[image: image1.emf]Extraction of DNA from a Strawberry

Background

DNA (deoxyribonucleic acid) is located in the cells of all living organisms. In its strands lies the blueprint for life. The DNA molecule directs the synthesis of every protein and contains all the genetic information that is passed on to new cells. 

In complex eukaryotic cells such as those from plants, animals, fungi and protists, most of the DNA is located in the cell nucleus (chloroplasts, mictochondria, and ribosomes also carry some DNA). By contrast, in simpler cells called prokaryotes, including the eubacteria and archaea, DNA is not separated from the cytoplasm by a nuclear envelope. 

Although DNA is an incredibly small molecule, in large quantities, it can be seen. In this activity, you will extract DNA from a strawberry. 

One of the reasons strawberries work so well is that they are soft and easy to pulverize. Also, ripe strawberries are producing pectinases and cellulases 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. 

There are three basic steps in DNA extraction. First, the cell must be lysed (broken open) to release the nucleus. Next, the nucleus must also be opened to release the DNA. Lastly, once the DNA is released, it must be precipitated out of solution. 

Several reagents are required to complete the extraction procedure—salt, detergent, and alcohol. 

Both the cell and nuclear membranes are composed primarily of lipids. In order for the cell to be lysed, the lipid walls must be broken down. The manual grinding and detergent solutions accomplish this. Soap molecules mix with fats or lipids, causing structures made of lipids to break apart (see diagram below).
Ethanol is used to precipitate the DNA. In water, DNA is soluble. When it is in ethanol, it uncoils and precipitates 

The addition of salt solution provides the DNA with a favorable environment by contributing positively charged atoms that neutralize the normal negative charge of the DNA, allowing the
DNA to clump together.
[image: image2.emf]
Procedure 
BREAKING OPEN THE STRAWBERRY CELLS 
1. Place one strawberry in a self-sealing plastic zip loc bag. Press the air out and seal   

    the bag. Mash the bagged strawberry with your fist for 2 minutes. This will break open 
    the cells. 

BREAKING OPEN THE NUCLEI OF THE STRAWBERRY CELLS 
2. Add 10mL of DNA extraction buffer to the bag.  Press the air out carefully and seal 
    the bag. The extraction buffer will dissolve the cell membranes. Mash the bagged 
    strawberry with the DNA extraction buffer for 1 min. 

3. Filter the liquid through a cheesecloth-lined funnel and into a test tube. This will 
    separate the organelles, broken cell walls, and membranes from proteins, 
    carbohydrates and DNA. 

4. When the test tube is about 1/4 full, take the funnel out of the test tube and discard 
    any extra mashed strawberry pulp, the cheesecloth, and the baggie. 

SPOOLING OUT THE DNA 
5. Slowly drip about 5 mls of cold ethanol along the side of the test tube. The ethanol 
    should form a layer on top of the filtered extract. This will help to clump the DNA 
    together. 

6. Dip a glass rod into the tube, right where the ethanol and extract layers are in contact 
    with each other. Twirl the glass rod into the ethanol layer, the DNA will form fibers, 
    somewhat like cotton candy, that will spool onto the glass rod (the DNA itself looks 
    like mucous). Keep the tube at eye level so you can see what is happening. 
  7. Wash hands and clean lab station prior to leaving class. 
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Analysis

1. What is the function of DNA? 

2. Where is DNA located? 
3. How many copies of the genome does each strawberry cell have?
3. What are the three basic steps for DNA extraction? 

4. How do these steps differ for extraction of DNA from bacteria? 

5. What is the purpose of the salt solution in this experiment? 

6. Why was detergent added to the extraction buffer? 

7. Why does the DNA rise to the top after addition of the alcohol

