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the plasma membrane
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(d) Cell-cell recognition. Some glyco-
V Figure 8.7 Some functions of brane proteins. In many proteins serve as identification tags that

cases, a single protein performs multiple tasks.

(a) Transport. Left: A protein that spans
the membrane may provide a hydrophilic
channel across the membrane that is
selective for a particular solute (see
Figures 7.32a and 8.15a). Right: Other
transport proteins shuttle a substance
from one side to the other by changing
shape (see Figure 8.15b). Some of these
proteins hydrolyze ATP as an energy
source o actively pump substances
across the membrane.

(b) Enzymatic activity. A protein built into
the membrane may be an enzgme with

its active site (where theeactant binds) »}}}5;,};,"

exposed to substances in the adjacent

solution. In some-Cases, several enzymes l’mm i i in (d).

in a membrane‘are organized as a team
that carries out sequential steps of a
metabolic pathway.

() Signal transduction. A membrane
protein (receptor) may have a binding
site with a specific shape that fits the
shape of a chemical messenger, such as
a hormone. The external messenger
(signaling molecule) may cause the
protein to change shape, allowing it to
relay the message to the inside of the
cell, usually by binding to a cytoplasmic
protein (see Figures 7.32a and 9.6).

are specifically recognized by membrane
proteins of other cells. This type of
cell-cell binding is usually short-lived
compared with that shown in (e).

(e) Intercellular joining. Membrane
proteins of adjacent cells may hook
together in various kinds of junctions,
such as gap junctions or tight junctions
(see Figure 7.30). This type of binding
is more long-lasting than that shown

Dﬂ)\-)\g
(f) Attachment to the cytoskeleton and
extracellular matrix (ECM).
Microfilaments or other elements of the
cytoskeleton may be noncovalently
T bound to membrane proteins, a function
TAmme U
.‘d)!’bj[}-’lmmls that helps maintain cell shape and
stabilizes the location of certain
membrane proteins. Proteins that can

bind to ECM molecules can coordinate
avtracalliilar and intracalliilar chanaec

‘Signaling molecule

Signal transduction
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V Figure 8.8 The genetic basis for HIV resistance.
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(b) HIV cannot infect a cell lacking
CCRS on its surface, as in
resistant individuals

(a) HIV can infect a cell with
CCRS on its surface, as in
most people.
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Lower Higher More similar
concentration concentration concentrations of solute
of solute (sugar) of solute
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molecule
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:o‘ Selectively
Lg% permeable
membrane
Water molecules > i » <
can pass through 2 i—» Water molecules
pores, but sugar | ® z,‘zl cluster around
molecules cannot. 2 <2 sugar molecules.

This side has ) > This side has mort
fewer solute ’Q I solute molecules
molecules and == and fewer free
S%

more free water a 2. water molecules.
molecules.

?
Water moves from an area of
higher to lower free water concentration
(lower to higher solute concentration).
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a trangport protein (a cotransporter) can couple the “down- hill” diffusion of 22 \=< 253 —es
the solute to the “uphill” transport of a second substance against its OWN - on alf L) o KO ohip) Ly o

concentration gradient. VR S

[n the example

a cotransporter couples the return of H+ to the transport of sucrose into the cell. This protein
can tranglocate sucroge into the cell againgt ite concentration gradient, but only if the sucrose
molecule travels in the company of an H+.

The ATP ig uged on proton pump to transfer H+ out the cell

Sucrose — SLCC
WF¥/sucrose

cotransporter Diffusion of H*
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frolo plosis =

Phagocytosis =™ N "8

Pinocytosis =2 A““'“a'

EXTRACELLULAR
FLUID

CYTOPLASM
n phagocytosis, a cell engulfs a particle
byex‘endmg M (smgular,

pseudopodium) around it and packaging
it wlt}%ln amembranous sac called a food

wvacuole. The particle will be: awwﬁe vesi

food vacuole fuses with a lysosome cont
‘Thydrolytic enzymes (see Figure 7.13a).
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In pinocytosis, a cell continually “gulps”
droplets: to tiny
vesicles, byi of the plasma
membrane. In this way, the cell obtains
molecules dissolved in the droplets. Because
any and all solutes are taken into the cell,
pinocytosis as shown here is r
fhesutances i rnspors i

Receptor-Mediated Endocytosis

(e Aﬁ& —aa.—-)f—-“’

with specific

solutes (purple) A 3

bound to N

receptors (red) 4 \
) i

Receptor-mediated endocytosis is a W

specialized type of pinocytosis that enables ()’l"’) L s\l C"“ 2 il S
the cell to acquire bulk quantities of speci.ﬁc

, even though those .,
may not be very concentrated in the ,}chi«ls 285 VS W)

extracellular fluid. Embedded in the plasma

membrane are proteins with receptor sites &
exposed to the extracellular fluid. Specific £
solutes bind to the receptors. The receptor \_( e u% c\M\-"OI
proteins then cluster in coated pits, and f

each coated pit forms a vesicle containing

the bound molecules. The diagram shows

only bound molecules (purple triangles) inside

the vesicle, but other molecules from the E X - LpL MT\W
extracellular fluid are also present. After the

ingested material is liberated from the f Mfol
vesicle, the emptied receptors are recycled
to the plasma membrane by the same vesicle

(not shown).
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