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Introduction and Results
Microbially induced carbonate precipitation (MICP), a widespread 

process among microorganisms, has been widely exploited in 
biotechnology, with applications in the remediation of metal 
contaminated soil and groundwater [1,2], long-term atmospheric 
CO2 sequestration [1], the strengthening and consolidation of soil and 
sand [3], the reduction of the porosity of geological formations [4], 
the protection and repair of concrete and cement structures [5], and 
the conservation of monumental calcareous stones [6]. This kind of 
carbonate precipitation is often associated with pathway of the nitrogen 
cycle, especially ammonification of amino acids, nitrate reduction and 
urea degradation [7]. However, the exact role of bacteria in this process 
remains unclear. Actinobacterium Brevibacterium linens BS258 is a 
urease positive strain isolated from marine sediment of China Yellow 
Sea. Our previous study demonstrated that B. linens BS258 had strong 
capability of calcite precipitation, and could effectively remove heavy 
metal ions such as manganese and strontium. The genome sequence of 
B. linens BS258 will provide further understanding about the potential 
biotechnological applications

In order to understand properties of B. linens BS258 and exploit its 
potentials, the whole genome was sequenced by PacBio single molecule 
real time sequencing technology with a 10 kb SMRTbell library. A 
total of 92,575 long reads (1,330,998,188 bp) were obtained where 
the N50 Read Length was 20,542 bp. Reads were assembled using 
SMRT Analysis 2.3.0. Coding genes were annotated by Prokaryotic 
Genome Annotation Pipeline (PGAP) version 2.10 software on NCBI 
(https://www.ncbi.nlm.nih.gov/genome/annotation_prok/) and Rapid 
Annotation using Sub-system Technology (RAST: http://rast.nmpdr.
org/) server [8]. Additional functional annotation was performed 
with 5 databases, they are KEGG (Kyoto Encyclopedia of Genes and 
Genomes) [9], COG (Cluster of Orthologous Groups) [10], NR (Non-
redundant Protein Database), GO (Gene Ontology) [11] and Swiss-
Prot [12]. The tRNA genes and rRNA genes were annotated with 
tRNAscan-SE v1.23 [13] and rRNAmmer 1.2 [14], respectively.

The genome of B. linens BS258 consists of one circular chromosome 
of 3,862,244 bp with a 64.16% G+C content. The genome contained 
3437 genes with the total length of 3,452,700 bp, which makes up 89.4% 
of genome. 47 tRNA genes and 12 rRNA genes were detected (Table 
1). Total of 1921 genes were classified into 20 Clusters of Orthologous 

Groups (COG) categories, and 137 genes were identified to be related 
with inorganic ion transport and metabolism. Additionally, 6 genes 
were found to be involved in urea catabolic process, and 3 genes 
involved in CO2 fixation. The information of these genes was probably 
associated with precipitation of various metal irons and CO2 fixation in 
the meanwhile, which will be helpful for environmental remediation, 
wastewater treatment and atmospheric CO2 sequestration. The genome 
sequence of B. linens BS258 enables further studies in accessing its 
biotechnological characteristics. 

Nucleotide Sequence Accession Number
The complete genome sequence of B. linens BS258 was deposited in 

GenBank with the accession number CP014869. 
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Abstract
Brevibacterium linens BS258 is a urease positive actinobacterium isolated from marine sediment of China Yellow 

Sea, which demonstrated to have strong capability of calcite precipitation and bioremediation of heavy metal pollution. 
Here, we report the complete genome sequence of this strain, which might provide a lot of valuable information for 
environmental remediation, wastewater treatment and atmospheric CO2 sequestration. 

Features Value
Genome size (bp) 3,862,244
G+C content (%) 64.16
Predicted genes 3437

rRNAs 12
tRNAs 47

Table 1: General genome features of Brevibacterium linens BS258.

https://www.ncbi.nlm.nih.gov/genome/annotation_prok/
http://rast.nmpdr.org/
http://rast.nmpdr.org/


Citation: Zhu Y, Wu S, Sun C (2016) Complete Genome Sequence of Brevibacterium linens BS258, a Potential Marine Actinobacterium for 
Environmental Remediation via Microbially Induced Calcite Precipitation. J Oceanogr Mar Res 4: 148. doi: 10.4172/2572-3103.1000148

Page 2 of 2

Volume 4 • Issue 2 • 1000148
J Oceanogr Mar Res, an open access journal
ISSN: 2572-3103

References

1. Mitchell AC, Dideriksen K, Spangler LH, Cunningham AB, Gerlach R (2010)
Microbially Enhanced Carbon Capture and Storage by Mineral-Trapping and
Solubility-Trapping. Environ Sci Technol 44: 5270-5276.

2. Li QW, Csetenyi L, Paton GI, Gadd GM (2015) CaCO3 and SrCO3 bioprecipitation 
by fungi isolated from calcareous soil. Environ Microbiol 17: 3082-3097.

3. DeJong JT, Fritzges MB, Nusslein K (2006) Microbially induced cementation 
to control sand response to undrained shear. J Geotech Geoenviron 132:
1381-1392.

4. Gollapudi UK, Knutson CL, Bang SS, Islam MR (1995) A New Method
for Controlling Leaching through Permeable Channels. Chemosphere 30: 
695-705.

5. De Muynck W, Debrouwer D, De Belie N, Verstraete W (2008) Bacterial
carbonate precipitation improves the durability of cementitious materials.
Cement Concrete Res 38: 1005-1014.

6. Zamarreno DV, Inkpen R, May E (2009) Carbonate Crystals Precipitated by
Freshwater Bacteria and Their Use as a Limestone Consolidant Appl Environ
Microb 75: 5981-5990.

7. Fujita Y, Ferris EG, Lawson RD, Colwell FS, Smith RW (2000) Calcium carbonate
precipitation by ureolytic subsurface bacteria. Geomicrobiol J 17: 305-318.

8. Aziz RK, Bartels D, Best AA, DeJongh M, Disz T, et al. (2008) The RAST
server: Rapid annotations using subsystems technology. BMC Genomics 9.

9. Kanehisa M, Goto S, Hattori M, Aoki-Kinoshita KF, Itoh M, et al. (2006) From
genomics to chemical genomics: new developments in KEGG. Nucleic Acids
Res 34: D354-D357.

10. Tatusov RL, Fedorova ND, Jackson JD, Jacobs AR, Kiryutin B, et al. (2003) The
COG database: an updated version includes eukaryotes. BMC Bioinformatics 4.

11. Ashburner M, Ball CA, Blake JA, Botstein D, Butler H, et al. (2000) Gene
Ontology: tool for the unification of biology. Nat Genet 25: 25-29.

12. Magrane M, Consortium U (2011) UniProt Knowledgebase: a hub of integrated 
protein data. Database-the Journal of Biological Databases and Curation.

13. Schattner P, Brooks AN, Lowe TM (2005) The tRNAscan-SE, snoscan and
snoGPS web servers for the detection of tRNAs and snoRNAs. Nucleic Acids
Res 33: W686-W689.

14. Lagesen K, Hallin P, Rodland EA, Staerfeldt HH, Rognes T, et al.(2007)
RNAmmer: consistent and rapid annotation of ribosomal RNA genes. Nucleic
Acids Res 35: 3100-3108.

http://dx.doi.org/10.1021/es903270w
http://dx.doi.org/10.1021/es903270w
http://dx.doi.org/10.1021/es903270w
http://dx.doi.org/10.1111/1462-2920.12954
http://dx.doi.org/10.1111/1462-2920.12954
http://dx.doi.org/10.1061/(ASCE)1090-0241(2006)132:11(1381)
http://dx.doi.org/10.1061/(ASCE)1090-0241(2006)132:11(1381)
http://dx.doi.org/10.1061/(ASCE)1090-0241(2006)132:11(1381)
http://dx.doi.org/10.1016/0045-6535(94)00435-W
http://dx.doi.org/10.1016/0045-6535(94)00435-W
http://dx.doi.org/10.1016/0045-6535(94)00435-W
http://www.sciencedirect.com/science/article/pii/S0008884608000598
http://www.sciencedirect.com/science/article/pii/S0008884608000598
http://www.sciencedirect.com/science/article/pii/S0008884608000598
http://dx.doi.org/10.1128/AEM.02079-08
http://dx.doi.org/10.1128/AEM.02079-08
http://dx.doi.org/10.1128/AEM.02079-08
https://www.researchgate.net/profile/Yoshiko_Fujita/publication/248985066_Subscribed_Content_Calcium_Carbonate_Precipitation_by_Ureolytic_Subsurface_Bacteria/links/55ef780508aef559dc44d06f.pdf
https://www.researchgate.net/profile/Yoshiko_Fujita/publication/248985066_Subscribed_Content_Calcium_Carbonate_Precipitation_by_Ureolytic_Subsurface_Bacteria/links/55ef780508aef559dc44d06f.pdf
http://dx.doi.org/10.1186/1471-2164-9-75
http://dx.doi.org/10.1186/1471-2164-9-75
http://dx.doi.org/10.1093/nar/gkj102
http://dx.doi.org/10.1093/nar/gkj102
http://dx.doi.org/10.1093/nar/gkj102
https://www.researchgate.net/publication/10570853_The_COG_Database_an_Updated_Version_Includes_Eukaryotes
https://www.researchgate.net/publication/10570853_The_COG_Database_an_Updated_Version_Includes_Eukaryotes
http://dx.doi.org/10.1038/75556
http://dx.doi.org/10.1038/75556
http://dx.doi.org/10.1093/database/bar009
http://dx.doi.org/10.1093/database/bar009
http://dx.doi.org/10.1093/nar/gki366
http://dx.doi.org/10.1093/nar/gki366
http://dx.doi.org/10.1093/nar/gki366
http://dx.doi.org/10.1093/nar/gkm160
http://dx.doi.org/10.1093/nar/gkm160
http://dx.doi.org/10.1093/nar/gkm160

	Title
	Corresponding author
	Abstract 
	Keywords
	Introduction
	Nucleotide Sequence Accession Number 
	Acknowledgements
	Table 1
	References

