DNA Extraction – Part 1

Wheat Germ

Materials Needed:

· Raw wheat germ - 1 gram or 1 teaspoon. 
· Liquid detergent - 1 ml 
· Alcohol - 14 ml 
· 50-60° Celsius tap water - 20 ml 
· Capped test tube or beaker
· Graduated cylinder
· Wooden applicator stick.

· Glass stirring rod/hook, paper clip hook, or shish kebob skewer.

· Eyedropper.


Instructions
1. Place 1 gram or 1 teaspoon of raw wheat germ in a 50 ml test tube, beaker or jar.
2. Add 20 ml or 1 tablespoon of hot (50-60 °C) tap water and mix constantly for 3 minutes.
3. Add 1 ml or a scant 1/4 teaspoon of detergent and mix gently every minute for 5 minutes. Try not to create foam.  Use an eyedropper, pipette, or piece of paper towel to remove any foam from the top of the solution.
4. Tilt the test tube, beaker or jar at an angle. SLOWLY pour 14 ml or 1 tablespoon of alcohol down the side so that it forms a layer on top of the water/wheat germ/detergent solution. Do not mix the two layers together. DNA precipitates at the water-alcohol interface (the boundary between the water and the alcohol). Therefore, it is crucial to pour the alcohol very slowly so that it forms a layer on top of the water solution. If the alcohol mixes with the water, it will become too dilute and the DNA will not precipitate.
5. Let the test tube, beaker or jar sit for a few minutes. White, stringy, filmy DNA will begin to appear where the water and alcohol meet. You will usually see DNA precipitating from the solution at the water-alcohol interface as soon as you pour in the alcohol. If you let the preparation sit for 15 minutes or so, the DNA will float to the top of the alcohol.
6. You can usually get more DNA to precipitate from the solution by using one of the DNA-collecting tools (such as a glass or paper clip hook) to gently lift the water solution up into the alcohol. This allows more DNA to come in contact with the alcohol and precipitate. You may find it helpful to pour the water/detergent solution into a clean test tube, leaving behind the wheat germ, before adding the alcohol.
7. Use a glass or paper clip hook or a wooden stick to collect the DNA.
DNA Extraction – Part 2

Human Cheek Cells

Materials Needed:

· 10 ml of saline solution (2 teaspoons table salt in one quart/liter of water) 

· disposable plastic cup

· large test tube (or any clear tube that can be sealed with a rubber or cork stopper) 

· 1 teaspoon (5 ml) 25 percent mild detergent or dishwashing soap, e.g., Woolite or Palmolive (1 volume detergent or soap + 3 volumes water) 

· 2 teaspoons (10 ml) 95 percent ethanol, chilled on ice 

· small test tube

Instructions

1. Swish 10 mL of saline solution in your mouth for 30 seconds. This amount of swishing will actually become quite laborious -- hang in there, champ!

2. Spit the water into your cup. Pour this into a large test tube containing 5 ml of 25 percent liquid detergent.

3. Cap tube and gently rock it on its side for 2-3 minutes. The detergent will break open the cell membrane to release the DNA into the soap solution. Do not be too vigorous while mixing! DNA is a very long molecule. Physical abuse can break it into smaller fragments, a process known as shearing.

4. Open and slightly tilt the tube and pour 5 ml of the chilled 95 percent ethanol down the side of the tube so that it forms a layer on the top of your soapy solution.

5. Allow tube to stand for 1 minute.

6. Place a thin acrylic or glass rod into the tube.

7. Twirl the rod in one direction to wind the DNA strands onto the rod. Be careful to minimize mixing of the ethanol and soapy layers. If too much shearing has occurred, the DNA fragments may be too short to wind up, and they may form clumps instead. You can try to scrape these out with the glass rod.

8. After you have wrapped as much DNA onto the rod as you can, remove the rod and scrape/shake the DNA into a small tube containing the rest of the 95 percent ethanol. Your DNA should stay solid in this solution.

9. Show Mr. Erlenbeck.
Analysis Questions:

1. What was the purpose of the detergent?

2. Was the DNA you extracted from one cell or from many cells?

3. Describe the appearance of the DNA.

4. Why is it important that scientists can extract DNA from cells?

