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Lab: Berry full of DNA

Background:

On paper, DNA appears to have a very rigid, defined structure.  However, that probably would not be an accurate description of the appearance of a real DNA molecule.  In this lab, you will extract and observe the DNA of a strawberry.  One of the reasons strawberries work so well is that they are soft and easy to pulverize.  Also, ripening strawberries naturally produce enzymes which are already breaking down the cell walls.  Most interestingly, strawberries have enormous genomes. They are octoploid, which means they have eight of each type of chromosome.

DNA extraction is much easier than most people think, and only requires the use of a few common household items.  The detergent in dish soap helps to dissolve the phosholipid bilayer of the cell membranes and organelles.  Once the nuclear membrane is ruptured and the DNA is released, it dissolves into the water because it is a polar substance.  When molecules are soluble, they are dispersed in the solution and are therefore not visible. When molecules are insoluble, they clump together and become visible (known as a precipitate).   DNA is insoluble in non-polar substances like ethanol.  The colder the ethanol, the less soluble the DNA will be in it.  This is why it is important for the ethanol to be kept in the freezer or in an ice bath.

When the ethanol is layered onto the strawberry extract, a clump of fine white strands will start to solidify where the two layers meet.  That clump is DNA!
Materials (per student group):

1.  heavy duty zip lock baggie

2.  1 strawberry (fresh or frozen)

3.  DNA extraction buffer (soapy water)

4.  filtering apparatus (cheesecloth, funnel and small beaker)
5.  ice cold ethanol

6.  clear test tube

7.  glass rod or innoculating loop
8.  sterile plastic pipette
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Procedure: 
1.  Remove the green sepals from the strawberry.

2.  Place the strawberry into the ziploc bag and seal it shut.

3.  Squish the bag for a few minutes to completely squash the fruit.

4.  Add 10 ml DNA extraction buffer (soapy water) and carefully squish for a few more minutes.  Try not to make a lot of soap bubbles.
5.  Filter through a piece of moistened cheese cloth set in a funnel, and collect the liquid in a clear tube.  Do not squeeze the cheese cloth.  Collect about 3-4 mL of liquid.

6.  Using your pipette, add about 5 mL ice cold ethanol to the strawberry liquid in the tube (one length of the pipette = 1 mL).  Release the ethanol carefully down the side of the tube so that it forms a separate layer on top of the strawberry liquid.

7.  Watch for about a minute.  You should see a white fluffy cloud at the interface between the two liquids. That’s DNA!

8.  Spin and stir the transer loop in the tangle of DNA, wrapping the DNA around the loop.

9.  Pull out the loop and transfer the DNA to a piece of saran wrap or clean tube.  The fibers are millions of DNA strands.

11.  Rinse and dry all of your materials.  Put the ziploc bag, cheesecloth, and any other debri into the garbage.

Conclusion Questions:
1. Describe the DNA you extracted.  How was the appearance of the DNA similar or dissimilar to what you have learned previously?
2. Discuss the action of the soap (detergent) on the cell.  What is the purpose of the soap in this activity? 

3. DNA is soluble in water, but not in ethanol.  What does this fact have to do with our method of extraction?  Explain what happened when the ethanol came in contact with the strawberry extract.
4. 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 at some distance. How is this statement an analogy to our DNA extraction?
