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ABSTRACT Stenotrophomonas sp. strain WZN-1, isolated from an e-waste recycling
area in Tianjin, China, is capable of degrading polybrominated diphenyl ethers (PBDEs).
The complete genome of strain WZN-1 consists of 4,512,703 bp. This genome infor-
mation will provide important information about the biodegradation pathways and
mechanisms of PBDEs.

Polybrominated diphenyl ethers (PBDEs) are extensively used in various types of
electronic equipment, furniture, and other products due to their excellent flame-

retardant performance (1). PBDEs have become widespread environmental pollutants
and are ubiquitous in the environment (2). They pose a great threat to both human
health and the global ecosystem. Information on the microbial degradation of PBDEs is
still limited. Stenotrophomonas sp. strain WZN-1 was isolated from soil samples at an
e-waste recycling area located in Tianjin, China. It can utilize different PBDE congeners
as its sole carbon source and degrade PBDEs efficiently under aerobic conditions.

The genomic DNA of strain WZN-1 was extracted using a PowerSoil DNA isolation kit
(Mo Bio, USA). The complete genome sequencing of WZN-1 was carried out on the
Illumina HiSeq 4000 and PacBio RSII sequencing platforms. All clean reads were
assembled using SMRT Analysis version 2.3. The quality of the sequencing read data
was estimated by G�C content and sequencing depth correlation analysis. The genes
from the assembled result were predicted using Glimmer version 3.02 (3). For highly
complex regions, PCRs were conducted to fill all the gaps. The genome size of strain
WZN-1 is 4,512,703 bp with a G�C content of 66.62%. The genome contained 4,137
genes with a total length of 3,961,347 bp, which makes up 87.78% of the genome. The
number of tandem repeat sequences was 253 with a total length of 19,245 bp, which
makes up 0.4265% of the genome; the number of minisatellite DNAs was 167; the
number of microsatellite DNAs was 29; and the numbers of tRNAs, rRNAs, and small
RNAs (sRNAs) were 73, 13, and 1, respectively. The taxonomic position showed that
strain WZN-1 was a member of the Stenotrophomonas subgroup in the class Gamma-
proteobacteria. Members of the genus Stenotrophomonas have been reported as prom-
ising candidates for biotechnological applications involved in the detoxification of
various man-made pollutants (4), including polycyclic aromatic hydrocarbons (5), ben-
zene, toluene, and ethylbenzene (6), heavy metals (7), and xenobiotics (8). Stenotroph-
omonas spp. have great application value in the field of environmental remediation and
biodegradation of pollutants (9).

The open reading frames (ORFs) and the functional annotation of translated ORFs
were predicted and achieved by subjecting the genes to a BLAST search in the
following databases: Kyoto Encyclopedia of Genes and Genomes (KEGG), Cluster of
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Orthologous Groups of Proteins (COG), Swiss-Prot, NR, Gene Ontology (GO), Pathogen
Host Interactions (PHI), Antibiotic Resistance Genes Database (ARDB), Virulence Factors
of Pathogenic Bacteria (VFDB), and Carbohydrate-Active enZYmes Database (CAZy).
Based on the functional annotation of the genes of strain WZN-1, the relevant genes
involved in the degradation of PBDEs were located and analyzed. Genome annotation
indicated that WZN-1 has a variety of metabolic pathways for aromatic compound
degradation, xenobiotic biodegradation and metabolism, including haloacid dehalo-
genase and aromatic ring-opening dioxygenase, as well as some aromatic compound
degradation metabolism.

In conclusion, we have sequenced the complete genome of Stenotrophomonas sp.
strain WZN-1, which is capable of degrading PBDEs under aerobic conditions. This
genome information will provide important information for understanding the molec-
ular mechanisms of PBDE biodegradation.

Accession number(s). The complete genome sequence of Stenotrophomonas sp.

strain WZN-1 has been deposited in GenBank under accession number CP021768.

ACKNOWLEDGMENT

This work was supported by National Key Basic Research Development Program
(grant 2015CB459000).

REFERENCES
1. Leonel J, Sericano JL, Secchi ER, Bertozzi C, Fillmann G, Montone RC. 2014.

PBDE levels in franciscana dolphin (Pontoporia blainvillei): temporal trend
and geographical comparison. Sci Total Environ 493:405– 410. https://doi
.org/10.1016/j.scitotenv.2014.06.003.

2. Birgul A, Katsoyiannis A, Gioia R, Crosse J, Earnshaw M, Ratola N, Jones KC,
Sweetman AJ. 2012. Atmospheric polybrominated diphenyl ethers (PBDEs) in
the United Kingdom. Environ Pollut 169:105–111. https://doi.org/10.1016/j
.envpol.2012.05.005.

3. Delcher AL, Bratke KA, Powers EC, Salzberg SL. 2007. Identifying bacterial
genes and endosymbiont DNA with Glimmer. Bioinformatics 23:673– 679.
https://doi.org/10.1093/bioinformatics/btm009.

4. Ryan RP, Monchy S, Cardinale M, Taghavi S, Crossman L, Avison MB, Berg
G, van der Lelie D, Dow JM. 2009. The versatility and adaptation of
bacteria from the genus Stenotrophomonas. Nat Rev Microbiol 7:514 –525.
https://doi.org/10.1038/nrmicro2163.

5. Juhasz AL, Stanley GA, Britz ML. 2000. Microbial degradation and detox-
ification of high molecular weight polycyclic aromatic hydrocarbons by

Stenotrophomonas maltophilia strain VUN 10,003. Lett Appl Microbiol
30:396 – 401. https://doi.org/10.1046/j.1472-765x.2000.00733.x.

6. Lee EY, Jun YS, Cho KS, Ryu HW. 2002. Degradation characteristics of
toluene, benzene, ethylbenzene, and xylene by Stenotrophomonas malto-
philia T3-c. J Air Waste Manag Assoc 52:400 – 406. https://doi.org/10.1080/
10473289.2002.10470796.

7. Ghosh A, Saha PD. 2013. Optimization of copper bioremediation by
Stenotrophomonas maltophilia PD2. J Environ Chem Eng 1:159 –163. https://
doi.org/10.1016/j.jece.2013.04.012.

8. Fuller ME, Perreault N, Hawari J. 2010. Microaerophilic degradation of
hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX) by three Rhodococcus strains.
Lett Appl Microbiol 51:313–318. https://doi.org/10.1111/j.1472-765X.2010
.02897.x.

9. Lira F, Hernández A, Belda E, Sánchez MB, Moya A, Silva FJ, Martínez JL.
2012. Whole-genome sequence of Stenotrophomonas maltophilia D457, a
clinical isolate and a model strain. J Bacteriol 194:3563–3564. https://doi
.org/10.1128/JB.00602-12.

Wu et al.

Volume 5 Issue 31 e00722-17 genomea.asm.org 2

https://www.ncbi.nlm.nih.gov/nuccore/CP021768
https://doi.org/10.1016/j.scitotenv.2014.06.003
https://doi.org/10.1016/j.scitotenv.2014.06.003
https://doi.org/10.1016/j.envpol.2012.05.005
https://doi.org/10.1016/j.envpol.2012.05.005
https://doi.org/10.1093/bioinformatics/btm009
https://doi.org/10.1038/nrmicro2163
https://doi.org/10.1046/j.1472-765x.2000.00733.x
https://doi.org/10.1080/10473289.2002.10470796
https://doi.org/10.1080/10473289.2002.10470796
https://doi.org/10.1016/j.jece.2013.04.012
https://doi.org/10.1016/j.jece.2013.04.012
https://doi.org/10.1111/j.1472-765X.2010.02897.x
https://doi.org/10.1111/j.1472-765X.2010.02897.x
https://doi.org/10.1128/JB.00602-12
https://doi.org/10.1128/JB.00602-12
http://genomea.asm.org

	Accession number(s). 
	ACKNOWLEDGMENT
	REFERENCES

