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DNA (Deoxyribonucleic Acid) Structure Paper Activity
Purpose:  To explore the structure of a DNA molecule. 
Background Information:

DNA stands for deoxyribonucleic acid.  DNA is the genetic material found in the nucleus of most cells, and can referred to as the blueprint of life, it controls the production of proteins within the cell, that make-up who you are and gives you your traits.  The proteins that are made are determined by a segment of DNA, called a gene.  An entire DNA strand is composed if thousands of genes, which when condensed and coiled are chromosomes.  

The building blocks or monomers of DNA are nucleotides.  Nucleotides have 3 components, a nitrogen base, a sugar, and a phosphate.  
The shape of DNA is a double helix; you can imagine DNA as a twisted ladder. The outside of the ladder is made up of alternating sugar and phosphate molecules. The sugar is called deoxyribose. The rungs of the ladder are made of a pair of molecules called nitrogen bases. There are four nitrogen bases in DNA: adenine, guanine, cytosine, and thymine. Because of the chemical structures of the bases, adenine only pairs with thymine and cytosine only pairs with guanine to form a rung, this is called base-pair ruling. The bases attach to the sides of the ladder at the sugars and not the phosphate. The two sides of the DNA ladder are held together loosely by hydrogen bonds between the nitrogen base pairs.
The bases can occur in any order along a strand of DNA. The order of these bases is the code that contains the instructions. For instance, ATGCACATA would code for a different gene than AATTACGGA. A strand of DNA contains millions of bases.
You will analyze and manipulate the nucleotides in this activity to discover the structure of DNA.
Materials:

Templates – you will need 10 Deoxyribose molecules, 10 phosphate molecules, 3 each of cytosine and guanine, and 2 each of adenine and thymine.

Scissors

Tape

Procedure: 

1. From the templates provided by your teacher, cut out the pattern for the chemical bases sugars, and phosphates listed above (note – there are more than these on the templates, only cut out the amount listed in the materials section). 

2. Arrange the cut outs on your table to form nucleotides as described in the introduction. BE SURE YOU LAY ALL PIECES OUT BEFORE GLUING or TAPING THEM TOGETHER! As a guide, you can attach the chemical base to the sugar molecule by matching up the dots (stars with stars, squares with squares, circles with circles) on the select molecules and use that as a model. You can attach the phosphate group onto your model by matching up the stars, and you can attach the top of the phosphates to the sugars by matching up the squares. 
3. Once your molecule is set up correctly, paste or tape the model together on a piece of paper.
4. Finishing labeling all parts of the DNA molecule.

5. Draw a medium sized circle between the nitrogen bases (A-T, C-G) and write a “H” in the circle to  represent the hydrogen bonds. 
Part B:  Components of DNA

1. (1pt) What is the full name of DNA? ______________________________________________________________
2. (1pt) What is the name of the sugar molecule in the DNA helix? 

3. (1pt) What are the building blocks (monomers) of DNA?  _________________________________________.
4. (1pt) Where is the DNA found in eukaryotic cells? ___________________________________.
5. (4pt) Identify the nucleotide on your DNA model.  Draw a square around one nucleotide.  What are the three parts in a nucleotide?

                        
________________________, ________________________, ________________________

Draw a nucleotide in the space below:


6. (2pt) What two parts are identical between all the nucleotide pieces?
__________________________ AND ________________________

7. (1pt) List the letters for the four nitrogen bases:  _________, _________, __________, _______
These letters stand for adenine, thymine, guanine and cytosine.
Part B:  Structure of DNA

Your completed model should look like a ladder.  Besides being shaped like a ladder, a DNA molecule is twisted.  It looks like a spiral staircase.  However, your paper model cannot show this shape.

8. (2pt) If DNA is “ladder-like,” which two molecules of a nucleotide form the sides or upright portion of the ladder?

____________________________ & ____________________________

9. (1pt) Which molecules form the rungs or center part of the ladder? 

_____________________________________

10.  (2pt) What letters pair with one another?
_______ pairs with________



_______ pairs with _______
11. (1pt) What rule forms complimentary base pairs? ________________________________________
12. (1pt) Practice:  If the following are the bases on the left side of a DNA molecule.  List the bases that would make up the right side of a DNA molecule, based on base-pair ruling.
T   _____
A   _____
G   _____
G   _____
C   _____
13. (1pt) Assume that a 100-bair pair DNA double helix contains 45 cytosine’s. How many adenines are there? 
                __________

14. (1pt) Write down the DNA sequence you have created

  Left Side: __________________________________________________________________

Right Side: __________________________________________________________________

15.  Look at the strands you classmates have created.  Do they have the same order as you?  
(Yes/No) 
This is what makes us all different is the order of the bases.  We all have the same 4 nucleotides in our DNA but the order they are in is different!!!

Part C: Conclusion

16. (5pts) Write a summary of the structure of DNA that includes the terms: nitrogen base, deoxyribose sugar, phosphate, nucleotide, (base) pair, cytosine, thymine, guanine, adenine, and double helix.
_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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