Nucleic Acids:
Part A. ATP: The Chemical Structure of Adenosine Triphosphate
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ATP is made up of smaller molecules or subunits—ribose, adenine, and phosphoric acid or phosphate groups.

Ribose Molecule

•    Examine the structural formula of ribose. 
Ribose is a carbohydrate. It is different from glucose in one very important way. Glucose has six atoms of carbon in each molecule.

1.   How many carbon atoms are in ribose?________
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Adenine Molecule

•    Examine the structural formula of adenine. 
2.   (a) What element is in adenine that is not in carbohydrates?________
      (b) What element is in carbohydrates that is not in adenine?________
      (c) Is adenine an amino acid? How can you tell?_________________
Phosphoric Acid

[image: image3.png]phosphoric acid



•    Examine the structural formula of phosphoric acid. Phosphoric acid is much like the phosphate groups in ATP. NOTE: The letter P represents the element phosphorus. 
Constructing an ATP Molecule

An ATP (adenosine triphosphate) molecule is made up of one ribose molecule, one adenine molecule, and three phosphate groups joined.

3. What does the prefix tri- in triphosphate mean?________
•    Use the models of adenine, ribose, and phosphoric acid.

•    Attempt to join the adenine and ribose molecules much as you would pieces of a puzzle.

•    In order to join the molecules, you would have to remove an –OH end from one molecule and an -H end from another. 

4. The -H and -OH ends that were removed can also fit together with each other to form a molecule. This new molecule has a simple formula of H2O and is called: ____________

•    Attach one of the three phosphates to the ribose molecule by removing an H from the phosphoric acid molecule.

•    Attach the remaining phosphoric acid molecules one at a time to the phosphate group already attached to ribose.

•    In order to join the molecules, you would have to remove an –OH end from one molecule and an -H end from another. 

5. The -H and -OH ends that were removed can also fit together with each other to form a molecule. This new molecule has a simple formula of H2O and is called: ____________

You have now built an ATP molecule.
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Nucleic Acids:
Part B DNA: The Chemical Structure of DNA Nucleotides

Two important molecules which make up DNA are deoxyribose and 
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phosphoric acid. Their models and structural formulas are shown:        

1.   Give the simple formula for (count the number of each element)
(a)     deoxyribose: C___H___0___.

(b)     phosphoric acid: H___P___0___.        

Deoxyribose is a carbohydrate. Phosphoric acid was studied previously as a molecule in ATP.
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In addition, there are four different molecules called bases. Their structural formulas and models are shown below:
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A molecule of deoxyribose joins with phosphoric acid and any one of the four bases to form a chemical compound called a nucleotide. A nucleotide is named for the base that joins with the deoxyribose. For example, if thymine attaches to deoxyribose, the molecule is called a thymine nucleotide.

• Use the pages of nucleotide models to answer questions 2 and 3.

2.   List the four different nucleotides. ___________

3.  (a) How is each nucleotide alike? ___________

     (b) How does each nucleotide differ? ________

•    Use the models of deoxyribose, phosphoric acid and one of the four bases (it doesn’t matter which).

•    Join the deoxyribose and phosphoric acid much as you would pieces of a puzzle.       
•    In order to join the molecules, (although you can’t see it with these models) you would have to remove an –OH end from one molecule and an -H end from another. 

4. The -H and -OH ends that were removed can also fit together with each other to form a molecule. This new molecule has a simple formula of H2O and is called: ____________

•    Attach one of the four bases above or below the deoxyribose molecule by removing an H from the phosphoric acid molecule.

•    Again, In order to join the molecules, you would have to remove an –OH end from one molecule and an -H end from another. 

5. The -H and -OH ends that were removed can also fit together with each other to form a molecule. This new molecule has a simple formula of H2O and is called: ____________

You have now built a DNA nucleotide.

( COMPARE ATP & DNA NUCLEOTIDE:

1. Both contain sugar. Name them: ATP: ____________, DNA ____________

2. Both contain phosphoric acid. Do the molecules look the same? ____________

3. Although ATP has only one type of base, DNA has four. Which is common to both? ____________

