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Thiolases are thioester dependent, CoA-dependent enzymes involved in degradative metabolic pathways, such as the 
β-oxidation cycle for the catabolism of fatty acids, and in biosynthetic pathways, such as sterol biosynthesis1. The 
function of biosynthetic thiolases is to catalyze the conversion of two molecules of acetyl-CoA into acetoacetyl-CoA 
and free CoA, whereas the function of degradative thiolases concerns the conversion of 3-ketoacyl-CoA and free CoA 
into acetyl-CoA and an acyl-CoA which is two carbon atoms shorter.  These reactions do not require any cofactors or 
metal ions. The active site has two oxyanion holes (OAHs) which are important for the catalysis. All thiolases have a 
nucleophilic cysteine which becomes acylated in the two step reaction mechanism. Also present is a second cysteine, 
which functions as a catalytic acid/base in the reaction mechanism. The position of this acid/base cysteine in the 
thiolase sequence is not conserved across the different thiolase subfamilies2. The hydrogen bond donors (HBDs) of the 
oxyanion holes are part of extended hydrogen bond networks (HBNs). In the presentation the catalytic function of the 
two oxyanion holes and the two catalytic cysteines will be discussed. Also the importance of the HBNs for the 
properties of the OAHs will be discussed. The catalytic residues are located in catalytic loops that have highly 
conserved amino acid sequence fingerprints. In human there are six thiolases having different substrate specificities 
and functions. Phylogenetic tree calculations using 130 thiolase sequences show that these six thiolases belong to 
different thiolase subfamilies3. These bioinformatics calculations also highlight that the number of thiolase isoenzymes 
are very different across different species ranging from one gene (in Trypanosoma brucei) to thirteen (in 
Mycobacterium smegmatis). 


