Experiments to Leading to DNA Discoveries
Edited Notes by Leigh Eisenman and Kevan Higgins
Griffith (1928) 

Identified transforming principle. He worked with two types of the bacteria that cause pneumonia: smooth (virulent – causes disease) and rough (avirulent – doesn’t cause disease)

· injected mice with smooth bacteria -> they died 

· injected mice with rough bacteria -> they lived 

· heated smooth bacteria to kill them then injected into mice -> mice lived 

· heated smooth and then mixed with rough and injected -> mice died 

Griffith observed that something was transferred from the heat-killed smooth cells to the rough cell to change the rough cell into a killer. He called this unknown material that was transferred a transforming principle, meaning some molecule that carries information from one cell to another.  In this case, this molecule carried information on how to cause illness and “transformed” an avirulent cell into a virulent cell.  At the time, no one knew what this powerful molecule was, but suspected it was either DNA or protein.  
[image: image4.png]© Mix radioactively @ Agitate in ablender to @ Centrifuge the © Measure the

labeled phages with separate phages mixture so bacteria radioactivity in the
bacteria. The phages outside the bacteria form a pellet at the pellet and the liquid.
infect the bacterial cells. from the cells and bottom of the test
their contents. tube.
Radioa N
Phnge{ protein O
Bacterium
Batch 1: DNA
Phages grown
with radioactive
sulfur (°s)
B —
Pellet
Qg Qp
Batch 2: — S b
Phages grown Radioactive
with nﬂiaacﬁ;lzc DNA
phosphorus (32P) >

Radioactivity
Pellet in pellet

(b) The experiment showed that T2 proteins remain outside the host cell during infection, while T2 DNA enters the cell.
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Avery, MacLeod, McCarthy (1944) 

They were able to identify DNA as Griffiths transforming principle through the following experiment.

· took extract from heated smooth bacteria and treated it with DNAase (an enzyme that digests DNA) - then mixed digested extract with rough bacteria and injected into mice -> the mice lived suggesting that the transforming molecule wasn’t passed to the living cells successfully.  

· in other side of experiment, treated extract with protease (an enzyme that digests proteins) -then mixed with rough bacteria and injected into mice -> mice died suggesting that the transforming molecule was still intact.  
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This showed that DNA, not protein, has ability to transform cells.

Hershey and Chase (1950) 

Proved DNA was hereditary material of cell. They worked with a bacterial virus (phage) comprised of protein coat and a DNA core. They wanted to find out which part of the phage (DNA or protein), produced new phages.






Protein coat (proteins contain Sulfur (S)) 





    DNA core (DNA contains Phosphorous (P))


· grew phages in presence of P32 to make the DNA Core radioactive (since proteins don't have P, the protein coat would not be radioactive) 
· grew a difference set of phages in the presence of S35 (protein coat would be radioactive, but not DNA core since there is no S in DNA)
 

· allowed each set of phages to infect cells two separate sets of cells, waited for phages to reproduce, then disrupted cells in a blender to produce a mixture in which the bacteria remained intact but the protein shells of the phage would be sheared off the bacteria and would be free in the solution (see diagram below)


· mixture was then placed in centrifuge to separate the bacterial cells from the phage protein coats.  


· in the first experiment (proteins labeled), the bacterial pellet did not contain proteins labeled with S35, thus the proteins were not injected into the bacteria and could not be passed on to the "offspring" phages 

· In the second experiment (DNA labeled), the pellet containing whole bacteria was radioactive, which meant that the DNA was injected into the cell by the phage. 
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Watson and Crick (1953)

Watson and Crick discovered the "double helix" nature of DNA, a discovery which, along with Hershey and Chase, marked the beginning of molecular biology.  Technically the majority of the work providing information about the dimensions of the molecule was completed by a graduate student named Rosalind Franklin who worked at a different university.  The final interpretations of the work that were accepted were done by Watson and Crick and therefore they are credited with the discovery.  

Directions: Use the information attached AND your textbook to answer the following questions in complete sentences in ink on a separate paper.
1. What were the two major classes of compounds suspected of passing on genetic information before these scientists did their work? 

2. Define the term Transforming principle: 

3. Explain why the mixture of the heat killed S strain (virulent) and the live R (avirulent) strain resulted in dead mice.  

4. How did Avery/McLeod change the Griffith experiment to specifically identify the transforming principle? 
5. List all the elements that make up DNA.

6. List all the elements that make up Protein.
7. Get two different colored pencils/pens.  Use them to represent the radioactive parts and the non-radioactive parts of a phage after being labeled with each S35 and P32.  Be sure to create a key so I know which color is which.  
8.  Who are the three scientists responsible for the DNA Double Helix discovery?
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