12.1 Is it DNA or Protein?

Proteins were believed to be the hereditary molecules because they offer greater opportunities for information coding than nucleic acids. They contain 20 types of amino acids, whereas nucleic acids only have 4 different nitrogenous bases. However, various experiments show that DNA, not protein, is the genetic material:

· Frederick Griffith’s experiment: studied the conversion of a nonvirulent (noninfective) R form of the bacterium Streptococcus pneumonia to a virulent S form. The S form has a capsule surrounding it. The R form has no capsule. 
· Mice injected with live S cells die. They have live S cells in their blood; which shows that S cells are virulent (highly infective or pathogenic) 
· Mice injected with live R cells live because no live R cells are found in their blood; showing that 
Conclusion: The capsule is responsible for virulence of the S strain. 
· Mice injected with heat-killed S cells live and no live S cells in blood. Live. Live S cells are necessary for the virulence of the host. 
· Mice injected with heat-killed S cells and live R cells die. Live S cells in their blood; showing that R cells can be converted to virulent S cells with some factor from dead S cells 
Conclusion: Some molecules (transforming principle) from the heat-killed S cells could change living nonvirulent R cells genetically to the virulent S form. He called the process of genetic change transformation 
· Avery and coworkers Macleod and McCarty: they designed an experiment to identify the chemical nature of the transforming principle that can change the avirulent R form to infective S form.  They reproduced Griffith’s result’s using bacteria instead of mice. Similarly, they used heat to kill virulent S bacteria and then treated the macromolecules (protein, DNA and RNA) extracted from the cell with enzymes. When proteins or RNA were destroyed, there was no effect. The S bacteria still transformed the R bacteria into virulent S bacteria. When they destroyed DNA, however, no transformation occurred. 
· Hershey and Chase’s experiment: they studied the infection of E.coli to show whether DNA or protein is the genetic material. They used phage T2 since it consists only of DNA and proteins, and the bacteria E.coli. Bacteriophages/phages are viruses that infect bacteria. Viruses contain either DNA or RNA surrounded by a protein coat except viruses require a host cell to reproduce.
· They infected E.coli with phage T2. The phages were either labeled as protein with radioactive sulfur or as DNA with radioactive phosphorous  
· Separate cultures of E.coli were infected with the radioactively labeled phages. 
· [bookmark: _GoBack]After a short period of time to allow the genetic material to enter the bacterial cell, the bacteria were mixed in a blender so to shear off the parts that did not enter the bacteria. When they infected the bacteria that contained labeled protein coats, they found no radioactivity in the bacterial cells but could easily measure it in the material removed by the blender. They also found no radioactivity in the progeny phages. However, if the infecting phages contained radioactive DNA, they found radioactivity inside the bacteria and none in the phage coats removed by the blender. Radioactivity was seen in the progeny phages. Thus, the genetic material of the phage was DNA not protein.  

Transformation is the conversion of a cell’s hereditary type by the uptake of DNA released by the breakdown of another cell.  

12.2 DNA Structure 

DNA conatins 
Watson and Crick worked out DNA structure 
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