SCHS Biology


Wheat Germ DNA Extraction Lab

Background:
Wheat germ is the embryo section of the wheat kernel; the germ is extremely rich in vitamins and nutrients, and an excellent source of DNA.  The purpose of this lab is to extract DNA from wheat germ. 

You will be using several different substances to release the DNA.  The detergent will solubilize and break down the lipids and proteins that form the cell membrane.  The cell contents, including the nucleus will be released for further treatment.  Heat is used to increase the rate of the reaction and to denature the enzymes that might otherwise damage the DNA.  

The sodium bicarbonate solution NaHCO3 is added to maintain a neutral pH; DNA is most stable at a neutral pH.  The meat tenderizer contains the proteolytic (protein breaking) enzyme papain, this enzyme is naturally present in papaya, pineapple, and other fruits. The papain completes the breakdown of the nuclear membrane; at this point the DNA is free in the solution.  
The final step requires cold alcohol.  The solubilized DNA contacts the alcohol where the two liquid layers meet.  The alcohol dehydrates and precipitates the DNA.

Materials:

Raw untoasted wheat germ, 2 grams

tap water


Woolite liquid detergent



thermometer


Meat tenderizer, 2 grams



large test tubes

Isopropyl alcohol, 20 ml



graduated cylinder 50 ml



Water bath at 55oC




Ice bath


1 M Sodium bicarbonate NaHCO3 

serological pipet 10 ml


Paper clip





Plastic stirrer
Procedure:
1. Measure 30 ml of tap water into test tube and place in a warm water bath for a few minutes.

2. Add 2 grams of wheat germ into the test tube with 3 ml of liquid detergent, stir gently. Incubate in the warm water bath for 5 minutes.

3. Gently stir in 2 grams of meat tenderizer and 5 ml of a 1M NaHCO3 (baking soda) solution.  Incubate for 15 minutes.
4. Transfer the test tube to an ice bath and quickly cool it to room temperature, stirring gently the entire time.  

5. Carefully layer ice-cold isopropyl alcohol over the wheat germ solution.  There will be a visible interface between the alcohol layer and the wheat germ mixture.  A fibrous white precipitate will form at this interface, this is DNA.

6. Immerse a paper clip hook into the interface area and slowly twirl the DNA fibers.  
Analysis Questions:
1. What was the purpose of using detergent to prepare the DNA sample?

2. What does the term denature mean?  What affect does the increase in temperature have on denaturing?

3. What is a proteolytic enzyme?  How was it used in this experiment?

4. Why was NaHCO3 added to the mixture?

5. Draw and describe the general structure of DNA, be sure your drawing is a double stranded molecule, and that it is completely labeled. 

6. DNA is a polymer, what is the monomer, and what are the three parts?

7. What hold the nitrogen base rungs together?

