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Complete Genome Sequence of Acinetobacter schindleri

SGAIir0122 Isolated from Singapore Air
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ABSTRACT Acinetobacter schindleri strain SGAir0122 was isolated from tropical air
samples collected in Singapore. The prevalence of nosocomial infection caused by
this Gram-negative bacterium indicates its clinical significance as an opportunistic
human pathogen. Its complete genome consists of one chromosome of 3.105 Mb
and a plasmid of 181 kb.

cinetobacter schindleri is a nonmotile, aerobic, Gram-negative bacterium (1). A.

schindleri is an opportunistic human pathogen affecting patients in intensive care
units and immunocompromised patients (2), contributing to nosocomial infections and
outbreaks worldwide (3). This species can be found in a wide range of natural
environments, such as in soil and water, as well as in hospitals (1), due to its ability to
survive on inert surfaces for a long duration (4). Phenotypic identification of the isolates
remains indiscriminative and may lead to underestimation of infections caused by A.
schindleri; thus, the complete genome sequences of A. schindleri strains may be of great
help in providing molecular markers for identification.

Air samples were collected outdoor in Singapore (1.345°N, 103.679°E) using an
Andersen single-stage impactor (SKC, Inc., USA). Strain SGAir0122 was isolated from
trypticase soy agar (Becton, Dickinson, USA) incubated at 30°C after airborne microor-
ganisms were impacted onto it. The isolated strain was cultured in Luria-Bertani broth
overnight at room temperature. Prior to DNA extraction, an axenic culture was obtained
by streaking. Genomic DNA was extracted using the Wizard genomic DNA purification
kit (Promega, USA) according to the manufacturer’'s recommended protocol. Whole-
genome shotgun libraries were constructed using a SMRTbell template prep kit version
1.0 (Pacific Biosciences, USA), followed by single-molecule real-time (SMRT) sequencing
conducted on a PacBio RS Il (Pacific Biosciences) sequencer.

The PacBio RS Il platform provided 68,481 long reads (208-fold coverage) for the
isolate. The complete processing of the assembly included preassembly, de novo
assembly with the Hierarchical Genome Assembly Process (HGAP) version 3 imple-
mented in the PacBio SMRT Analysis algorithm version 2.3.0 (5), polishing with Quiver
(5), and error correction using Pilon version 1.16 (6) to improve accuracy. The consensus
assembly generated two contigs, one chromosome with 3,104,554 bp (202-fold cover-
age), and one plasmid with 180,768 bp (321-fold coverage). The chromosomal contig
showed an average G+C content of 42.7%.

The complete genome presented 99.3% marker identity with that of the Acineto-
bacter genus, as predicted by the phylum-specific automated phylogenomic inference
pipeline Phyla_AMPHORA using a minimum confidence of 1.00 (7). Further taxonomical
identification was conducted using the average nucleotide identity method with the
Microbial Species Identifier (MiSI) (8), which revealed a 97.5% similarity with the
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available reference genome of A. schindleri CIP 107287 (GenBank accession number
KB849571).

Annotation of the genome was performed with the NCBI Prokaryotic Genome

Annotation Pipeline (PGAP) version 4.2 (9). The complete genome was predicted to
contain 3,206 genes, including 2,850 protein-coding genes, 21 rRNA subunits (5S, 16S,
and 23S), 86 tRNAs, and 4 noncoding RNAs, as well as 245 pseudogenes. Functional
annotation using the Rapid Annotations using Subsystems Technology (RAST) server
(10-12) classified 96 genes as being associated with virulence and defense, indicating
a moderate virulence. There were 120 genes found to have a role in stress response and
20 genes found to be involved in secondary metabolism. This could confer the
organism’s advantages to outcompete other bacteria with secondary metabolites and
contribute to its long-term survival on inert surfaces.

Accession number(s). The complete genome sequence of A. schindleri strain

SGAIr0122, including the plasmid pSGAir0122, has been deposited in DDBJ/EMBL/GenBank
under the accession numbers CP025618 (chromosome) and CP025619 (plasmid
PSGAIr0122).

ACKNOWLEDGMENT

Fund tier 3 grant (MVOE2013-T3-1-013).

REFERENCES

1.

Volume 6

Bergogne-Berezin E, Towner KJ. 1996. Acinetobacter spp. as nosocomial
pathogens: microbiological, clinical, and epidemiological features. Clin
Microbiol Rev 9:148-165.

. Humphreys H, Towner KJ. 1997. Impact of Acinetobacter spp. in intensive

care units in Great Britain and Ireland. J Hosp Infect 37:281-286. https://
doi.org/10.1016/50195-6701(97)90144-4.

. Forster DH, Daschner FD. 1998. Acinetobacter species as nosocomial

pathogens. Eur J Clin Microbiol Infect Dis 17:73-77. https://doi.org/10
.1007/BF01682159.

. Dortet L, Legrand P, Soussy C-J, Cattoir V. 2006. Bacterial identification,

clinical significance, and antimicrobial susceptibilities of Acinetobacter
ursingii and Acinetobacter schindleri, two frequently misidentified oppor-
tunistic pathogens. J Clin Microbiol 44:4471-4478. https://doi.org/10
.1128/JCM.01535-06.

. Chin C-S, Alexander DH, Marks P, Klammer AA, Drake J, Heiner C, Clum A,

Copeland A, Huddleston J, Eichler EE, Turner SW, Korlach J. 2013. Nonhy-
brid, finished microbial genome assemblies from long-read SMRT sequenc-
ing data. Nat Methods 10:563-569. https://doi.org/10.1038/nmeth.2474.

. 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 for
comprehensive microbial variant detection and genome assembly im-
provement. PLoS One 9:2112963. https://doi.org/10.1371/journal.pone
.0112963.

. Wang Z, Wu M. 2013. A phylum-level bacterial phylogenetic marker

database. Mol Biol Evol 30:1258-1262. https://doi.org/10.1093/molbev/
mst059.

Issue 26 e00567-18

This work was supported by a Singapore Ministry of Education Academic Research

. Varghese NJ, Mukherjee S, lvanova N, Konstantinidis KT, Mavrommatis K,

Kyrpides NC, Pati A. 2015. Microbial species delineation using whole
genome sequences. Nucleic Acids Res 43:6761-6771. https://doi.org/10
.1093/nar/gkv657.

. 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.

. 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, Arrello 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.

. Overbeek R, Olson R, Pusch GD, Olsen GJ, Davis JJ, Disz T, Edwards RA,

Gerdes S, Parrello B, Shukla M, Vonstein V, Wattam AR, Xia F, Stevens R.
2014. The SEED and the Rapid Annotation of microbial genomes using
Subsystems Technology (RAST). Nucleic Acids Res 42:D206-D214. https://
doi.org/10.1093/nar/gkt1226.

. Brettin T, Davis JJ, Disz T, Edwards RA, Gerdes S, Olsen GJ, Olson R,

Overbeek R, Parrello B, Pusch GD, Shukla M, Thomason JA, Stevens R,
Vonstein V, Wattam AR, Xia F. 2015. RASTtk: a modular and extensible
implementation of the RAST algorithm for building custom annotation
pipelines and annotating batches of genomes. Sci Rep 5:8365. https://
doi.org/10.1038/srep08365.

genomea.asm.org 2


https://www.ncbi.nlm.nih.gov/nuccore/CP025618
https://www.ncbi.nlm.nih.gov/nuccore/CP025619
https://doi.org/10.1016/S0195-6701(97)90144-4
https://doi.org/10.1016/S0195-6701(97)90144-4
https://doi.org/10.1007/BF01682159
https://doi.org/10.1007/BF01682159
https://doi.org/10.1128/JCM.01535-06
https://doi.org/10.1128/JCM.01535-06
https://doi.org/10.1038/nmeth.2474
https://doi.org/10.1371/journal.pone.0112963
https://doi.org/10.1371/journal.pone.0112963
https://doi.org/10.1093/molbev/mst059
https://doi.org/10.1093/molbev/mst059
https://doi.org/10.1093/nar/gkv657
https://doi.org/10.1093/nar/gkv657
https://doi.org/10.1093/nar/gkw569
https://doi.org/10.1093/nar/gkw569
https://doi.org/10.1186/1471-2164-9-75
https://doi.org/10.1093/nar/gkt1226
https://doi.org/10.1093/nar/gkt1226
https://doi.org/10.1038/srep08365
https://doi.org/10.1038/srep08365
http://genomea.asm.org

	Accession number(s). 
	ACKNOWLEDGMENT
	REFERENCES

