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Enzyme classes 

Principles of metabolism: coping with complexity 

Only a few classes of enzymes and metabolites 

Many enzyme, reactions and pathways, but: 

Six classes of enzymes 

1. Oxidoreductase 

2. Transferase 

3. Hydrolase 

4. Lyase 

5. Isomerase 

6. Ligase 

Enzyme Commission (EC) system 
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Oxidoreductases transfer electrons 

1. Oxidoreductase 

2. Transferase 

3. Hydrolase 

4. Lyase 

5. Isomerase 

6. Ligase 

1.1 Acting on the CH-OH group of donors 

1.1.1 With NAD(+) or NADP(+) as acceptor 

1.1.1.27 Lactate dehydrogenase 

+  NAD +  NADH + H+ 

lactate pyruvate 

Transferases exchange parts of molecules 

1. Oxidoreductase 

2. Transferase 

3. Hydrolase 

4. Lyase 

5. Isomerase 

6. Ligase 

2.2 Transferring aldehyde or ketonic groups 

2.2.1 Transketolases and transaldolases 

2.2.1.1 Transketolase 

Glyceraldehyde-3P Ribose-5P 

Seduheptulose-7P xylulose-5P 

+ + 

Hydrolases cleave molecules using water 

1. Oxidoreductase 

2. Transferase 

3. Hydrolase 

4. Lyase 

5. Isomerase 

6. Ligase 

3.5 Acting on carbon-nitrogen bonds, 

  other than peptide bonds 

3.5.1 In linear amides 

3.5.1.2 Glutaminase 

glutamine 
glutamate 

+  H2O 

+  NH4 
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Lyases cleave molecules without using water 

1. Oxidoreductase 

2. Transferase 

3. Hydrolase 

4. Lyase 

5. Isomerase 

6. Ligase 

4.1 Carbon-carbon lysaes 

4.1.2 Aldehyde-lyases 

4.1.2.13 Fructose-bisphosphate aldolase 

Fructose-1,6-bisphosphate 

Dihydroxyacetone-P 

+ 

Glyceraldehyde-3P 

Isomerases convert between isomers 

1. Oxidoreductase 

2. Transferase 

3. Hydrolase 

4. Lyase 

5. Isomerase 

6. Ligase 

5.3 Intramolecular oxidoreductases 

5.3.1 Interconverting aldoses and ketoses 

5.3.1.9 glucose-6-phosphate isomerase 

Glucose-6P Fructose-6P 

Ligases join molecules 

1. Oxidoreductase 

2. Transferase 

3. Hydrolase 

4. Lyase 

5. Isomerase 

6. Ligase 

6.2 Forming carbon-sulfur bonds 

6.2.1 Acid--thiol ligases 

6.2.1.1 Acetate-CoA ligase 

Acetate Acetyl-CoA 

+  ATP +  AMP + PPi 

+  CoA 
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Enzyme classes in metabolic pathways 

• Some enzymes perform ”sequences” of ”simple” reactions from the EC system. 

Oxidoreductase Transferase 

Hydrolase 


