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Module 1932: The Cell  




Lecture 2


     The Plasma Membrane                      Wednesday 2nd  Feb 2005

All eukaryotic cells are encapsulated by a plasma membrane
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Basic Functions

1. Integrity 

2. Nutrients enter 

3. Waste exits 

Structure

Amphipathic

1. Hydrophobic or nonpolar 

2. Hydrophilic or polar 

Phospholipids

· Form a bilayer 
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Structure of phospholipids
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Fluidity

· Lipid molecules can diffuse within lipid bilayers

· Phospholipids are mobile

· Lipid molecules often swap places with neighbours up to 107 times per second

· Rotate along long axis

· Bilayer lipids are synthesised in the ER, the cytosolic side

· Therefore need to move some newly formed lipids to other side

· Spontaneous movement from one side of the monolayer (leaflet) to the other (FLIP FLOP) is restricted

· Phospholipid translocators place cytosolically made lipids on the extracellular leaflet during synthesis

· Scramblases and flippases mediate phospholipid movement
· Fluidity depends on composition
Not just phospholipids
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· Glycolipids 

· Several phospholipids: 

Phosphatidylcholine 
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Phosphatidylserine 
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Phosphatidylethanolamine 
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Sphingomyelin 
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Monolayers differ in composition

· Outer/extracellular monolayer 

· Inner/cytosolic monolayer 

Asymmetry

· Maintained by membrane bound phospholipid translocators 

Asymmetry is functionally important

Many cytosolic proteins bind to specific lipid head groups

Protein kinase C

· Activated in response to extracellular signals

· Binds to cytosolic face of plasma membrane

· Phosphatidylserine (-vely charged) rich

· PKC requires this for function

Phosphatidylinositol

· Minor phospholipid 

· Concentrated in cytosolic monolayer 

· Lipid kinases add phosphate groups at distinct positions 

· These sites act as binding sites to recruit specific proteins from the cytosol to the membrane 

Phosphatidylinositol kinase (PI 3 kinase)

· Example of a lipid kinase 

· Activated in response to extracellular signals 

· Helps recruit extracellular signalling proteins to cytosolic face of the plasma membrane 

Phospholipase C

· PM has phospholipases activated by extracellular signals to cleave specific phospholipids 

· Fragments are generated = short lived intracellular mediators 

· Phospholipase C cleaves an inositol phospholipid in cytosolic monolayer to form 2 fragments: 

1. 1 remains in PM where helps activate PKC 

2. 1 releasead into cytosol and stimulates release of Ca2+ from ER 

Membrane Proteins

Protein Functions
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Different conformations within the membrane

· Transmembrane 

· Cytosolic 

· Extracellular 

· Via other proteins (peripheral) 

· Integral 
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The proteins in each type of membrane give it its
unique properties.
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Carbohydrates-

Glycoproteins and Glycolipids

Oligosaccharide chains are covalently bound to membrane proteins and lipids 

When attached to transmembrane proteins = Proteoglycans.   Cell coat/Glycocalyx

