Figure 9 The cells that make up
this young monkey are the same
size as those that make up its
mother. However, the adult has
many more cells in its body.
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The Cell Cycle

Think about the cells you l.earned aboy i
Chapter 1. Each cell contains many digg,
ent structures, including a cell membrap, ,
nucleus, mitochondria, and ribosomeg, To
divide into two equal parts, the cell woulg
need to either duplicate the structures ,,
divide them equally between the two ney
cells. Both cells would then contain every.
thing they need in order to survive apq
carry out their life functions.

The regular sequence of growth ang
division that cells undergo is known as the
cell cycle. You can see details of the ]|
cycle in Exploring the Cell Cycle on pages 64
and 65. Notice that the cell cycle is divided
into three main stages. As you read about
each stage, follow the events that occur as
one “parent” cell divides to form two iden-
tical “daughter” cells.

Stage 1: Interphase

The first stage of the cell cycle is called interphase. Interphase is
the period before cell division occurs. Even though it is not divid-
ing, the cell is quite active during this stage. During interphase,

the cell grows to its mature size, makes a copy of its DNA, and
prepares to divide into two cells.

Growth During the first part of interphase, the cell doublesin
size and produces all the structures needed to carry out its func-
tions. For example, the cell enlarges its endoplasmic reticulum,
mz}kes new ribosomes, and produces enzymes. Both mitochon-
driz and chloroplasts make copies of themselves during the
growth stage. The cell matures to its full size and structure.

DNA Replic.ation After a cell has grown to its mature size, th¢
pe)_(t part of mFerphase begins. The cel] makes a copy of the DNA
in its Iu_lcleu.s 1 @ process called replication. Recall that DNA 8
?1:13(5: acflllct}ilei Eound In the chromatin in a cell’s nucleus. DNA
o o e 1n1'0rrr}at10n that the cell needs to carry out its fun
hon .dau h1;ep 1cation of a cell’s DNA s very important, $I¢°
At the engd cffr ]C)ell st haVe a complete set of DNA to surviv®
sets of DNA. O A replication, the cell contains two identic
You will lears 1¢ set will be distributed to each daughter .CEIL
arn the details of DNA replication later in this seci®™
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g aration for Division Once the >
r

sration for cell division begins, The cell produces structures

prev. vill use to divide durin
t wi g the rest of th
eniit(l)f interphase, the cell is ready to divide. e cell cycle. At the

stage 2 Mitosis

once interphase is complete, the second sta
begins. Mitos1s (my TOH sis) is the stage dy
qucleus divides into two new

ge of the cell cycle

nuclei. D ing which the cell’s
R : €l. During mitosis,
of the DNA is distributed into each of the twq daughft)enreci:ljlls)Y

Scientists divide mitosis into four parts, or phases
netaphase, anaphase, and telophase. During pro
threadlike chromatin in the cell’s nucleus begins to co
coil, like fishing line wrapping around a ba]]. Under a light
microscope, the condensed chromatin looks like tiny rodsbas
you can see in Figure 10. Since the cell’s DNA has replicat’ed
each rod has doubled. Each is an exact copy of the other.
Scientists call each doubled rod of condensed chromatin a
chromosome. Each identical rod, or strand, of the chromo-
some is called a chromatid. The two strands are held together
by a structure called a centromere,

As the cell progresses through metaphase, anaphase, and
telophase, the chromatids separate from each other and move to
opposite ends of the cell. Then two nuclei form around the chro-
matids at the two ends of the cell. You can follow this process in
Exploring the Cell Cycle.

o Checkpoict During which stage of mitosis does the chromatin
condense and form rodlike structures?

: prophase,
phase, the
ndense and
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Modeling Mitosis

Refer to Snesis
Exploring the Am’
Cell Cycle as you carry out

this activity.

1. Construct a model of a cell
that has three chromo-
somes. Use a piece of
construction paper to
represent the cell. Use
different colored pipe
cleaners to represent the
chromosomes. Make sure
that the chromosomes look
like double rods.

2. Position the chromosomes
in the cell where they
would be during prophase.

3. Repeat Step 2 for meta-
phase, anaphase, and
telophase.

Making Models How did the
model help you understand
the events of mitosis?

O

Figure 10 During mitosis, the
chromatin condenses to form
rodlike chromosomes. Each
chromosome consists of two
identical strands, or chromatids.
Interpreting Diagrams What is the
name of the structure that holds the
chromatids together?
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EHPLORING ceir yee

as they
ells undergo an orderly sequence of evehl?e 2 typical
Cgrow and divide. The sequence shown ik
cell cycle in an animal cell. Plant cells have s
different cell cycles.

@ cvroxinesis
The cell membrane
pinches in around
the middle of the cell.
Eventually, the cell
pinches in two. Each
daughter cell ends
up with the same
number of identical
chromosomes and
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about half the

organelles and

cytoplasm.
m MITOSIS: Telophase -
The chromosomes begin to stretch
out and lose their rodjike appearance,
This oceurs in the WO regions at the
ends Zf the cell. A new nuclear
membrane forms argyng i
of chromosomes, sachregon

64¢cC

@ rerPHASE
The cell grows to its Mature
size, makes a copy of its
DNA, and prepares to divide
into two cells.

@D miosis: Proph,
The chromatin in the i

Nucleus cg,
chmmosgmes. Structures calleq : i
form a bridge between the ends

nuclear membrane breaks down,

&) MITOSIS: Metaphase
The chromosomes line up
across the center of the cell,
Each chromosome attaches

to a spindle fiber at its
centromere, which still
holds the chromatids
together.

ITOSIS: Anaphase )
T%n?rlomeres split. The two chrumat;‘ds
separate. One chromatid moves along the
spindle fiber to one end of the cell. T!ae
other chromatid moves to the opposme‘he
end. The cell becomes stretched out as

opposite ends pull apart.
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Stage 3: Cytokinesis

s harpen your After mitosis, the final stage of the cell cycle, called thokinesis

completes the process of cell diVision

@ | ov toh kih NEE sis), - .
Shills oo i i i
' organelles into each of the two new cells. Cytokinesis yg,
ame time as telophase. y

starts at about the s ] :
During cytokinesis 11 animal cells, the cell Membry,

squeezes together around the middle of the cell. The Yoplasy
pinches into two cells with about half of the organelles iy >,

Interpreting Data

At

Use the circle  p@mreaias
graph shown Ae!.'l,!}r L 4
in Figure 11 to answer the

following questions. daughter cell. ) .

1. How long is the cell cycle Cytokinesis is somewhat differentin p lant cells. A plant g
shown in the graph? rigid cell wall cannot squeeze together in the same way thata |

2. Which stage of the cell membrane can. Instead, a structure called a cell plate for
cycle would you expect across the middle of the cell. The cell plate gradually develop;
more of the cells to be ‘nto new cell membranes between the two daughter cells, Ney
in:at any given time— cell walls then form around the cell membranes.
interphase, mitosis, or There are many variations of the basic pattern of cytokinesis

tokinesis? Explain. o
cytokinesisy EXpTain For example, yeast cells divide, though not equally. A sml

daughter cell, or bud, pinches off of the parent cell. The bud then
grows into a full-sized yeast cell.

Cytokinesis marks the end of the cell cycle. Two new cells have
formed. Each daughter cell has the same number of chromo-
somes as the original parent cell. At the end of cytokinesis, each
cell enters interphase, and the cycle begins again.

of Checbpoint Whenin the cell cycle does cytokinesis begin?

Length of the Cell Cycle

How long does it take for a cell to g0
through one cell cycle? The answe
depends on the type of cell. Ina yours
sea urchin, for example, one cell ¢
takes about 2 hours. In contrash?
human liver cell completes on¢

Growth
(9 hours)

g~
2.2 ]
b= g :A'Li’:";? cycle in about 22 hours, as show!
=== se 1 ]
g5 Prophpase in Figure 11. The length of ea,Ch
‘, stage in the cell cycle also varllffs
Preparation DNA reatly from eced
rat INA cell to cell. Som
for Division Replication Sl% ch a}; human brain cells, nevel

(2 hours) (10 hours)
first p&r

hey Jive:

divide—they remain in the
of interphase for as longast

Figure 11 The main stages of the cell oyl

are interphase, mitosis, and cytokinesis.

| Interphase graph‘Shows the average length of each
stage in a human liver cell.

i
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