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ABSTRACT Dehalobacter sp. strain TeCB1 was isolated from groundwater contaminated
with a mixture of organohalides and is able to respire 1,2,4,5-tetrachlorobenzene and
1,2,4-trichlorobenzene. Here, we report its 3.13-Mb draft genome sequence.

Chlorinated benzenes are a group of isomeric aromatic compounds extensively used
in the production of pesticides, insecticides, heat transfer agents, dyes, and as

additives for rubber products (1, 2). This group of compounds are common ground-
water pollutants and probable carcinogens (3). Release of these compounds to the
environment often occurs due to inadequate handling or disposal; e.g., 1,2,4,5-
tetrachlorobenzene (TeCB) and 1,2,4-trichlorobenzene (TCB) have been found in crops,
fish, groundwater, and air in the United States, Europe, and China. Both substances are
not only probable carcinogens, but it has been shown that acute exposure may lead to
kidney or liver damage in humans (4–6).

Detoxification of chlorinated benzenes can occur when they are used as terminal
electron acceptors in microbial respiration. Dehalococcoides mccartyi strain CBDB1 is
able to reductively dechlorinate hexachlorobenzene (HCB) to 1,3,5-TCB, 1,3-, and
1,4-dichlorobenzene (DCB) (7). In 2014, Nelson et al. (8) isolated two Dehalobacter
strains and a highly enriched culture able to respire a variety of chlorinated benzenes.
In this study, we present the genome sequence of Dehalobacter sp. strain TeCB1, which
is able to respire 1,2,4,5-TeCB and 1,2,4-TCB, yielding 1,3- and 1,4-DCB. Strain TeCB1 was
isolated from organohalide-contaminated groundwater in Sydney, Australia.

Genomic DNA from strain TeCB1 was extracted according to Murray et al. (9) and
then sequenced using an Illumina HiSeq 2500 sequencer at Novogene Bioinformatics
Technology (Beijing, China). A total of 2,341,965 high-quality 100-bp paired-end reads
were generated (coverage 100�). De novo assembly was performed using SPAdes
assembler version 3.6.1 standard pipeline (10), generating 67 contigs. Annotation of the
assembled genome was conducted via the NCBI Prokaryotic Genome Annotation
Pipeline (version 3.3). The Dehalobacter sp. strain TeCB1 complete genome is 3.13 Mb
long, with N50 value of 105,922 bp, and comprises a G�C content of 44%; a total of
3,081 genes were discovered, in which 2,962 are protein-coding genes, seven were
rRNA genes (i.e., three 5S, one 16S, and three 23S), and 50 were tRNA genes. A genome
quality assessment tool (CheckM) was used to assess the quality and purity of the draft
genome (11). It reported a completeness of 99.94% based on the finding of 418/420
lineage-specific marker genes (marker lineage Clostridia), contamination of 0.17%, and
strain heterogeneity tested by the amino acid identity between multicopy genes of
zero.

Although other strains able to respire chlorinated benzenes belonging to the genus
Dehalobacter have been isolated, to date, only the draft genome sequence of strain
TeCB1 is publicly available (https://www.ncbi.nlm.nih.gov/nuccore/1055168950).
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Strain TeCB1’s genome was compared to that of its closest relative, Dehalobacter
restrictus PER-K23; among the many differences found, TeCB1 possesses a single 16S
rRNA gene, while the PER-K23 genome contains four (12). Strain TeCB1 encodes 24
reductive dehalogenase (RdhA) homologs, one of them N-terminally truncated and five
unique to this strain, together with a complete set of genes for de novo cobalamin and
menaquinone biosynthesis and the Wood-Ljungdahl pathway. The genome also com-
prises the genes encoding various kinds of [NiFe]- and [FeFe]-hydrogenases, including
Hup-type and bifurcating hydrogenases.

Accession number(s). This whole-genome shotgun project has been deposited at

DDB/ENA/GenBank under the version number MCHF00000000.

ACKNOWLEDGMENTS

This research was supported by Consejo Nacional de Ciencia y Tecnología
(CONACYT-Mexico) and the Australian Research Council (grant LP130100454).

REFERENCES
1. Fishbein LU. 2011. Potential industrial carcinogens and mutagens.

Amsterdam: Elsevier Science.
2. Woo YT, Lai DY, Arcos JCU. 2013. Aliphatic and polyhalogenated

carcinogens: structural bases and biological mechanisms. Chicago:
Elsevier Science.

3. Field JA, Sierra-Alvarez R. 2008. Microbial degradation of chlorinated
benzenes. Biodegradation 19:463– 480. https://doi.org/10.1007/s10532
-007-9155-1.

4. Zhang H, Wang Y, Sun C, Yu M, Gao Y, Wang T, Liu J, Jiang G. 2014. Levels
and distributions of hexachlorobutadiene and three chlorobenzenes in
biosolids from wastewater treatment plants and in soils within and
surrounding a chemical plant in China. Environ Sci Technol 48:
1525–1531. https://doi.org/10.1021/es405171t.

5. Wang MJ, McGrath SP, Jones KC. 1995. Chlorobenzenes in field soil with
a history of multiple sewage sludge applications. Environ Sci Technol
29:356 –362. https://doi.org/10.1021/es00002a011.

6. Dong WH, Zhang P, Lin XY, Zhang Y, Tabouré A. 2015. Natural attenu-
ation of 1,2,4-trichlorobenzene in shallow aquifer at the Luhuagang’s
landfill site, Kaifeng, China. Sci Total Environ 505:216 –222. https://
doi.org/10.1016/j.scitotenv.2014.10.002.

7. Jayachandran G, Görisch H, Adrian L. 2003. Dehalorespiration with hexa-
chlorobenzene and pentachlorobenzene by Dehalococcoides sp. strain
CBDB1. Arch Microbiol 180:411– 416. https://doi.org/10.1007/s00203
-003-0607-7.

8. Nelson JL, Jiang J, Zinder SH. 2014. Dehalogenation of chlorobenzenes,
dichlorotoluenes, and tetrachloroethene by three Dehalobacter spp.
Environ Sci Technol 48:3776 –3782. https://doi.org/10.1021/es4044769.

9. Murray AE, Preston CM, Massana R, Taylor LT, Blakis A, Wu K, DeLong EF.
1998. Seasonal and spatial variability of bacterial and archaeal assem-
blages in the coastal waters near Anvers Island, Antarctica. Appl Environ
Microbiol 64:2585–2595.

10. Bankevich A, Nurk S, Antipov D, Gurevich AA, Dvorkin M, Kulikov AS,
Lesin VM, Nikolenko SI, Pham S, Prjibelski AD, Pyshkin AV, Sirotkin AV,
Vyahhi N, Tesler G, Alekseyev MA, Pevzner PA. 2012. SPAdes: a new
genome assembly algorithm and its applications to single-cell se-
quencing. J Comput Biol 19:455– 477. https://doi.org/10.1089/
cmb.2012.0021.

11. Parks DH, Imelfort M, Skennerton CT, Hugenholtz P, Tyson GW. 2015.
CheckM: assessing the quality of microbial genomes recovered from
isolates, single cells, and metagenomes. Genome Res 25:1043–1055.
https://doi.org/10.1101/gr.186072.114.

12. Kruse T, Maillard J, Goodwin L, Woyke T, Teshima H, Bruce D, Detter C,
Tapia R, Han C, Huntemann M, Wei CL, Han J, Chen A, Kyrpides N, Szeto
E, Markowitz V, Ivanova N, Pagani I, Pati A, Pitluck S, Nolan M, Holliger C,
Smidt H. 2013. Complete genome sequence of Dehalobacter restrictus
PER-K23(T). Stand Genomic Sci 8:375–388. https://doi.org/10.4056/
sigs.3787426.

Alfán-Guzmán et al.

Volume 5 Issue 8 e01681-16 genomea.asm.org 2

 on June 4, 2018 by guest
http://genom

ea.asm
.org/

D
ow

nloaded from
 

https://www.ncbi.nlm.nih.gov/nuccore/MCHF00000000
https://doi.org/10.1007/s10532-007-9155-1
https://doi.org/10.1007/s10532-007-9155-1
https://doi.org/10.1021/es405171t
https://doi.org/10.1021/es00002a011
https://doi.org/10.1016/j.scitotenv.2014.10.002
https://doi.org/10.1016/j.scitotenv.2014.10.002
https://doi.org/10.1007/s00203-003-0607-7
https://doi.org/10.1007/s00203-003-0607-7
https://doi.org/10.1021/es4044769
https://doi.org/10.1089/cmb.2012.0021
https://doi.org/10.1089/cmb.2012.0021
https://doi.org/10.1101/gr.186072.114
https://doi.org/10.4056/sigs.3787426
https://doi.org/10.4056/sigs.3787426
http://genomea.asm.org
http://genomea.asm.org/

	Accession number(s). 
	ACKNOWLEDGMENTS
	REFERENCES

