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Une courte histoire Une courte histoire 
du tempsdu temps

•• Depuis 200 ans :Depuis 200 ans :
Les étapes principales qui ont conduit à Les étapes principales qui ont conduit à 
la découverte de la structure de l’ADN, la découverte de la structure de l’ADN, 
vues par un physicienvues par un physicien

•• Depuis 50 ans :Depuis 50 ans :
Le code génétique et le déchiffrement Le code génétique et le déchiffrement 
des gènesdes gènes



1953 : yet another wonder year

* 1st H-Bomb
* Stalin death
* Cuban revolution
* End of Korean war
* The Rosenbergs

* Phase-contrast Microscopy
* Miller-Urey Experiment
* Perutz Isomorph. Replacement
* DNA Structure

50 50 yearsyears agoago
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The Rosetta Stone
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X-Rays

Monoatomic Helix Diffraction Pattern

CochranCochran, Crick, , Crick, VandVand (CCV) (CCV) TheoryTheory
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Rosalind Franklin
TheThe RosettaRosetta StoneStone

« Her photographs are among the most beautiful X-ray photographs of any substance ever taken. » J.D. Bernal

X-ray diffraction by a DNA fiber



Wilkins 1957Wilkins 1957



TheThe revelationrevelation



The instant I saw the picture, my mouth fell open and my pulse began to race
J. Watson, from « The Double Helix »

TheThe revelationrevelation



Watson      1953      CrickWatson      1953      Crick

« A decisive breakthrough in human thought is not necessarily the work of an individual genius
but only of a pack of bright research workers following a good, well-laid trail. » J.D. Bernal
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A-DNA B-DNA Z-DNA
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Nobel 62Nobel 62
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BB--DNADNA DiffractionPatternDiffractionPattern

Four Four featuresfeatures ofof RosalindRosalind
Franklin’s diffraction pattern Franklin’s diffraction pattern 
ofof BB--DNA reveal DNA reveal thethe completecomplete
geometricalgeometrical structure structure ofof thethe
backbonebackbone ofof thethe double double helixhelix..



SchematicSchematic representationrepresentation
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2. Saint Andrew Cross : 2. Saint Andrew Cross : 
HelixHelix radiusradius

αα

R = 1 nm



1/d

3. 3. DiamondDiamond pattern : pattern : 
nucleotidenucleotide repeatrepeat dd

d = 0.34 nm
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4. 4. MissingMissing 4th Layer Line :4th Layer Line :
unequalunequal shift (C2 shift (C2 symmetrysymmetry))



RosalindRosalind Franklin, 1952Franklin, 1952
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OpticalOptical simulation :simulation :

DNA Fiber

X-Rays

Grating

Diffraction Pattern

Scattered X-rays

Diffraction Pattern

Scattered light
Laser


