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Here, we present the complete genome of Rhodococcus pyridinivorans SB3094, a methyl-ethyl-ketone (MEK)-degrading strain
used for bioaugmentation relating to the treatment of wastewater contamination with petrochemical hydrocarbons. The genome
highlights important features for bioaugmentation, including the genes involved in the degradation of MEK.
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Members of the genus Rhodococcus are diverse, Gram-positive,
nonsporulating, nonmotile, aerobic bacteria recognized for

their outstanding catabolic capacity and physiological versatility,
which allow them to adapt to a wide range of ecological niches (1,
2). Strains of Rhodococcus are commonly used for biodegradation
due to their catabolic repertoire, which include pathways for the
degradation of many compounds that cannot be easily trans-
formed by other organisms, as well as for their ability to withstand
harsh environmental conditions (1, 3).

Rhodococcus pyridinivorans SB3094 is a component of Bio-
Remove 2300, a bioaugmentation product made by Novozymes
Biologicals (Salem, VA) for enhanced hydrocarbon biodegrada-
tion in refining and petrochemical wastewater systems. The strain
was isolated from a diesel waste site (Salem, VA) based on its
ability to grow on methyl-ethyl-ketone (MEK) as its sole carbon
source. Taxonomic assignment to R. pyridinivorans was based on
16S rRNA gene nucleotide sequence analysis and on physiological
and biochemical features (4).

Genomic DNA was isolated using the PowerMicrobial maxi
DNA isolation kit (MO BIO, Carlsbad, CA). Paired-end and
mate-pair libraries were prepared with the Nextera DNA and
mate-pair sample preparation kits (Illumina, Germany), respec-
tively. The mate-pair library was prepared without any size selec-
tion. All procedures were carried out as recommended by the
manufacturer. Sequencing of the paired-end and mate-pair li-
braries was performed using a HiSeq 2000 and MiSeq sequencer
(Illumina, Germany), respectively. The reads were trimmed for
adapters and quality and assembled de novo using the built-in tool
of CLC Genomics Workbench v.6.0. The average coverage of the
assembly was 249�. Manual scaffolding of the contigs was carried
out based on paired-end and mate-pair information. Cytoscape
version 2.8.3 (5) and Circos (6) were used for visualization and
manual inspection of the assemblies, as described elsewhere (7).
The gaps were closed and subsequently validated by manual read
mapping in CLC Genomics version 6.0. Annotation was done
using the NCBI Prokaryotic Genome Automatic Annotation
Pipeline (PGAAP) (8).

The complete genome of R. pyridinivorans SB3094 is com-
posed of a circular chromosome of 5,227,080 bp, a large, linear,
single-copy plasmid of 361,397 bp, and a small, circular, multi-
copy plasmid of 2,035 bp. The overall G�C content is 67.8%. This
bioaugmentation strain is most closely related to R. pyridinivorans
AK37, with which it shares 98.2% average nucleotide identity us-
ing BLAST (ANIb) (9, 10). Annotation by the NCBI PGAAP iden-
tified 5,158 coding sequences (CDS), as well as 12 rRNA (5S, 16S,
or 23S) and 55 tRNA genes.

Pseudomonas veronii MEK700 is able to grow on MEK using
proteins expressed by the mekABR locus (11). A manual inspection of
the SB3094 genome allowed us to identify an operon containing
genes with very high similarity to the mekA (Y013_12765, 99.9% nu-
cleotide identity) and mekB (Y013_12760, 99.8% nucleotide identity)
genes of P. veronii MEK700. R. pyridinivorans SB3094 may conse-
quently use a similar pathway for MEK degradation.

Nucleotide sequence accession numbers. The whole-genome
sequencing project has been deposited at GenBank under acces-
sion no. CP006996 to CP006998.
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radation potential of the genus Rhodococcus. Environ. Int. 35:162–177.
http://dx.doi.org/10.1016/j.envint.2008.07.018.

2. McLeod MP, Warren RL, Hsiao WWL, Araki N, Myhre M, Fernandes
C, Miyazawa D, Wong W, Lillquist AL, Wang D, Dosanjh M, Hara H,
Petrescu A, Morin RD, Yang G, Stott JM, Schein JE, Shin H, Smailus D,
Siddiqui AS, Marra MA, Jones SJM, Holt R, Brinkman FSL, Miyauchi
K, Fukuda M, Davies JE, Mohn WW, Eltis LD. 2006. The complete
genome of Rhodococcus sp. RHA1 provides insights into a catabolic pow-
erhouse. Proc. Natl. Acad. Sci. U. S. A. 103:15582–15587. http://
dx.doi.org/10.1073/pnas.0607048103.

3. Larkin MJ, Kulakov LA, Allen CC. 2005. Biodegradation and Rhodococ-
cus—masters of catabolic versatility. Curr. Opin. Microbiol. 16:282–290.

4. Yoon JH, Kang SS, Cho YG, Lee ST, Kho YH, Kim CJ, Park YH. 2000.
Rhodococcus pyridinivorans sp. nov., a pyridine-degrading bacterium. Int.

Genome AnnouncementsMay/June 2014 Volume 2 Issue 3 e00525-14 genomea.asm.org 1

http://creativecommons.org/licenses/by/3.0/
http://www.ncbi.nlm.nih.gov/nuccore?term=CP006996
http://www.ncbi.nlm.nih.gov/nuccore?term=CP006998
http://dx.doi.org/10.1016/j.envint.2008.07.018
http://dx.doi.org/10.1073/pnas.0607048103
http://dx.doi.org/10.1073/pnas.0607048103
http://genomea.asm.org


J. Syst. Evol. Microbiol. 50:2173–2180. http://dx.doi.org/10.1099/
00207713-50-6-2173.

5. Smoot ME, Ono K, Ruscheinski J, Wang P-L, Ideker T. 2011. Cytoscape
2.8: new features for data integration and network visualization. Bioinfor-
matics 27:431– 432. http://dx.doi.org/10.1093/bioinformatics/btq675.

6. Krzywinski M, Schein J, Birol I, Connors J, Gascoyne R, Horsman D,
Jones SJ, Marra MA. 2009. Circos: an information aesthetic for compar-
ative genomics. Genome Res. 19:1639 –1645. http://dx.doi.org/10.1101/
gr.092759.109.

7. Albertsen M, Hugenholtz P, Skarshewski A, Nielsen KL, Tyson GW,
Nielsen PH. 2013. Genome sequences of rare, uncultured bacteria ob-
tained by differential coverage binning of multiple metagenomes. Nat.
Biotechnol. 31:533–538. http://dx.doi.org/10.1038/nbt.2579.

8. Angiuoli SV, Gussman A, Klimke W, Cochrane G, Field D, Garrity GM,

Kodira CD, Kyrpides N, Madupu R, Markowitz V, Tatusova T, Thom-
son N, White O. 2008. Toward an online repository of standard operating
procedures (SOPs) for (meta)genomic annotation. Omics 12:137–141.
http://dx.doi.org/10.1089/omi.2008.0017.

9. Kriszt B, Táncsics A, Cserháti M, Tóth Á, Nagy I, Horváth B, Nagy I,
Tamura T, Kukolya J, Szoboszlay S. 2012. De novo genome project for
the aromatic degrader Rhodococcus pyridinivorans strain AK37. J. Bacte-
riol. 194:1247–1248. http://dx.doi.org/10.1128/JB.06603-11.

10. Richter M, Rosselló-Móra R. 2009. Shifting the genomic gold standard
for the prokaryotic species definition. Proc. Natl. Acad. Sci. U. S. A. 106:
19126 –19131. http://dx.doi.org/10.1073/pnas0906412106.

11. Onaca C, Kieninger M, Engesser K-H, Altenbuchner J. 2007. Degrada-
tion of alkyl methyl ketones by Pseudomonas veronii MEK700. J. Bacteriol.
189:3759 –3767. http://dx.doi.org/10.1128/JB.01279-06.

Dueholm et al.

Genome Announcements2 genomea.asm.org May/June 2014 Volume 2 Issue 3 e00525-14

http://dx.doi.org/10.1099/00207713-50-6-2173
http://dx.doi.org/10.1099/00207713-50-6-2173
http://dx.doi.org/10.1093/bioinformatics/btq675
http://dx.doi.org/10.1101/gr.092759.109
http://dx.doi.org/10.1101/gr.092759.109
http://dx.doi.org/10.1038/nbt.2579
http://dx.doi.org/10.1089/omi.2008.0017
http://dx.doi.org/10.1128/JB.06603-11
http://dx.doi.org/10.1073/pnas0906412106
http://dx.doi.org/10.1128/JB.01279-06
http://genomea.asm.org

	Complete Genome of Rhodococcus pyridinivorans SB3094, a Methyl-Ethyl-Ketone-Degrading Bacterium Used for Bioaugmentation
	Nucleotide sequence accession numbers. 
	ACKNOWLEDGMENT
	REFERENCES


