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Pseudomonas aeruginosa strain SJTD-1 can utilize long-chain alkanes, diesel oil, and crude oil as sole carbon sources. We report
the draft genome sequence of strain SJTD-1 (6,074,058 bp, with a GC content of 66.83%) and major findings from its annotation,
which could provide insights into its petroleum biodegradation mechanism.

Oil pollutants pose a serious threat to wildlife and humans with
their ability to destroy the ecological balance, which may take

years or decades to recover. Bioremediation is recognized as an
efficient way to eliminate such environmental pollutants; many
microorganisms capable of degrading the hydrocarbons in oil
have been reported (1, 3, 5, 18). Among the compounds of petro-
leum, long-chain alkanes were considered to be slightly biode-
gradable due to their high hydrophobicity (8). Thus, exploiting
more efficient petroleum-degrading organisms has become the
key in petroleum pollution remediation.

Pseudomonas aeruginosa strain SJTD-1, isolated from oil-con-
taminated soil, is capable of utilizing long-chain alkanes (n-hexa-
decane, n-octadecane, n-docosane, n-tetracosane, and n-triacon-
tane) as its sole carbon and energy source; it can also use diesel oil
and crude oil efficiently (unpublished data). Therefore, strain
SJTD-1 may play an important role in petroleum bioremediation;
its genome sequencing will give useful information about its ge-
netic variability and biodegradation mechanism.

The draft genome sequence of P. aeruginosa SJTD-1 has been
obtained with a 454 GS-FLX (Roche) system (total of 64,121 reads
averaging 400 bp) and Solexa paired-end sequencing (total of
6,307,058 reads, 151 bp each). The gaps were closed by specific
PCR and Sanger sequencing. Genome sequences were assembled
in silico using the AMOScmp program, resulting in 79 contigs
(�500 bp in size) with an N50 length of 140,100 bp. The protein-
coding genes were predicted using Glimmer 3.0 (6); tRNA and
rRNA were identified with tRNAscan-SE (11) and RNAmmer
(10). The genome sequence was annotated using the databases of
RAST (2) and PGAAP (14). The functions of predicted protein-
coding genes were annotated with the NCBI-NR (4), COG (16),
and KEGG (9) databases.

The P. aeruginosa SJTD-1 draft genome sequence has a total of
6,074,058 bp with an average GC content of 66.83%. It contains
5,647 predicted coding sequences (CDSs), one 16S-23S-5S
operon, and 50 tRNAs. Using COG functional assignment, the
majority of predicted proteins (88.9%) could be classified into 22
COG categories. There are 557 subsystems represented in the ge-
nome, and the metabolic network of SJTD-1 was reconstructed
(1). The five most abundant subsystems are related to amino acids
(n � 672 CDSs), carbohydrates (n � 387), cofactors, vitamins,
and pigments (n � 376), miscellaneous (n � 307), and protein
metabolism (n � 276). In addition, many CDSs are involved in
membrane transport (n � 203), cell wall and capsule (n � 195),
fatty acids, lipids, and isoprenoids (n � 182), stress response (n �
178), iron acquisition and metabolism (n � 135), and virulence,

disease, and defense (n � 134). These findings indicate that strain
SJTD-1 has various catabolic abilities and unique adaptability to
different environments.

According to the proposed alkane degradation mechanism (7,
12, 13, 15, 17), several putative enzymes were also found in the
SJTD-1 genome, such as alkane hydroxylases, a rubredoxin reduc-
tase, an aldehyde dehydrogenase, and some regulatory proteins.
Further studies will be performed to confirm their functions, and
more detailed genome analysis will reveal the unique molecular
characteristics of strain SJTD-1.

Nucleotide sequence accession numbers. The data from the
whole-genome shotgun project have been deposited in DDBJ/
EMBL/GenBank under the accession number AKCM00000000.
The version described in this paper is the first version, with acces-
sion number AKCM01000000.

ACKNOWLEDGMENTS

We acknowledge Shanghai Personal Biotechnology Co., Ltd., for genome
sequence and draft map gap closing.

This work was supported in part by the National Basic Research Pro-
gram of China (grant no. 2009CB118906), the National Natural Science
Foundation of China (grants no. 21135004/B050901, 30870512/C050103,
31070090/C010302, and 30900010/C010201), and the New Teacher Pro-
grams Foundation of the Ministry of Education of China (grant no.
20090073120066).

REFERENCES
1. Al-Mailem DM, Sorkhoh NA, Al-Awadhi H, Eliyas M, Radwan SS.

2010. Biodegradation of crude oil and pure hydrocarbons by extreme
halophilic archaea from hypersaline coasts of the Arabian Gulf. Extremo-
philes 14:321–328.

2. Aziz RK, et al. 2008. The RAST server: rapid annotations using subsys-
tems technology. BMC Genomics 9:75. doi:10.1186/1471-2164-9-75.

3. Bao MT, et al. 2012. Biodegradation of crude oil using an efficient mi-
crobial consortium in a simulated marine environment. Mar. Pollut. Bull.
64:1177–1185.

4. Benson DA, Karsch-Mizrachi I, Lipman DJ, Ostell J, Wheeler DL. 2008.
GenBank. Nucleic Acids Res. 36:D25–D30.

5. Chaillan F, et al. 2004. Identification and biodegradation potential of

Received 14 June 2012 Accepted 26 June 2012

Address correspondence to Jianhua Liu, jianhualiudl@sjtu.edu.cn.

H.L. and R.L. contributed equally to this work.

Copyright © 2012, American Society for Microbiology. All Rights Reserved.

doi:10.1128/JB.01061-12

GENOME ANNOUNCEMENT

September 2012 Volume 194 Number 17 Journal of Bacteriology p. 4783–4784 jb.asm.org 4783

http://www.ncbi.nlm.nih.gov/nuccore?term=AKCM00000000
http://www.ncbi.nlm.nih.gov/nuccore?term=AKCM01000000
http://dx.doi.org/10.1128/JB.01061-12
http://jb.asm.org


tropical aerobic hydrocarbon-degrading microorganisms. Res. Microbiol.
155:587–595.

6. Delcher AL, Bratke KA, Powers EC, Salzberg SL. 2007. Identifying
bacterial genes and endosymbiont DNA with Glimmer. Bioinformatics
23:673– 679.

7. Eggink G, et al. 1988. Alkane utilization in Pseudomonas oleovorans.
Structure and function of the regulatory locus alkR. J. Biol. Chem. 263:
13400 –13405.

8. Kanaly RA, Harayama S. 2000. Biodegradation of high-molecular-weight
polycyclic aromatic hydrocarbons by bacteria. J. Bacteriol. 182:2059–2067.

9. Kanehisa M, et al. 2008. KEGG for linking genomes to life and the
environment. Nucleic Acids Res. 36:D480 –D484.

10. Lagesen K, et al. 2007. RNAmmer: consistent and rapid annotation of
rRNA genes. Nucleic Acids Res. 35:3100 –3108.

11. Lowe TM, Eddy SR. 1997. tRNAscan-SE: a program for improved detec-
tion of tRNA genes in genomic sequence. Nucleic Acids Res. 25:955–964.

12. Nie Y, Liang J, Fang H, Tang YQ, Wu XL. 2011. Two novel alkane

hydroxylase-rubredoxin fusion genes isolated from a Dietzia bacterium
and the functions of fused rubredoxin domains in long-chain n-alkane
degradation. Appl. Environ. Microbiol. 77:7279 –7288.

13. Owen DJ, et al. 1984. Physical structure, genetic content and expression
of the alkBAC operon. Mol. Gen. Genet. 197:373–383.

14. Pruitt KD, Tatusova T, Klimke W, Maglott DR. 2009. NCBI reference
sequences: current status, policy and new initiatives. Nucleic Acids Res.
37:D32–D36.

15. Rojo F. 2009. Degradation of alkanes by bacteria. Environ. Microbiol.
11:2477–2490.

16. Tatusov R, et al. 2003. The COG database: an updated version includes
eukaryotes. BMC Bioinformatics 4:41. doi:10.1186/1471-2105-4-41.

17. van Beilen JB, et al. 2001. Analysis of Pseudomonas putida alkane-
degradation gene clusters and flanking insertion sequences: evolution and
regulation of the alk genes. Microbiology 147:1621–1630.

18. Vasudevan N, Rajaram P. 2001. Bioremediation of oil sludge contami-
nated soil. Environ. Int. 26:409 – 411.

Genome Announcement

4784 jb.asm.org Journal of Bacteriology

http://jb.asm.org

	Genome Sequence of Pseudomonas aeruginosa Strain SJTD-1, a Bacterium Capable of Degrading Long-Chain Alkanes and Crude Oil
	Nucleotide sequence accession numbers. 
	ACKNOWLEDGMENTS

	REFERENCES

