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ABSTRACT Halomonas meridiana strain Slthf1 (ATCC BAA-801) is a Gram-negative
bacterium that was isolated from a thermal vent in 1998. Here, we report the com-
plete genome sequence of this strain, which has a 3.6-Mbp genome, containing
3,400 protein-coding sequences.

Halomonas species are a group of Gram-negative halophiles belonging to the
phylum Proteobacteria, order Oceanospirillales, and family Halomonadaceae. Within

this genus, Halomonas meridiana has been reported to inhabit high-salt lakes in
Antarctica (1). The number of halophilic bacteria known to live in such environments is
limited, probably due to the great seasonal variation in the physicochemical conditions
of Antarctic high-salinity lakes. Thus, determining the genomic sequences of H. meridi-
ana and its relatives is expected to contribute to our understanding of these ecological
adaptations. Here, we report the complete genome sequence of H. meridiana strain
Slthf1 (ATCC BAA-801), isolated from the vicinity of a Pacific hydrothermal vent by
Kaye et al. (2).

H. meridiana strain Slthf1 was obtained directly from J. Z. Kaye. A single colony was
cultured overnight at 37°C using SW10 medium (3). The genomic DNA was extracted
and purified using a Genome-tip 20/G kit (Qiagen) according to the manufacturer’s
protocol. A long-read sequencing library was prepared using a rapid barcoding se-
quencing kit (product no. SQK-RBK004; Oxford Nanopore Technologies) and sequenced
using a FLO-MIN106 flow cell on a GridION device (Oxford Nanopore Technologies).
Illumina sequencing was performed for error correction using the HyperPlus kit (Kapa
Biosystems) for library preparation and a NextSeq 500 sequencer in 75-cycle high-
output mode (Illumina). From a total of 71,261 long reads with an average read length
of 12,993 bp, reads over 50 kbp (291 Mbp in total, for an estimated coverage of around
80�) were used for assembly with Canu version 1.8 (4). The resulting single contig was
circularized by manually deleting the overlapping ends. Error correction was performed
using Illumina reads, by mapping all 49.3 million reads without filtering with BWA
version 0.7.11 (5), indexing with SAMtools version 1.9 (6), and correcting with Pilon
version 1.23 (7). Assembly completeness was evaluated using Benchmarking Universal
Single-Copy Orthologs (BUSCO) version 1 (8) and the gVolante server (9). Six rounds of
Pilon error correction increased the BUSCO score from 77.5% to 100%. Genes were
annotated using the DDBJ Fast Annotation and Submission Tool (DFAST) pipeline (10).
The final genome size of this strain is 3,591,816 bp, with a G�C content of 56.8%. The
genome was predicted to contain 3,400 protein coding sequences (CDSs), 18 rRNAs,
and 64 tRNAs. Default parameters were used for all software unless otherwise noted.

Three cold shock proteins were identified from the genome of H. meridiana strain
Slthf1 (ATCC BAA-801) according to the DFAST annotation. When the three amino acid
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sequences were searched for using BLASTp in the NCBI nonredundant (nr) database
(11), they showed high similarity to the Csp protein family (E value, 8e-34). The
complete genome reported in this study will enable comparative analysis with closely
related species to elucidate the mechanisms allowing halophilic microorganisms to
thrive in cold environments.

Data availability. The chromosome sequence reported here was deposited in DDBJ
under the accession no. AP022821, and the raw reads were deposited in the Sequence
Read Archive (SRA) under BioProject no. PRJNA605950.

ACKNOWLEDGMENTS
We thank J. Z. Kaye, the original discoverer of this strain, for kindly donating one of

his stocks, as well as Yumi Murai and Nao Takeuchi for technical assistance. The
sequencing and assembly were conducted as part of the Genome Engineering Work-
shop course of the Systems Biology Program at the Graduate School of Media and
Governance, Keio University.

This work was supported in part by research funds from the Yamagata Prefectural
Government and Tsuruoka City, Japan.

REFERENCES
1. James SR, Dobson SJ, Franzmann PD, McMeekin TA. 1990. Halomonas

meridiana, a new species of extremely halotolerant bacteria isolated
from Antarctic saline lakes. Syst Appl Microbiol 13:270 –278. https://doi
.org/10.1016/S0723-2020(11)80198-0.

2. Kaye JZ, Marquez MC, Ventosa A, Baross JA. 2004. Halomonas neptunia
sp. nov., Halomonas sulfidaeris sp. nov., Halomonas axialensis sp. nov.
and Halomonas hydrothermalis sp. nov.: halophilic bacteria isolated
from deep-sea hydrothermal-vent environments. Int J Syst Evol Micro-
biol 54:499 –511. https://doi.org/10.1099/ijs.0.02799-0.

3. Sanchez-Porro C, Kaur B, Mann H, Ventosa A. 2010. Halomonas titanicae
sp. nov., a halophilic bacterium isolated from the RMS Titanic. Int J Syst
Evol Microbiol 60:2768 –2774. https://doi.org/10.1099/ijs.0.020628-0.

4. Koren S, Walenz BP, Berlin K, Miller JR, Bergman NH, Phillippy AM. 2017.
Canu: scalable and accurate long-read assembly via adaptive k-mer
weighting and repeat separation. Genome Res 27:722–736. https://doi
.org/10.1101/gr.215087.116.

5. Li H, Durbin R. 2009. Fast and accurate short read alignment with
Burrows–Wheeler transform. Bioinformatics 25:1754 –1760. https://doi
.org/10.1093/bioinformatics/btp324.

6. Li H, Handsaker B, Wysoker A, Fennell T, Ruan J, Homer N, Marth G,
Abecasis G, Durbin R, 1000 Genome Project Data Processing Subgroup.

2009. The Sequence Alignment/Map format and SAMtools. Bioinformat-
ics 25:2078 –2079. https://doi.org/10.1093/bioinformatics/btp352.

7. Walker BJ, Abeel T, Shea T, Priest M, Abouelliel A, Sakthikumar S, Cuomo
CA, Zeng Q, Wortman J, Young SK, Earl AM. 2014. Pilon: an integrated
tool for comprehensive microbial variant detection and genome assem-
bly improvement. PLoS One 9:e112963. https://doi.org/10.1371/journal
.pone.0112963.

8. Simao FA, Waterhouse RM, Ioannidis P, Kriventseva EV, Zdobnov EM.
2015. BUSCO: assessing genome assembly and annotation complete-
ness with single-copy orthologs. Bioinformatics 31:3210 –3212. https://
doi.org/10.1093/bioinformatics/btv351.

9. Nishimura O, Hara Y, Kuraku S. 2017. gVolante for standardizing com-
pleteness assessment of genome and transcriptome assemblies. Bioin-
formatics 33:3635–3637. https://doi.org/10.1093/bioinformatics/btx445.

10. Tanizawa Y, Fujisawa T, Nakamura Y. 2018. DFAST: a flexible prokaryotic
genome annotation pipeline for faster genome publication. Bioinformat-
ics 34:1037–1039. https://doi.org/10.1093/bioinformatics/btx713.

11. Johnson M, Zaretskaya I, Raytselis Y, Merezhuk Y, McGinnis S, Madden
TL. 2008. NCBI BLAST: a better Web interface. Nucleic Acids Res 36:
W5–W9. https://doi.org/10.1093/nar/gkn201.

Takahashi et al.

Volume 9 Issue 16 e00292-20 mra.asm.org 2

http://getentry.ddbj.nig.ac.jp/getentry/na/AP022821
https://www.ncbi.nlm.nih.gov/bioproject/605950
https://doi.org/10.1016/S0723-2020(11)80198-0
https://doi.org/10.1016/S0723-2020(11)80198-0
https://doi.org/10.1099/ijs.0.02799-0
https://doi.org/10.1099/ijs.0.020628-0
https://doi.org/10.1101/gr.215087.116
https://doi.org/10.1101/gr.215087.116
https://doi.org/10.1093/bioinformatics/btp324
https://doi.org/10.1093/bioinformatics/btp324
https://doi.org/10.1093/bioinformatics/btp352
https://doi.org/10.1371/journal.pone.0112963
https://doi.org/10.1371/journal.pone.0112963
https://doi.org/10.1093/bioinformatics/btv351
https://doi.org/10.1093/bioinformatics/btv351
https://doi.org/10.1093/bioinformatics/btx445
https://doi.org/10.1093/bioinformatics/btx713
https://doi.org/10.1093/nar/gkn201
https://mra.asm.org

	Data availability. 
	ACKNOWLEDGMENTS
	REFERENCES

