WATSON AND CRICK

AND THE STRUCTURE OF DNA



EARLY GENETICS

GREGOR MENDEL

BEGAN THE SCIENCE OF
GENETICS IN THE 1860°S

MENDEL’S OBSERVATIONS WERE
DUE TO WHAT HE CALLED
“HERITABLE FACTORS”




MENDEL HAD NO KNOWLEDGE
OF BIOCHEMISTRY

e Each of youknow more about the atom
and chemistry ‘than did Mendel in the
1860’s

e As science advanced...a’ search.for the
molecular basis of heredity began



WHAT ARE
CHROMOSOMES
MADE OF?

DNA AND PROTEINS

BY THE EARLY 1900’Ss
SCIENTISTS HAD
ESTABLISHED THAT GENES
WERE CARRIED ON
CHROMOSOMES




THE GREAT DEBATE

Which is the genetic material?

Protein

Protein makes up more
than 30% of the dry mass
of a cell

There are 20 amino acids
found in proteins

Blore. mass' -+ .more
variety was thought to
equal a better ability to
pass on traits

DNA

e Makes up only 1-3% of a

dry cell’s mass

e There are only 4 Nitrogen

bases found in DNA

e DNA did not appear to

have the potential to
explain the wide variety
of traits seen in higher
plants and animals



AN INTERESTING DISCOVERY
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This experiment was repeated in 1944 (Avery, MacLeod, McCarty) with “extracted

DNA” from the smooth strain...the results were identical



CHARGAFF AND HIs RULES

e Showed that in DNA
the amount of
Thymine=Adenine, and
Guanine=Cytosine

/H
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THE DEBATE SETTLED
The Hershey-Chase “Blender” Experiment - 1952

T2 Phage
/w Radioactive DNA

“Virus infects bacteria' Supernatant Solution containing protein is not radioactive

Protein coat in solution Pellet Cells with DNA are radioactive
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THE DOUBLE HELIX

Now that DNA was
Schv to  be the
genetic material...

ihe race was on to
determine its structure
and how it worked




THE MOMENT OF TRUTH

James Watson and
Francis Crick

published their

landmark paper in the
British journal Nature

in 1953

Combining data and findings of
other scientists with a knowledge

of chemical modeling...they
successfully predicted the exact

3-dimensional structure of DNA
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MOLECULAR STRUCTURE OF
NUCLEIC ACIDS

A Structure for Deoxyribose Nucleic Acid

E 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 nucleic acid has already been
proposed by Pauling and Corey'. They kindly made
their manuscript 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. Tn our opinion,
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