Biochimie Membranaire

Introduction - Réles et importance des membranes biologiques
1- Lipides et protéines membranaires / dynamique membranaire
2- Etude expérimentale des protéines membranaires

3- Principaux canaux et transporteurs: Etudes « structure-

mm) fonction »
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Les differentes categories de
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Comment etudier un canal ?
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Canal isolé ou cellule entiere
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Canaux « voltage déependants »
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Une structure conservée

(a) Voltage-gated K*channel (tetramer)
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(b) Voltage-gated Na*channel (monomer)
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Les canaux voltage dépendants sont responsables
de la propagation du potentiel d’action:
lls permettent de véhiculer une information
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Mécanisme de sélectivité

Exemple du canal potassique KcsA







(a) Single subunit (b) Tetrameric channel
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(b) K" ions in the pore of a K" channel (side view)
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(a) K" and Na* ions in the pore of a K" channel (top view)
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Motor

Voltage-gated neuron
Ca2+ channel

Acetylcholine

. Voltage-gated
) Na*channel
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Structure du pore du récepteur nicotinique a I'acétylcholine (4 A de résolution)

(Miyazawa et al (2003) Nature)



Comment étudier I'ouverture du canal ?

e Cysteine scaning mutagenesis (cf TD)
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With receptor sites

Bulky hydrophobic occupied, the M2
Leu side chains of Binding of two acetylcholine helices have smaller,
M2 helices close molecules causes twisting polar residues lining
the channel. of the M2 helices. the channel.
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Canaux non ioniques
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Il existe des canaux a eau

0.5 min | 1.5 min 2.5 min 3.5 min

Transfert des ovocytes dans un milieu hypoosmotique



Les AQP ont un role important dans les
tissus ou I'absorption d’eau est importante

3. Kidney tubule fluid absorption
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Régulation de AQP2

Adressage de AQP2 vers le tube collecteur des
reins est controlé par la vasopressine

(regulation traffic endosomes, similaire a
GluT4)

Effet antidiuretique, donc rétention d’eau



Structure tetramerique / specifique de H,O
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Les transporteurs de Glycerol font partie de la
méme famille que les AQP

lIs peuvent avoir un role dans les adipocytes







Biochimie Membranaire

Introduction - Roéles et importance des membranes biologiques

1- Topologie et Structure des protéines membranaires
=) 2- Structure et fonction des canaux et transporteurs

3- Dynamique membranaire
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1:\:{8WA8  Typical Intracellular and Extracellular
lon Concentrations

Ion Cell (mM) Blood (mM)
MAMMALIAN CELL

(VERTEBRATE)

K 139 4
Na* 12 145
@ls 4 116
HEO = 12 29

X= 138 9
Mg+ 0.8 15
Ga <0.0002 1.8

“The large nerve axon of the squid has been widely used in studies
of the mechanism of conduction of electric impulses.

X~ represents proteins, which have a net negative charge at the
neutral pH of blood and cells.



Exoplasmic
face

P-class pumps

Plasma membrane of plants, fungi,
bacteria (H" pump)

Plasma membrane of higher
eukaryotes (Na*/K* pump)

Apical plasma membrane of
mammalian stomach (H*/K* pump)

Plasma membrane of all eukaryotic
cells (Ca?* pump)

Sarcoplasmic reticulum membrane
in muscle cells (Ca?* pump)



Motor

Voltage-gated neuron
Ca2+ channel
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V-class proton pumps

Vacuolar membranes in
plants, yeast, other fungi

Endosomal and lysosmal
membranes in animal
cells

Plasma membrane of
osteoclasts and some
kidney tubule cells



F-class proton pumps

Bacterial plasma
membrane

Inner mitochondrial
membrane

Thylakoid membrane
of chloroplast
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ABC superfamily

Bacterial plasma
membranes (amino acid,
sugar, and peptide
transporters)

Mammalian plasma
membranes (transporters
of phospholipids, small
lipophilic drugs, cholesterol,
other small molecules)




Topologie des ABC transporteurs
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V.- AR S A Selected Human ABC Proteins

Protein

ABCA1

ABCB1 (MDR1)

ABCB4 (MDR2)
ABCB11

CFTR

ABCD1

ABCGS/8

Tissue Expression

Ubiquitous

Adrenal, kidney,
brain

Liver
Liver
Exocrine tissue

Ubiquitous in
peroxisomal membrane

Liver, intestine

Function

Exports cholesterol and
phospholipid for uptake into
high-density lipoprotein (HDL)

Exports lipophilic drugs

Exports phosphatidylcholine into bile
Exports bile salts into bile
Transports Cl~ ions

Influences activity of peroxisomal
enzyme that oxidizes very long
chain fatty acids

Exports cholesterol and
other sterols

Disease Caused by
Defective Protein

Tangier’s disease

Cystic fibrosis

Adrenoleukodystrophy
(ADL)

B-Sitosterolemia
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Cotransport Systems Driven by Gradients of Na® or H*

Transported solute Cotransported solute Type of
Organism or tissue (moving against its gradient) (moving down its gradient) transport
E. coli Lactose H* Symport
Proline H* Symport
Dicarboxylic acids H* Symport
Intestine, kidney of vertebrates Glucose Na™ Symport
Amino acids Na* Symport
Vertebrate cells (many types) (67 g Na* Antiport
Higher plants K" H* Antiport
Fungi (Neurospora) K" H Antiport
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H+-linked V-class H*
O antiporter EO pump

Na*-neurotransmitter
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H*-pumping proteins
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Aide pour Révisions

Annales 2021-22 et 2022-23

Exercices TD

Séances questions le 11/10/2022
Possibilité d’aide personnalisée sur RDV



