Membrane Lecture:

Lipid bilayer + proteins form a fluid mosaic

Components

1. Phospholipids

   
 phosphoglycerides

    
sphingolipids


2. Glycolipids


3. “Neutral” Lipids
     
  Sterols et al 

3 types of Membrane lipids

· All lipids contain fatty acids

· Arachidonic Acid (20 C and 4 double bonds)

· Precurosor for eicosanoid synthesis

1) phospholipids

a. phosphoglycerides
i. comprised of glycerol, phosphate, 2 fatty acids and alcohol
ii. ex. Phosphatidyl serine, choline, ethanolamine, glycerol and inositol

iii. draw a phospholipids (with kink)

b. sphingolipids
i. comprised of sphingosine, fatty acid, phosphate and alcohol
ii. derived from C18 amino alcohol (sphingosine)

1. sphingosine has rans configuration

iii. ex.  Sphingomyelin (is a phosphocholine), The alcohol group contains ethanolamine and choline
2) Glycolipids
a. The PI Glycan or GPI anchor where the phosphotidylinositol is in the membrane
b. Glycosphingolipids
i. Sugar-containing lipids which is derived from sphingosine (but sphingomyelin is not one!)
ii. Ex. Cerebrosides (single hexose) and gangliosides (chain of 3 or more sugars, where one is a sialic acid)
3) Neutral Lipids (Sterols)

a. Contains 3 x 6 membered ring with 1 five membered ring

i. Helps with salt balance, metabolic function, and sexual function

b. Cholesterol

i. Steroids derived from cholesterol include: testosterone, cortisol,  prednisolone, estradiol, aldoesterone, prednisone

c. Diacylglycerol

i. Similar to phosphoglycerol except no Phosphate group bu rather an alohol

Membrane Organization

1) outside: choline-containing phospholipids and cholesterol

a. cholesterol, phosphatidylcholine, sphingomyelin

2) Inner: aminophospholipids

a. Phosphatidyl ethanolamine and serine

3) Diacylglycerol moves freely between inner and outer

Lipid movement:

1) membrane fluidity determined by lipids and proteins

2) bobbing, flexing, rotating, flip flop, flexion, lateral diffusion

3) FRAP experiment

Membrane Protein

1) integral

a. penetrates the lipid bilayer and spans the membrane one or more times

b. most are amphipathic

c. hydrophobic within the bilayer 

d. hydrophilic regions extend into the aqueous environment

e. transmembrane span

i. alpha helix or beta barrel where 20-30 hydrophobic amino acids

2) Peripheral

a. Outside the lipid bilayer and usually associated non-covalently

i. Hydrophilic head groups of membrane lipids
ii. Hydrophilic domains of integral proteins

b. Asymmetric distribution peripheral and transmembrane proteins

3) Lipid-anchored

a. Outside the lipid bilayer and covalently linked to the membrane

b. Four types

i. Palmitolyation: thioester bonds

ii. Myristoylation: amide bonds

iii. Prenylation: thioether bonds

iv. Short oligosaccharide amide-linked to GPI (glycophosphatidylinositl)

1. exposed to external milieu  (asymmetric)

_ Diffusion of membrane proteins


Some move fast, others move very little







