
Figure 10-4 
.    Packing arrangements of lipid molecules in an aqueous environment  
(A) Wedge-shaped lipid molecules (above) form micelles, whereas cylinder-shaped phospholipid 
molecules (below) form bilayers. (B) A lipid micelle and a lipid bilayer seen in cross section. Lipid 
molecules spontaneously form one or other of these structures in water, depending on their shape. 
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A confocal microscope image of cells transfected with a 
fluorescent, transmembrane protein 
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Figure 10-2 
.    The parts of a phospholipid molecule  
This example is phosphatidylcholine, represented (A) schematically, (B) by a formula, (C) as a 
space-filling model, and (D) as a symbol. The kink resulting from the cis-double bond is 
exaggerated for emphasis. 
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Figure 10-12 
.    Four major phospholipids in mammalian plasma membranes  
Note that different head groups are represented by different colors. All the lipid 
molecules shown are derived from glycerol except for sphingomyelin, which is 
derived from serine. 
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PERCENTAGE OF TOTAL LIPID BY WEIGHT 

LIPID 
LIVER CELL 
PLASMA 
MEMBRANE 

RED BLOOD CELL 
PLASMA 
MEMBRANE 

MYELIN 

MITOCHONDRION 
(INNER AND 
OUTER 
MEMBRANES) 

ENDOPLASMIC 
RETICULUM 

E. COLI 
BACTERIUM 

Cholesterol 17 23 22 3 6 0 

Phosphatidylethanolamine 7 18 15 25 17 70 

Phosphatidylserine 4 7 9 2 5 trace 

Phosphatidylcholine 24 17 10 39 40 0 

Sphingomyelin 19 18 8 0 5 0 

Glycolipids 7 3 28 trace trace 0 

Others 22 13 8 21 27 30 

Table 10-1 
.  
   Approximate Lipid Compositions of Different Cell Membranes 
Copyright © 2002, Bruce Alberts, Alexander Johnson, Julian Lewis, Martin Raff, Keith Roberts, and Peter Walter; Copyright © 1983, 
1989, 1994, Bruce Alberts, Dennis Bray, Julian Lewis, Martin Raff, Keith Roberts, and James D. Watson  
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Figure 10-11 
.    Cholesterol in a lipid bilayer  
Schematic drawing of a cholesterol 
molecule interacting with two 
phospholipid molecules in one 
monolayer of a lipid bilayer. 

http://www.ncbi.nlm.nih.gov/bookshelf/br.fcgi?book=mboc4&part=A1864&rendertype=figure&id=A1876 

Figure 10-10 
.    The structure of cholesterol  
Cholesterol is represented (A) by a formula, (B) by a schematic 
drawing, and (C) as a space-filling model. 
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Presentation Notes
The main driver in the formation of membrane domains is the formation of lipid rafts

In this simple picture, the raft formation is driven by phase separation of lipids based on the structure of the tail groups

Saturated lipids phase separate from unsaturated lipids to from rafts 

We will use this system to analyze the partitioning of probe lipids between these phases.
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Simons, Science 290 1721 (2000) 
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Presentation Notes
 Efficient cell signaling is based on recruiting a limited set of
 proteins & receptors localized in dense lipid “rafts”


 2-D nature of membranes ideal for image mapping of
  lipid-mediated signaling domains
 AFM topography
 Fluorescence imaging of labeled components

Overall goal is use imaging techniques to map signaling domains
Must also use model membranes to study lipid mediated interactions.
That’s what we’ll discuss today




Modern view of the membrane 
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Presentation Notes
A more modern view of the cell membrane includes mobile microdomains (such as actin corrals, lipid rafts, and protein islands) that compartmentalize the surface.  And these compartments themselves are moving in the membrane.  Of course, a cell is very small, on the order of 10 microns.  So, In order to explore the diffusional motion of membrane proteins and the influece of membrane organization, we need a technique that offers infromation on the nanometer scalle and can follow receptor dynmaics with high temporal resolution.  SPT is one technique that provides the necessary spatio-temporal resolution.  





1-palmitoyl-2-oleoyl-sn-glycero-3-phosphocholine 
(POPC) 

What is the meaning of "sn" in the lipid name?  
Answer 
From "Nomenclature of Lipids", IUPAC-IUB Commission on Biochemical Nomenclature (CBN) (www.chem.qmul.ac.uk/iupac/lipid) 
 
Lip-1.13. Stereospecific Numbering. In order to designate the configuration of glycerol derivatives, the carbon atoms of glycerol are numbered stereospecifically. 
The carbon atom that appears on top in that Fischer projection that shows a vertical carbon chain with the hydroxyl group at carbon-2 to the left is designated as 
C-1. To differentiate such numbering from conventional numbering conveying no steric information, the prefix 'sn' (for stereospecifically numbered) is used. 

N-dinitrophenyl-aminocaproyl phosphatidylethanolamine 
(16:0 DNP-Cap PE) 



Mast Cell Signaling:  the cornerstone 
of allergic inflammation 

Gilfillan, 2006 Nat. Rev. Immunol 
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Presentation Notes
Scheme of FceRI signaling
Lots of people have allergies
Spatial regulation is the key to understanding the mechanism of FceRI signal transduction

Immunoreceptor
ITAMs   like Tcell and Bcell Receptors



1 nm Hydration Layer 
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