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Learning objectives:

1. List and describe the four major classes of molecules

2. Describe the formation of a glycosidic linkage and 
distinguish between monosaccharides, disaccharides, 
and polysaccharides

3. Distinguish between saturated and unsaturated fats and 
between cis and trans fat molecules

4. explain the four levels of protein structure 

5. Distinguish between the following pairs: pyrimidine and 
purine, nucleotide and nucleoside, ribose and 
deoxyribose, the 5′ end and 3′ end of a nucleotide
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Overview: The Molecules of Life

• All living things are made up of four classes of 
large biological molecules: carbohydrates, 
lipids, proteins, and nucleic acids

• Within cells, small organic molecules are joined 
together to form larger molecules

• Macromolecules are large molecules 
composed of thousands of covalently 
connected atoms

• Molecular structure and function are 
inseparable
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Concept 5.1: Macromolecules are polymers, built 
from monomers
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Concept 5.2: Carbohydrates serve as fuel and 
building material

• Carbohydrates include sugars and the 
polymers of sugars

• The simplest carbohydrates are 
monosaccharides, or single sugars

• Carbohydrate macromolecules are 
polysaccharides, polymers composed of many 
sugar building blocks 

Copyright © 2008 Pearson Education, Inc., publishing as Pearson Benjamin Cummings



Fig. 5-3
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Fig. 5-4(a) Linear and ring forms (b) Abbreviated ring structure



• A disaccharide is formed when a dehydration 
reaction joins two monosaccharides 

• This covalent bond is called a glycosidic 
linkage
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Fig. 5-5
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Fig. 5-6
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(a) α and β glucose
ring structures

α Glucose β Glucose

(b) Starch: 1–4 linkage of α glucose monomers (b) Cellulose: 1–4 linkage of β glucose monomers

Structural Polysaccharides



Fig. 5-8
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Fig. 5-10
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Concept 5.3: Lipids are a diverse group of 
hydrophobic molecules

• Lipids are the one class of large biological 
molecules that do not form polymers

• The unifying feature of lipids is having little or 
no affinity for water

• Lipids are hydrophobic because they consist 
mostly of hydrocarbons, which form nonpolar 
covalent bonds

• The most biologically important lipids are fats, 
phospholipids, and steroids
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Fig. 5-11
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Fig. 5-12
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Fig. 5-13
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Fig. 5-14
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Steroids
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Concept 5.4: Proteins have many structures, 
resulting in a wide range of functions
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Polypeptides

• Polypeptides are polymers built from the 
same set of 20 amino acids

• A protein consists of one or more polypeptides
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Fig. 5-UN1
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Fig. 5-17
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Fig. 5-18
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Four Levels of Protein Structure
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Fig. 5-21f
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Fig. 5-23
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Fig. 5-26-3

mRNA

Synthesis of
mRNA in the
nucleus

DNA

NUCLEUS

mRNA

CYTOPLASM

Movement of
mRNA into cytoplasm
via nuclear pore

Ribosome

Amino
acidsPolypeptide

Synthesis
of protein

1

2

3

Concept 5.5: Nucleic acids store and transmit 
hereditary information



Fig. 5-27
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Fig. 5-28
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DNA and Proteins as Tape Measures of Evolution

• The linear sequences of nucleotides in DNA 
molecules are passed from parents to offspring

• Two closely related species are more similar in 
DNA than are more distantly related species

• Molecular biology can be used to assess 
evolutionary kinship
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In summary:



Fig. 5-UN2



Fig. 5-UN9



• What is a polymer? What is a monomer'?

• Monomers are connected in what type of 
reaction? What occurs in this reaction?

• Large molecules (polymers) are converted to 
monomers in what type of reaction?



Disaccharide Formed from Which Two Monosaccharides?



What are the structures and levels of protein 
structure shown?
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