Name: ______________________________


Block: _______

Strawberry DNA Extraction Lab
(August 22, 2013)

Deoxyribonucleic acid (DNA) is a molecule present in all living things, including bacteria, plants and animals. DNA carries genetic information for determining a person’s hair, eye and skin color, facial features , complexion, height, blood type and just about everything else that makes an individual unique. But it also contains all of the information about your body that is the same in all human beings. In other words, your DNA is like a blueprint for your entire physical growth and development. Your DNA blueprint is a combination of half of your mother’s and half of your father’s DNA, which is why you have some features from each of your parents. 


DNA contains four nitrogen bases, referred to by the first letters of their names: 
A (Adenine), G (Guanine), T (Thymine), and C (Cytosine). These four molecules make up a code for genetic information. The letters of the DNA code are similar to the letters of our alphabet. The 26 letters in the English alphabet spell words, which can be arranged in infinite ways to create messages and information. Similarly, the four bases of DNA are organized to make messages called genes that can be understood by cells. These genes contain the information (code) to make proteins, which are responsible for almost all of our body’s structures and functions.  A gene is like a recipe, since it contains all the information needed to make a protein. 


Your DNA sequence is the particular arrangement or order of the bases within your genome. Every organism, including humans, has a genome -- ALL of the biological information needed to build and maintain a living example of that organism. In other words, your complete set of genes.  Scientists have determined that human DNA sequences are 99.9% identical. It is the <0.1% sequence variation from person to person that makes each of us unique. In other words, what makes you different from your classmates is an occasional difference in the letters of your genome.


The basic units of an organism’s body are cells—they make up all of your tissues and organs (e.g.. muscles, brain, digestive system, skin, glands, etc.).  Cells are compartments with membranes that keep them separate from other cells. Within cells are further compartments with specialized functions. One compartment called the nucleus, is like the cell’s control headquarters and contains the DNA molecules.  The DNA is organized into 46 tightly coiled structures called chromosomes. Every time a cell divides to make two identical new cells—for growth, repair, or reproduction—the chromosomes are copied, ensuring that the new cells will receive a full copy of the genetic blueprint for the organism.


At the molecular level, DNA looks like a twisted ladder or a spiral staircase. The ladder actually contains two strands of DNA, with pairs of the chemical letters A,T,G,C forming the rungs. The structure is called a DNA double helix because of the spiral, or helical form made by the two DNA strands. Each strand of DNA is very long and thin and is coiled very tightly to make it fit into the cell’s nucleus. If all 46 human chromosomes from a cell were uncoiled and placed end to end, they would make a string of DNA that is 2 meters long and 2 nanometers (2 billions of a meter) wide! 

Strawberries are an exceptional fruit to use for this lab because strawberries have more DNA than any other fruit, and they are soft and easy to pulverize.  In fact, strawberries are octoploid, meaning that they have eight copies of each type of chromosome.  Yes, DNA is in the food we eat.   
Lab Protocol

1. You will be given a strawberry.  Put it in a ziplock bag and squish with your hands for 

two minutes.  Don’t mash it violently.  Just squish it.

2.
Add 10 ml of cold extraction buffer to the bag, re-zip it, and smush for one minute more.  This “salty soap” helps to dissolve the phospholipid bilayers of the cell membrane and the nuclear membrane.


3.
Place a funnel in a test-tube, line the funnel with the cheesecloth, then pour the strawberry mush into the lined funnel.  Allow the fluid to drip into the test-tube until you gather about a half-inch of “filtrate”.
4.
Carefully add a pinch of enzyme (meat tenderizer) to your test tube and gently stir it.  The enzyme is used to help break down protein chains that bind onto the DNA.
5.
Slowly pour 10 ml of cold ethanol into your test-tube (trickle it slowly down the side of your bent test-tube).   You should see two distinct layers (like what oil and vinegar would look like when put together.  Do NOT shake the test-tube and try to mix the solution.  

6.
Dip a wooden stirring rod into the test-tube, through the ethanol into the red strawberry mix.  Then spool the DNA by rotating your rod.  Slowly draw it up through the ethanol and observe it.  The DNA will form cotton like fibers on the rod.  These are not single DNA molecules, but “ropes” of thousands of DNA molecules twisted together.  You should also see a “gooey” strand clinging onto the end of the stirring rod as you slowly draw it out of the ethanol.  That is also DNA.
Review Questions
1.
What percent of your DNA comes from your mother?  ______________

2.
What are the four nitrogen bases found in DNA?

3.
DNA is organized into genes that hold information (code) to make what? _____________

4.
What is a “genome”?
5.
What is the name of the “compartment” where the DNA is located?  __________________
6.
What three reasons are given why cells divide?

7. 
At the molecular level, what does DNA look like?
8.
What two reasons are given why we like to use strawberries in this lab?

9.
Referring to chromosomes, what does octoploid mean?
Honors Only:  Match the procedure with its function.

                        Procedure                                                      Function
______Filter strawberry “slurry” through cheesecloth.         A. 
To precipitate DNA from solution.
______Mush strawberry with salty/soapy solution.           
B. 
To separate components of the cell.
______Initial smashing and grinding of strawberry.           
C. 
To break up the strawberry into ______Addition of ethanol to filtered extract.


smaller pieces.


D. 
Break-up proteins and dissolve cell 




membranes.
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