
SiREM has commercialized anaerobic cultures for degradation of benzene, toluene and 
xylene. Named in honor of anaerobic hydrocarbon degradation pioneer Dunja Grbić-Galić, 
DGG™ Plus is an anaerobic mixed microbial consortium capable of degrading benzene, 
toluene and o-xylene (BTX). Benzene, toluene or o-xylene act as the sole carbon source, 
and hydrocarbon degradation can be coupled to sulfate reduction, or fermentative 
(methanogenic) metabolism. Anaerobic biological degradation products of BTX all include 
benzoyl-CoA and ultimately CO2.

Quantitative PCR (qPCR) tools are available to track DGG-Plus 
Quantitative PCR (qPCR) tests have been developed for key biomarkers for anaerobic BTX 
degradation which are indicated in the figure above. These include:

• Benzene – ca. Benzovorax - GeneTrac ORM-2
• Toluene – Desulfosporosinus (DSP) – GeneTrac-Dsp and Gene-Trac bssA DGG-T
• Xylene –Peptococcaceae (PEP) ​GeneTrac Pepto DGG-X and Gene-Trac bssA DGG-X

These targets can be used to assess BTX degrading populations that may be present in the 
environment, either naturally or as a result of biostimulation or bioaugmentation. Additional 
biomarkers that can also be of value include assessing sulfate reducing bacteria (Gene-Trac 
SRB) and methanogenic Archaea (Gene-Trac Methanogens).

CChhaarraacctteerriizzaattiioonn
aanndd QQuuaannttiiffiiccaattiioonn
ooff AAnnaaeerroobbiicc BBTTXX
DDeeggrraaddeerrss iinn TThhrreeee
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CCuullttuurreess

Bioaugmentation uses 
high concentrations of 
cultured microbes to 
speed up degradation 
of specific (target) 
contaminants.

This biotechnology is very 
effective for anaerobic 
bioremediation of 
chlorinated contaminants. 

Can bioaugmentation 
also be used for 
anaerobic degradation 
of ootthheerr eennvviirroonnmmeennttaall
ccoonnttaammiinnaannttss??

We have developed first-of-their-kind bioaugmentation 
cultures for complete anaerobic degradation of 

benzene, toluene & o-xylene. Here’s how they work.
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We have developed qPCR assays to measure 
conc. of key microbes and functional genes
➢ DGG-B: ORM2 (16S rRNA gene)
➢ DGG-T: DSP (16S rRNA) and bssA
➢ DGG-X: PEP (16S rRNA) and mbssA

We also use next generation sequencing to
track relative abundances of all microbes in
each culture.

The metagenome of each DGGTM culture has
been sequenced and ORM2, DSP and PEP
genomes were reconstructed. Analyses are
underway.

Metaproteomic surveys of DGG-BTM have
helped to identify putative enzyme-encoding
genes in the ORM2 genome.
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The DGGTM cultures have been repeatedly
shown to degrade their specific hydrocarbon in
microcosms constructed with BTX-contaminated
sediments & groundwater from across North
America.

Field testing is underway at 4+ locations.

See Toth et al., 2021 (Environ Sci Technol 55)
for more info on DGG-BTM. A new manuscript
that includes DGG-TTM and DGG-XTM is in
preparation.
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Degradation Pathways for Benzene, toluene and xylene under anaerobic 
conditions. Courtesy: Dr. Courtney Toth, University of Toronto

Anaerobic Bioaugmentation Culture
For Benzene, Toluene and Xylene

Contact SiREM for more information 
on our anaerobic benzene cultures, 
treatability testing options and 
molecular biological tools. 
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