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High-Quality Draft Genome Sequence of Leucobacter sp. Strain G161,
a Distinct and Effective Chromium Reducer

Shimei Ge, Wenjing Ai, Xinjiao Dong

College of Life and Environmental Science, Wenzhou University, Wenzhou, China

Here, we report the genome sequence for Leucobacter sp. strain G161 due to its distinct and effective hexavalent chromium re-
duction under aerobic growth conditions, followed by facultative anaerobic incubation. The draft genome sequence of Leucobac-
ter sp. G161 comprises 3,554,188 bp, with an average G+ C content of 65.3%, exhibiting 3,341 protein-coding genes and 55 pre-

dicted RNA genes.

Received 27 December 2015 Accepted 4 January 2016 Published 18 February 2016

Citation Ge S, Ai W, Dong X. 2016. High-quality draft genome sequence of Leucobacter sp. strain G161, a distinct and effective chromium reducer. Genome Announc 4(1):

e01760-15. doi:10.1128/genomeA.01760-15.

Copyright © 2016 Ge et al. This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International license.

Address correspondence to Xinjiao Dong, xjdong@wzu.edu.cn.

he genus Leucobacter was first described as comprising yellow-

pigmented, Gram-positive, aerobic, non-spore-forming, ir-
regular rod-shaped bacteria in the phylum Actinobacteria, belong-
ing to the class with high G+C content (1). This genus currently
includes 15 species and two subspecies, which have been found in
a variety of environments. The reported 9 strains were chromium
resistant, including L. chromiiresistens (2), L. alluvii, L. luti (3),
L. chironomi (4, 5), L. aridicollis, L. chromiireducens (6), L. salsicius (7),
and two subspecies, L. chromiireducens subsp. chromiireducens subsp.
nov. and L. chromiireducens subsp. solipictus subsp. nov. (8).

Our research focus, Leucobacter sp. strain G161, was isolated
from chromate-contaminated soil, which was collected from a
tannery factory in Wenzhou, China (9). This isolate exhibited
chromate resistance and hexavalent chromium reduction. It is
worth mentioning about the distinct chromium-reducing condi-
tions for Leucobacter sp. G161. The organism showed no growth
under anaerobic conditions but reduced Cr(VI) under all condi-
tions. Furthermore, Leucobacter sp. G161 demonstrated the most
effective Cr(VI) reduction during aerobic growth, followed by fac-
ultative anaerobic incubation (9). Although there has been
genomic information available for Leucobacter spp. with chro-
mium resistance (4, 10-13), the chromium-reducing ability of
Leucobacter sp. G161 was unique and particular, which may have
important implications for the bioremediation of facultative
chromium-contaminated circumstances. The in-depth genome
sequencing will give more insights into the molecular mechanisms
of the distinctive Cr(VI) reduction and provide some basis for the
bioremediation of chromium contamination by using this mi-
crobe or the chromium reduction mechanism.

The draft genome of strain G161 was sequenced via an Illu-
mina MiSeq system using the 2 X 301-bp paired-end read se-
quencing strategy. The genome coverage was approximately
618X. The sequence assembly was performed using Velvet 1.2.09
(best k-mer, 81 bp), and finally resulted in 109 contigs (>200 bp),
with a total length of 3,554,188 bp (N5, 94,114 bp) and a G+C
content of 65.3%.

The annotation of the genome was performed using the RAST
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annotation server (14) and NCBI Prokaryotic Genome Annota-
tion Pipeline (PGAP) (http://www.ncbi.nlm.nih.gov/genome
/annotation_prok/). The Leucobacter sp. G161 genome contains
3,257 predicted coding sequences and 55 predicted RNAs. Nucle-
otide BLAST at EzBioCloud (http://www.ezbiocloud.net/) and
phylogenetic tree analysis based on the full-length 16S RNA gene
sequence were used to attempt to identify the species of strain
G161. The results showed that Leucobacter sp. G161 is most closely
related to L. komagatae IFO 15245, with a similarity of 98.9%, and
it had much more divergence with other Leucobacter species.
Therefore, we are unable to assign a species name to this isolate,
and it may be a novel candidate species.

Nucleotide sequence accession numbers. The whole-genome
shotgun project of Leucobacter sp. G161 has been deposited at
DDBJ/EMBL/GenBank under the accession no. LOHP00000000.
The version described in this paper is version LOHP01000000.

ACKNOWLEDGMENT

This work was supported by a grant (no. 31300421) from the National
Natural Science Foundation of China to Shimei Ge.

FUNDING INFORMATION

National Natural Science Foundation of China (NSFC) provided funding
to Shimei Ge under grant number 31300421.

REFERENCES

1. Takeuchi M, Weiss N, Schumann P, Yokota A. 1996. Leucobacter kom-
agatae gen. nov., sp. nov., a new aerobic Gram-positive, nonsporulating
rod with 2,4-diaminobutyric acid in the cell wall. Int J Syst Bacteriol 46:
967-971. http://dx.doi.org/10.1099/00207713-46-4-967.

2. Sturm G, Jacobs J, Sproer C, Schumann P, Gescher J. 2011. Leucobacter
chromiiresistens sp. nov., a chromate-resistant strain. Int J Syst Evol Mi-
crobiol 61:956-960. http://dx.doi.org/10.1099/ijs.0.022780-0.

3. Morais PV, Paulo C, Francisco R, Branco R, Paula Chung A, da Costa
MS. 2006. Leucobacter luti sp. nov., and Leucobacter alluvii sp. nov., two
new species of the genus Leucobacter isolated under chromium stress. Syst
Appl Microbiol 29:414-421. http://dx.doi.org/10.1016/
j.syapm.2005.10.005.

4. Laviad S, Lapidus A, Copeland A, Reddy T, Huntemann M, Pati A,
Ivanova NN, Markowitz VM, Pukall R, Klenk H-P, Woyke T, Kyrpides

genomea.asm.org 1


http://crossmark.crossref.org/dialog/?doi=10.1128/genomeA.01760-15&domain=pdf&date_stamp=2016-2-18
http://genomea.asm.org

2 genomea.asm.org

Ge et al.

NC, Halpern M. 2015. High quality draft genome sequence of Leucobacter
chironomi strain MM2LBT (DSM 198837) isolated from a Chironomus sp.
egg mass. Stand Genomic Sci 10:21. http://dx.doi.org/10.1186/s40793-015
-0003-3.

. Halpern M, Shakéd T, Pukall R, Schumann P. 2009. Leucobacter chi-
ronomi sp. nov., a chromate-resistant bacterium isolated from a chirono-
mid egg mass. Int J Syst Evol Microbiol 59:665—670. http://dx.doi.org/
10.1099/ijs.0.004663-0.

. Morais PV, Francisco R, Branco R, Chung AP, da Costa MS. 2004.
Leucobacter chromiireducens sp. nov., and Leucobacter aridicollis sp. nov.,
two new species isolated from a chromium contaminated environment.
Syst Appl Microbiol 27:646—-652. http://dx.doi.org/10.1078/
0723202042369983.

. Yun J-H, Roh SW, Kim M-S, Jung M-]J, Park E-J, Shin K-S, Nam Y-D,
Bae J-W. 2011. Leucobacter salsicius sp. nov., from a salt-fermented food.
Int J Syst Evol Microbiol 61:502-506. http://dx.doi.org/10.1099/
1j5.0.021360-0.

. Muir RE, Tan M-W. 2007. Leucobacter chromiireducens subsp. solipictus
subsp. nov., a pigmented bacterium isolated from the nematode Caeno-
rhabditis elegans, and emended description of L. chromiireducens. Int J Syst
Evol Microbiol 57:2770-2776. http://dx.doi.org/10.1099/ijs.0.64822-0.

. Ge S, Zhou M, Dong X, Lu Y, Ge S. 2013. Distinct and effective bio-
transformation of hexavalent chromium by a novel isolate under aerobic

Genome Announcements

growth followed by facultative anaerobic incubation. Appl Microbiol Bio-
technol 97:2131-2137. http://dx.doi.org/10.1007/s00253-012-4361-0.

. Sturm G, Buchta K, Kurz T, Rensing SA, Gescher J. 2012. Draft genome

sequence of Leucobacter chromiiresistens, an extremely chromium-tolerant
strain. J Bacteriol 194:540—541. http://dx.doi.org/10.1128/JB.06413-11.

. Holland-Moritz HE, Bevans DR, Lang JM, Darling AE, Eisen JA, Coil

DA. 2013. Draft genome sequence of Leucobacter sp. strain UCD-THU
(phylum Actinobacteria). Genome Announc 1(3):e00325-13. http://
dx.doi.org/10.1128/genomeA.00325-13.

. Manzanera M, Vilchez JI, Garcia-Fontana C, Calvo C, Gonzalez-Lopez

J. 2015. Genome sequence of Leucobacter sp. 4J7B1, a plant-
osmoprotectant soil microorganism. Genome Announc 3(3):00398-15.
http://dx.doi.org/10.1128/genomeA.00398-15.

. Yun J-H, Cho Y-J, Chun J, Hyun D-W, Bae J-W. 2014. Genome se-

quence of the chromate-resistant bacterium Leucobacter salsicius type
strain M1-8". Stand Genomic Sci 9:495-504. http://dx.doi.org/10.4056/
sigs.4708537.

. Aziz RK, Bartels D, Best AA, DeJongh M, Disz T, Edwards RA,

Formsma K, Gerdes S, Glass EM, Kubal M, Meyer F, Olsen GJ, Olson
R, Osterman AL, Overbeek RA, McNeil LK, Paarmann D, Paczian T,
Parrello B, Pusch GD, Reich C, Stevens R, Vassieva O, Vonstein V,
Wilke A, Zagnitko O. 2008. The RAST server: Rapid Annotations using
Subsystems Technology. BMC Genomics 9:75. http://dx.doi.org/10.1186/
1471-2164-9-75.

January/February 2016 Volume 4 Issue 1 e01760-15


http://genomea.asm.org

	High-Quality Draft Genome Sequence of Leucobacter sp. Strain G161, a Distinct and Effective Chromium Reducer
	Nucleotide sequence accession numbers. 
	ACKNOWLEDGMENT

	REFERENCES

