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Everything living is made of cells.  Some organisms have only one cell, like bacteria; these simple organisms are called 
prokaryotes.  Other organisms, like you, are made of many, many cells and are referred to as eukaryotes. 

Cells are made of several components.  The three main parts of the cell that you will focus on today are the cell 
membrane, which surrounds and protects the cell, the cytoplasm that is the jelly-like part of the cell, and DNA.  
Regardless of the organism, Deoxyribonucleic acid or DNA is the molecule that controls everything that happens in the 
cell.  DNA contains the genetic code or commands that direct the activities 
of cells and ultimately, the body.   DNA is present in all living things from 
bacteria to animals.  In prokaryotes, including bacteria, the DNA floats 
freely around in the cytoplasm.   On the other hand in eukaryotes, 
including animal cells, DNA is located within the cell’s nucleus.  Plants 
(also eukaryotes) have the additional protection of a cell wall. In animals, 
DNA can be found in almost all cell types, except red blood cells.  

The process of extracting DNA first requires its release from a cell 
whether it is a plant, animal, fungi or bacterium.  Detergents and soaps 
are used to break down cell and nuclear membranes and proteins to allow 
the release of DNA.  Protein enzymes (proteases), like contact lens 
tablets dissolved in solution or “ultra” forms of laundry detergent, can 
further this process of breaking down proteins. Once the DNA is released 
into solution, the DNA molecules can be spooled together by using ice-
cold alcohol.   

A small layer of alcohol added to the top of the solution containing the 
cellular debris and DNA, forms an interface.   The alcohol allows the DNA 
fragments to stick together, giving you a blob of DNA to examine. The 
DNA can be captured, or spooled, onto a wooden stick or glass rod.  
Although this method is effective, it by no means provides a pure form of 
DNA material.  Other materials like protein and cell fragments are carried 
along.  

Today you will be performing a DNA extraction. Most people would guess 
that animal and plant cells contain DNA – but do your average fruit?   

 

IDENTIFY THE PROBLEM 

What is the problem you are trying to solve? 

 

 

To start your experiment, you need to write a hypothesis, or educated guess, based on your observations about fruits, 
DNA and cells.  Write a hypothesis if fruit does or does not have DNA.   
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THE EXPERIMENT 

An experiment is a way to test your hypothesis.  You and your partner need to figure out if there is DNA in fruit.  
How will you know what DNA looks like?  Scientists use controls to check the results of their experiments.  You 
and your partner will use a positive and negative control for this experiment. 

What are some things you could use for a positive control?   

 

 

What are some things you could use for a negative control?   

 

 

A positive control for this experiment is something known to contain DNA.  You will be using calf thymus. The 
thymus gland is a lymphoid organ that is essential for the development of immunological functions mammals. As 
your negative control, you will be using water, something known to not contain DNA. As your experimental 
sample, you will be using a fruit of your choice.  

The following is a list of the materials you will be using for the experiment: 

Extraction buffer Distilled Water Fruit  
Isopropyl alcohol  Positive control (calf thymus) Marker 
Micropipette  Scissors Test tube rack 
Zip-lock bag  Three test tubes 

 

The following steps are your protocol for extracting DNA from cells.  Work with your partner and follow the 
directions carefully – be sure to check off each step as you complete it. 

� 1. There are three test tubes in your tube rack:  Label each tube as positive, negative or experimental.  
Write what samples will be used for your experiment today: 

Positive control:    
We know this contains DNA. 

Negative control:    
We know this does not contain DNA. 

Experimental sample:    
You will be testing this fruit to determine if it has DNA? 

� 2. Put 2,000 µL of distilled water into your negative control test tube. 

� 3. Put 2,000 µL of the positive control into your positive control test tube. 

� 4.    Place a piece of your experimental sample in a zip-lock bag.   

� 5. Add 7,000 µL of water and 3,000 µL of Extraction Buffer to the zip-lock bag.  Close the bag and gently 
use your fingers to mash the experimental sample into a paste.  What has happened to your 
experimental sample?  Why did you add Extraction Buffer?   
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� 6. Cut a small hole at the corner of the zip-lock bag.  Slowly drip 2,000 µL of the liquid from the bag into 
the experimental test tube. 

� 7. Throw the bag and the rest of the mixture away. Compare the three test tubes to each other.  What 
do you notice about them?  Are the solutions the same or different? 

 

 

� 8. Add 1,000 µL of Extraction Buffer to each of the test tubes.   

� 9. Vortex the tube for five seconds to mix.  Compare the three test tubes to each other.  Did their 
appearance change?  If so, how?  

 
 
Note: It is important to be gentle in this last step of the DNA extraction to allow you to obtain DNA. Though it is a 
relatively sturdy molecule, DNA’s tremendous length makes it prone to breaking once away from its protective 
environment.  If the DNA is broken or sheared in too many places, it will not spool. 
 
� 10. Add 2,000 µL of rubbing alcohol slowly down the side of each tube to form a layer that floats on top of 

each sample.  DO NOT MIX, VORTEX, OR SHAKE.  
 
� 11. If there is DNA in the test tube, it should form gray clumps with air bubbles.  Look closely at each test 

tube to see which contained DNA.   

What happened to the positive control test tube when you added the isopropyl alcohol?  

 

What happened to the negative control test tube when you added the isopropyl alcohol?   

 

What happened to the experimental sample test tube when you added the isopropyl alcohol?

 

DATA ANALYSIS 

Analyze the results of your experiment.  Compare the three tubes to each other.  Which tubes, if any, had DNA (circle 
your answers)? 

Positive control? YES NO 

Negative control? YES NO 

Experimental sample?  YES  NO 

 

CONCLUSION 

Interpret the results of your experiment.  Was your educated guess about DNA and fruit correct (circle your answer)?  

My hypothesis was true. My hypothesis was not true. 

What conclusions can you make from the experiment?  DNA extraction is the first step in genetic engineering and many 
other forms of biotechnology. Be sure to use the positive and negative controls to make a determination about the 
experimental sample. Can you think of any other techniques we can now use or problems we can begin to solve?  Write 
you answer on the back of this page or attach an additional sheet. 


