SECTION

READING WARM-UP

Objectives

@ Explain how cells produce more
cells.

® Describe the process of mitosis.

® Explain how cel division differs in
animals and plants,

Terms to Learn

cell cycle

chromosome

b homologous chromosomes

mitosis
cytokinesis

READING STRATEGY

silently. In pairs, take turns summariz-
ing the material. Stop to discuss ideas
that seem confusing.
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cell cycle the life cycle of a cell

chromosome in a eukaryotic cell,
one of the structures in the nucleus
that are made up of DNA and pro-

tein; in a prokaryotic cell, the main
ring of DNA

Figure 1 Bacteria reproduce
by binary fission.

;
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The Cell Cycle

In the time that it tqk§’5 you to read thl;s ,sizten'ce’ bou,
will have made millions of new cells! Makin ~

allows you to grow and replace cells that have gj, i Celj

The environment in your stomach is so acidic that the I
lining your stomach must be replaced every fey days, Oth;
cells are replaced less often, but your body is COnsty
making new cells. ‘

The Life of a Cell

As you grow, you pass through different sta
cells also pass through different stages in the
life cycle of a cell is called the cell cycle.

The cell cycle begins when the cell is formed and ends yyhg,
the cell divides and forms new cells. Before a cel] divides,
must make a copy of its deoxyribonucleic acid (DNA). DNy i
the hereditary material that controls all cel] activities, including
the making of new cells. The DNA of a cell is organized iy,
structures called chromosomes. Copying chromosomes ensug
that each new cell will be an exact copy of its parent cell, Hoy
does a cell make more cells? It depends on whether the celli
prokaryotic (with no nucleus) or eukaryotic (with a nuces, &

8€S in life, y,
ir life cyqle, The

Making More Prokaryotic Cells 2 i

i
Prokaryotic cells are less complex than eukaryotic cells a |
Bacteria, which are prokaryotes, have ribosomes and a singk
Circular DNA molecule but don't have membrane-enclosedl
organelles. Cell division in bacteria is called binary fission
which means “splitting into two parts.” Binary fission result
in two cells that €ach contain one copy of the circle of DNA-A
few of the bacteria in Figure 1 are undergoing binary fission-




Euka'\'otic Cells and Thejy DNA

1.'11k¢1f.‘"mc cells are more CoOmplex th
s A The rchmnm.'son'les of eukaryotic cells con-
in MOre DNA ﬂmn those of Prokaryotic cells do
pifferent kinds of eukaryotes haye different numbers.
of chromosomes. More-complex eukaryotes do not
ecessarily have: more chromosomes than simpler
cukaryotes do. For example, fruijt flies have § chro-
nosomes, potatoes have 48, and humans have 46,
Figure 2 ShOWS the 46 chromosomes of 3 human body
cell lined up in pairs. These pairs are made up of simi-
lar chromosomes known as homologous chromosomes
(hoh MAHL uh guhs KROH muh SOHMZ).

dn prokaryotic

’ Reading Check Bl more-complex organisms always
have more chromosomes than simpler organisms do?
(See the Appendix for answers to Reading Checks.)

Making More Eukaryotic Cells

The eukaryotic cell cycle includes three stages. In the first stage,
called interphase, the cell grows and copies its organelles and
chromosomes. After each chromosome is duplicated, the two
copies are called chromatids. Chromatids are held together at a
region called the centromere. The joined chromatids twist and
coil and condense into an X shape, as shown in Figure 3. After
this step, the cell enters the second stage of the cell cycle.

In the second stage, the chromatids separate. The com-
Plicated process of chromosome separation is called mitosis.
Mitosis ensures that each new cell receives a copy of each
cthromosome. Mitosis is divided into four phases, as shown
on the following pages.

In the third stage, the cell splits into two cells. These cells
are identical to each other and to the original cell.

Figure 3 7his duplicated
EZT 9mosome consists of two -
- "omatids. The chromatids .

"¢ joined at the centromere. h

Chromatids

" Centromere

Figure 2 Human body cells have 46
chromosomes, or 23 pairs of chromosomes.

homologous chromosomes
chromosomes that have the same
sequence of genes and the same
structure

mitosis in eukaryotic cells, a pro-
cess of cell division that forms two
new nuclei, each of which has the
same number of chromosomes

CONNECTION TO )y

Picking Apart Vocabulary

Brainstorm what words are
similar to the parts of the te

homologous chromi
What can you A
meaning of the terrmisk
words? Look up the rog
the words, and explai
they help describe
the concept. .




The Cell Cycle , is Phase 3
Mitosis Phase M
Copying DNA (Interphase) Mitosis Phase 1 (Prophase) ; : Etaph“e)
- The chromosomes line
setore mitosis begins, chromo-  Mitosis begins. The nuCI&qumnre"zm the equator of the el . 20
sOmes are copied. Each chromo- brane dissolves. Ch.romOSO es gous chromosomeg pair Ol.
some is then two chromatids. condense into rodlike structures. up,

Mitosis and the Cell Cycle
J cytokinesis the division of the Figure 4 shows the ce]] C
j cyteplasm of a cell an animal cell, Mitosis h
described above, This dia
to make it easy to see w

ycle and the phases of mitosis i

as four phases that are shown and

gram shows only four chromosomes

hat'’s happening inside the cell
Cytokinesis

|

S to pinch inward to form a groove
y through the cell, and
lon of cytoplasm is calle

cell plate ang a

shown in Figure 5.
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litosis Phase 3 (Anaphase) Mitosis Phase 4 (Telophase) Cytokinesis

. chromatids separate and A nuclear membrane forms In cells that lack a cell W?l”’ttl'll‘]aet
Thove to opposite sides of around each set of chromosomes,  cell pinches in two. In ccle tS e
L and the chromosomes unwind. have a cell wall, a cell plate

Mitosis is com plete.

between the two new cells.

Using Key Terms Critical Thinking

I. In your own words, write a defi- 6. Predicting Consequgnces _
nition for each of the following What would happen if cytoki-
terms: cell cycle and cytokinesis. nesis occurred without mitosis?

I. Applying Concepts How does
mitosis ensure that a new cell is
just like its parent cell?

8. Making Comparisons Compare
inary fission. the processes that animal cells

o and plant cells use to make new
: cells. How are the processes
different?

04l produces
cells by first ¢
DNA.




