Hydrophilic Region

"wata'r loving"

'Hydrophobic Region Transport Protein
"water fearing”
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I liquide extracellulare (LEC) & suddivisa
in plasma e liquida interstiziale, || materiale
che si sposta tra cellule e LEC deve
attraversare la membrana cellulare.
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della molecola

Cambiando la compasizione dello strato lipidico
pud cambiare la resistenza della membrana
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Lower concentration

Diffusion through
the lipid layer

Lipid-soluble molecules
such as O, and GO,
diffuese fresaly through

the plasma meambrans.

Diffusion through
channels

Some polar and charged

modecules diffuse

throwgh protein channels

thal span the [l
membrans. Watar

is a typical exampla.

—Facilltated
transport

Cerain molecules bind
o a protain, tngganng a
change in protein shape
that transports the
mcdecule across the
membrane. Glucose
typically enters calls by
this method,
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Competitive inhibition
by maltose
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trasporto facilitato

trasporto passivo

1 2 3 4

differenza di concentrazione
attraverso la membrana
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Glucose transport

Extracellular fluid

__ Glucose

GLUT '
transporter .

Intracellular fluid




HOW GLUT-1 Fﬁ.EILFﬂﬂ'ES GLUCOSE DIFFUSION
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H.Anml’nmm 4. Glucose is released
results, transporting glucose  inside of cell,
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Diffusion stops at equilibrium

| .ueule]m high

Diffusion is continuous
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inding of cytoplasmic

Na* to the protein stimulates

phosphorylahun by ATP.
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atep 1. Three Na+ ions bind to cytoplasmic
high-atfinity binding zites.
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Ca®
Ic.

+ Ca channel

Phospholamban
3Na

SR Ca™-ATPase

Ca®™

2
Ca Troponin C

FIG. 1. Schematic diagram of Ca®* fluxes in cardiac cell. Na-CaX,
Na*/Ca®* exchanger; Calseq, calsequestrin; Ryanodine rec., ryanodine
receptor; Ic,, slow inward Ca®* current; SR, sarcoplasmic reticulum.

Catt SERCA Conformational Cycle

ENZYIME ¢ phosphate
phosphorylation * ¢ hydrolyss









EXTRACELLULAR SPACE
[K®]=5mM
[Na®] = 145mM
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T | AL

CYTOSOL
KD] = 140mM
[Na®]=5-15mM







atep 1. Two substrates bind 1o the opposite
sides of the transporter. One substrate Ma+
ion} is traveling “downhill™, and will energize
transport of the other substrate (CaZ+ ion).
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atep 1. Two substrates bind to the extracellular
side of the transporter. One substrate ¢ Na+ion)
15 traveling “downhill™, and w111 energize

transport of the other substrate (amino acid).
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[Na*] high [Na*] low
[glucose] low [glucose] high

Na*-glucose symporter

Na* binding creates
a binding site for
glucose

Glucose binding
changes carrier
conformation

Nat release into
cytosol causes
glucose release




Apical
membrane

Tight junction

Transporting
epithelial cell

Basolateral
membrane




Lumen of kidney

lucose enters Na*
the cell on the Na™-

glucose symporter

2

The symporter uses
energy stored In the
Na* gradient to push
glucose against its
concentration gradient
as Na* moves down
Its gradient.

membrane

[Glucose] high

)| B
)
Basolatefal/

membrane

[Glucose] low E

Na+ is pumped out of
the cell by the Na*-K*-
ATPase while glucose
diffuses out using a
facilitated diffusion

carrier.
Ko @

or intestine [G|ut:058] low ["’ﬁhigh

Na-glucose symporter

Glu Nﬂ‘. maq-lm
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Na*

Extracellular
fluid

ma*lhigh
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