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Berry Full of DNA
Inside the nucleus of every living cell holds a most important molecule called DNA.  Deoxyribonucleic Acid also called DNA, holds the genetic instructions to make all the protein structures and protein enzymes that make up your body and run your metabolic reactions.  DNA is an organic long chain polymer molecule made up of nucleotide monomers. Occasionally DNA coils up into distinctive chromosomes during reproduction and cell division but most of the time it is long and loose to be able to access the recipe instructions that it contains.  This metabolically active time during a cell’s life is called interphase.  The typical double helix (twisted ladder) shape is the loose and long form of DNA called chromatin.  This is when your body’s recipes, or genes, are accessed to make their protein products.

Extracting the DNA out of a cell involves three steps. First the cell membrane, and nuclear membrane, must be broken open (lysed) so as to release the DNA. Since cell membranes are made of lipids simply adding soap to the cell material can break up the lipid membrane and rupture the cell.  Secondly the DNA must be protected from the cells’ digestive enzymes to keep it from being broken down so salt is added to neutralize the enzymes. Third, the DNA strands are forced out of solution with the addition of alcohol which makes them visible.

Strawberries are an excellent source of DNA because they are polyploids, they have multiple full sets of their genome (8 full sets of DNA to be exact)!  Soft, ripe fruit also produce pectinase, an enzyme that helps to break down the cellulose cell walls making it easier to get to all that DNA!

1. Pull off any green leaves on the strawberry and place in a Ziploc bag.  Zip bag closed keeping out as much air as possible. 

2. Gently smush until there are no large lumps-avoid making your strawberry bubbly, the goal is all liquid with no froth. 

3. Add 10 ml of the salt/liquid soap mixture into the bag.

4. Thoroughly mix while avoiding soap bubble formation.  No more than 1 minute. 

5. To collect the DNA in cell liquid and leave behind the solid cell parts filter your strawberry mixture.   Place a folded filter paper into the funnel.  Pour the mixture into filter paper lined funnel and allow the strawberry mixture to drip into a test tube until at least 3ml of solution has dripped into the test tube. 

6. While waiting…it will be a while…work on the follow up questions!

7. Remove the funnel and set aside.  Hold the test tube at an angle and slowly pour ice cold ethanol down the side of the test tube creating a layer on top of the berry juice solution. 

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 wood splint and spin it in the DNA.  If you tilt the test tube, you’ll get more DNA.

10. Pull out the DNA.  It will look like mucus or egg white.  As it dries, it will look like a spider web.  The fibers are millions of DNA strands! 

 

Berry Full of DNA Follow-up Questions

Write in full sentences with the question written into your answer. 

1. What kind of organic polymer is DNA?  What are its monomer building blocks?

2. What does DNA stand for?  Where within a cell can DNA be found?  

3. What is the function of DNA, what does it do? 

4. DNA comes in two forms, chromatin and chromosomes.  Why two forms?  What is happening in the cell when it is in chromosome form and what is happening in chromatin form?

5. What are cell membranes made of?  How did you break the cell membranes?  What does lysed mean? 

6. What did the DNA need to be protected from after the nucleus of the cell was broken open to release the DNA?  What did you add to protect the DNA?

7. 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 is this analogous to our DNA extraction?  

Extension

8.  Suggest some possible reasons to remove and study DNA from humans.  What cells might be a good source of that DNA?

