Chapter 5
The Structure and Function
of Macromolecules

Teaching Objectives

The Principles of Polymers

 1.
List the four major classes of macromolecules.

 2.
Distinguish between monomers and polymers.

 3.
Draw diagrams to illustrate condensation and hydrolysis reactions.

Carbohydrates Serve as Fuel and Building Material

 4.
Distinguish among monosaccharides, disaccharides, and polysaccharides.

 5.
Describe the formation of a glycosidic linkage.

 6.
Distinguish between the glycosidic linkages found in starch and cellulose. Explain why the difference is biologically important.

 7.
Describe the role of symbiosis in cellulose digestion.

Lipids Are a Diverse Group of Hydrophobic Molecules

 8.
Describe the building-block molecules, structure, and biological importance of fats, phospholipids, and steroids.

 9.
Identify an ester linkage and describe how it is formed.

10.
Distinguish between saturated and unsaturated fats.

11.
Name the principal energy storage molecules of plants and animals.

Proteins Have Many Structures and Many Functions

12.
Distinguish between a protein and a polypeptide.

13.
Explain how a peptide bond forms between two amino acids.

14.
List and describe the four major components of an amino acid. Explain how amino acids may be grouped according to the physical and chemical properties of the R group.

15.
Explain what determines protein conformation and why it is important.

16.
Explain how the primary structure of a protein is determined.

17.
Name two types of secondary protein structure. Explain the role of hydrogen bonds in maintaining secondary structure.

18.
Explain how weak interactions and disulfide bridges contribute to tertiary protein structure.

19.
List four conditions under which proteins may be denatured.

Nucleic Acids Store and Transmit Hereditary Information

20.
List the major components of a nucleotide, and describe how these monomers are linked to form a nucleic acid.

21.
Distinguish between:

a.
pyrimidine and purine

b.
nucleotide and nucleoside

c.
ribose and deoxyribose

d.
59 end and 39 end of a nucleotide

22.
Briefly describe the three-dimensional structure of DNA.

Student Misconceptions

1.
Students may think that two-dimensional representations of organic molecules are accurate. These molecules are less static than students imagine. Conveniently drawn as linear, monosaccharides usually form rings in aqueous solutions. There may be considerable rotation around single bonds within organic molecules, unless their conformation is stabilized by interactions between regions of the molecule. Emphasize to your students that 2D drawings of organic molecules are convenient but greatly oversimplified representations of molecular structure.

2.
Students may not realize that every protein has primary, secondary, and tertiary structures and may think that any particular protein is characterized only by one level of structure. When lecturing on this material, introduce the four levels of protein structure and then spend time discussing how each level contributes to protein conformation.

3.
The majority of students have difficulty visualizing the different levels of protein structure and the interaction of the regions of the protein molecule. To fully understand levels of protein structure, students must be able to mentally construct three-dimensional images of proteins. This can be very challenging. Assist your students by using 3D images to illustrate lectures. Encourage your students to develop their own mental images of protein conformation.

4.
Students tend to define nucleic acids by the most familiar examples, DNA and RNA, rather than understanding the structure of nucleotide monomers. This causes confusion when students encounter important molecules such as ATP and cAMP and fail to recognize them as nucleotides.
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Word Roots

con- 5 together (condensation reaction: a reaction in which two molecules become covalently bonded to each other through the loss of a small molecule, usually water)

di- 5 two (disaccharide: two monosaccharides joined together)

glyco- 5 sweet (glycogen: a polysaccharide sugar used to store energy in animals)

hydro- 5 water; -lyse 5 break (hydrolysis: breaking chemical bonds by adding water)

macro- 5 large (macromolecule: a large molecule)

meros- 5 part (polymer: a chain made from smaller organic molecules)

mono- 5 single; -sacchar 5 sugar (monosaccharide: simplest type of sugar)

poly- 5 many (polysaccharide: many monosaccharides joined together)

tri- 5 three (triacylglycerol: three fatty acids linked to one glycerol molecule)

  

