Module:  Genetic Engineering

Topic Area:  DNA

Benchmark/Lesson: 
Lesson 1  SC.F.1.2.1, 3, 5
The Cell Power House

                      

Lesson 2  SC.F.2.2.1    
The Double Helix




Lesson 3  SC.F.2.2.1    
DNA in a Blender

Lesson 3:  DNA in a Blender
Overview:

DNA is in every cell of every living thing.  As we learned from the previous demonstration, DNA molecules are long and string.  A single DNA molecule is too small to see, but if you have enough of them they will tangle together into a blob big enough to hold in your hand.  These clumps of DNA are pale white and feel a little slimy.  In this experiment, you will see DNA appear from a clear liquid.  You will be able to separate the DNA from an onion using supplies you can find in a kitchen.

Background Information:

Every cell, no matter how small, contains all the genetic information for the entire organism. This genetic information is called Deoxyribonucleic Acid (DNA).  DNA contains the instructions for the development of an organism and for carrying out life processes. Information encoded in DNA is transmitted from one generation to the next. DNA codes for proteins which are important in determining the structure and function of cells and tissues. Strands of DNA are long polymers built of millions of nucleotides that are linked together. Individually, nucleotides are quite simple, consisting of three distinct parts:  

1. One of four nitrogen bases 

2. Deoxyribose (a five-carbon sugar)  

3. A phosphate group 

The four DNA nucleotides are adenine, guanine, cytosine, and thymine. These will be referred to as A, G, C, and T respectively.  Adenine and guanine are classified as purines since they are double-ringed molecules. Cytosine and thymine are pyrimidenes due to the fact that they are single-ringed molecules. A pyrine binds with a pyrimidene in [image: image1.png]


DNA to form a base pair. Adenine and thymine bind together to form the A-T base pair. Likewise, guanine and cytosine come together to form the G-C base pair. The bases are joined together by weak hydrogen bonds, and it is this hydrogen bonding that produces DNA's familiar double helix shape.
Whatever nucleotides are in one strand, they rigidly fix the sequence of nucleotides in the other strand due to the way base pairing occurs (A with T, G with C). The two strands are complementary.  In addition, it must be noted that the two strands are anti-parallel. That means that they run in opposite directions.  The double-helix shape of DNA is shown here. The two strands are clearly visible, one being coloured blue, and the other red.  

Science Processes:

Observing

Investigating

Recording

Inferring

Materials:

A medium-sized onion

Cutting board

Blender

Salt

Strainer or sieve

Dishwashing liquid or clear shampoo

Two clear drinking glasses (12 oz.) or empty jars

Masking tap

Pens 

Two spoons

Sticks

Meat tenderizer

Rubbing alcohol

Engaging Questions:

1. What is DNA?

2. Why is DNA a part of every cell?

3. Why would the DNA clump?

Teacher’s Procedure:

1. Chop up the onion into chunks and put it in the blender. The teacher should do this.

2. Add a teaspoon of salt and twice as much water as the onion mixture. Blend for about ten seconds. You should end up with a mushy mixture.

3. Label two clear glasses with masking tape. Write "control" on one and "liquid soap and enzymes" on the other.
4. Strain the onion slush by pouring it through a sieve or strainer into a mixing bowl or pitcher.

5. Fill between one-third and one-half of each glass with the onion juice. Pour the same amount into each.

6. Add dishwashing liquid — one-sixth the amount of the onion juice — to the glass labeled "liquid soap and enzymes." (Don't add any to your control.)
7. Add a half-teaspoon of meat tenderizer to the glass labeled "liquid soap and enzymes." (Don't add any to your control.)

8. Stir gently and wait ten minutes. Don't stir too hard or you'll break the long, fragile DNA molecules. Use a different spoon to stir each glass.
9. Slowly (you must do this slowly) pour alcohol into each glass. The amount of alcohol in each glass should equal the amount of mixture in the glass. Don't stir.
10. You should see alcohol floating on top of your onion mixture. After a few minutes, stringy globs will appear in it. That's the DNA! 
11. Slowly swirl a stick through the alcohol. DNA clumps should stick to it. You can then lift them up for a closer look. Go ahead and touch the DNA—but wash the slimy stuff off your hands afterward! 
How to Manage the Demonstration:

1. Since the results of this demonstration are so subtle, it is best performed in a number of “stations” where small groups of students have a close and clear view of the inside of the jar.

2. Because of the use of a blender and items having to be cut, an adult should perform this demonstration.

Student Procedure:

1. Follow Steps 1 through 10 of the Teacher’s Procedure

2. Before the instructor performs the demonstration, write a hypothesis regarding what will happen and why.  

3. Observe and discuss what is going on inside the glasses.

Conclusion/Discussion:

1. Why is the control used? What happened in the control? Does it look the same or different?  

Scientists never do experiments without controls.  Why? If you do the experiment and at the end you see stuff floating around in the glass, how do you know that it is DNA and not chopped onion?  Without a control, it’s hard to determine the answer.  A control gives you something to compare.  If you use a control, you will know whether you’ve got DNA or onion in your glass.

Extended Activities:

1. Try this experiment with other common foods. Try peas, kiwis, broccoli, spinach, chicken liver, and bananas. Then experiment with whatever you want and see what happens. Keep a journal of your experiments.

2. Try using warm water and chilled alcohol. Does this change your results?

3. Strain the onion mixture through a coffee filter instead of a sieve. Does the DNA make it through?
4. Experiment with different amounts of ingredients. Leave some out entirely and see what happens. This is similar to what you did in the control. 

5. Will the experiment work without using meat tenderizer? Find out by using three glasses: one with liquid soap only, one with liquid soap and meat tenderizer, and one with neither.

Suggested Sources/Websites:

http://www.tvdsb.on.ca/westmin/science/sbi3a1/Cells/cells.htm

www.biology.arizona.edu/cell_bio/ tutorials/cell_cycle/cells3.html

http://www.biology.arizona.edu/cell_bio/tutorials/meiosis/page1.html

http://www.vuhs.org/apbio/clone/history.htm

http://www.biology.arizona.edu/cell_bio/tutorials/cell_cycle/cells3.html

Student Experiment Packet will include:

Experiment 

· Materials

· Procedure
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