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Unsaturated fatty acids are produced by terminal desaturases.  In !
mammalian systems, there are four terminal desaturases of broad !

chain-length specificities designated Δ9-, Δ6-, Δ5-, and Δ4-fatty !
acyl-CoA desaturases.!

X is at least five and (CH2)x can contain one or more double bonds;!
the (CH2)y portion of the substrate is always saturated.!

General reaction!
catalyzed by !

terminal !
desaturases	




The electron-transfer reactions mediated by the Δ9-

fatty acyl-CoA desaturase complex 	




Palmitate biosynthesis 

Reactants:  1 acetyl CoA + 7 malonyl CoA + 14 NADPH + 7 H+	

Products:  1 palmitate + 7 CO2 + 14 NADP+ + 8 CoA + 6 H2O!

To generate 7 malonyl CoA:  7 acetyl CoA + 7 CO2 + 7 ATP!
give 7 malonyl CoA + 7 ADP + 7 Pi + 7 H+!

Overall: 

8 acetyl CoA + 14 NADPH + 7 ATP gives 1 palmitate + !
14 NADP+ + 8 CoA + 6 H2O + 7 ADP + 7 Pi!



Enzyme reactions that 
convert fatty acids to 

triacylglycerols	


These reactions occur!
in mitochondria, the ER, or!

peroxisomes.!



Summary of 
lipid metabolism 



Sites of 
regulation 

of fatty acid 
metabolism 

Long term regulation!
(hours/days) involves 
altering the amount 
of enzyme present, 

either through!
changes in the rates!
of protein synthesis 
and/or breakdown.!



Biosynthesis of other lipids 

Cholesterol and prostaglandins!



Cholesterol is built from acetyl CoA which is 
converted to isoprene units	




HMG-CoA is a 
key cholesterol 

precursor; it is an 
intermediate in 
ketone body  
formation. 



Formation of 
isopentenyl 

pyrophosphate from 
HMG-CoA 





Mechanism of isopentenyl  
pyrophosphate isomerase	




Formation of 
squalene from 
isopentenyl  

pyrophosphate and 
dimethylallyl 

pyrophosphate	




Two possible  
mechanisms for 

the  
prenyltransferase  

reaction	




Action of  
squalene  

synthase 	




The squalene epoxidase reaction	




The oxidosqualene  
cyclase reaction	


Lanosterol is converted!
to cholesterol via a 19-step!

process in the ER membrane.!


