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As you read this section, keep these questions in mind:
• What are the chemicals of life made from? 
• What is the role of carbohydrates in cells?
• What do lipids do?
• What allows proteins to have such diverse functions?
• What do nucleic acids do?

KEY IDEAS

What Are the Chemicals of Life?
Remember that cells are the building blocks of living

things. The building blocks of cells are compounds called
biomolecules. Most biomolecules are large and complex.
They are made of many smaller, simpler molecules that
are bonded together. There are four kinds of biomolecules:
carbohydrates, lipids, proteins, and nucleic acids.

The most common element in biomolecules is carbon.
Carbon atoms can bond with one another and with other
atoms easily. Therefore, they can form many different
compounds.

What Are Carbohydrates?
A carbohydrate is a biomolecule that is made of

sugars. A sugar is a compound that contains carbon,
hydrogen, and oxygen in a ratio of 1:2:1. Glucose,
C

6
H

12
O

6
, is an example of a sugar.

There are different kinds of carbohydrates. Glucose is
a monosaccharide, or single sugar. Two monosaccharides
can bond to form a type of carbohydrate called a
disaccharide. Examples of disaccharides include sucrose,
or table sugar, and lactose, which is found in milk. Many
sugars can bond to each other to form a polysaccharide.
Starch and glycogen are examples of polysaccharides.

Functions of Carbohydrates

Function Description

Energy supply Most organisms get energy by breaking down 
carbohydrates.

Structure and 
support

Many organisms use complex carbohydrates to form hard 
shells and cell walls.

Cell recognition Carbohydrates on the outsides of cells allow other cells to 
recognize them.

READING TOOLBOX
Compare After you read 
this section, make a table 
comparing the structure and 
functions of carbohydrates, 
lipids, proteins, and nucleic 
acids.

READING CHECK

1. Identify What are the four 
kinds of biomolecules?

2. Apply Concepts Is the 
compound C6H6 a sugar? 
Explain your answer.

Carbon Compounds
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Research and Share Find
out more about one type of 
lipid. What is its structure? 
What are its functions? Share 
what you learn with a small 
group.

3. Describe What do 
all amino acids have in 
common?

READING CHECK

4. Describe What is the 
primary structure of a 
protein?

What Are Lipids?
A lipid is a biomolecule that consists of chains of

carbon atoms bonded to each other and to hydrogen
atoms. Fats, steroids, waxes, and hormones are lipids.

Functions of Lipids

Function Description

Energy storage Lipids can store more energy in fewer molecules than can 
carbohydrates. Many organisms store energy in lipids to be 
used later.

Water barriers Lipids cannot dissolve in water. Therefore, lipids prevent the 
movement of water. For example, waxes on plant leaves 
prevent the plant from losing water.

What Are Proteins?
A protein is a biomolecule that is formed by linking

smaller molecules called amino acids into chains. An
amino acid has an amino group (-NH

2
) on one end and

a carboxyl group (-COOH) on the other end. There are
about 20 different amino acids.

Variable
group

Amino
group

Carboxyl
group

Each amino acid has a different variable group. The amino group of one 
amino acid can bond with the carboxyl group of another amino acid. This 
bond is called a peptide bond. Many amino acids that are joined by peptide 
bonds form a protein.

LEVELS OF PROTEIN STRUCTURE
The order of amino acids in a protein is the protein’s

primary structure. The amino acids can interact to form
coils and bends in the chain. This is the protein’s
secondary structure. The bent and coiled chain can
further fold to form the protein’s tertiary structure.

Most proteins contain several chains of amino acids.
The combination of different amino acid chains in a
protein makes up its quaternary structure.

The structure of a protein affects its function. Because
amino acids can be joined in any order, proteins can have
many different structures. This variety in structure allows
proteins to perform many different functions.
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Functions of Proteins

Function Description

Structure and support Proteins form many of the materials that 
maintain a cell’s structure.

Movement Interactions between proteins in cells produce 
movement in many organisms.

Communication Proteins can carry signals from one part of an 
organism to another.

Chemical reactions Proteins help make many chemical reactions 
in living things possible.

What Are Nucleic Acids? 
A nucleic acid is a biomolecule that is made of

smaller units called nucleotides. A nucleotide contains
three parts: a sugar, a base, and a phosphate group. If
the sugar is deoxyribose, then the nucleic acid is called
deoxyribonucleic acid, or DNA. If the sugar is ribose,
then the nucleic acid is called ribonucleic acid, or RNA.

A molecule of DNA is a long chain of nucleotides. Each nucleotide 
contains a phosphate group, a sugar, and a base.

Functions of Nucleic Acids and Nucleotides

Function Description

Heredity DNA stores and transmits genetic information between 
organisms. A DNA molecule contains the genetic code,
or instructions, for producing all of the proteins in an 
organism.

Energy transfer The main molecule that cells use to transfer energy is 
adenosine triphosphate, or ATP. ATP consists of a single 
nucleotide connected to two additional phosphate 
groups. Some other important energy-transferring 
molecules also contain nucleotides.

5. Describe How are 
proteins related to chemical 
reactions in living things?

6. Compare Give one 
difference between DNA 
and RNA.

7. Identify What are the 
three parts of a nucleotide?

8. List Give two functions
of nucleic acids and 
nucleotides.
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amino acid a compound of a class of simple 
organic compounds that contain a carboxyl 
group and an amino group and that combine 
to form proteins

ATP adenosine triphosphate, an organic 
molecule that acts as the main energy source 
for cell processes; composed of a nitrogenous 
base, a sugar, and three phosphate groups 

carbohydrate a class of molecules that includes 
sugars, starches, and fiber; contains carbon, 
hydrogen, and oxygen

DNA deoxyribonucleic acid, the material that 
contains the information that determines 
inherited characteristics

lipid a fat molecule or a molecule that has 
similar properties; examples include oils, 
waxes, and steroids

nucleic acid an organic compound, either RNA 
or DNA, whose molecules are made up of one 
or two chains of nucleotides and carry genetic 
information

nucleotide an organic compound that consists of 
a sugar, a phosphate, and a nitrogenous base; 
the basic building block of a nucleic-acid chain

protein an organic compound that is made of 
one or more chains of amino acids and that is 
a principal component of all cells

RNA ribonucleic acid, a natural polymer that is 
present in all living cells and that plays a role 
in protein synthesis

1. Define What are biomolecules?

2. Describe Fill in the spaces in the table below.

Type of biomolecule What are the building blocks of
this type of biomolecule?

What is one main function of
this type of biomolecule?

Carbohydrate

chains of carbon and hydrogen 
atoms

Protein

nucleotides

3. Explain Why can proteins perform so many different functions?

4. Compare What is the difference between a nucleic acid and a nucleotide?
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