DNA Isolation

Objectives

By the end of the lesson, students will:

1. know what DNA is.

2. know where DNA is located in a cell.

3. have a basic understanding of osmotic pressure.

4. know about the composition of a cellular membrane (lipid bilayer.)

Materials

1. blender

2. colander

3. measuring cups and spoons

4. test tubes, or similar apparatus

5. split peas

6. table salt

7. dish detergent

8. meat tenderizer

9. cold 90% isopropyl alcohol or ethanol

10. cold tap water

Procedure

 1. dissolve 1/8 teaspoon table salt in 1 cup cold water

· Salts dissolve in solution to form ions. These ions will form ionic bonds with the DNA backbone in a later step.

· Any solution containing cells needs a certain amount of ions dissolved in it to maintain osmotic pressure (concentration outside cells needs to match concentration inside cells.) This is not necessarily the purpose of the salts in this experiment, but it is a good opportunity to discuss osmosis, hypertonic solutions, and hypotonic solutions.


 2. add salt solution and 1/2 cup split peas in to blender


 3. blend on high for about 30 seconds to homogenize peas, write down any observations about the solution

· This will break the tissues apart in the peas, releasing a large number of cells in to solution.


 4. pour mixture through colander in to another container


 5. add 2 tablespoons dish detergent, gently stir, and leave for 5-10 min

· This will help to deteriorate the cell walls, but more importantly, the nuclear membranes, of the cells in solution. Cell contents will now be released in to solution, including DNA, organelles, and a large number of proteins.


 6. divide solution in to portions by filling test tubes ~ 1/3 full


 7. add a pinch of meat tenderizer to each tube

· Meat tenderizer contains either bromelain or papain. Both are proteases, a type of enzyme that breaks up proteins.

· The meat tenderizer will denature a number of proteins that will interfere with the isolation. Importantly, it will inhibit some of the nucleases (enzymes that chew up nucleic acids such as DNA) in solution, and break up the histones (proteins involved in packaging DNA) which will allow the DNA to unfold.


 8. gently vortex tubes by holding the top and flicking the bottom


 9. slowly pour cold alcohol in to tubes, making a layer on top of the pea solution of equal volume, record any observations about your test tube's contents

· DNA is structured with a largely negatively-charged region pointing out (the phosphodiester backbone.) These negative charges form ionic bonds with the cations (Na+ from your table salt.) The alcohol will draw these cations (osmosis again!) and the DNA along with them. Once in the alcohol, the DNA will no longer stay in solution. It forms a white, stringy precipitate.
Observations

What color is the pea solution in step 3?

Sketch your test tube in step 9.
Post-lab questions

1. Why did we add salt to our pea solution?



2. What is an enzyme? What kind of enzymes did we use? What did these enzymes do?




3. What structure held the cell contents inside of our cells? (Remember, they were plant cells.)



4. What structure held the DNA inside of the nucleus of our cells?



5. Describe the structure of the nuclear membrane.
