. The cell cycle has four main stages.
Cells grow and divide in a regular pattern, or cycle*. If you cut your
finger, your cells grow and divide to make more cells. This is how your
finger heals.

The EEIIEYClE is a regular pattern of growth, DNA duplication*, and

cell division* that occurs in eukaryotic cells. Recall that your cells are
-eukaryotic cells, and they have a mucleus. There are four main stages of

the cell cycle: _
. gap 1—normal gIOWﬂl Together, these three stages
e synthesis—DNA is copied make up a part of the cell
‘e gap 2—more growth . cycle called interphase.

« mijtosis—nuclear division
Each stage is described below.

Gap1(G,) In G, cells do their normal functlons For example,
your muscle cells contract, and intestinal cells absorb
nutrients.

“VISUAL VOCAB: -

Mifosis is the division of the cell
) nucleus and its contents

Synthesis (S) Synthesis means “the combim'ng of parts to
make a whole.” During the S stage, a cell piits together, or
synthesizes, a whole-copy of its nuclear DNA. In eukaryotes,
DNA is in the nucleus. At the end of this stage, there are two
complete sets of DNA in a cell’s nucleus.

' Gap 2(G,) In G, cells grow and continue their norrmal func-
tions. If the cell is healthy, it will continue to the next stage.
Mitosis (M) There are two parts of this stage: mitosis and

parent cell -

mitosis

B
e T RO T L o T ey

cytokinesis

Lampempr T et

is divides the cell cytoplasm

7= T e T e

CYtOklIleSIS tOSlS (IHY—TOH Sth) is the division of the cell - .. Daughter cel[s isa term to descnbe
nucleus and the DNA inside it. Cj{GRiesiS (sy-toh-kuh- . these resulting cells, but it does not
NEE-sihs) is the division of the contents of the rest of the mean that they are female.

cell—the cytoplasm. ,

These four main stages are shown in the graph at the top
of page 75. :

cycle a pattern of events that is repeated

duplication the process of doubling, or copymg
division separatlng

74 McDougal Littell Biology
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SECTION-

W] | Mrtos:s and Cyt@kmesas

KEY CQNC.EPT Cells divide during mitosis and cytokinesis.

Chromosomes condense* at the start of mrtosns

DNA is a double-stranded molecule, like a twisted ladder. A chromosome :
is one long piece of DNA. Every one of your body cells has 46 chromo-
somes. The DNA in each chromosome has many genes.

During interphase, when the cell is not dividing, the chromosomes
are loose—xkind of like 46 pieces of spaghetti During mitosis, the DNA -
is condensed* and organized. This helps the chromosomes to stay
untangled while the cell divides.

The figure below shows how the DNA strand turns into the very
condensed form of a chromosome durmg mitosis.

chromatid

centromere

TS T TR Ry

- i : telomére .
DNA double helix  DNA and histones  Chromatin Supercoiled DNA . Condensed, duplxca’ced chromosome -

. Eachcontinuous,  DNAwrapsaround-  |nteractions between The chromatin The tondensed, duplicated chromosomes -
double-stranded DNA  proteins called parts of the histones coils more and more . can be lined up and separated during
molecule makes one ‘hlstones forming further compact the tightly around orga- ‘ mitosis.
chromosome. ~ 'chromatin. DNA. nizing proteins, * .

Look at the picture of the condensed, duplicated chromosome.
Recall that the chromosomes are copied during the S stage that happens
before mitosis. This condensed, duplicated chromosome looks like an .
“X” The right half of the X and the left half are copies of each other.

-

Lo ACAD?MIC VOCABULARY

condense to make something smalier or more compact

Interactive Reader 2Z-.
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s 3 the, Cell Cycle 9

" KEY CONCEPT:

Internal and external factors regulate
cell division.

If the cell cycle goes out of control, cancer can result. Cancer is uncon-
trolled cell division. To regulate means.“to control” Regulation of the
cell cycle is important for healthy cell growth. Internal means “inside”
and external means “outside” Information from both inside and outside
the cell—internal and external factors—help regulate the cell cycle.

External Factors

There are external physical and chemical signals that help regulate
 the cell cycle. For example, a cell that is surrounded by other cells
stops dividing. Many ce]ls also release chemical signals that tell

e

Normal cell growth

W teins that stimulate* cell
division. If you are bleeding, some of your blood cells release a
- growth factor to help start the healing process.

other cells to grow. [GFOWt

Cancerous cell growth
Internal Factors '
External factors bind to a receptor on the cell membrane. This
starts a response inside the cell. These internal factors include
enzymes and proteins that help a cell move through the cell cycle.

,Apoptosis ' ' Normal animat cells (top) stop .
dividing when they touch each

Just as cells need to grow and divide, other cells need to die, other. Cancer cells (bottom) do

Internal or external signals can start an orderly process of cell . not respond to normal signals
death. The cell is broken down and its parts are reused in building  and, as a result, form clumps
other molecules. This process of programmed cell death is called ~ ©f cells..

§is (ap-uhp-TOH-sihs). -

4««

@~ Why is regulatlon of the cell cycle |mportant7

e

" stimulate to cause something to happen

80 McDougal Littell Biology




Cell division is uncontrolled in cancer.

Gancer is the common name for a group of diseases that mvolve
uncontrolled cell division. Cancer cells keep dividing and form
¢clumps called tumors. A bénign tumor is relatively harmless
because the cells stay clumped together and it can be removed. A
Hialighidit tumor has cancer cells that break away from the tumor.
These cells } iz¢ (mih-TAS-tuh-syz), which means they
travel to other parts of the body and can form more tumors.

When a cancer metastasizes, it is much harder to get rid of.

Cancer cells come from normal cells that have damaged genes.
‘Substances that are known to cause or lead to cancer are called

carcinogens (kahr-SIHN- uh—)uhnz) Tobacco smoke and certain Cancer cells break away from

air pollutants are carcinogens. : malignant tumors. They can
then be carried in the blood-
@ What is the difference between a benign turmor and a stream to other parts of the
w malignant-tumor? : body where they form new
. . . tumors ’

Go back and highlight

growth factor malignant
. . each sentence that
apoptosis - metastasize .
. ‘ has a vocabulary
cancer carcinogen word in bold. "
benign T ——"

Choose the correct term from the list for each description.

1. substance that causes cancer

2. program:;ned cell death

3. a tumor that does not metastasize

1. What are two ways that cell division is regulated in healthy cells?

2.. What is ane main difference between a normal.cell and a cancer cell?

Interactive Reader 81 .



