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Introduction:
Deoxyribonucleic acid (DNA) is found in the chromosomes of all living things. It is the chemical of which genes are composed. With an understanding of this all important molecule, scientists know how chromosomes can duplicate during division and transfer genetic information to new cells. They also understand the functioning of DNA instructions sent out to direct the activity of protein synthesis within the cell.

The DNA molecule is in the shape of a double helix (spiral). The molecules making up DNA are deoxyribose and phosphate (which alternate forming the sides of the DNA) and a nitrogen base of which there are four: adenine, thymine, cytosine, and guanine forming the middle part of DNA. These are called nucleotides. Adenine and guanine are purines and cytosine and thymine are pyrimadines. 

They are known by their code letters A, G, T, and C.  There is a specific manner in which they bond, A only to T and C only to G.

Purpose:
In this investigation, you will examine the structure of DNA by building your own model.

Materials:
12-3 prong “deoxyribose” centers (black)
           1-four-prong center 

10-2 prong “phosphate” centers (red)                         1-longstand (gray)

6-Hydrogen bond centers (white)
                              3- long posts(green)

20- connectors (yellow)

3-“Adenine” straws (red)





3-“Guanine” straws (gray)





3-“Thymine” straws (blue)





3-“Cytosine” straws (short green)




Procedure:
Part 1- Structure of DNA
1.  In order to construct your segment of the DNA model, you will need 12 black centers, 

     10 red centers, 3 red straws, 3 blue straws, 3 gray straws,3 short green straws, 6 white 

     centers, 20 yellow straws, and the stand ( 1 long gray straw, 3 green posts, and 

     a four prong center). Please see if you have all that you need to begin.

2.  Now, construct a nucleotide by attaching a deoxyribose (black center) to a phosphate(red center) with a yellow connector straw.

3.  Construct a chain composed of 6 deoxyribose (black centers) to 5 phosphate (red centers) with the yellow straws to construct one side of the DNA model.

4.  Attach one of the nitrogen bases (red (adenine), blue (thymine), green (cytosine), or gray(guanine) to open  a deoxyribose bond in any sequence you desire.

5.  Repeat steps 2 and 3 to construct the other side of the DNA model.

6.  Use the 6 white bond centers to attach the left side of the model, making sure to attach only a red straw (adenine) to a blue straw (thymine) and a gray straw (guanine) only to a green straw (cytosine).

7.  Place the constructed segment of the DNA model on the stand by passing the long gray straw through the holes in the white (hydrogen bond) centers.  Attach the four prong center to serve as a stand after adding the 3 long green posts to it.  Twist the DNA structure gently to form a double helix spiral. 

Part 2-Discussion Questions:  (Reread the beginning paragraph and look at your DNA model that you have just created in order to answer the questions below.)

1. What is the general shape or structure of the DNA molecule?

2. What does DNA stand for?

3. Name the two molecules which alternate to make the side portion or “backbone” of a DNA molecule.  (hint:  What makes up the sides of DNA?)

4. What is the name of the specific molecule to which each nucleotide is attached?

5. Name the molecules or parts of a nucleotide which join by a hydrogen bond to attach to create the double strand of DNA.  Be sure to include which nitrogen base goes with what.

6. If there are four thymine bases on your model, how many adenine bases will there be?

7. List the bases on the left side of the molecule you constructed? The right side?

              Left side                                                          Right side

a.

b.

c.

d.

e.

f. 

8. If you were to open the entire molecule along the hydrogen bond, what bases would the left side attach to?       The right side?

         Left side                                                Right side

a.

b.

c.

d.

e.

f.

9. Would the two new DNA molecules contain the same base nucleotides?  Would they look identical?  Explain:

