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• • The synthesis of long-chain fatty acids (lipogenesis) is carried out 
by two enzyme systems: acetyl-CoA carboxylase and fatty acid 
synthase. 

• • The pathway converts acetyl-CoA to palmitate and requires 
NADPH, ATP, Mn2+, biotin, pantothenic acid, and HCO3 − as 
cofactors. 

• • Acetyl-CoA carboxylase is required to convert acetylCoA to 
malonyl-CoA. In turn, fatty acid synthase, a multienzyme complex 
of one polypeptide chain with seven separate enzymatic activities, 
catalyzes the assembly of palmitate from one acetyl-CoA and 
seven malonyl-CoA molecules. 

• • Lipogenesis is regulated at the acetyl-CoA carboxylase step by 
allosteric modifiers, phosphorylation/dephosphorylation, and 
induction and repression of enzyme synthesis. Citrate activates the 
enzyme, and long-chain acyl-CoA inhibits its activity. Insulin 
activates acetyl-CoA carboxylase whereas glucagon and 
epinephrine have opposite actions.
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