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ABSTRACT Marinobacter sp. strain AC-23 was isolated from Kongsfjorden in the
Arctic. Here, we report the first draft genome sequence of a putative novel species Received 12 February 2017 Accepted 14
. . . February 2017 Published 13 April 2017
of the genus Marinobacter comprising 4,149,715 bp, with a mean G+C content of o : ,
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54.4%. The draft genome sequence will aid in understanding the psychrophilic and Dhakephalkar PK. 2017, Insights into the

sea ice-specific lifestyle. psychrophilic and sea ice-specific lifestyle of
Marinobacter sp. strain AC-23: a genomic

approach. Genome Announc 5:¢00134-17.

ongsfjorden is one of the largest glacial fjords of Svalbard (1). Recently, the genome sy el IO I SO oA LRSI,
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of Cryobacterium sp. strain MLB-32 from glacier (2) and the elemental composition access article distributed under the terms of
of the sediments of fjords (3) have been contributed from Svalbard. AC-23, a Gram- the Creative Commons Attribution 4.0
negative, rod shaped, and psychrophilic bacterial isolate, was obtained from 29,370 + International license.
640-year-old sediments of Kongsfjorden. ?ﬂ‘j{:;gr:zzggifgce o Shiv Mohan Singh,
Phylogenetic analyses based on 16S rRNA gene sequence revealed Marinobacter
antarcticus Z52-307 to be the closest phylogenetic neighbor of AC-23, with 97.87%
homology (1,534 nucleotides). Digital DNA-DNA hybridization (4) revealed only
26.5% * 2.4% homology between AC-23 and Marinobacter psychrophilus, indicating the
novelty of strain AC-23.
The genome of AC-23 was sequenced with a whole-genome shotgun strategy using
318 Chip and 200-bp chemistry on the lon Torrent PGM platform (Life Technologies,
Inc., USA). A total of 4,149,715 high-quality reads were generated upon sequencing of
the genome. De novo assembly was performed using MIRA assembler version 4.0.5
(5), resulting in 105 contigs. Functional annotation was performed using the Rapid
Annotations using Subsystems Technology (RAST) server (6). The RAST tool identified
Marinobacter aquaeolei VT8 as the closest phylogenetic neighbor of AC-23 (score, 530;
genome identification [ID] 351348.5). The annotation predicted 4,615 genes, including
4,564 coding sequences (CDSs), and 51 total RNAs. The majority of the protein-coding
genes (53%) were assigned a putative function, while those remaining were annotated
as hypothetical proteins. AC-23 harbors a total of 229 unique genes associated with a
subsystem (a set of functional roles that make up a metabolic pathway, a complex, or
a class of proteins) when comparative analysis was performed with VT8.
The genome annotation of AC-23 revealed the presence of multiple genes involved
in biofilm formation, including 41 homologs of genes encoding pilus IV and four
clusters of polysaccharide biosynthesis genes, providing insights into molecular mech-
anisms of biofilm formation and, more specifically, on strategies of colonization of
nutritive surfaces in marine environments. Genetic features that can be linked to the
psychrophilic and sea ice-specific lifestyle of AC-23 were analyzed. The major cold
shock protein-coding genes, cspA and c¢spC (7, 8), and a number of regulatory genes,
such as c¢pxR, algZ, cheY, and cheC, that might play a key role in low-temperature
adaptability were detected. Modulation of membrane fluidity is a critical adaptation
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strategy in cold environments (9-11). The AC-23 genome encodes proteins involved in
fatty acid biosynthetic pathways, such as FabG, which catalyzes the condensation of
fatty acids and the synthesis of branched fatty acids. The genome also codes for three
orthologs of 1-acyl-sn-glycerol-3-phosphate acyltransferase (PIsC), which catalyzes the
conversion of intermediates in phospholipid synthesis, and 3-ketoacyl-(acyl-carrier-
protein) reductases, which enhance the production of polyunsaturated lipids (12, 13).

Genome analysis revealed the presence of cold-adapted lipase, protease, bp-

hydantoinase, catalase, peptidase, etc., with considerable biotechnological potential as
cold-active enzymes.

The genome sequence of AC-23 will aid in gaining valuable insights into the cold

adaptation of psychrophilic bacteria, and its metabolic potential and will open up new

opportunities related to the functional genomics of this species.
Accession number(s). The whole-genome shotgun project has been deposited in

DDBJ/EMBL/GenBank under accession number MBPP01000000 (BioProject PRINA329576,
Biosample SAMNO05415084).

ACKNOWLEDGMENTS

We thank Directors of ARI Pune, BITS-Pilani-K.K. Birla Goa Campus, and NCAOR Goa

for facilities. P.S. thanks DST for financial support (SR/WOS-A/LS-419/2013[G]). We thank
the Department of Science and Technology and Ministry of Earth Sciences for funding
support. S.M.S. thanks Simantini Naik for technical help.

REFERENCES

1.

Volume 5

Svendsen H, Beszczynska-Mgller A, Hagen JO, Lefauconnier B, Tverberg
V, Gerland S, Bischof K, Papucci C, Zajaczkowski M, Azzolini R, Bruland O,
Wiencke C, Winther J, Dallmann W. 2002. The physical environment of
Kongsfjorden-Krossfjorden, an Arctic fjord system in Svalbard. Polar Res
21:133-166. https://doi.org/10.1111/j.1751-8369.2002.tb00072.x.

. Singh P, Kapse N, Arora P, Singh SM, Dhakephalkar PK. 2015. Draft

genome of Cryobacterium sp. MLB-32, an obligate psychrophile from
glacier cryoconite holes of high Arctic. Mar Genomics 21:25-26. https://
doi.org/10.1016/j.margen.2015.01.006.

. Singh SM, Naik S, Mulik RU, Sharma J, Upadhyay AK. 2015. Elemental

composition and bacterial occurrence in sediment samples on two sides
of Breggerhalvaya, Svalbard. Polar Rec 51:680-691. https://doi.org/10
.1017/50032247415000030.

. Auch AF, von Jan M, Klenk HP, Géker M. 2010. Digital DNA-DNA hybrid-

ization for microbial species delineation by means of genome-to-
genome sequence comparison. Stand Genomic Sci 2:117-134. https://
doi.org/10.4056/sigs.531120.

. Chevreux B, Wetter T, Suhai S. 1999. Genome sequence assembly using

trace signals and additional sequence information, p 45-56. In Computer
science and biology. Proceedings of the German Conference on Bioin-
formatics, GCB '99. GCB, Hannover, Germany.

. 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. https://doi.org/10.1186/1471-2164-9-75.

. Rabus R, Ruepp A, Frickey T, Rattei T, Fartmann B, Stark M, Bauer M, Zibat

A, Lombardot T, Becker I, Amann J, Gellner K, Teeling H, Leuschner WD,
Glockner FO, Lupas AN, Amann R, Klenk HP. 2004. The genome of

Issue 15 e00134-17

Desulfotalea psychrophila, a sulfate-reducing bacterium from perma-
nently cold Arctic sediments. Environ Microbiol 6:887-902. https://doi
.org/10.1111/j.1462-2920.2004.00665 x.

. Chaikam V, Karlson DT. 2010. Comparison of structure, function and

regulation of plant cold shock domain proteins to bacterial and animal
cold shock domain proteins. BMB Rep 43:1-8. https://doi.org/10.5483/
BMBRep.2010.43.1.001. 20132728.

. Feller G. 2003. Molecular adaptations to cold in psychrophilic enzymes.

Cell Mol Life Sci 60:648-662. https://doi.org/10.1007/500018-003-2155
-3. 12785714.

. Feller G, Gerday C. 2003. Psychrophilic enzymes: hot topics in cold

adaptation. Nat Rev Microbiol 1:200-208. https://doi.org/10.1038/
nrmicro773.

. D’amico S, Collins T, Marx JC, Feller G, Gerday C. 2006. Psychrophilic

microorganisms: challenges for life. EMBO Rep 7:385-389. https://doi
.0rg/10.1038/sj.embor.7400662.

. Hoang TT, Sullivan SA, Cusick JK, Schweizer HP. 2002. B-Ketoacyl acyl

carrier protein reductase (FabG) activity of the fatty acid biosynthetic
pathway is a determining factor of 3-oxo-homoserine lactone acyl chain
lengths. Microbiology 148:3849-3856. https://doi.org/10.1099/
00221287-148-12-3849.

. Methé BA, Nelson KE, Deming JW, Momen B, Melamud E, Zhang X, Moult

J, Madupu R, Nelson WC, Dodson RJ, Brinkac LM, Daugherty SC, Durkin
AS, DeBoy RT, Kolonay JF, Sullivan SA, Zhou L, Davidsen TM, Wu M,
Huston AL, Lewis M, Weaver B, Weidman JF, Khouri H, Utterback TR,
Feldblyum TV, Fraser CM. 2005. The psychrophilic lifestyle as revealed by
the genome sequence of Colwellia psychrerythraea 34H through
genomic and proteomic analyses. Proc Natl Acad Sci U S A 102:
10913-10918. https://doi.org/10.1073/pnas.0504766102.

genomea.asm.org 2


https://www.ncbi.nlm.nih.gov/nuccore/MBPP01000000
https://doi.org/10.1111/j.1751-8369.2002.tb00072.x
https://doi.org/10.1016/j.margen.2015.01.006
https://doi.org/10.1016/j.margen.2015.01.006
https://doi.org/10.1017/S0032247415000030
https://doi.org/10.1017/S0032247415000030
https://doi.org/10.4056/sigs.531120
https://doi.org/10.4056/sigs.531120
https://doi.org/10.1186/1471-2164-9-75
https://doi.org/10.1111/j.1462-2920.2004.00665.x
https://doi.org/10.1111/j.1462-2920.2004.00665.x
https://doi.org/10.5483/BMBRep.2010.43.1.001
https://doi.org/10.5483/BMBRep.2010.43.1.001
https://doi.org/10.1007/s00018-003-2155-3
https://doi.org/10.1007/s00018-003-2155-3
https://doi.org/10.1038/nrmicro773
https://doi.org/10.1038/nrmicro773
https://doi.org/10.1038/sj.embor.7400662
https://doi.org/10.1038/sj.embor.7400662
https://doi.org/10.1099/00221287-148-12-3849
https://doi.org/10.1099/00221287-148-12-3849
https://doi.org/10.1073/pnas.0504766102
http://genomea.asm.org

	Accession number(s). 
	ACKNOWLEDGMENTS
	REFERENCES

