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Determining the specific substrate range of particular alkane-oxidizing 

enzymes is difficult, and researchers have taken different approaches to its 

characterization. In some cases, the information is based on the activity of the 

purified enzyme, whereas in other cases it derives from how disruption of a 

particular gene impacts the organism’s growth on different substrates. In a third 

approach, researchers assess what size alkanes stimulate the transcription of the 

relevant RNA. Table 1 provides a guide to the substrate ranges of specific enzymes 

determined by all of these different published approaches.1  

Enzyme Active site 
Identity

Soluble or 
Particulate

Substrate 
range

Particulate 
methane 
monooxygenase 
(pMMO)

Dicopper Particulate C1-C42

Soluble 
methane 
monooxygenase
(sMMO)

Diiron Soluble C1-C7

Ethane 
monooxygenase

Dicopper 
(putative)

Particulate C23

Propane 
monooxygenase

Diiron Soluble C2-C4

Butane 
monooxygenase 
(BMO)

Diiron Soluble C2-C4

Alkane 
monooxygenase 
(AlkB)

Diiron Particulate C5-C32

Cytochrome 
P450 (CYP)

Heme iron Soluble C5-C12 
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LadA Flavin Soluble >C15
AlmA Flavin Soluble >C32

Table 1 Summary of Aerobic Alkane Oxidizing Enzymes
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