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Cell Membrane Components and Structure Determination 

 
Fatty Acids 
Carboxylic acids with variable length carbon tails.  Amphipathic due to polar 
head group, non-polar tail. Monounsaturated form oxidized to form one cis 
double bond with rigid 30o kink on each side (Of course the torsion angle 
between the two carbons of the C=C itself is 0). All other C-C bonds are free 
rotating.  Know these four FAs.
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In mixtures of fatty acids, the Tm (solid-liquid phase transition temp) is increased 
by saturated acids and decreased by unsaturated acids.  The awkward 
structure of unsaturated acids disrupt packing of the membrane. 
 

Attach 3 fatty acids to to glycerol 
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 at the –OHs and you get triacylglycerol. 
More importantly, attach a : 

Saturated fatty acid to the top (R1) -OH 
Unsaturated fatty acid to the middle (R2) -OH  
Phosphorylated headgroup to the bottom (R3) -H 

And you get a glycerophospholipid.  These make cell membranes.   

 
   
 



 
 
 
 
             Memorize 
Recognize that my name means ->   This   This 

 
 
Know these three lipids that are mixed together in cell membranes : 
Cholesterol – 4 rings, stacks between hydrocarbon tails in animal membranes 
DPPC – Phospholipid with 2 saturated hydrocarbon chains.  Increases Tm. 
POPC – Phospholipid with an unsaturated chain. Decreases Tm. 
 
More Membranes 
 
The hydrophobic effect entropically drives the formation of : 
 
Micells are a balls of  
wedge shaped phospholipids. 

 
 
 
The hydrophobic ends of two 
monolayers can stick together to 

make lipid bilayers, which form 
hollow balls, Liposomes. 

 
These lipid bilayers also form our cell membrane.  Transmembrane proteins 
can span the bilayer IF they have hydrophobic residues in the middle 
membrane region and hydrophilic residues on the ends.  Phospholipids in the 
bilayer can float freely around, as long as they are in the plane of their layer.  
They can’t flip to the other side without special enzymes, flippases.  Other 
amphipathic protiens and molecules can pass right through, or are anchored by 
scaffold proteins. 
 

Zwitterion alert! 



Detergents  are amphipathic molecules that can dissolve in water but also slip 
into membranes.  Their high mobility makes the membranes more fluid, and they 
are used to disrupt cells and get highly insoluble proteins into solution. 
 
X-Ray Crystallography – Works by shining a coherent x-ray beam through a 
crystal of protein.  The inner shell electrons of each atom refract the x-rays.  
However, due to the different distance from the x-ray source, the refracted x-rays 
are not always in phase, so they add or subtract from each other depending on 
how close their originating atoms were.  These makes a 2 dimensional map of 
electron density.  By taking multiple snapshots of the protein crystalized with 
different heavy ion markers, and fitting the primary amino acid sequence into 
these electron density pictures in a way that makes sense, we can determine the 
exact structure of rigid protein elements. 
 
NMR 
NMR works by magnetically detecting the interactions between the spin states 
of neighboring atoms.  In 1-d NMR, each bond gives off a particular fingerprint 
which identifies its properties.  We can match this up with the primary AA 
sequence.  With 2-d NMR (correlation spectroscopy) we also measure the 
distortions of this fingerprint caused by hydrogens that are close enough in 
space to interact.  This is called the Nuclear Overhauser Effect (NOE).  Stable 
secondary structures like parallel and antiparallel B-sheets have different 
charateristic patterns of fingerprint distortions.  By correlating which atomic 
fingerprints are being distorted to the way they are being distorted and the known 
sequence of amino acids, we can predict the location and secondary structure of 
the amino acid sequence.  This works best for small proteins. 
  
Memorize these characteristics 
 

 


