A Tour of the Cell

A sampling of the diversity of life on Earth might include a redwood tree, a jellyfish, a bac-
terium, a tiger, and a mushroom. At one time, living things seemed so varied that the only
characteristic they were thought to have in common was a mysterious “vital force” that
made them all alive. Then, with the invention of the microscope, biologists discovered
cells. By the late nineteenth century, they realized that all living things are made of cells
and that an organism is alive because its cells are alive. Even though the life of a redwood
tree and that of ajellyfish seem quite different, these two organisms look and function much
the same on the cellular level. Now we have electron microscopes, and we can zoom in on
the intricate structures within a single cell. We can take cells apart and analyze their chem-
istry, or probe them with radioactive isotopes, antibodies, lasers, or fluorescent dyes. This
chapter describes what these techniques have revealed about the life of a cell.

Organizing Your Knowledge

Exercise 1 (Modules 4.1 - 4.2)

i Web/CD Activity 4A  Metric System Review

43 Use the information in the two modules and the chart in Module 4.2 to complete the fol-
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Exercise 3 (Module 4.4)

Web/CD Activity 4B Prokaryotic Cell Structure and Function

Label the following on this diagram of a prokaryotic cell: capsule, cell wall, plasma mem-
brane, nucleoid region, ribosome, prokaryotic flagella, pili. Briefly state the function of

each structure next to its label.
\

yL{H

HiE
lils

]«

i
|||

Il

b

e

e

O

2

T

‘e
-

IR

R Ty

KPR ket AR

-




it

J|f.|l_|i..;|i.|.

il
J'H"If"

Hill

it

gl

h"ll,l f':lll .
lzj.ll!i.l I.|:.i'
|'||f,||['.llll

[II J! illlll,!j

R
|;,!I|_|I;'

I

YO Chapter 4

C hamcten’st:‘c

Prokaryotic structure

Eukaryotic Structure

Relatively large size

Relatively smaj; size

Membranouysg Organelleg

Plasma membrane

Cell wall

Cytoplasm

Ribosomes

Bacterial fl5 gellum

Nucleus

Rough endoplasmic reticulum

Smooth endoplasmic reticulum

Golgi apparatuys

Lysosome

Peroxisome

Mitochondrion

Chloroplast

Central vacuole

Cytoskeleton

Flagellum

Centriole
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Exercise 5 (Modules 4.6 - 4

Web/CD Activity 4E  Role of the Nucleus and Ribosomes in Protein Synthesis
Web/CD Activity 4F  The Endomembrane System

Review the nucleus and the various structures that make up the endomembrane system by
matching each phrase on the right with a structure from the list on the left. Answers can
be used more than once.

A. Nucleus
B. Transport vesicle
C. Central vacuole

Lipids manufactured here
. Small structure that makes protein
. Contains chromatin

D. Smooth ER . dac of enzymes that digest things
E. Lysosome
(1; ggglgglhagiaratus . Breaks down drugs and toxins in liver

. Makes cell membranes
. Cell control center
. Numerous ribosomes give it its name
10. “Ships” products to plasma membrane, outside, or other organelles
11. May store water, needed chemicals, wastes, pigments in plant cell
12. Buds off from Golgi apparatus
13. Defective in Pompe’s disease and Tay-Sachs disease
14. Proteins made here for secretion from cell
L5. Pumps out excess water from some cells
16. Nonmembranous organelle
17. Takes in transport vesicles from ER and modifies their contents
18. Digests food, wastes, foreign substances
12. Surrounded by double layer of membrane with pores
20. How proteins, other substances get from ER to Golgi apparatus

H. Contractile vacuole

1.
2
3
4
0. Carries secretions for export from cell
6
4
I. Ribosome 2
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38 Chapter 4

aSrcize 6 ~ {Modules 4.7 -4.14) S

. f7 &250Mme. .
Web/CD Activity 4E  Role of the Nucleus and Ri¥ Mes in Protein Synthesis
Web/CD Activity 4F  The Endomembrane Syst€

N th;
Sketch and label the endomembrane systerrt ™! this diagram. Include rough ER, smootl\

. _ 1ic]
ER, ribosomes, Golgi apparatus, lysosome, X% Car tnvelope, and transport vesicles. ( 1y

T . . . r",UfaC . .
race the path of a protein from its site of M@ rate;l‘l‘e to the outside of the cell with a req

arrow. (2) Trace the path of a protein incorP < [to a lysosome in blue. (3) Trace th
ath of a protein i j m&* Hemp, i
p protein incorporated into the plas fane in green. (4) Trace the path of N

lipid secreted from the cell in yellow.
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Exercise 7 (Modules 4.15 — 4.16)

L 1 h
Web/CD Activity 4G Build a Chioroplast and a Mi tocrrond, ion

. | | nv
Both mitochondria and chloroplasts are energy c erter& but their functions are quite dif,
terent. Compare them by filling in the chart pelo™™

» Oplast

%/\ Mit OChO?’tdrfoh

Found in the following organisms. . .

/\

Converts energy of . . .

Into chemical energy in . . .

\
Carries out process of . . . \
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Exercise 8. {Modules 4.17 - 4.18)

Web/CD Activity 4H  Cilia and Flagella

Compare the components of the cytoskeleton by indicating with a checkmark which of
the following are characteristics of microfilaments, intermediate filaments, or microtubules.

39

Intermediate
Microfilaments Filaments Microtubules

Hollow tubes .

Solid rods

Ropelike structure

Made of tubulin W
5 Made of actin
| Made of fibrous proteins
T Iielp cell change shape

Reinforcing rods, anchor organelles

- Act in muscle cell contraction

. Move chromosomes

i'.:ﬁ. Act as tracks for organelle movement
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Jalehvi-ach of the cell surface characteristics or structures on the left with a phrase on the
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. o A;h horing junction

R wall

e 'E,Eummunicatingjunction
N ;E;t;m-rilular matrix

Channel between animal cells

Rigid cellulose covering of plant cell

Link animal cells in leakproof sheet

Channel between plant cells

Connects animal cells, leaving space between them
Sticky layer holds animal cells together

RN

AL i e

L
[ S —

e

- ——— e



_Exercise 10 : {Module 4.20 ang Summary)-

Web/CD Activity 4
Web/CD Activity 4K
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