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We report the first complete genome sequence of Pandoraea sp. strain RB-44, which was found to possess quorum-sensing prop-
erties. To the best of our knowledge, this is the first documentation of both a complete genome sequence and quorum-sensing

properties of a Pandoraea species.
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uorum sensing is a communication mechanism that is

known to mediate cell-to-cell interaction between proteo-
bacteria through the production and detection of diffusible auto-
inducer molecules known as N-acyl homoserine lactones (1-3).
Various essential bacterial activities are coordinated by this mech-
anism, for instance, virulence, formation of biofilms, antibiotic
synthesis, motility, and swarming activities (3-5). Pandoraea spp.
have been reported to be cystic fibrosis clinical pathogens, but
their role in pathogenicity is still largely unknown (6-9). Here, we
present the first complete genome sequence of a quorum-sensing
Pandoraea sp. strain, RB-44, which was isolated from an ex-
landfill dumping ground.

Genomic DNA was extracted using the MasterPure DNA pu-
rification kit (Epicentre, Inc., Madison, WI, USA), while DNA
quality was determined via a NanoDrop spectrophotometer
(Thermo Scientific, Waltham, MA, USA) and a Qubit 2.0
fluorometer (Life Technologies, Carlsbad, CA, USA). Pacific Bio-
sciences RS II sequencing technology (Pacific Biosciences, Menlo
Park, CA, USA) was used as the sequencing platform. A 10-kb
SMRTbell library was prepared from sheared genomic DNA using
a 10-kb template library preparation workflow. P4 chemistry
was utilized, and the prepared library was sequenced on four
single-molecule real-time (SMRT) cells, yielding output data
with an average genome coverage of 148.61X. De novo assem-
bly of the insert reads was performed with the Hierarchical
Genome Assembly Process (HGAP) algorithm in SMRT Portal
(version 2.1.1), in which the genome sequence of Pandoraea sp.
strain RB-44 was assembled into a GC-rich (64.9%) single con-
tig of 5,385,152 bp. rRNA and tRNA predictions were per-
formed using ARAGORN (10) and RNAmmer (11), respec-
tively, and the results revealed the presence of 69 tRNA genes
and 12 rRNA operons in the genome.

Gene prediction was conducted using Prodigal version 2.60
(12), with which 4,781 open reading frames (ORFs) were pre-
dicted. Functional annotation of the predicted genes was per-
formed by Blast2GO (13), which involved Gene Ontology
(GO), enzyme code annotation with KEGG maps, and InterPro
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annotation. The predicted ORFs were also further annotated
with an NCBI-NR comparison in which a LuxI homologue
synthase and a LuxR homologue receptor were found adjacent
to each other. The complete genome of Pandoraea sp. RB-44 is
important for providing insight into the quorum-sensing ac-
tivity of this soil bacterium.

Nucleotide sequence accession numbers. This complete ge-
nome project has been deposited in DDBJ/ENA/GenBank under
the accession no. CP006938; the version described in this paper is
the first version, CP006938.1.

ACKNOWLEDGMENT

We thank the University of Malaya for the financial support given under
the High Impact Research Grant (UM-MOHE HIR grant UM.C/625/1/
HIR/MOHE/CHAN/14/1, no. A000001-50001).

REFERENCES

1. Fuqua C, Greenberg EP. 1998. Self perception in bacteria: quorum sens-
ing with acylated homoserine lactones. Curr. Opin. Microbiol. 1:183-189.
http://dx.doi.org/10.1016/S1369-5274(98)80009-X.

2. Williams P. 2007. Quorum sensing, communication and cross-kingdom
signalling in the bacterial world. Microbiology 153:3923-3938. http://dx
.doi.org/10.1099/mic.0.2007/012856-0.

3. Fuqua C, Winans SC, Greenberg EP. 1996. Census and consensus in
bacterial ecosystems: the LuxR-LuxI family of quorum-sensing transcrip-
tional regulators. Annu. Rev. Microbiol. 50:727-751. http://dx.doi.org/1
0.1146/annurev.micro.50.1.727.

4. Salmond GP, Bycroft BW, Stewart GS, Williams P. 1995. The bacterial
“enigma’: cracking the code of cell-cell communication. Mol. Microbiol.
16:615-624. http://dx.doi.org/10.1111/j.1365-2958.1995.tb02424.x.

5. Hardman AM, Stewart GS, Williams P. 1998. Quorum sensing and the
cell-cell communication dependent regulation of gene expression in
pathogenic and non-pathogenic bacteria. Antonie Van Leeuwenhoek 74:
199-210. http://dx.doi.org/10.1023/A:1001178702503.

6. Atkinson RM, Lipuma JJ, Rosenbluth DB, Dunne WM, Jr.. 2006.
Chronic colonization with Pandoraea apista in cystic fibrosis patients de-
termined by repetitive-element-sequence PCR. J. Clin. Microbiol. 44:
833-836. http://dx.doi.org/10.1128/JCM.44.3.833-836.2006.

7. Daneshvar MI, Hollis DG, Steigerwalt AG, Whitney AM, Spangler L,
Douglas MP, Jordan JG, MacGregor JP, Hill BC, Tenover FC, Brenner
DJ, Weyant RS. 2001. Assignment of CDC weak oxidizer group 2 (WO-2)

genomea.asm.org 1


http://creativecommons.org/licenses/by/3.0/
http://www.ncbi.nlm.nih.gov/nuccore?term=CP006938
http://dx.doi.org/10.1016/S1369-5274(98)80009-X
http://dx.doi.org/10.1099/mic.0.2007/012856-0
http://dx.doi.org/10.1099/mic.0.2007/012856-0
http://dx.doi.org/10.1146/annurev.micro.50.1.727
http://dx.doi.org/10.1146/annurev.micro.50.1.727
http://dx.doi.org/10.1111/j.1365-2958.1995.tb02424.x
http://dx.doi.org/10.1023/A:1001178702503
http://dx.doi.org/10.1128/JCM.44.3.833-836.2006
http://genomea.asm.org

2 genomea.asm.org

Ee et al.

to the genus Pandoraea and characterization of three new Pandoraea
genomospecies. J. Clin. Microbiol. 39:1819-1826. http://dx.doi.org/10.1
128/JCM.39.5.1819-1826.2001.

. Stryjewski ME, LiPuma JJ, Messier RH, Jr, Reller LB, Alexander BD.
2003. Sepsis, multiple organ failure, and death due to Pandoraea
pnomenusa infection after lung transplantation. J. Clin. Microbiol. 41:
2255-2257. http://dx.doi.org/10.1128/JCM.41.5.2255-2257.2003.

. Jorgensen IM, Johansen HK, Frederiksen B, Pressler T, Hansen A,

Vandamme P, Hoiby N, Koch C. 2003. Epidemic spread of Pandoraea

apista, a new pathogen causing severe lung disease in cystic fibrosis pa-

tients. Pediatr. Pulmonol. 36:439—446. http://dx.doi.org/10.1002/ppul.1

0383.

10. Laslett D, Canback B. 2004. ARAGORN, a program to detect tRNA genes

Genome Announcements

and tmRNA genes in nucleotide sequences. Nucleic Acids Res. 32:11-16.
http://dx.doi.org/10.1093/nar/gkh152.

. Lagesen K, Hallin P, Rodland EA, Staerfeldt HH, Rognes T, Ussery

DW. 2007. RNAmmer: consistent and rapid annotation of ribosomal
RNA genes. Nucleic Acids Res. 35:3100-3108. http://dx.doi.org/10.1093
/nar/gkm160.

. Hyatt D, Chen GL, Locascio PF, Land ML, Larimer FW, Hauser LJ. 2010.

Prodigal: prokaryotic gene recognition and translation initiation site identifica-
tion. BMC Bioinformatics 11:119. http://dx.doi.org/10.1186/1471-2105-11-119.

. Conesa A, Gotz S, Garcia-Gomez JM, Terol J, Talon M, Robles M. 2005.

Blast2GO: a universal tool for annotation, visualization and analysis in
functional genomics research. Bioinformatics 21:3674-3676. http://dx
.doi.org/10.1093/bioinformatics/bti610.

March/April 2014 Volume 2 Issue 2 e00245-14


http://dx.doi.org/10.1128/JCM.39.5.1819-1826.2001
http://dx.doi.org/10.1128/JCM.39.5.1819-1826.2001
http://dx.doi.org/10.1128/JCM.41.5.2255-2257.2003
http://dx.doi.org/10.1002/ppul.10383
http://dx.doi.org/10.1002/ppul.10383
http://dx.doi.org/10.1093/nar/gkh152
http://dx.doi.org/10.1093/nar/gkm160
http://dx.doi.org/10.1093/nar/gkm160
http://dx.doi.org/10.1186/1471-2105-11-119
http://dx.doi.org/10.1093/bioinformatics/bti610
http://dx.doi.org/10.1093/bioinformatics/bti610
http://genomea.asm.org

	De Novo Assembly of the Quorum-Sensing Pandoraea sp. Strain RB-44 Complete Genome Sequence Using PacBio Single-Molecule Real-Time Sequencing Technology
	Nucleotide sequence accession numbers. 
	ACKNOWLEDGMENT
	REFERENCES


