· hChapter 11: Membrane Structure

Compartmentalization:  Central role of membranes. Isolate from exterior, and isolation within. 

· The membranes primary structure arises from amphipathic quality of phospholipids and include: 

· Phosphatidyl-choline, 

· serine, 

· cholesterol 

· glycolipids. 

Diagram exterior vs.  interior

Fig. 11:17

· Triacyleglycerols will form micelles as will phospholipids.  Phospholipids will form shell that lets water enter (AKA bilayer.  TA will not.) 

· Bilayer permits amphipathic larger scale structures to form.  

· The reason for spheres:  Fig. 11:12, 11.13
· Large scale amphipathic structure will not tolerate edges, so…. Sphere is most stable.

· Cage like structure of water and collection via exclusion (AKA hydrophobic expulsion)  are two motifs that explain lipid behavior in water. 

Cell membrane are studied via: 

· liposomes 

· bilayer pores

Infer that there is lateral and rotational movement, little to no flipping. 

Experimental Evidence? 

Fig. 11.14, 11.15
Lipid fluidity is a function of fat ratios (sat /unsat.  vs. cholesterol (varies w/ To)


Lipid asymmetry

1. Cytosolic face: sugars cholines  vs noncytosolic with phosphotidylserines, ethanolamines etc..) 

2. Protein polarity and diversity Fig. 11:21, 11:22
3. Asymmetry starts in the ER and vesicles will bud from ER. 

Lipids are largely added to one side and flipped to the other (via flippases) Fig. 11:18


FLIPPASES ARE ALSO SIGNIFICANT BECAUSE…

Consider a sphere with two layers.  The outer layer has more lipids than the inner, so upon fusion with outer cell membrane, it will become asymmetrical.  Flippases again restore symmetry. 

· Diffusion across membrane is a function of size, polar groups and charge and are additive.   Look at these four…..

· But many molecules that do not appear to be able to diffuse across get across much quicker…. Why?  

Proteins of the Cell membrane: 

Various roles:Transporters (Na pump), Linkers (intergrins), receptors and enzymes

Can be associated in many ways:  transmembrane, lipid and protein linked. Fig. 11:21, 11:22
Transmembrane proteins are usually motifs of alpha helices or beta pleats as they’re stable,  lots of H bond and have hydrophobic/hydrophilic areas. Fig. 11:28


Proteins of cell membranes are isolated with detergents, 
2 different detergents: 

SDS: strong and imparts a negative charge to proteins 

Triton 100X, (mild and does not impart a charge.) 

These differences were seen in the protein lab.

Gel implications? 


Note Bene: Ignore structure of bacteriorhodopsin and PSU rxn center. 

Cell Cortex helps to stabilize the cell membrane (cytosolic) 

RBC as a model of the cell membrane and related cell cortex.  
Why a good model?  No nucleus, no endomembrane, easily isolated and purified. 

Assume a RBC is made of 4 proteins

· attached transmembrane protein (1)

· cluster of linkers (4)

· spectrin as a cross linker (4)

· actin capping protein (1) 

How would you experimentally verify these? …

Hints:  ratios, dyes that can or can not pass membrane, Triton vs  SDS,  ratios, precipitate, mRNA, etc.


· 1. Glycocalyx (external sugars and associated anchoring proteins) 

· 2. protein partitioning of cell membrane. 
· 1. Cell surface: The glycocalyx: Fig. 11:33
· hydration to adsorb water and make slimy

· moderates impact and chemical flux

· cell/cell recognition as in helping in diapedsis Fig. 11:34
· 2. Cell fluidity can be restricted via: 

· Links from with in a cell

· Links on exterior of cell

· Links to another cell

· Barriers to diffusion at perimeter

· Diagram these…


