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Part I:  Proteins

      Pre-modeling questions
1. What are some of the functions of proteins?

2. What are the monomers of proteins called?

3. Why is the sequence of these monomers so important?

4. Which three functional groups are the same for each protein monomer?

5. What do we call the fourth functional group?
Materials
23 bonds, straws




2 nitrogen, blue (2 prongs)

2 carbon, black (3 prongs)



2 oxygen, red (1 prong)

3 carbon, black (4 prongs)           


2 oxygen, red (2 prongs)

12 hydrogen, white (1 prong)

Step 1:  Glycine is the simplest amino acid, with a hydrogen atom as its R group.  Using the illustration below, construct a model of glycine.
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1. In the illustration above, circle the amine group.

2. In the illustration above, put a box around the carboxyl group.

3. In the illustration above, put a triangle around the R group.

Step 2: By simply change the R group, the entire amino acid changes.  If we substitute the hydrogen atom from glycine with a methyl group (CH3), we have now formed another amino acid called alanine.  

Leave your model of glycine together.  Using the illustration below, construct a model of alanine.

[image: image4.jpg]Alanine




Step 3: Amino acids are linked together by special bonds called peptide bonds to form large polymers called proteins or polypeptides.  In this type of linkage the carboxyl group of one amino acid attaches to the amine group of another amino acid (see below).
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Using the figure above as a guide, assemble a protein molecule by joining your models of glycine and alanine together.  

Post-modeling Questions
1. Draw the resulting polypeptide below.

2. What atoms did you remove from glycine?  What atoms did you remove from alanine?

What compound is formed from the atoms you removed?

3. Is this a dehydration synthesis or hydrolysis reaction?  How do you know?

Part II:  Lipids (Fats)
Pre-modeling questions

1. 1. What are the two monomers of lipids called?

2. Describe two functions of lipids.

3. Why aren’t lipids soluble in water?

Materials

13 bonds, straws                                               12 hydrogen, white (1 prong)

1 carbon, black, (3 prongs)                                1 oxygen, red (1 prong)

4 carbon, black (4 prongs)                                 4 oxygen, red (2 prongs)

Step 1: Use the illustration below as a guide to construct a model of glycerol.

[image: image6.jpg]Glycerol




1. In the illustration above, circle the three hydroxyl groups.

Step 2: Acetic acid is the simplest fatty acid.  Use the figure below as a guide to construct a model of acetic acid.

[image: image7.jpg]Aceticacid




1. Draw a box around the carboxyl group of acetic acid.

Step 3: A fatty acid can be linked to a glycerol molecule through dehydration synthesis.  The resulting molecule is called a monoglyceride.  Remove a hydroxyl group from glycerol and a hydrogen from the carboxyl end of the acetic acid molecule.  Link the two molecules together.

Post-modeling questions

  1. Draw the resulting molecule below.

   2. If a glycerol molecule joined to one fatty acid is called a monoglyceride, what might we call a glycerol molecule joined to two fatty acids?

Part III:  Carbohydrates
Pre-modeling questions
     1. What is the function of carbohydrates?

     2.  What are the monomers of large carbohydrates?

     3. What is the difference between a disaccharide and a polysaccharide?

Materials

24 bonds, straw                                                       12 hydrogen, white (1 prong)

6 carbon, black (4 prongs)                                       6 oxygen, red (2 prongs)
Step 1: One of the most common sugars is glucose.  Use the illustration below as a guide to construct a model of glucose.
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Step 2: Create a disaccharide by bonding your glucose model with the model of another group in the class.  Form a bond between carbon #1 of one model and carbon #4 of another model.  Use the illustration below as a guide.
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Post-modeling questions

1. How many molecules of water are formed when two monosaccharides are joined together?

2. How many molecules of water would be formed if a chain of 6 monosaccharides were joined together?
