DNA Spooling from Strawberries
Objective
In this experiment, you will purify DNA from strawberries.

Introduction
All living things come with a set of instructions stored in their DNA, short for deoxyribonucleic acid. Whether you are a human, rat, tomato, or bacteria, each cell will have DNA inside of it. DNA is the blueprint for everything that happens inside the cell of an organism, and each cell has an entire copy of the same set of instructions. The entire set of instructions is called the genome.

Scientists study DNA for many reasons. They can figure out how the instructions stored in DNA help your body to function properly. They can use DNA to make new medicines. They can genetically modify foods to be resistant to insects. They can figure out the suspect of a crime. They can even use ancient DNA to reconstruct evolutionary histories!

How do scientists get the DNA out of a cell so that they can study it? This is called a DNA extraction, and there are many DNA extraction kits available from biotechnology companies for scientists to use in the lab. During a DNA extraction, a detergent will cause the cell to pop open, or lyse, so that the DNA is released into solution. Then the DNA can be precipitated out of the solution by adding alcohol. In this experiment you will make your own DNA extraction kit from household materials and use it to purify DNA from strawberries. 
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	Strawberries are octoploid, which means they have eight copies of the DNA in their genome in every cell! 


Why use strawberries? Because strawberry cells each have eight copies of the genome in every cell! When an organism has eight copies, called an octoploid, it has a lot more DNA per cell than an organism that only has one copy. Using DNA from strawberries will help you have a successful DNA preparation so you can purify a lot of DNA.

Supplies
Ziploc sandwich bags (1 per team)

Strawberries (1 per team)

Small funnels (for filtering)

Cheesecloth (2 ply cut into squares large enough to fit filters)

Erlenmeyer flasks

Test tube racks

15 ml test tubes 
4 per team (1 ea for the strawberry extract; 1 per team to measure the extraction 


buffer; 1 per team to measure the rubbing alcohol)
Extraction Buffer (provided)


2 g salt


10 ml detergent (Palmolive)


90 ml water

Scissors

Isopropanol (rubbing alcohol)

Disposable plastic one ml pipettes (1 per team)

Bamboo skewers (2 per team)

2.0 ml eppendorf tubes (2 per team)

Preparations:

1. Cut squares of cheesecloth 2 ply thick to fit filters

2. Chill rubbing alcohol in the freezer or on ice.

3. Set out supplies for each team

Procedure:

1. Put the funnel into the Erlenmeyer flask.

2. Spread a cheesecloth square in the funnel.
3. Place one strawberry in a closeable sandwich bag and zip it closed.  Try to get as much air out as possible.

4. Smash the strawberry with your hand and fingers for 1-2 minutes.

5. Measure 10 ml of extraction buffer into one of the 15 ml test tubes.  

6. Open your bag and add the extraction buffer to the bag and zip it closed again.  Try to get out as much air as you can.
7. Mush the strawberry pulp with the buffer again with your fingers for 1 minute.

8. Use the scissors and make a small cut across a lower corner of the bag.  Squeeze the extract (strawberry mush) from the bag onto the cheesecloth in the funnel and let it drip into the Erlenmeyer flask.

9. Pour 5 ml of the strawberry extract into a clean 15 ml test tube (one for each team member).

10. Using the 1 ml disposable pipette, slowly add about 5 ml of ice cold rubbing alcohol to the 15 ml test tube.  Hold the test tube at an angle and slowly add the rubbing alcohol down the side of the test tube.  It is important that you do NOT MIX the rubbing alcohol and the strawberry extract.  You should have a red bottom layer and a clear top layer.  

11. Make observations

a. What is happening in the top layer?

b. Can you see the DNA? What does it look like?

12. Take your bamboo skewer and carefully dip it into the test tube where the rubbing alcohol and the strawberry extract layers meet.  Twist the skewer slowly and to spool out the DNA.  Transfer your strawberry DNA to an eppendorf tube.

Variations
· You can try these steps to purify DNA from lots of other living things. Grab some oatmeal or kiwis from the kitchen and try it again! Which foods give you the most DNA? 

· If you have access to a milligram scale (called a balance), you can measure how much DNA you get (called a yield). Just weigh your bamboo skewer using milligrams before and after the DNA purification. Then subtract the starting weight from the final weight to get your final yield in milligrams (mg). 

· Compare your yield in milligrams (mg) under various experimental conditions: 

· Start with different amounts of strawberries— is more better? 

· Change some of the components— will other detergents work better? 

· Start with different materials— are there other sources of DNA with higher yields? 

· For more science project ideas in this area of science, see Biotechnology Project Ideas   http://www.sciencebuddies.org/science-fair-projects/recommender_interest_area.php?ia=BioChem
Sources

· This project is modified from the "Understanding Genetics: Human Health and the Genome" exhibit at The Tech Museum of Innovation in San Jose, CA: 
The Tech, 2004. "Making Medicine: Do-It-Yourself Strawberry DNA," The Tech Museum of Innovation, San Jose, CA. [accessed March 6, 2007] http://www.thetech.org/genetics/medicine.php 

· Another similar project can be found from the Santa Clara College Biotechnology Education Program (SCCBEP) at San Jose State University: 
SCCBEP, 2002. "DNA Spooling from Strawberries," Santa Clara College Biotechnology Education Program (SCCBEP), San Jose State University, CA. [accessed March 6, 2007] http://www.science.sjsu.edu/sccbep/resources/curriculum/dna_spooling_strawberry.pdf 

· Visit the online "Understanding Genetics: Human Health and the Genome" exhibit at the Tech Museum of Innovation and click on the "Zooming Into DNA" online exhibit. This is a great way to understand and visualize where the DNA in your body is: 
Rosa, C. et. al., 2007. "Zooming Into DNA," The Tech Museum of Innovation, San Jose, CA. [accessed March 6, 2007] http://www.thetech.org/genetics/index.php 
Want to try a DNA Extraction the way it is done in a real laboratory? Try the DNA Extraction Virtual Laboratory from the University of Utah: 
Univ. of Utah, 2006. "DNA Extraction Virtual Lab," The Genetic Science Learning Center, University of Utah, Salt Lake City, UT. [accessed March 6, 2007] http://learn.genetics.utah.edu/units/biotech/extraction/
