DNA Discovery

D = deoxyribose

N = nucleic 

A = acid

DNA contains the information for carrying out the activities of the cell.  How this information is coded (passed from cell to cell) was at one time unknown.  To break the code, you will do a lab to determine the structure of DNA and show how the genetic code is carried.

Each student has been given a set of 4 molecules called nucleotides.  DNA is made up of repeating units of nucleotides.  Color your nucleotides according to the color key.

1. What are the three common components of a nucleotide? ______________________________________

     _______________________________________________________________________________________

2. What is the one component of a nucleotide that differs among the four different nucleotides?

     _______________________________________________________________________________________

3. List the four different kinds of nitrogen bases. __________________________________________________

     _______________________________________________________________________________________

4. Join the molecules together like a puzzle.  Use tape to connect the molecules.  You now have a  

    molecule of DNA.  In the space below explain how the molecules can connect to each other. _____________

    ________________________________________________________________________________________

    ________________________________________________________________________________________

    ________________________________________________________________________________________

    ________________________________________________________________________________________

    ________________________________________________________________________________________

5. List the base -pairing arrangement of nitrogen bases. ___________________________________________

    ________________________________________________________________________________________

6. Are there always an equal number of adenine and thymine in a molecule?  Why? ______________________

     _______________________________________________________________________________________

     _______________________________________________________________________________________

The structure of DNA is actually in a double helix arrangement.  This means that the two long chains of nucleotides are arranged in a spiral.  The structure of the molecule looks like a twisted ladder.

8. The sides of the ladder are made up of alternating ________________________ and ____________________ molecules.  The rungs or steps of the ladder are made of _____________________ held together by hydrogen bonds. 

Scientists abbreviated the nitrogen basses by using the first letter of each base to represent it. So, 

9.        

“A” always binds to __________



 “G” always binds to __________

10. Match the complementary strands of DNA by filling in the boxes with the first letter of the missing bases in 

      the diagram below.

C --- [    ]

A --- [    ]

C --- [    ] 


A --- [    ]

G --- [    ]

T --- [    ]

C --- [    ]

G --- [    ]

T --- [    ] 

C --- [    ]

A --- [    ]

C --- [    ]


G --- [    ]

G --- [    ]

T --- [    ]

C --- [    ] 

G --- [    ]

T --- [    ] 

11. DNA is like a genetic alphabet for your body. This alphabet provides instructions for all of your body’s functions.  Your cells read every DNA strand as a set of three nucleotides called a triplet (ex. CGA). How many triplets are present in the DNA molecule illustrated above? __________________________________

12. Combine your DNA molecule with another group.  Use tape to attach them together.  

13. All models have limitations.  DNA is actually a 3-D molecule.  Look at the 3-D model at PBS.org (http://www.pbs.org/wnet/dna/dna_explorer/index2.html) and compare the class model to the DNA model shown.  Make observations of both models and fill in the table below.

	
	Paper Model
	3-D Model

	Similarities
	

	Differences
	
	


14. In 1953, James Watson and Francis Crick discovered the structure of DNA, they won a Nobel Prize for their work. They were aided by the discoveries of other scientists like Pauling, Chargaff, Hershey and Chase, and Franklin and Wilkins.  Click on the “Timeline” box at the top of the page then select “Finding DNA”. Draw a timeline of the discoveries leading up to Watson and Crick’s model.


Bring your DNA molecules to the front of the room.  We are going to connect the DNA molecule from each group to form one large DNA molecule.
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