READING WARM-UP

Objectives

- Identify the different parts of a
eukaryotic cell.

@ Explain the function of each part
of a eukaryotic cell.

Terms to Learn

c—ell wall mitochondrion

ribosome Golgi complex

endoplasmic  vesicle
reticulum lysosome

READING STRATEGY

Reafiing Organizer As you read this
section, make a table comparing plant
cells and animal cells.

cell wall a rigid structure that
surrounds the cell membrane
and provides support to the cell

Figure 1 The cell walls
of plant cells help plants
retain their shape. Plant
cell walls are made of
cellulose.
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Eukaryotic Cells

Most eukaryotic cells are small. For a long time
were discovered, scientists could not see what g ¢
inside cells. They did not Know how complex cejjs,

g
(JH)’K, (1,;
II'(r.
Now, scientists know a lot about eukaryotic cells. The -
have many parts that work together and keep the cell il“\‘v;i.lu,

Cell wall

Some eukaryotic cells have cell Wul'l‘s. A cell wall o
structure that gives support to a cell. The cell wall is (n“*;"”
most structure of a cell. Plants and algae have cell wq) m'ulﬂ
of cellulose (SEL yoo Los) and other materials. Cellulgg, o
complex sugar that most animals can't digest.

The cell walls of plant cells allow plants to stan Uprigh
In some plants, the cells must take in water for the cgJ deﬁ'
to keep their shape. When such plants lack water, the ce|| Wals
collapse and the plant droops. Figure 1 shows a cross SeCtigy
of a plant cell and a close-up of the cell wall.

Fungi, including yeasts and mushrooms, also have ce|) walls
Some fungi have cell walls made of chifin (KIE tin). (g,
fungi have cell walls made from a chemical similar to chjtj,
Eubacteria and archaebacteria also hav. cell walls, but theg
walls are different from plant or fungal cell walls.

F (K e 8 What types of cells have cell walls? (See the

Appendix for answers to Reading Checks.)

"l\(‘]

Cell wall Cellulose fibers
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embfaﬁB
cecel (paved cell membrane. The cell membrane is a protectiv
Nk at encloses a cell. It separates the cell’s contents f X
Cell s pvironment. The cell membrane is the outernrjccy)gz
e in cells that lack a cell wall. In cells that hav
| et ol membrane lies just inside the cel] wall e
: WMJThe cell men'nbra.ne contains proteins, lipids, and I.)hos ho-
ﬂpids Lipids, which mc}ud.e fats and cholesterol, are a groul; of
Wp@““ds that Flo not d15§0Fve in water. The cell membrane
W o layers of pt.105ph0hp1ds (FAHS foh LIP idz), shown i
. 2.A Phospholipld is a lipid that contains phosph'orus Li ‘:in
iyyater fearing " or hydrophobic. Lipid ends of phos h.oi‘lp%dS
1 the inner part of the membrane, Phosphorus—cé)nt o
the phospholipids are “water loving,” or h dralz%? :
ds form the outer part of the membrlane i
 ome of the proteins and lipids control the xﬁovement f
to and out of the cell. Some of the proteins forO
5. Nutrients and water move into the cell and wasfm
f the cell, through these protein passa;geways 5

g Check What are two functions of a cell membrane?

{

journal, write a

Hydrophilic heads
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CONNECTION TO i
Language,Ants
The Great Barrier
LL |n your science
science fiction
story about tiny travelers inside
a person's body. These little
explorers need to find a way
into or out of a cell to solve
a problem. You may need to
do research to find out more
about how the cell membrane

works. lllustrate your story.

Phospholipids
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Cytoskeleto
: The cytoskeleton (sier oh SKEL uh tunn) i web of proteins j,
y Protein , : the cytoplasm. The cytoskeleton, shown 111 Figure 3, acis as boyy,
fibers § a muscle and a skeleton. It keeps the cell’s membranes frop,
collapsing. The cytoskeleton also helps some cells move.

The cytoskeleton is made of three Types of protein. Qpe
protein is a hollow tube. The other two are long, stringy fiberg
One of the stringy proteins is also found in muscle cells.

W LT KE 2 What is the cytoskeleton?

Nucleus
All eukaryotic cells have the same basic membrane-boung
Figure 3 The cytoskeleton, organelles, starting with the nucleus. The nucleus is a large

made of protein fibers, helps : ) ! ) ' sarg
I f g tic cell. It contains the cell’s DNA o
a cell retain its shape, move in organelle in a eukaryotic 7

| its environment, and move its genetic material. DNA contains the information on how
| organelles. make a cell’s proteins. Proteins control the chemical reactions ip
a cell. They also provide structural support for cells and tissues,
But proteins are not made in the nucleus. Messages for how tg
make proteins are copied from the DNA. These messages are
then sent out of the nucleus through the membranes.
The nucleus is covered by two membranes. Materials cross
this double membrane by passing through pores. Figure 4 shows
a nucleus and nuclear pores. The nucleus of many cells has 2
Figure 4 The nucleus contains dark area called the nucleolus (noo KLEE uh luhs). The nucleolus

fgztgzgfs?fﬁ;oi‘;ﬁgggz the is where a cell begins to make its ribosomes.

nucleus and the cytoplasm.

Double membrane
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f: ﬂbﬂsomes
L ke proteins .
_aelles that make p dre called ribosom .
. @Iﬂam smallest of all organelles. And there are mf)sr.elggosomes
iﬂiﬂ* “cell than there are any other organ oy

i elles. So i
i : me ribosomes
» ( freely in the cytoplasm. Others are attacheq tq membranes

ﬂ“me cytoskeleton. Unlike most organelles, ribosomes are not
S ed by a membrane.

‘m@mﬂs_are made within the ribosomes. Proteins are made

no acids. An amino acid is any one of about 20 differ-

ic molecules that are used to make proteins. All cells
roteins to live. All cells have ribosomes.

asmic Reticulum

emical reactions take place in a cell. Many of
s happen on or in the endoplasmic reticulum
1ik ri TIK yuh luhm). The endoplasmic reticulum, or
tem of folded membranes in which proteins, lipids,
materials are made. The ER is shown in Figure 5.
part of the internal delivery system of the cell. Its
contains many tubes and passageways. Sub-
rough the ER to different places in the cell.

near the nucleus. Ribosomes on rough ER
ell’s proteins. The ER delivers these proteins
_ER that lacks ribosomes is smooth ER. The

ribosome cell organelle composed
of RNA and protein; the site of pro-
tein synthesis

endoplasmic reticulum a sys-
tem of membranes that is found in
a cell’s cytoplasm and that assists
in the production, processing, and
transport of proteins and in the
production of lipids

Figure 5 The endoplasmic
reticulum (ER) is a system of
membranes. Rough ER is covered
with ribosomes. Smooth ER does
not have ribosomes.

AR S 10 4
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ooth ER
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L
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Inner
Outer Membrane

Outer

Inner
membrane

Membrane

NG

e L -s\;l‘.;ﬁ-kd\
Figure 6 Mitochondrig breq down
sugar and make

ATP. ATP js produced
on the inner membrane,

ha

mitochondrion in eukaryotic cells,
the cell organelle that

is surrounded
by two membranes and that is the

site of cellular respiration

Figure 7 Chloroplasts harness and
use the energy of the sun to make

sugar. A green pigment—chlorophyli—
traps the sun’s energy.

Outer
membrane
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membrane

Mitochondria

A mitochondrion (MIET oh KAHN dree uhn
power source of a cell. A mitochondrigp
in which sugar is broken down to prog
chondria are covered by two membrane ‘
Figure 6. Energy released by mitochondriy is sto oy
substance called ATP (adenosine triphosphat@). The “a
then uses ATP to do work. ATP can be Sev:.&”
places in a cell. But most of a cell’s ATP ; e
inner membrane of the cell’s mitochond

Most eukaryotic cells have mj

) is 1.

is t} e Maj,
§ the ()“an 1
uce eneyg, e

3 .

tochongyi,

. r . * Mitg,
chondria are the size of some bacteria, 1 bactena
mitochondria have their own DNA, ang mitochondng
can divide within a cell.

of WLV KT Where is most of a cell's ATp made?

Chloroplasts

Animal cells cannot make t
algae are different. They ha
PLASTS) in some of their cell
in plant and algae cells in
place. Like mitochondria, ¢

heir own food. Plants angd
ve chloroplasts (KLAWR uh
s. Chloroplasts are Organe]les
which Photosynthesis takes
hloroplasts have two me.
- A chloroplast is shown in

sugar and oxygen.

Chloroplasts are green because they contain chlor-
Phyll, a green pigment. Chlorophyll is found inside the
inner membrane of a chloroplast, Chlorophyll traps the
energy of sunlight, which 1s used to make sugar. The

sugar produced by Photosynthesis is then used by mito
chondria to make ATP,

Inner
membrane

outer
membrane

Cells: The Basic Units of Life



. compl¢

Galgl elle that packages and distributes proteins is called oll organelle that

p Orfai complex (GOHL jee 'KA}-IM PLEKS). It is named after G‘Tlgirs:ggﬁixp;ckage materials t©

mem f;l’o Golgi, the Italian scientist who first identified the ';2 f:ansporte & out of the el

Orgarlellec-i ! complex looks like smooth ER, as shown in  vesicle asmé”lcéz't;’ :;;:,’;éﬂitcen

T Lipids and proteins from the ER are delivered to the ~ ©ntain® APt

ﬂgur'e -rﬂ Jex. There, the lipids and proteins may be modified

Golg! Sijff erent jobs. The final products are enclosed in a piece

0% - olgi complex’s membrane. This membrane pinches off

of the 5 small bubble. The bubble transports its contents to

toh: its of the cell or out of the cell,

ot ,

|I cOmpartments

Je that forms from the Golgi complex’s membrane is
A vesicle (VES i kuhl) is a small sac that surrounds

erial to be moved into or out of a cell. All eukaryotic cells

m?e sesicles. Vesicles also move material within a cell. For
v le, vesicles carry new protein from the ER to the Golgi

complex: Other vesicles distribute material from the Golgi com-

| jex to other parts of the cell. Some vesicles form when part

| o the cell membrane surrounds an object outside the cell.

cel
The pubb
yesicle:

Figure 8 The Golgi complex
processes proteins. It moves
proteins to where they are
needed, including out of the cell.

complex I £

s g
@\ -‘»;._;-' 1
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Cellular Digestion

Lysosomes (LIE suh SQHMZ) are \ﬁm that gy, -
sible for digestion inside a cell.‘ '-YS‘*'JOmes ate “l"gasl‘)””-
that contain digestive enzym.es. l-hu_\y d@Stroy W()rn@”QX
or damaged organelles, get 1:1d of waste Materig, O
protect the cell from foreign invaders. LySOSOmeg ) d.n q
come in a

wide variety of sizes and shapes, " "higy
in Figure 9.

Sh()wn

Lysosomes are foqnd mainly In animal cef)
eukaryotic cells engulf partlclgs, they enclose th, - &
in vesicles. Lysosomes bump into these. vesicles ap, N
enzymes into them. These enzymes digest the Dartié)l\fI
in the vesicles. &

' [ Relged Why are lysosomes important?

Vacuoles

A vacuole (VAK yoo oHL) is a large vesicle. In plant i
fungal cells, some vacuoles act like large lysosomes Thes
store digestive enzymes and aid in digestion withj, the
cell. Other vacuoles in plant cells store water ang Other
liquids. Vacuoles that are full of water, such as the o
lysosome a cell organelle that con- in Figure 9, help support the cell. Some plants wilt Whep
tains digestive enzymes their vacuoles lose water. Table 1 shows some organg
and their functions.

Figure g9
Lysosomes digest |
Materiais insjde
a cell. in p[ant
and fungal cells,
vacuoles often
perform the
same function,

£s

Table 1 Organelles and Their Functions

Nucleus Chloroplast
the organelle that contains the organelle that uses the

the cell's DNA and is the energy of sunlight to make
control center of the cell food

Ribosome

the organelle in which amino
acids are hooked together to
make proteins

Golgi complex

the organelle that processes
and transports proteins and
other materials out of cell

e

Endoplasmic reticulum

the organelle that makes lipids,
breaks down drugs and other
substances, and packages pro-
teins for Golgi complex

Vacuole
the organelle that stores
water and other materials

4___——'“/

Mitochondria

the organelle that breaks
down food molecules to
make ATP

Lysosome :

the organelle that digests
food particles, wastes, €€
parts, and foreign invaders

___——-’/
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ic cells have organell i
£ karyotic cel ganelies that per. |
[ form functions that help cells remain alive. ® The endoplasmic reticulum (ER) and the

| ol cells have a cell membrane, Some nglgl complex make and process proteins ,
. ‘gel‘ls have a cell wall. Some cells haye " re the proteins are transported to ‘

€r parts of the cell or out of the cell,

. Mltochgndria and chloroplasts are energy- I
Producing organelles,

. Gy:oskeleton.

1 .:mé nucleus of a eukaryotic cell contains
‘ e cell's genetic material, DNA, |

| t!'}e omegs R . Lysasomes are organelles responsible for i

) Ribos e at make Igestion within a cell. In plant cells, organ- | M

| Tmte:-‘ﬂ;;rane covered by elles called vacuoles store cell materials it
ame . and sometimes act like large lysosomes. | l

T

Wms _ Interpreting Graphics
‘ 1. In your own words, write a definition for each

1 of the following terms: ribosome, lysosome, and gf:ttflrclﬁlgxgram below to answer the questions |
cell wall. .

inking 8. Is this a diagram of a plant cell or an animal
; cell? Explain how you know.
Comparisons Describe three ways in

= T : 9. What organe oe > st
ant cells differ from animal cells. ganelle does the letter b refer to?

if all of its mitochondria were

i dria in cells. What would SC[
INKS.
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Do you think that hav-
lant cells an advantage
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