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• Benzene/toluene dioxygenases (TOD) 
monooxygenases (RMO, RDEG, PHE) 
and other functional genes responsible 
for aerobic biodegradtion of BTEX

• Includes MTBE utilizing strain 
Methylibium petroleiphilum PM1 and 
TBA monooxygenase

• Benzylsuccinate synthase (BSS) for 
anaerobic biodegradation of toluene, 
ethylbenzene, and xylenes

• Benzene carboxylase (ABC) initiates the 
only known pathway for anaerobic 
benzene biodegradation

BTEX and MTBE

• Includes three groups of naphthalene 
dioxygenase genes (NAH, NAG, PHN) 
for aerobic biodegradation  

• Naphthylmethylsuccinate synthase 
(NMS) for anaerobic biodegradation of 
methyl-naphthalenes

• Naphthalene carboxylase (ANC) initiates 
the only known pathway for anaerobic 
naphthalene biodegradation

Naphthalene and PAHs

• The n-alkanes are a substantial portion 
of petroleum products

• The Petroleum QuantArray includes 
quantification of alkane monooxygenase 
genes (alkB)  

• Also includes quantification of 
alkylsuccinate synthase (assA) genes to 
evaluate anaerobic biodegradation of 
alkanes

Alkanes/TPH

Simultaneously quantify functional genes responsible for aerobic and anaerobic 
biodegradation of petroleum hydrocarbons in a single analysis 

Comprehensive evaluation of biodegradation potential at petroleum impacted sites is inherently problematic 
due to two factors: (1) Petroleum products are complex mixtures of hundreds of aliphatic, aromatic, 
cyclic and heterocyclic compounds (2) Even for common classes of contaminants like benzene, 
toluene, ethylbenzene, and xylenes (BTEX), biodegradation can proceed by a multitude of 
pathways.  For example, biodegradation of toluene can proceed via five known aerobic 
pathways and one known anaerobic pathway as shown.  

The Petroleum QuantArray has been designed to address both of these issues by providing 
the simultaneous quantification of the specific functional genes responsible for both aerobic 
and anaerobic biodegradation of BTEX, PAHs, and a variety of short and long chain alkanes. 

Thus, when combined with chemical and geochemical groundwater monitoring programs, the 
QuantArray allows site managers to simultaneously yet economically evaluate the potential for 
biodegradation of a spectrum of petroleum hydrocarbons through a multitude of aerobic and 
anaerobic pathways to give a much more clear and comprehensive view of contaminant 
biodegradation.
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