Cells: The Basic Units of Life

This scale is logarithmic. Each unit is ten
times bigger than the previous unit.
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4.2 The Scale of Life (Page 63)
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area compared to volume.

[There is a smaller surface j

There is a larger surface
area compared to volume.

<5
.
1-mm cube 2-mm cube 4-mm cube
Surface area  6sidesx 12 6sides x 22 6 sides x 42
=6 mm? =24 mm* =96 mm?
Volume P=1mm® 2=8mm’ 47 =64 mm’
Surface area- 6/1 3/1 1.5/1

to-volume ratio

4.3 Why Cells Are Small (Page 63)
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4.5 A Prokaryotic Cell (Page 66)
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(c) Bacterial flagellum
A

Quter membrane

Peptidoglycan

Plasma
membrane

Inside of cell k

The flagellum is rotated by a complex protein

"motor” secured in the plasma membrane.

4.6 Prokaryotic Projections (Page 67)
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4.7 Eukaryotic Cells (Pages 68-69)



il A piece of tissue is hOmogenizedJ

The cell homogenate
contains large and small
organelles.

e =00 Fasie T

A centrifuge is used to
separate the organelles
based on size and density.

Golgi 7
The heaviest organelles can be
removed and the remaining
suspension re-centrifuged until
the next heaviest organelles
reach the bottom of the tube.

Mitochondria

Nuclet
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4.8 Cell Fractionation (Page 70)
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Quter membrane

Inner membrane

The nuclear envelope is
continuous with the
endoplasmic reticulum.

Chromatin

Nuclear
lamina

Nuclear
envelope

Nuclear
pore

Inside of cell

The nuclear lamina is a network of filaments

justinside the nuclear envelope. It interacts
with chromatin and helps support the
envelope to which it is attached.

An octagon of protein
complexes surrounds each
nuclear pore. Protein fibrils
on the nuclear side form a
cagelike structure.

4.9 The Nucleus Is Enclosed by a Double Membrane (Page 77)




Ribosomes of the rough
endoplasmic reticulum are
sites for protein synthesis.
They produce its rough
appearance.

Lumen

Smooth endoplasmic
reticulum is a site for lipid
synthesis and chemical
modification of proteins.
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~ Rough ER

> Smooth ER

4.11 The Endoplasmic Reticulum (Page 72)

Protein-containing vesicles from the
endoplasmic reticulum transfer substances
to the cis region of the Golgi apparatus.

Inside of cell

Rough endoplasmic

The Golgi chemically modifies
proteins in its lumen...

Golgi
apparatus  [EJ ...and “targets”
> them to the

correct addresses.

Cisternae

Flow of
material

Proteins for us
within the cell 2

4.12 The Golgi Apparatus (Page 73)
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The primary lysosome
is generated by the Golgi.

Inside of cell

Golgi
apparatus

Primary

lysosome
The lysosome fuses ?emndary
with a phagosome, ysosome
Phagosome

Products of

digesh’on\

EJ Small molecules

generated by
digestion diffuse

into the cytoplasm.

Plasma
B Undigested materials are released -
when the digestion vesicle fuses with |
Outside of cell the plasma membrane, £

4.13 Lysosomes Isolate Digestive Enzymes from the Cytoplasm (Page 74)

Matrix Cristae Inner QOuter
membrane membrane

The cristae contain key
molecules for the generation
of ATP from fuel molecules.

The inner membrane is the primary The matrix contains ribosomes,
barrier between the cytosol and DNA, and several of the enzymes
mitochondrial enzymes. used for cellular respiration.

4.14 A Mitochondrion Converts Energy from Fuel Molecules into ATP (Page 75)
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Thylakoid membranes are sites

where light energy is harvested
by the green pigment chlorophyll
and converted into ATP. v

ATPisused in
converting CO, to
glucose in the stroma,
the area outside the
thylakoid membranes. J

thylakoids)

Inner
membrane

Quter
membrane

4.15 The Chloroplast: The Organelle That Feeds the World (Page 76)
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larger cell Double membranes may have originated when

Membrane of ]

one cell engulfed another.

Membrane of Double

smaller cell membrane

4.18 The Endosymbiosis Theory (Page 78)




© Cross-section reveals the “9+2" pattern of
microtubles, including nine pairs of fused
microtubles. ..

...and two unfused
inner microtubules.

Radial spoke
Motor protein
(dynein)

“Linker” protein
(nexin)

Plasma membrane

£l The basal body has
nine fused

microtuble triplets
but no inner
microtubles.

Basal body

4,23 Cilia are Made up of Microtubules (Page 82)

{a) Dynein Microtubule
: doublet

@ End

Direction
of movement

@ End

Dynein is permanently attached to one micrombule)
and moves it with respect to a neighboring cne.

b) Kinesin Vesicle or
@ F organelle
Microtubule

Direction
of cytoskeleton

of movement

The motor protein kinesin attaches to organelles or vesicles
and “walks" them along the microtubules of the cytoskeleton.
The vesicle moves, while the microtubule is stationary.

@End
& End

4.24 Motor Proteins Use Energy from ATP to Move Things (Page 83)
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The ECM is composed of a tangled
complex of enormous molecules made of
proteins and long polysaccharide chains.

Proteoglycan

Collagen

4.26 An Extracellular Matrix (Page 84)
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Plasma membrane
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4.21 The Cytoskeleton (Page 80)

. . n
A cap of prateins is attached to the

end of microfilaments. B

. |
Actin microfilaments run the entire
length and support each microvillusj.

N
Cross-linking actin-binding proteins
link microfilaments to each other
and to the plasma membrane.

Plasma
membrane

Intermediate
filaments

4.22 Microfilaments for Support (Page 81)




