Extraction of Bacterial DNA
The preparation of DNA from any cell type involves the same general steps:
(1) breaking open the cell – and nuclear membrane if applicable

(2) removing proteins and other cell debris from the nucleic acid, and 

(3) doing a final purification.

Each step can be accomplished in several different ways, and the method chosen generally depends on  the purity needed in the final DNA sample.

If the cell is enclosed by a membrane only (as E.coli or a human cell is), the cell contents can be released by dissolving the membrane with detergent.  Cell membranes are made of proteins and fats – fats are destroyed by detergents.  The process of breaking open a cell is called cell lysis.  As the cell membranes dissolve, the cell contents flow out, forming a soup of nucleic acid, dissolved membranes, cell proteins and other cell contents that is referred to as the cell lysate.  Additional treatment is required for cells with walls, such as plant cells and many bacterial cells.
       How Detergent Disrupts The Cell Membrane
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Detergent treatment provides an additional benefit in DNA preparation, the denaturation of proteins.  When a protein is denatured, the amino acid chain unfolds, and its three-dimensional structure is altered or lost.  Denaturation blocks enzyme activity, which is important because all cells contain DNA digesting enzymes called DNases (deoxyribonucleases).  If the DNases in a cell are not denatured after cell lysis, they will digest the cellular DNA into small pieces.  Heat also denatures small proteins.  
After cell lysis the next step in a DNA preparation usually involves removing proteins from the nucleic acid.  Treatment with protein-digesting enzymes (proteinases) and/or extractions with the organic solvent phenol are two common methods of protein removal.  Proteins are soluble in phenol but DNA is not.  Extracting an aqueous DNA-protein mixture (such as a cell lysate) with phenol separates the protein into the protein into the phenol and leaves the DNA in water.  Following removal of the protein, DNA is usually subjected to additional purification.  Final purification methods include precipitation, dialysis, and high-speed centrifugation.  The level of purification required depends on what the DNA will be used for.
In the activity described below E. coli will be lysed with detergent and a small amount of alcohol will be layered on top of the lysate.  DNA is insoluble in the alcohol and will be precipitated at the interface.  This DNA is very impure, the mass will contain cellular proteins and debris, but DNA will be visible as stringy fibers.
Procedure
1.  Obtain 2 ml of E. coli cells and 2 ml of broth in culture tubes.  Label the tubes.  Shake the E. 
     coli tube gently to resuspend the cells.
2.  Add 1 ml of sodium dodecyl sulfate (SDS) to each tube.  Shake each tube, with the cap on,  

     to ensure mixing.

3.  Place both tubes in a water bath at 60-70o C (record the exact temperature) for 15 minutes.

     This temperature is required to destroy the enzymes that degrade DNA.

4.  Cool the tubes on ice.

5.  To precipitate the DNA out of the aqueous solution, carefully layer 3ml of isopropyl alcohol on 
      top of the suspension in each tube.  The alcohol should float on top and not mix with the cell
      lysate.  Water-soluble DNA is insoluble in alcohol and precipitates when it comes into 
      contact with it.

6.   A weblike mass of DNA will float at the junction of the two layers (the interface).  Push a   

      glass hook through the alcohol and into the lysate and turn it.  The hook carries a little
      alcohol into the lysate and makes the DNA precipitate onto the rod of the hook.  Keep 
      moving the hook in and out through the alcohol and more DNA will precipitate.  Do not totally 
      mix the two layers.  
Data and Analysis
1.  Observe and draw both tubes, indicate the substances in each tube.

Discussion

1.  What are the general steps for the preparation of DNA from most cells?

2.  How can the contents of a membrane bound cell be released?

3.  What is the process of breaking open the cell called? 

4.  what happens to the proteins of a lysed cell?

5.  What the DNA-digesting enzymes called?

6.  Why does alcohol cause the DNA to precipitate?
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