
Biosynthesis of 

Glycerophospholipids 

also known as 

Phosphoglycerides or  

Phosphoacylglycerol 

Lippincott’s Ch 17 
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Cardiolipin: Two molecules of Phosphatidic Acid 

Connected through Glycerol 
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Degradation of Phospholipids: 
Phospholipase A1   

Phospholipase A2 

Phospholipase C 

Phospholipase D 

PHOSPHATE 
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Degradation of Phospholipids 





Biosynthesis of Triacylglycerol & 

Phosphoacylglycerol 
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Phosphotadic Acid is Common Intermediate 
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Biosynthesis of glycerophospholipids 

Alcohol1  Phosphate   Alcohol2 

Transfer ~(Phosphate-Alcohol1) to Alcohol2 or 

Transfer ~(Phosphate-Alcohol2)  to Alcohol1 



Synthesis of Phosphatidyl Inositol 

Transfer of Phosphatidic acid to Inositol 

 

       

CDP-diacylglycerol            +      Inositol 

 

 

 

 

 

  CMP       Phosphatidyl Inositol 



Synthesis of Phosphatidyl Inositol 



Synthesis of Phosphatidyl Choline 

Transfer or Phosphocholine (Ethanolamine) to 

Diacylglycerol 

       

 CDP-Choline                  Diacylglycerol 

 

 

 

 

  CMP       Phosphatidyl Choline 



Synthesis of 

Phospholipids 



Alteration of Polar Head Group 

• Exchange of the Polar Head Group 

 

Phosphatidyl Ethanolamine                    Serine 

 

 

 

 

 

 

• Phosphatidyl Serine           Ethanolamine  



Alteration of Polar Head Group 

• Decarboxylation of Phosphatidyl Serine  

 

Phosphatidyl Serine 
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Phosphatidyl Ethanolamine  



Alteration of Polar Head Group 
• Methylation of Phosphatidyl Ethanolamine 

 S- Adenosyl Methionine (SAM); Methyl donor 

 

  Phosphatidyl Ethanolamine 

       

 

 

 

 

  Phosphatidyl Choline 

 

CH3-S-CH2CH2-CH-COO- 

         I                   I 
     Adenosine     NH3+ 

S- Adenosyl Homocysteine 



Liver 

Other tissues 

Synthesis of Phosphatidylcholine  



Remodeling Phospholipids: Changing the Fatty Acid 



Plasmalogens 

Ether Glycerophospholipids 

Phosphatidalcholine (heart muscle) 

Phosphatidalethanolamine (nerve tissue) 

 



Platelet-activating Factor (PAF) 

Ether Glycerophospholipids 

 Thrombotic and acute inflammatory events 

 Released by different types of cells 



Ether Glycerophospholipids 



Surfactant Action of Phospholipids 

 DPPC (dipalmitolylphosphatidylcholine) by type II pneumocytes 

 Decrease surface tension and reduce pressure needed to reinflate 

 Prevents alveolar collapse or atelactasis 

 RDS: insufficient surfactant production or secretion  

 DPPC/Sphingomylin (L/S) in amniotic fluid> 2 indicates maturity (32 

weeks) 



PI and signaling 



Phospholipase action on PIP2 



PI and signaling 



GPI Anchors 

 Phospholipase C can cleave 

protein from GPI anchors. 

 Deficiency in GPI anchor synthesis 

in hematopoetic cells results in 

paroxysmal nocturnal 

hemoglobinuria hemolytic disease 


