttmikodés orvos
és paciens kozott
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- Egyszeru Nukleotid -
Polimorfizmus (SNP)?

3,213,401
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Tobb gén altal
orokitett hajlam

Egy gén dltal

oroklott betegség

Pl. szintévesztés

Pl. szivbetegség

Vele
cukorbetegség

Vele
vérzékenység
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- Mennyibe fog ez kerulni? .

| L 1

Human Genom Projekt

Néhany éven belul

www.meetthescientist.hu

3 milliard bazispar
15 év alatt
3 millard dollar?

3 milliard bazispar
néhany hét alatt
100 dollar?



- Adat, adat, adat .

L

Ha szimplan betiik

61m magas konyvoszlop

vagy

200 telefonkonyv
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Adat, adat, adat

Ha kepfeldolgozassal

30 TeraByte
30.000 GigaByte

30.000.000 MegaByte
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- Adat, adat, adat .

Ha csak a lényeget

20 MegaByte
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Genomikai NTP

¥ Genomikai innovacio

Genomikai fejlesztérel

Gyogyszeripar
Egészségligy
Biotechnolodgia
Kornyezetvédelem
Természetvédelem
Mezogazdasag

Elelmiszeripar
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lymphocyte

neuron

Figure 7-1. Molecular Biology of the Cell, 4th Edition.
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- = next to egg

unfertilized meiotic spindle
egg cell and associated
chromosomes

removed

ELECTRIC
PULSE CAUSES
DONOR CELL
TO FUSE WITH
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EGG CELL reconstructed
zygote

lCELL

DIVISION

embryo placed in
foster mothers
f

"

calf

Figure 7-2 part 3 of 3. Molecular Biology of the Cell, 4th Edition.
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precursor cell
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TRANSCRIPTION BEGINS

Alberts - Molecular Biology

of the Cell 2003
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1981

First isolation of embryonic stem cells in mice:
Gail Martin (University of California)
Martin Evans and M.H. Kaufman (University of Cambridge)

Remove Dissociate
Trophoblast and
Q Plate
Blastocyst Inner Cell Mass Embryonic Stem Cells
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1981 1998
_—

James Thomson and John Gearhart isolates cells from the inner
cell mass of the early embryo, developing the first human
embryonic stem cell lines. ~

Celebrating
10 Years of hESC Lines
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C.H. Waddington (edited)
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Hepatocyte
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embryonic stem cell

Differentiated cell
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