Background

The most commonly cultivated strawberry, Fragaria ananassa, is an octoploid with eight sets of chromosomes. Humans are diploid with 2 sets of chromosomes (23 pairs). This makes strawberries a good candidate for demonstrating DNA extraction - with eight copies of each gene in the strawberry genome, strawberries are packed full of it.

Many people are surprised to find out that strawberry growers plant bare-root plants rather than seeds. The reason is every strawberry seed contains different genetic material, that is, no two seeds are the same. The mother plant puts out runners (called daughter plants) that were essentially identical to her, which in turn also put out runners. Most strawberries have an average of 200 seeds on a berry.

One of the reasons strawberries work so well is that they are soft and easy to smash.  Also, ripe strawberries produce chemicals which help in breaking down the cell walls.  They have eight of each type of chromosomes (which equals lots of DNA).

 
The detergent in the shampoo helps to dissolve the cell wall and cell membranes and membranes around the organelles.  The salt helps keep the proteins in the strawberry from mixing with the DNA.


DNA will not dissolve in ethanol (a clear liquid chemical), which is what we want for this activity.  If the DNA dissolved in the ethanol, it would become invisible.  Because the DNA does not dissolve in the ethanol, it will clump together and become visible.  Also, we must keep the ethanol very cold because the colder the ethanol, the more the DNA will clump up.  This is why it is important for the ethanol to be kept in a freezer or on ice.

Materials (per student group)

· Heavy-duty Ziplok bag  

· 1 strawberry (fresh or frozen)

· DNA extraction liquid (50 ml of dishwashing liquid, 15 g of NaCl, 900 ml of water)

· Filtering apparatus: cheesecloth, funnel, small beaker

· Ice cold ethanol

· Clear test tube

· Test tube holder

· plastic loop
Procedures

1. Put the strawberry into the Ziplok bag and smash for about two minutes.  You need to completely crush the strawberry. You do not want this mixture to be really bubbly.  The less bubbles the better. 

2. When you’re finished smashing, put 10 ml of the DNA extraction liquid into the bag.

3. Smash for another minute.  Be careful not to make too many soap bubbles.

4. When you’re finished, place 2 layers of the cheesecloth into the funnel using enough to go over the rim of the funnel.

5. Open the bag and pour some of the mixture through the cheesecloth and allow it to filter into the test tube.  Allow only about 3 ml of liquid to filter through into the test tube.
6. Next, carefully pour ethanol into the test tube by tilting the test tube and pouring the alcohol down the side filling it to 8.5 ml.

7. Watch for the development of several large air bubbles that have a white cloudy substance attached to them.  The cloudy substance is DNA!

8. Take the plastic loop and spin and stir it like you’re making cotton candy.  If you tilt the test tube, you’ll get more DNA.

9. Pull out the DNA.  It will look like mucus or egg white.  As it dries, it will look like a spider web.  The fibers are millions of DNA strands! 

10. To look at the DNA under a microscope, put the glob on a clean slide and gently stretch it apart using two toothpicks.  The fibers will be easier to see in the stretched apart area. 


11.   Pay attention to the characteristics of the DNA as it precipitates.





Questions
1. What did the DNA look like from the strawberry? 
2. Why was soap and salt added to the DNA extract?
3. Why does the ethanol help you “see” the DNA?

4. Would you expect the method of DNA extraction from a cell (not the actual DNA) we used for the strawberry to be the same for human DNA?  Why or why not?

5. A person cannot see a single cotton thread 100 feet away, but if you wound thousands of threads together into a rope, it would be visible.  How does this statement relate to our DNA extraction?  

6. List two reasons why a scientist might want to study the DNA of strawberries.  
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