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Extracting DNA from Strawberry Cells     

LAB Summary

The purpose of this lab is to extract DNA or Deoxyribonucleic Acid, from strawberry cells. Strawberry cells are collected with salt water and placed into a soap solution.  When alcohol is added, the DNA precipitates from the solution and the DNA becomes observable. 

Introduction:

Question: Can DNA be found in eukaryotic plant cells?

DNA, a molecule composed of two complementary chains of nucleotides wound in a double helix, is present in all living things from bacteria to plants to animals. In plants, it is found in all cell types: Leaf cells, reproductive cells (pollen, ovaries, and fruits), root cells, and stem cells. The basic procedure for extracting DNA is the same, regardless of its source, although the specifics may vary: 

Procedure:

1. Collect the cells containing DNA

2. Disrupt the cells so that more cells are exposed to the DNA extraction procedure.

3. Break the cellular membranes to release the DNA.  Detergents break open cells by destroying the lipid cell membrane that encloses them. This releases the cell contents, including DNA, into the solution. Detergents also help strip away proteins that may be associated with the DNA.
4. Separate the cellular components from the DNA.

5. Precipitate the molecules of DNA.  DNA is not soluble at high ethanol concentrations, so it precipitates out as long strands. Salts, such as sodium chloride, also greatly aid in precipitating DNA. The ethanol also causes gases dissolved in the water to be released, which may be observed as small bubbles.
The hypothesis for the procedure is that: If we disrupt (manipulated) plant cells then we will be able to observe (responding) DNA because all cells contain DNA (explanation).

Materials:

Prepare in advance:

· (5mls per student) 0.9% saline solution (9 g NaCl dissolved in 1 L distilled water)

· (5mls per student) 25 percent mild detergent or dishwashing soap, e.g., Woolite or Palmolive (1 volume detergent or soap + 3 volumes water)

· (5mls per student) Ice cold ethanol (Pre-chilled in the freezer)

Also needed:
· Filter papers

· Funnels

· Clear Test tubes (for the collection of strawberry juice and precipitation of DNA)

· Toothpicks (for spooling DNA)

· Eppendorf tubes (to collect spooled DNA in)

· Test tube racks

· 5ml glass pipettes and pipette bulbs

· Ziploc Sandwich bags
Procedure:

1. Place 1/4 to 1/2 of a strawberry into a ziploc sandwich bag.

2. Pipette in 5mls of salt solution into the bag. 

3. Close the bag and thoroughly “squish”, using your fingers, the strawberry to disrupt as much of the cell tissue as possible. (2-3 mins should do it).

4. Carefully pipette in 5 mls of detergent solution and rock the bag to mix the solutions.  

NOTE:  Mix gently and try to avoid foaming.

5. Keep mixing (rocking occasionally) for 2-3 mins,.

6. Place filter paper into the funnel and the funnel in the clear tube then pour the strawberry “mush” into the funnel.  This solution is fairly thick and it will take several minutes to filter through.

7. Collect filtered strawberry juice until the clear tube is about 1/3 full (1-3 mls should do it).

8. Using a dropper, fill the remaining 2/3 of the tube with ice-cold alcohol (the 1:3 ratio of filtrate to ethanol is key).

9. Mix the Ethanol and Strawberry juice by inverting the capped tube several times.

10.   DNA should precipitate out of solution and can be collected by carefully removing the cap and “spooling” the nucleic acid onto a toothpick.

11.  The DNA can be scraped off the toothpick into a clean Eppendorf tube and saved.

Questions:






Name:__________________

1. Why was it necessary to “squish” the strawberry in the Ziploc bag?

____________________________________________________________________

2. What is the primary purpose of the liquid soap?

____________________________________________________________________

3. In order to have the DNA precipitate from a soapy solution, what was added?

____________________________________________________________________

4. Describe the appearance of the DNA:

____________________________________________________________________

5. What characteristic(s) allow DNA to be easily separated from most of the cellular components?

____________________________________________________________________

6. Name a type of cell that contains DNA in humans.

____________________________________________________________________

7. Can you name a human cell that does NOT contain DNA?

 ____________________________________________________________________

8. Why does the DNA appear toward the top of the test tube?

____________________________________________________________________

  9.  What was the most interesting (or surprising) thing about this lab 

____________________________________________________________________

    10.   What applications could be utilized by being able to extract DNA for human cells in   

            today’s society?

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________
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