
Watson and Crick
and the Structure of DNA



Gregor Mendel

Began the science of 
genetics in the 1860’s

Mendel’s observations were 
due to what he called 
“heritable factors”

Early Genetics



Mendel Had NO Knowledge 
of Biochemistry

• Each of you know more about the atom 
and chemistry than did Mendel in the 
1860’s

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



What are 
chromosomes 

Made of?

DNA and Proteins

By the early 1900’s 
scientists had 

established that genes 
were carried on 

chromosomes



The Great Debate

DNAProtein

Which is the genetic material?

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

• There are 20 amino acids 
found in proteins

• More mass + more 
variety was thought to 
equal a better ability to 
pass on traits

• Makes up only 1-3% of a 
dry cell’s mass

• There are only 4 Nitrogen 
bases found in DNA

• DNA did not appear to 
have the potential to 
explain the wide variety 
of traits seen in higher 
plants and animals



An Interesting Discovery

Frederick Griffith

“Bacterial 
Transformation”

1928

Something was being 
transfered between the 

bacteria...but what?

This experiment was repeated in 1944 (Avery, MacLeod, McCarty) with “extracted 
DNA” from the smooth strain...the results were identical



Chargaff and His Rules

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

• Also showed that the 
relative amounts of A, 
C, T, and G differ in 
different species 



The Debate Settled
The Hershey-Chase “Blender” Experiment - 1952



The Double Helix

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

the 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



Their Model 
Worked!

It quickly became obvious that 
the Watson-Crick model, 

combined with Chargaff’s base-
pairing rules explained the ability 

of DNA to replicate itself


