Transport of solutes across
membranes
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Simple diffusion: solutes move down a
concentration gradient to reach equilibrium
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“downhill” movement
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Passive transport: solutes move down a
concentration gradient in a process
facilitated by a transmembrane protein
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Insulin regulation of glucose transport
®

When insulin interacts with its receptor, vesicles
move to surface and fuse with the plasma
membrane, increasing the number of glueose @
transporters in the plasma membrane.
When insulin level drops,
glucose transporters are
removed from the plasma
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The smaller
vesicles fuse with
larger endosome.

Patches of the endosome enriched for
glucose transporters bud off to become
small vesicles, ready to return to the &)

surface when insulin levels rise again.
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The chloride-bicarbonate exchanger

Carbon dioxide produced Bicarbonate
by catabolism enters dissolves in
erythrocyte blood plasma
COy Chloride-bicarbonate H(303 Cl

exchange protein

In respiring tissues

"F carbomc anhydra.se
ﬁ' COy + Hy0 ————— > HCO3 +H'

HCO3; ClI
Carbon dioxide leaves Bicarbonate enters
erythrocyte and is erythrocyte from
exhaled blood plasma 10

S. Ensign, Chem. 5700

Active transport: solutes transported against
a concentration gradient

“uphill” movement

S. Ensign, Chem. 5700

11

Active transport

* Primary: solute movement is coupled
directly to an exergonic reaction

« Secondary: solute movement is coupled to
exergonic movement of a different solute,
that was earlier pumped uphill by primary
active transport
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Primary active transport:
the Na+ K+ ATPase

@ 3Nat

Membrane potential =
50-70 mV

2K*

[Kt] = 140 mM
[Na™] =12 mM

+ Cytosol

+ + + + + +

Animal cells: higher [K*]
and lower [Na*] than
external environment

Breakdown of ATP
coupled to ion movement
against concentration
gradients

2K* . + 3Na*,, + ATP >
2K+ + 3Na*,, + ADP +
Pi
Generates a
transmembrane electrical
potential

~25% of human’s energy
yielding metabolism goes
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Transporter binds 3 Na™
from the inside of the
cell.
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Transporter releases
2K to the inside.

to support this reaction I
Extracellular fluid [K+l= 4 mM Outside
or blood plasma [Na™] = 145 mM 13 14
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Bacteriorhodopsin: a light-driven Vitamin A and vision
proton pump ik
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The two conformations of bacteriorhodopsin
(see kinemage EMS 8a)

Secondary Active transport

1. Form an ion gradient by primary
transport of Na* or H* against a
concentration gradient

2. Couple downhill flow of Na* or H* to
uphill pumping of another metabolite
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Form an ion gradient by primary transport of Na* or H* against a concentration gradient

Galactoside

transporter
Lactose
(outside)

Lactose
(inside)

Couple downhill flow of Na* or H* to uphill pumping of another metabolite
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Structure and Mechanism of the
Glycerol-3-Phosphate Transporter
from Escherichia coli

Yatel Husng." M. Jomn Lombsun,” ! sl Song.
Mantrad Aues, Da-bang Wangl

The major facili ily the largest group of secondary
membrane Irmpnrtus in the :ﬂl Herc we report the 3.3 angstrom res-
elution structure of a member of this superfamily, GlpT, which transports
glycerol-3 into the pl inte the

o pt and
Wy plrlplnm The amino- and carboxyl-terminal h.lins of the protein exhibit
a ps!udo m‘mla symmetry. Closed off to the periplasm, a centrally located
1 ion pore ins two arginines at its closed end, which
comprise the substrate-binding site. Upon substrate binding, the protein
adepts a mare compact conformation, Wa propose that GlpT operates by
a single-binding site, altemating-access mechanism through a rocker-

switch type of movement.
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lon channels
* Formed by proteins
v e « Extremely high affinity
Cotransport Systems Driven by Gradients of Na* or H* Su bStrate
Transported solute t:olranspoded solute Type of
Organism or tissue (moving against its gradient) g down its gradient)  transport ° N ot S atu rable
E. coli Lacff}se H Symport
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Looking down the K+ channel from the cytosolic side
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* Trimers, identical 30-50 kDa
subunits

* Permit passage of small solutes
(e.g. nutrients)

« Each monomer made of a 16
stranded anti Il 3 barrel

« Pore length = 55 A inner
diameter ~7 A

* Membrane-exposed side chains
are hydrophobic
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Porin structure
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Summary of transport strategies/mechanisms The bacterial reaction center structure
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