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ABSTRACT The draft genome sequence of the extracellular protease-producing
bacterium Stenotrophomonas bentonitica VV6, isolated from Arctic seawater, was es-
tablished. The genome size was approximately 4.365 Mb, with a G+C content of
66.54%, and it contains 3,871 predicted protein-coding sequences (CDSs) and 60
tRNAs.

o date, the genus Stenotrophomonas comprises 15 species with validly published
names isolated from diverse environments, being mostly associated with plants and
soil (1). Strain VV6 is an extracellular protease-producing Stenotrophomonas bacterium
isolated from Arctic seawater (53.328499°N, 169.960434°E, 1,937 m depth) (8°C, with
salinity 32.9, as of 10 July 2010). Optimal growth occurs at 27.5°C to 32.5°C, at pH 6.0,
and with 2% to 3% (wt/vol) NaCl. In order to obtain the cold-active industrial enzymes
and study the evolutionary mechanism of cold adaptation of mesophilic bacteria, strain
VV6 was chosen for whole-genome sequencing.
The draft genome sequence of strain VV6 was performed by Shanghai Majorbio
Bio-pharm Technology (Shanghai, China), using Solexa paired-end (400-bp library)
sequencing technology. For VV6, 1,368 Mbp of clean data were generated to reach
about 346-fold depth of coverage, as determined using an Illumina/Solexa Genome
Analyzer IIx (Illumina). The clean data were assembled by SOAPdenovo2 (2). The final
assemblies of strain VV6 resulted in 45 contigs, with a total size of 4,364,949 bp, G+C
content of 66.54%, N, value of 400,665 bp, and Ny, value of 90,712 bp.
The 16S rRNA gene (1,506 bp) sequence is 99.86% identical to that of Stenotroph-
omonas bentonitica BII-R7T, followed by that of Stenotrophomonas rhizophila DSM
144057 (99.39%) and that of Stenotrophomonas maltophilia MTCC 4347 (98.5%). The
average nucleotide identity (ANI) was calculated using the algorithm described by Yoon
et al. (3) with the web service EzBioCloud. The draft genome of strain VV6 is 97.54% .
identical to that of S. bentonitica PML168 (the genome of type strain BII-R7 was not j{aicf;:yesoi13D:SEE?::;S;L?;ZZ?;;29
available at the time), 86.13% identical to that of S. rhizophila DSM 144057, and 81.56% Citation Chen M-X, Li H-Y, Ye X-5, He X-Y. 2018,
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Pipeline (PGAP) (9). In total, 3,871 protein-coding sequences (CDSs) and 60 tRNAs were
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predicted. Among the CDSs, 2,908 and 1,999 proteins could be assigned to COG/KOG/
NOGs families and KEGG orthologous groups, respectively. The genomic analysis
identified genes responsible for industrially important enzymes, such as protease,
esterase/lipase, chitinase, amylase, cellulase, catalase, oxidase, glucanase, polysaccha-
ride deacetylase, glycosyltransferase, alcohol dehydrogenase, and alkaline phospha-
tase. B-Lactamases were produced by VV6 which provide multiresistance to B-lactam
antibiotics, such as penicillins, cephalosporins, and cephamycins. Cold shock proteins,
which regulate the expression of various genes, including those involved in stress
resistance and virulence of bacteria (10), were also found. Comparative genomic
sequence analysis between strain VV6 and other strains of S. bentonitica from different
environments will provide further insight into the mechanism of cold adaptation and

allow a more comprehensive characterization of this bacterium.

Accession number(s). This whole-genome shotgun project has been deposited in
DDBJ/ENA/GenBank under the accession no. PKQP00000000. The version described in
this paper is version PKQP01000000.

ACKNOWLEDGMENTS

This work was supported by the National Natural Science Foundation of China (grant

41506179), the Natural Science Foundation of Fujian Province (grant 2015J01613), the
National Programme on Global Change and Air-Sea Interaction (grants GASI-03-01-
03-01 and GASI-03-01-03-02), and the Young Teacher Education Research Project of
Fujian Province (grant JA13014).

REFERENCES

1.

Volume 6

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.

. Luo R, Liu B, Xie Y, Li Z, Huang W, Yuan J, He G, Chen Y, Pan Q, Liu Y,

Tang J, Wu G, Zhang H, Shi Y, Liu Y, Yu C, Wang B, Lu Y, Han C, Cheung
DW, Yiu SM, Peng S, Xiaogian Z, Liu G, Liao X, Li Y, Yang H, Wang J, Lam
TW, Wang J. 2015. SOAPdenovo2: an empirically improved memory-
efficient short-read de novo assembler. GigaScience 4:18. https://doi.org/
10.1186/513742-015-0069-2.

. Yoon SH, Ha SM, Lim JM, Kwon SJ, Chun J. 2017. A large-scale evaluation

of algorithms to calculate average nucleotide identity. Antonie van Leeu-
wenhoek 110:1281-1286. https://doi.org/10.1007/s10482-017-0844-4.

. Meier-Kolthoff JP, Auch AF, Klenk HP, Goker M. 2013. Genome sequence-

based species delimitation with confidence intervals and improved
distance functions. BMC Bioinformatics 14:60. https://doi.org/10.1186/
1471-2105-14-60.

. Richter M, Rossell6-Méra R. 2009. Shifting the genomic gold standard

for the prokaryotic species definition. Proc Natl Acad Sci U S A 106:
19126-19131. https://doi.org/10.1073/pnas.0906412106.

. Wayne LG, Brenner DJ, Colwell RR, Grimont PAD, Kandler O, Krichevsky MI,

Issue 8 e01610-17

Moore LH, Moore WEC, Murray RGE, Stackebrandt E, Starr MP, Triiper HG.
1987. Report of the ad hoc Committee on Reconciliation of Approaches to
Bacterial Systematics. Int S J Syst Bacteriol 37:463-464. https://doi.org/10
.1099/00207713-37-4-463.

. Sdnchez-Castro |, Ruiz-Fresneda MA, Bakkali M, Kédmpfer P, Glaeser SP,

Busse HJ, Lopez-Fernandez M, Martinez-Rodriguez P, Merroun ML. 2017.
Stenotrophomonas bentonitica sp. nov. isolated from bentonite forma-
tions. Int J Syst Evol Microbiol 67:2779-2786. https://doi.org/10.1099/
ijsem.0.002016.

. Sanchez-Castro |, Bakkali M, Merroun ML. 2017. Draft genome sequence

of Stenotrophomonas bentonitica BII-R77, a selenite-reducing bacterium
isolated from Spanish bentonites. Genome Announc 5:¢00719-17. https:/
doi.org/10.1128/genomeA.00719-17.

. Tatusova T, DiCuccio M, Badretdin A, Chetvernin V, Nawrocki EP, Zaslavsky

L, Lomsadze A, Pruitt KD, Borodovsky M, Ostell J. 2016. NCBI prokaryotic
genome annotation pipeline. Nucleic Acids Res 44:6614-6624. https://doi
.0rg/10.1093/nar/gkw569.

. Eshwar AK, Guldimann C, Oevermann A, Tasara T. 2017. Cold-shock domain

family proteins (Csps) are involved in regulation of virulence, cellular
aggregation, and flagella-based motility in Listeria monocytogenes. Front
Cell Infect Microbiol 7:453. https://doi.org/10.3389/fcimb.2017.00453.

genomea.asm.org 2


https://www.ncbi.nlm.nih.gov/nuccore/PKQP00000000
https://doi.org/10.1038/nrmicro2163
https://doi.org/10.1038/nrmicro2163
https://doi.org/10.1186/s13742-015-0069-2
https://doi.org/10.1186/s13742-015-0069-2
https://doi.org/10.1007/s10482-017-0844-4
https://doi.org/10.1186/1471-2105-14-60
https://doi.org/10.1186/1471-2105-14-60
https://doi.org/10.1073/pnas.0906412106
https://doi.org/10.1099/00207713-37-4-463
https://doi.org/10.1099/00207713-37-4-463
https://doi.org/10.1099/ijsem.0.002016
https://doi.org/10.1099/ijsem.0.002016
https://doi.org/10.1128/genomeA.00719-17
https://doi.org/10.1128/genomeA.00719-17
https://doi.org/10.1093/nar/gkw569
https://doi.org/10.1093/nar/gkw569
https://doi.org/10.3389/fcimb.2017.00453
http://genomea.asm.org

	Accession number(s). 
	ACKNOWLEDGMENTS
	REFERENCES

