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Cell Processes and Energy * Section Summary

Chemical Compounds in Cells
Key Concepts

s What are elements and compounds?
n How is water important to the function of cells?

= What are the main kinds of organic molecules in living things?

An element is any substance that cannot be broken down into simpler
substances. The smallest unit of an element is called an atom. The elements
found in living things include carbon, hydrogen, oxygen, hitrogen,
phosphorus, and sulfur. When two or more elements combine chemically,
they form a compound. The smallest unit of many compounds is called a
molecule.

Water is a compound made up of hydrogen and oxygen. Most chemical
reactions within cells could not take place without water. Water also helps
cells keep their size and shape and keeps the temperature of cells from
changing rapidly.

Many of the compounds found in living things contain the element
carbon. Most compounds that contain carbon are called organic compounds.
Carbohydrates, proteins, lipids, and nucleic acids are important groups of

organic compounds in living things. Compounds that do not contain the
element carbon are called inorganic compounds.

A carbohydrate is an energy-rich organic compound made of the
elements carbon, hydrogen, and oxygen. Sugars and starches are examples
of carbohydrates. Carbohydrates are important components of some cell
parts, including cell walls and cell membranes.

Fats, oils, and waxes are all lipids. Lipids are energy-rich organic
compounds made of carbon, hydrogen, and oxygen. Lipids contain more
energy than carbohydrates. Cells store energy in lipids for later use.

Proteins are large organic molecules made of carbon, hydrogen, oxygen,
nitrogen, and, in some cases, sulfur. Protein molecules are made up of
smaller molecules called amino acids. Proteins make up much of the
structure of cells. An enzyme is a type of protein that speeds up a chemical
reaction in a living thing. Without enzymes, many chemical reactions that
are necessary for life would either take too long or not occur at all.

Nucleic acids are very long organic molecules made of carbon, oxygen,
hydrogen, nitrogen, and phosphorus. Nucleic acids contain the instructions
that cells need to carry out all the functions of life. There are two kinds of
nucleic acids: DNA and RNA. Deoxyribonucleic acid, or DNA, is the genetic
material that carries information about an organism that is passed from
parent to offspring and directs all of the cell’s functions. Ribonucleic acid, or
RNA, plays an important role in the production of proteins. RNA is found
in the cytoplasm as well as in the nucleus.
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Cell Processes and Energy * Guided Reading and Study

Chemical Compounds in Cells

This section identifies the basic building blocks of cells. It also explains the
importance of water to cells.

Use Target Reading Skills

As you read, compare and contrast carbohydrates, proteins, and lipids in the table below.

Type of Compound Elements Functions

Carbohydrate Carbon, hydrogen, oxygen | S/fdas¢ drn? ef

ol e erery;
g,,g maée u /A
cellvlav parts

S Carben Nluke Jp vk of’
Iylrogen He Srrvefure of
Oxygen Cells ane/ S/aépc/
U/‘{/’Z’jfﬂ * W G/?é’mm:e/ (eaeTr s
Semetmes Sl byt .

e Carbén
1#yelrogen Stare énerg 14
Oxy'jpn

Elements and Compounds

1. A(n) € lemen / b is any substance that cannot be broken
down into simplér substances. Its smallest unit is the
o
2.  When two or more elements combine chemically, they form a(n)
Cammp O vuc/ . Its smallest unit is usually called a(n)
moleop/le

3. Most chemical reactions within ceils could not take place
without Warter
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Chemical Compounds in Cells (continued)

4. Complete this concept map on organic compounds.

Organic compounds

contain

Carbpn

include

prcteins %

5. Compounds that do not contain carbon are called {4 /‘C‘i( a Q[Zi Codm gdgrz/ S,

Carbohydrates

6. A carbohydrate is made of carbon, hydrogen, and
AXYﬁpm

7. Starch is a kind of carbohydrate. What foods have starch?
Poatates npadles  cice  bread.

8. How do cells use carbohydrates? .
Cells Use carbohydrates Sir_energy  and

=
as Components o pme_cell pirfs

Lipids

9. What are three examples of lipids?
a. F ats
b. Orls

o« Waxes
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10. How Zr{ezipids like carbohydrates?
dre Clerqy- Neh graant c Campoine’s

7/ A
carb _anel oxygen.
11. Cellsstore __Ener A )/ in lipids to use later.
Proteins
12 p oteins form parts of cell membranes and many of
the cell’s organelles.

13. What small molecules make up proteins? (N0 Q&(’(r/ X
14. What do enzymes do?

Spppr/ Ly Ohemitol reactions

Nucleic Acids

15. Very long organic molecules that contain instructions that cells need to
function are called N1UClelc agoids .

16. Is the following sentence true or false? Cells use the instructions in
nucleic acids to carry out all life functions. True

17. List the two kinds of nucleic acids.

a. DT\)A b. RNA
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Chemical Compounds in Celis

Understanding Main

Ideas

Fill in the blanks in the table below.

Organic Compounds
Type of Compound | Example Major Roles in Living Things
Carbohydrates 1. Suga = Help form cell walls and
Starches membranes; provide energy
2. L Pi ds Fats Help form cell membranes;
3. Yrouide SNneray
4. P[j()'fg NS Enzymes Help form cell membranes and
' organelles; speed up chemical
reactions
5. v g:Aes ¢ DNA Direct all the cell’s functions;
Acids RIUA 6.help oradice. groteins
Building Vocabulary

Match each term with its definition by writing the letter of the correct definition in

the blank beside the term.

_"_f_ 7. element

F s compound

9. carbohydrate
10. proteins
11. amino acids
12. enzyme
13. lipid
14. nucleic acids
15. DNA
16. RNA

PP o R

type of nucleic acid that plays an important role in
the production of proteins

b. type of nucleic acid that passes from parent to

offspring and directs all the cell’s functions

very large organic molecules made of carbon,
oxygen, hydrogen, nitrogen, and phosphorus

large organic molecules made of carbon, hydrogen,
oxygen, nitrogen, and, in some cases, sulfur

e. small molecules that make up proteins

it
j.

the chemical combination of two or more elements
type of protein that speeds up chemical reactions in
living things

any substance that cannot be broken down into
simpler substances

an energy-rich organic compound such as sugar

an energy-rich organic compound such as fat
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Amino Acids and Proteins

Though there are only 20 common amino acids, they can be combined in
different ways to produce thousands of unique proteins. Proteins that differ
in the order or type of amino acids they contain may have very different
structures and functions. In fact, a change in even a single amino acid can
sometimes affect the way a protein works.

Suppose that proteins could consist of just two amino acids. To see how
many unique proteins, each composed of just two amino acids, can be
formed from five different amino acids, fill in the spaces in the table below.
Some of the spaces have been filled in to show you how. Assumethat each
letter represents a different amino acid.

Amino Acids A B C D E

A AA AB 1 AC AD A 12

B BA BB

130

Fh

ED

EC

20,

c CA ch Ce CD CE
D DA op D 00 DE
E

Answer the following questions in the spaces provided.

1. What does each letter pair in the table represent?

Each_\efter gaiwv represents G unmique two amips acid
' ; r pmfeu’l.

2. Based on your completed table, how many unique proteins, each

composed of just two amino acids, can be formed from five different
amino acids?

5¢5= a5

3. How many unique proteins, each made up of just two amino acids, could
be formed from six different amino acids? From 20 different amino acids?
X(p* A xI0 = 400
4. Most proteins are made up of not just two, but hundreds or even

thousands of amino acids. How does this affect the number of unique
proteins that could be formed from just a few amino acids?

Toereasing the number ¢f amine acids €ach prstein Confams
greatly {noveases the nombec of unigue lorojrems that eouldf
bg X'O‘(W\F(J —%rcm AUSf a ;lC’LU am nd (M((C(ﬁ
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Analyze and Conclude

1. Observing According to the information on the containers, which dips
had 0% fat? Which dips were labeled “fat-free”?

/

‘ N /

AN /

2. Interpreting Data Did the\gsult shown on the test squapélways agree
with the information on the dip’s container? 2

: /

3. Inferring Based on your results,\what can you c/a(clude about the
accuracy of labels indicating that foods are fat-free?

/
A&/

4. Communicating Write a report for co ers that summarizes your
results. Summarize the processes youAised

Protein test strips indj€ate how much protein is present in a fqod sample.
Design an experimenit to rank five food samples in the order of least protein

to most protein. Obtain your teacher’s permission before carrying ox¢ your
investigation.
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