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The 3.94-Mb draft genome of Acinetobacter calcoaceticus GK1, a hydrocarbonoclastic plant growth-promoting Gram-negative
rhizospheric bacterium, is presented here. Isolated at the Ford Motor Company site in Genk, Belgium, from poplar trees planted
on a diesel-contaminated plume, GK1 is useful for enhancing hydrocarbon phytoremediation.
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The presence of Acinetobacter sp. strains in environments con-
taminated with pollutants such as diesel fuel, crude oil, phe-

nol, and other recalcitrant organics has been well documented
(1–5). Acinetobacter calcoaceticus GK1 was isolated from the rhi-
zosphere of poplar trees in a diesel-contaminated environment.
Phenotypic profiling and partial 16S rRNA gene sequence data
showed that GK1’s closest relative is Acinetobacter calcoaceticus
PHEA2 (GenBank accession no. CP002177).

Genomic DNA of GK1 was extracted with a Qiagen blood and
tissue kit (Qiagen NV, Hilden, Germany) and an IonTorrent PGM
was used to generate a whole-genome shotgun sequence using the
methods described in reference 6.

A total of 371 Mb of data (�324 M Q20 bases) were generated
in Torrent suite 4.2.1 and assembled into 35 contigs (uniform
coverage mode; kmers 21, 33, 55, 77, 99) using SPAdes 3.1.0 (7, 8),
giving a consensus length of 3,943,681 bp at 56� coverage (largest
contig 587,330 bp; N50 � 228,328). Open reading frame (ORF)
prediction and gene annotation was carried out using the PGAP
(NCBI) pipeline (9). Contigs were ordered with the genome of
Acinetobacter calcoaceticus PHEA-2 as a reference in Mauve (10).

The genome of Acinetobacter calcoaceticus GK1 consists of a
single circular chromosome (39% G�C content), including 3,746
coding genes that were arranged into pathways using Pathway
Tools (11, 12), 191 pseudogenes, 3 rRNAs (5S, 16S, 23S), 55
tRNAs, and 1 noncoding RNA (ncRNA).

Alkane-degradation genes were found spread across the ge-
nome, with homologues for 9 of the 12 Acinetobacter calcoaceticus
PHEA2 genes located. Specifically, compared to PHEA2, GK1 has
one additional copy of alk-1-monooxygenase (alkB), one fewer
alcohol dehydrogenase (alkJ) gene, and one fewer methane mono-
oxygenase gene. For aromatic hydrocarbons, most of the operon
coding for the subunits of naphthalene dioxygenase is present
with the loss of ferredoxin and reductase genes, the gain of a copy

of the iron-sulfur subunit, loss of one copy of nahB, and the gain of
one copy of nahE. Gentisate 1,2-dioxygenase (encoded by nagI;
AOLE_09100) appears to be absent from the genomes of all se-
quenced Acinetobacter species, with the exception of strain DR1
(13). GK1 does possess two copies of a maleylacetoacetate isomer-
ase gene similar to that found in DR1.

GK1 possesses an operon similar to the one that codes for pro-
duction of the biosurfactant emulsan in other Acinetobacter spp., a
trait that has utility for hydrocarbon biodegradation (14).

With respect to plant growth promotion, genes for
1-aminocyclopropane-1-carboxylate deaminase activity, auxin
biosynthesis and organic phosphorous mineralization were lo-
cated in the GK1 genome, in agreement with biochemical charac-
terizations.

Acinetobacter calcoaceticus GK1 is being evaluated as an inocu-
lant to enhance phytoremediation of diesel-contaminated sites.

Nucleotide sequence accession numbers. This whole-genome
shotgun project has been deposited at DDBJ/EMBL/GenBank un-
der the accession no. JYGV00000000. The version described in
this paper is version JYGV01000000.

ACKNOWLEDGMENTS

This work was supported by the Hasselt University BOF project 06G02
and the Methusalem project 08M03VGRJ.

REFERENCES
1. Mara K, Decorosi F, Viti C, Giovannetti L, Papaleo MC, Maida I, Perrin

E, Fondi M, Vaneechoutte M, Nemec A, van den Barselaar M, Dijk-
shoorn L, Fani R. 2012. Molecular and phenotypic characterization of
Acinetobacter strains able to degrade diesel fuel. Res Microbiol 163:
161–172. http://dx.doi.org/10.1016/j.resmic.2011.12.002.

2. Huang L, Xie J, Lv BY, Shi XF, Li GQ, Liang FL, Lian JY. 2013.
Optimization of nutrient component for diesel oil degradation by Acin-
etobacter beijerinckii ZRS. Mar Pollut Bull 76:325–332. http://dx.doi.org/
10.1016/j.marpolbul.2013.03.037.

crossmark

Genome AnnouncementsJuly/August 2015 Volume 3 Issue 4 e00909-15 genomea.asm.org 1

 on June 1, 2016 by guest
http://genom

ea.asm
.org/

D
ow

nloaded from
 

http://crossmark.crossref.org/dialog/?doi=10.1128/genomeA.00909-15&domain=pdf&date_stamp=2015-8-13
http://genomea.asm.org
http://genomea.asm.org/


3. Zhan Y, Yan Y, Zhang W, Chen M, Lu W, Ping S, Lin M. 2012.
Comparative analysis of the complete genome of an Acinetobacter cal-
coaceticus strain adapted to a phenol-polluted environment. Res Micro-
biol 163:36 – 43. http://dx.doi.org/10.1016/j.resmic.2011.10.006.

4. Palanisamy N, Ramya J, Kumar S, Vasanthi N, Chandran P, Khan S.
2014. Diesel biodegradation capacities of indigenous bacterial species iso-
lated from diesel contaminated soil. J Environ Health Sci Eng 12:142.
http://dx.doi.org/10.1186/s40201-014-0142-2.

5. Rocha LL, Colares GB, Angelim AL, Grangeiro TB, Melo VM. 2013.
Culturable populations of Acinetobacter can promptly respond to con-
tamination by alkanes in mangrove sediments. Mar Pollut Bull 76:
214 –219. http://dx.doi.org/10.1016/j.marpolbul.2013.08.040.

6. Gkorezis P, Rineau F, Van Hamme J, Franzetti A, Daghio M, Thijs S,
Weyens N, Vangronsveld J. 2015. Draft genome sequence of Acinetobac-
ter oleivorans PF1, a diesel-degrading and plant-growth-promoting endo-
phytic strain isolated from poplar trees growing on a diesel-contaminated
plume. Genome Announc 3(1):e01430-14. http://dx.doi.org/10.1128/
genomeA.01430-14.

7. Bankevich A, Nurk S, Antipov D, Gurevich AA, Dvorkin M, Kulikov
AS, Lesin VM, Nikolenko SI, Pham S, Prjibelski AD, Pyshkin AV,
Irotkin, AV, Vyahhi, N, Tesler, G, Alekseyev, MA, Pevzner, PA. 2012.
SPAdes: a new genome assembly algorithm and its applications to single-
cell sequencing. J Comput Biol 19:455– 477. http://dx.doi.org/10.1089/
cmb.2012.0021.

8. Gurevich A, Saveliev V, Vyahhi N, Tesler G. 2013. QUAST: quality
assessment tool for genome assemblies. Bioinformatics 29:1072–1075.
http://dx.doi.org/10.1093/bioinformatics/btt086.

9. Angiuoli SV, Gussman A, Klimke W, Cochrane G, Field D, Garrity G,
Kodira CD, Kyrpides N, Madupu R, Markowitz V, Tatusova T, Thom-
son N, White O. 2008. Toward an online repository of standard operating
procedures (SOPs) for (meta) genomic annotation. Omics J Integr Biol
12:137–141. http://dx.doi.org/10.1089/omi.2008.0017.

10. Rissman AI, Mau B, Biehl BS, Darling AE, Glasner JD, Perna NT. 2009.
Reordering contigs of draft genomes using the mauve aligner. Bioinfor-
matics 25:2071–2073. http://dx.doi.org/10.1093/bioinformatics/btp356.

11. Caspi R, Altman T, Billington R, Dreher K, Foerster H, Fulcher CA,
Holland TA, Keseler IM, Kothari A, Kubo A, Krummenacker M,
Latendresse M, Mueller LA, Ong Q, Paley S, Subhraveti P, Weaver DS,
Weerasinghe D, Zhang P, Karp PD. 2014. The MetaCyc database of
metabolic pathways and enzymes and the BioCyc collection of pathway/
genome databases. Nucleic Acids Res 42:D459 –D471. http://dx.doi.org/
10.1093/nar/gkt1103.

12. Karp PD, Paley S, Romero P. 2002. The pathway tools software. Bioin-
formatics 18:S225–S232. http://dx.doi.org/10.1093/bioinformatics/
18.suppl_1.S225.

13. Jung J, Madsen EL, Jeon CO, Park W. 2011. Comparative genomic
analysis of Acinetobacter oleivorans DR1 to determine strain-specific
genomic regions and gentisate biodegradation. Appl Environ Microbiol
77:7418 –7424. http://dx.doi.org/10.1128/AEM.05231-11.

14. Zou C, Wang M, Xing Y, Lan G, Ge T, Yan X, Gu T. 2014. Character-
ization and optimization of biosurfactants produced by Acinetobacter bay-
lyi ZJ2 isolated from crude oil-contaminated soil sample toward microbial
enhanced oil recovery applications. Biochem Eng J 90:49 –58. http://
dx.doi.org/10.1016/j.bej.2014.05.007.

Gkorezis et al.

Genome Announcements2 genomea.asm.org July/August 2015 Volume 3 Issue 4 e00909-15

 on June 1, 2016 by guest
http://genom

ea.asm
.org/

D
ow

nloaded from
 

http://genomea.asm.org
http://genomea.asm.org/

	Draft Genome Sequence of Acinetobacter calcoaceticus Strain GK1, a Hydrocarbon-Degrading Plant Growth-Promoting Rhizospheric Bacterium
	Nucleotide sequence accession numbers. 
	ACKNOWLEDGMENTS

	REFERENCES

