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Background

One of the reasons strawberries work so well is that they are soft and easy to smush, and are octoploidy (they have eight of each type of chromosome in each cell).  That’s a lot of DNA!  Also, ripe strawberries produce chemicals that help in breaking down the cell walls.  Soap dissolves the phospholipid bilayers (lipids) in cell membranes and membranes around the organelles and allows us to break into the cells’ nucleus.  The salt helps keep the proteins in the strawberry from mixing with the DNA.  

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

Pre-Lab Questions: 

1. Why are you going to add soap to the strawberry mixture? 



2. What is the purpose of the salt? 



3. Why do we want to use isopropyl alcohol for this lab? 



4. Why is Ms. Burdick keeping the isopropyl alcohol on ice during this lab? 




5. What are you mixing together to create the “DNA Extraction Liquid”?

Lab Setup

Materials (per student group)

· Heavy-duty Ziploc bag  

· 1 strawberry (or other type of fruit like bananas, kiwi, 
· DNA extraction liquid (2 tsp soap, 1 tsp salt, water)
· Filtering apparatus: coffee filter, plastic filter, small beaker
· Ice cold isopropyl

· Clear test tube

· Glass stirring rod or plastic coffee stirrer 

Procedures

1. Take 2 strawberries and REMOVE the green leaves.  Then, place the strawberries into the plastic bag, squeeze the air out of the bag, SEAL the bag and then mush the strawberries up for 2 minutes.  (You will have to warm the strawberries up before you can mush them.) DO NOT BREAK THE BAG!

2. You do not want this mixture to be really bubbly.  The less bubbles the better. 

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

4. Smush for another minute.  Be careful not to make too many soap bubbles!

5. When you’re finished, place the coffee filter into the funnel using enough to go over the rim of the funnel.

6. Open the bag and pour some of the mixture through the filter and allow it to filter into the test tube.  Allow only about 3 ml of liquid to filter through into the test tube.  Squeeze the filter to extract as much liquid as possible. 
7. Next, carefully pour about 8 ml of isopropyl alcohol into the test tube.

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

9. Take the glass-stirring rod and spin and stir it like you’re making cotton candy.  If you tilt the test tube, you’ll get more DNA.

10.  Pull out the DNA.  It will look like mucus or egg white.  See how much DNA you can get out of the mixture.  The fibers are millions of DNA strands! 

11.  Bring your glass stirring rod and DNA to the front and weigh it using a scale and record the mass in your conclusion questions.  

12.  CLEAN UP!  *Dump the strawberry mixture down the sink and rinse with plenty of water.  Throw the filter paper in the garbage.  Wash out all containers and glassware and set on the designated tray.
DNA Extraction Conclusion Questions
Use complete sentences to answer the following questions
Habit of Mind: Precision and Analysis

1. How much did your DNA and stirring rod weigh? _____________g

2. What did the DNA look like?  Be as detailed as you can.  
3. DNA is soluble in water, but not in alcohol. What does this fact have to do with our method of extraction? Explain what happened when the alcohol 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.  How does this statement relate to our DNA extraction?  





Habit of Mind:  Problem Solving

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





Habit of Mind:  Curiosity

6. What questions does this lab bring up for you?  What are you curious to know more about?  
Slowly spin to obtain the DNA





Isopropyl layer (less dense than water so it floats)





Interface (bubbly precipitate of DNA)





Strawberry extract layer (Denser than isopropyl alcohol)





Glass Rod (don’t stir, just spin)








