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Lipid Categories



Definitions



Stereospecific Numbering

L-Glycerol-3-Phosphate or sn-Glycerol-3-Phosphate



Stereospecific Numbering

L-Glycerol-3-Phosphate or sn-Glycerol-3-Phosphate



Naming Conventions

PC 18:0_20:4

PC(18:0/20:4)



Naming Conventions

PC O-18:0_20:4

PC(O-18:0/20:4)



Naming Conventions

PC P-18:0_20:4 

PC(P-18:0/20:4)



Glycerol-3-Phosphate Synthesis



Biosynthesis of Phosphatidic Acid



Biosynthesis of Triacylglycerol



Biosynthesis of Glycerophospholipids



Strategies for Phospholipid Synthesis



De novo Synthesis of PC

(Phosphatidylcholine)



De novo Synthesis of PE

(Phosphatidylethanolamine)



De novo Synthesis of PS

(Phosphatidylserine)



Interconversions of PC, PE and PS



De novo Synthesis of PI

(Phosphatidylinositol)



PI Phosphorylation



De novo Synthesis of PG

(Phosphatidylglycerol)



Cardiolipin



Bis(Monoacylglycero)Phosphate

Note that both glycerol molecules are linked to the phosphate group via C1

Important for the degradation of sphingolipids



Ether Phospholipids:

The Plasmalogens

Most frequently, the polar headgroup is choline (C) or ethanolamine (E)



Sphingolipids



Sphingolipid Definitions



Biosynthesis of Sphingosine



Sphingosine 1-Phosphate



Comparison of S-1-P and LysoPA



Biosynthesis of Ceramide



Biosynthesis of Sphingomyelin



Comparison Sphingomyelin and PC



More Definitions



Degradation of Sphingolipids 



Degradation of Sphingolipids 



Niemann-Pick Disease Type A



What Are Glycerolipids and 

Phospholipids Good for?

• Build Biological Membranes

• Energy Sources 

• Signaling Pathways



Lipid Bilayers



Movement in Bilayers



Lipid Rafts



Digestion of Fats



Bile Acids/Salts

• Bile salts act as detergents in the digestive tract to emulsify triacylglycerols

and phospholipids into micelles.

• Bile salts are highly oxidized derivatives of cholesterol.



Mixed Micelles

• The hydrophobic surface of the bile salt associates with TAGs, 

and a number of these aggregate to form a micelle

• This allows the association of pancreatic lipase, which liberates free

fatty acids in smaller micelles that are absorbed through the mucose



Lipases and Phospholipases

• Lipases and phospholipases are unique enzymes because their substrates 

are lipids, not small molecules. 

• At low concentrations, 

DiC7PC forms monomers.

• At higher concentrations, it 

forms micelles.

• The concentration at which 

micelles form is called critical 

micellar concentration 

(CMC).

• Lipases and phospholipases work best on surfaces: Surface Activation



Definitions

• Lipases and phospholipases are esterases



Lipid Signaling



Phospholipase Sites of Action

1-Palmitoyl-2-oleoyl-sn-glycerol-3-phosphoinositol 4’,5’ bisphosphate (PIP2)

Phospholipase A1 Phospholipase C

Phospholipase DPhospholipase A2



Phospholipase Sites of Action

Sphingomyelin

Ceramide

Sphingomyelinase

Sphingomyelinase is a

sphingomyelin-specific 

phospholipase C



Phospholipids Are Key to Signaling


