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DNA

The Genetic Material

Replication
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Scientific History 

ÁThe march to understanding that DNA is 

the genetic material

É T.H. Morgan (1908)

É Frederick Griffith (1928)

ÉAvery, McCarty & MacLeod (1944)

ÉHershey & Chase  (1952)

ÉWatson & Crick  (1953)

ÉMeselson & Stahl  (1958)
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Genes are on chromosomes 

ÁT.H. Morgan  

Éworking with Drosophila
(fruit flies)

É genes are on 
chromosomes

É but is it the protein or the 
DNA of the chromosomes 
that are the genes?
Áthrough 1940 proteins 

were thought to be 
genetic materialé Why?

1908 | 1933

What ôs so impressive
about proteins?!
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The ñTransforming Factorò 
1928

ÁFrederick Griffith  

É Streptococcus pneumonia 
bacteria
Áwas working to find cure for 

pneumonia

É harmless live bacteria mixed 
with heat-killed infectious 
bacteria causes disease in 
mice

É substance passed from dead 
bacteria to live bacteria = 
ñTransforming Factorò
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The ñTransforming Factorò

Transformation?

something in heat-killed bacteria could still transmit 

disease-causing properties

live pathogenic
strain of bacteria

live non-pathogenic
strain of bacteria

mice die mice live

heat-killed 
pathogenic bacteria

mix heat-killed 
pathogenic & 
non-pathogenic
bacteria

mice live mice die

A. B. C. D.
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DNA is the ñTransforming Factorò

ÁAvery, McCarty & MacLeod

É purified both DNA & proteins from 

Streptococcus pneumonia bacteria

Áwhich will transform non-pathogenic bacteria?

É injected protein into bacteria

Áno effect

É injected DNA into bacteria

Átransformed harmless bacteria 

into virulent bacteria

1944

What ôs the
conclusion?
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Avery, McCarty & MacLeod

Oswald Avery

Maclyn McCarty

Colin MacLeod
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Confirmation of DNA

ÁHershey & Chase

Éclassic ñblenderò experiment

Éworked with bacteriophage

Áviruses that infect bacteria

É grew phage viruses in 2 media, 

radioactively labeled with either 

Á
35S in their proteins

Á
32P in their DNA

É infected bacteria with 

labeled phages

1952 | 1969

Why use
Sulfur

vs.
Phosphorus?
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Hershey & Chase

Alfred HersheyMartha Chase
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Protein coat labeled
with 35S

DNA labeled with 32P

bacteriophages infect
bacterial cells

T2 bacteriophages
are labeled with

radioactive isotopes
S vs. P

bacterial cells are agitated
to remove viral protein coats

35S radioactivity
found in the medium

32P radioactivity found
in the bacterial cells

Which 
radioactive 
marker is found 
inside the cell?

Which molecule 
carries viral 
genetic info?

Hershey 

& Chase


