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Arthrobacter sp. W1 is a versatile aromatic-degrading strain which can directly or cometabolically degrade various organic pol-
lutants, such as phenol, naphthalene, carbazole, dibenzofuran, and dibenzothiophene. Here, we present a 3.8-Mb draft genome
sequence of strain W1, which may provide comprehensive genetic information for the application in environmental pollution
remediation.
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Coking wastewater generated from coke and steel industries is
considered one of the most refractory wastewater sources for

encompassing various inorganic and organic pollutants (1, 2).
Phenol, naphthalene, and heterocyclic compounds such as carba-
zole (CA), dibenzofuran (DBF), and dibenzothiophene (DBT) co-
exist and constitute the major portion of organic pollutants in the
world. Bioaugmentation has been proven to be an efficient ap-
proach to improve the wastewater treatment process (3). In our
previous study, a Gram-positive bacterial strain designated W1,
which utilizes phenol as the sole carbon source, was isolated from
activated sludge in an urban wastewater treatment plant. The 16S
rRNA gene sequence of W1 shared 99% similarity with several
Arthrobacter nicotianae strains. It was deposited at the China Gen-
eral Microbiological Culture Collection Center under accession
number CGMCC no. 4376. Strain W1 was regarded as a promis-
ing halotolerant microorganism which could survive and degrade
phenol with salinity fluctuations in the range of 1% to 10% NaCl
and in the presence of several salts (i.e., NaCl, KCl, Na2SO4, and
K2SO4) (4). Furthermore, strain W1 could also degrade naphtha-
lene and cometabolically degrade CA, DBF, and DBT with naph-
thalene as the primary substrate (5, 6). Compared with other re-
ported Arthrobacter species, strain W1 has a wider substrate range
and better environmental adaptability, especially in raw coking
wastewater. The coking wastewater treatment efficiency was fur-
ther improved using magnetically immobilized cells with activa-
tion zeolite, leading to much less toxicity than that of untreated
wastewater. Thus, strain W1 might be used as an efficient micro-
bial resource applied in the wastewater treatment process. The
genome report of W1 may provide more comprehensive genetic
information for the application of this bacterium in environmen-
tal pollution remediation in the future.

The genome of strain W1 was sequenced with an Illumina
HiSeq-2000 platform (2- � 101-bp paired-end reads). The reads
were assembled into 38 large contigs using Velvet 1.2.10 software,
and the genome was functionally annotated through the Rapid

Annotations using Subsystems Technology (RAST) annotation
server (7, 8). There are 3,785,402 bp in total in the genome of
strain W1. A total of 3,530 candidate protein-coding sequences
(CDSs) were predicted, accounting for 86.6% of the total se-
quences. There were 72 RNA genes identified in the genome.

Seventy-four genes were annotated for the metabolism of aro-
matic compounds such as salicylate, gentisate, quinate, biphenyl,
benzoate, and p-hydroxybenzoate in strain W1. In addition, sev-
eral putative monooxygenases and dioxygenases were found in the
genome, and there were 100 CDSs annotated for membrane trans-
port, which would further explain its high degradation ability to-
ward various aromatics. The genome information of strain W1
will provide further information for its practical application in
wastewater treatment process.

Nucleotide sequence accession numbers. This whole-genome
shotgun project has been deposited at DDBJ/EMBL/GenBank un-
der the accession number JWMD00000000. The version described
in this paper is the first version, JWMD01000000.

ACKNOWLEDGMENTS

This work was supported by the National Natural Science Foundation of
China (21176040), the Program for New Century Excellent Talents in
University (NCET-13-0077), and the Fundamental Research Funds for
the Central Universities (DUT14YQ107). This work was also supported in
part by grants from the Chinese National Science Foundation for Excel-
lent Young Scholars (31422004).

REFERENCES
1. Zhang W, Wei C, Chai X, He J, Cai Y, Ren M, Yan B, Peng P, Fu J. 2012.

The behaviors and fate of polycyclic aromatic hydrocarbons (PAHs) in a
coking wastewater treatment plant. Chemosphere 88:174 –182. http://
dx.doi.org/10.1016/j.chemosphere.2012.02.076.

2. Ma Q, Qu Y, Shen W, Zhang Z, Wang J, Liu Z, Li D, Li H, Zhou J. 2015.
Bacterial community compositions of coking wastewater treatment plants in
steel industry revealed by Illumina high-throughput sequencing. Bioresour
Technol 179:436–443. http://dx.doi.org/10.1016/j.biortech.2014.12.041.

crossmark

Genome AnnouncementsMarch/April 2015 Volume 3 Issue 2 e00387-15 genomea.asm.org 1

http://crossmark.crossref.org/dialog/?doi=10.1128/genomeA.00387-15&domain=pdf&date_stamp=2015-4-23
http://genomea.asm.org


3. Bai Y, Sun Q, Sun R, Wen D, Tang X. 2011. Bioaugmentation and
adsorption treatment of coking wastewater containing pyridine and quin-
oline using zeolite-biological aerated filters. Environ Sci Technol 45:
1940 –1948. http://dx.doi.org/10.1021/es103150v.

4. Wang P, Qu Y, Zhou J. 2009. Biodegradation of mixed phenolic com-
pounds under high salt conditions and salinity fluctuations by Arthrobacter
sp. W1. Appl Biochem Biotechnol 159:623– 633. http://dx.doi.org/10.1007/
s12010-008-8494-7.

5. Shi S, Qu Y, Ma F, Zhou J. 2014. Bioremediation of coking wastewater
containing carbazole, dibenzofuran, dibenzothiophene and naphthalene
by a naphthalene-cultivated Arthrobacter sp. W1. Bioresour Technol 164:
28 –33. http://dx.doi.org/10.1016/j.biortech.2014.04.010.

6. Shi S, Qu Y, Ma F, Zhou J. 2014. Bioremediation of coking wastewater
containing carbazole, dibenzofuran and dibenzothiphene by immobilized
naphthalene-cultivated Arthrobacter sp. W1 in magnetic gellan gum. Bioresour
Technol 166:79–86. http://dx.doi.org/10.1016/j.biortech.2014.05.036.

7. Zerbino DR, Birney E. 2008. Velvet: algorithms for de novo short read
assembly using de Bruijn graphs. Genome Res 18:821– 829. http://
dx.doi.org/10.1101/gr.074492.107.

8. Overbeek R, Olson R, Pusch GD, Olsen GJ, Davis JJ, Disz T, Edwards
RA, Gerdes S, Parrello B, Shukla M, Vonstein V, Wattam AR, Xia F,
Stevens R. 2014. The SEED and the rapid annotation of microbial genomes
using subsystems technology (RAST). Nucleic Acids Res 42:D206 –D214.
http://dx.doi.org/10.1093/nar/gkt1226.

Jiang et al.

Genome Announcements2 genomea.asm.org March/April 2015 Volume 3 Issue 2 e00387-15

http://genomea.asm.org

	Genome Sequence of a Versatile Aromatic Hydrocarbon-Degrading Bacterium, Arthrobacter sp. W1
	Nucleotide sequence accession numbers. 
	ACKNOWLEDGMENTS

	REFERENCES

