| Peripheral membrane
_proteins do not penetrate
‘the bilayer at all.

| (forming glycolipids).

Cellular Membranes

Carbohydrates are attached | Someproteins adhere
to the outer surface of proteins | = | one cellto another.
{forming glycoproteins) or lipids %%wmm%“ i

S

S
o s
b PR e
S

Cholesterol molecules interspersed

£ | Some integral membrane ...others penetrate only
among phosphoalipid tails in the proteins cross the entire partially into the bilayer.
bilayer influence the fluidity of phospholipid bilayer...

_fatty acids in the membrane.

5.1 The Fluid Mosaic Model (Page 88)
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e Aqueous environment

S
e

.

The nonpolar, hydrophobic fatty acid
“tails” interact with one another in the
Lin*:ericnr of the bilayer.

The charged, or polar, hyd'rophi_li_c'.
"head” portions interact with
polar water.

Agqueous environment

B Frozen tissue is :
fractured with a
knife.

5.2 A Phospholipid Bilayer Separates Two Aqueous Regions
(Page 89)

S Fracturing causes one half of
the membrane to separate
from the other.

Proteins sticking out of
the fractured membrane
must have been
embedded in the lipid
bilayer.

5.3 Membrane Proteins Revealed by the Freeze-Fracture Technique
{Page 90)
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Hydrophilic R groups in exposed
parts of the protein interact with
water.

Aqueous environment
(extracellular)

Hydrophobic
interior of bilayer

Hydrophobic R groups in this
part of the protein interact with
the hydrophobic core of the
membrane, away from water.

5.4 Interactions of Integral Membrane Proteins (Page 90)
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(2) Homotypic binding Tissue from a red sponge

contains similar cells bound
to each other. )

%
The sponge tissue can be

disaggregated into single
cells by passing it through

a fine mesh screen.

Exposed regions of membrane
proteins bind to each other...

5.5 Cell Recognition and Adhesion (Page 92)

(b) Heterotypic binding

These gametes from a
“marine alga look identical
but have different cell
‘surface proteins.

2 Mating type & Mating type

to each other by
complementary
protein binding.
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(a)

Microvilli Lumen of intestine

Tight junctions bar the movement of dissolved materials
through the space between epithelial cells. There is no
intercellular space where there is a tight junction. Long
rows of tight-junction proteins form a complex meshwork,
seen at the bottom of the freeze-etched image.

(b) Plasma membranes,

Intercellular
space

Cytoplasmic
plaque

Adhesion
protein

Plasma

(c)

Intercellular
space

Keratin fiber

Desmosomes tightly link adjacent cells but permit materials
to move around them in the intercellular space. Anchored in
dense plaques, cell adhesion proteins cross the intercellular
space, binding adjacent cells together. Keratin fibers extend i
-through the cytoplasm from one plaque to another. space

Hydrophilic

Connexons

Gap junctions let adjacent cells communicate. Dissolved molecules
and electric signals may pass from one cell to the other through the
channel formed by two connexons extending from adjacent cells.

5.6 Junctions Link Animal Cells Together (Page 93)
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EXPERIMENT
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Add equal amounts of three dyes
to still water in a shallow container.

10 minutes later

5 minutes later

Sample different regions of the
solution and measure the amount
of each colored dye. JA

Concenltration

The number and position of

EEE T py

molecules of each dye can be bl et s P20 88D pisayn pERien 3 EuBebab s tores =
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5.7 Diffusion Leads to Uniform Distribution of Solutes (Page 95)
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Hypertonic Isotonic
(concentrated salt (equivalent salt Hypotonic
7 solution) concentration) (dilute salt solution)
Inside Qutside
of cell of cell
- ®

Animal cell

Cells take up
water, swell,
and burst.

Plant cell

Cell body shrinks |
and pulls away
from the cell wall.

Cell stiffens
but generally
retains its shape
because cell
wall is present.

H0 Vacuole

5.8 Osmosis Modifies the Shapes of Cells (Page 26)

[ A polar substance is more concentrated

nding of a stimulus molecule |

causes the channel to open...

...and the polar substance can
diffuse across the membrane.

5.9 A Gated Channel Protein Opens in Response to a Stimulus (Page 97)
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inside the funnel.

[ Potassium ions just fit J

5.10 The K* Channel (Page 98)

(a)

..which then changes
its shape...

Glucose hinds to
the protein...

The carrier protein
has a glucose
binding site.

- Glucose
carrier protein

Plasma
membrane

... releasing
the glucose.

3 The carrier protein returns
| toits original shape, ready
| to bind another glucose.

5.11 A Carrier Protein Facilitates Diffusion (Page 99)

®)

Rate of diffusion

Some carriers All carriers
are occupied. are occupied.

]

Amount of glucose
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one substance in different substances in different substances in -
5.12 Three Types of Proteins for Active Transport (Page 99)

5_ 1 Membrane Transport Mechanisms

 TRANSPORT © EXTERNAL ENERGY 'MEMBRANE PROTEIN

No With concentration gradient ‘No = Not specific

Facilitated diffusic - No With concentration gradient ~  Yes  Specific
Active transport Yes ATP hydrolysis (primary) Yes Specific
{Page 100)




56 CHAPTER FIVE

3 Na*and 1 ATP ADP is released, causing a EJ 3 Na* are released as
molecule bind to |00

"

[y P; is released, causing the
‘pump’s shape to change,
and releasing 2 K™,

5.13 Primary Active Transport: The Sodium-Potassium Pump (Page 107)
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wmm

afm*

5.14 Secondary Active Transport (Page 101)

5.15 Endocytosis and Exocytosis (Page 101)
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(@) Information processing

Signal binding induces
a changein the
receptor protein...

Signal
binding

QOutside of cell
Signal
molecule

Inside of cell ...causing some effect
inside the cell.

{c) Organizing chemical reactions

(b} Energy transformation

A membrane pigment

Qutside of cefil absorbs energy.
1 Qutside
Ty Energy source
U\w(such as light) e

B

pigment
7

iy ok

or+ @D AT
Inside of cell ‘\
|4 The membrane pigment transfers the
energy to ADP to form ATP, which the
. cell can use as an energy source.

Outside of cell

il Each protein carries out a
single chemical reaction.

Inside of cell

The product of the first reaction
must diffuse to reach the site of
the second reaction.

The membrane organizes
the two reactions so that
thay occur at the same
time and place.

5.17 More Membrane Functions (Page 103}




