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ABSTRACT Legionella longbeachae serogroup 1, predominantly found in soil and
composted plant material, causes the majority of cases of Legionnaires’ disease (LD)
in New Zealand. Here, we report the complete genome sequence of an L. long-
beachae serogroup 1 (sg1) isolate derived from a patient hospitalized with LD in
Christchurch, New Zealand.

egionella spp. are intracellular bacterial pathogens that cause Legionnaires’ disease

(LD), an often severe form of pneumonia. New Zealand (NZ) has the highest
incidence of LD in the world (1), and Legionella longbeachae is the most clinically
relevant species, particularly serogroup 1 (sg1) (2). It is predominantly found in soil and
composted plant material (3, 4), and most cases occur over spring/summer, when the
people at greatest risk are those involved in gardening activities (3, 5). Relative to
Legionella pneumophila, the predominant disease-causing species in the United King-
dom, the United States, and Europe (1, 6), there are little genomic data for L. long-
beachae. There is a complete genome and plasmid from an Australian sg1 isolate
(NSW150; GenBank accession no. NC_013861.1), and recently, a second complete
genome has become available for the ATCC type strain, which is the isolate obtained
from the first reported L. longbeachae LD case from Long Beach, CA, USA, in 1981
(FDAARGOS_201; accession no. NZ_CP020412). Sequence analysis of the isolates has
revealed a single circular chromosome of around 4.1 Mb, with an array of genes that
contribute to its virulence and reflect its soil habitat (7-9). Here, we report the complete
genome and plasmid sequences of an L. longbeachae sg1 clinical isolate obtained from
a patient hospitalized with LD in 2014 from Christchurch, NZ.

The isolate was grown on buffered-charcoal-yeast-extract agar (72 h, 35°C), and DNA
was purified using Genomic-tip 100/G (Qiagen, Hilden, Germany). Sequencing was
conducted using the PacBio RSII (Menlo Park, CA, USA) and lllumina MiSeq (San Diego,
CA, USA) systems. For RSIl, one SMRTbell DNA library was constructed according to the
20-kb protocol and was size selected with BluePippin (15-kb cutoff). The library was
sequenced using P6-C4 chemistry and a 240-min data collection time on one single-
molecule real-time (SMRT) cell. The MiSeq library (250-bp paired-end) was prepared
using the Nextera XT protocol and sequenced using version 2 chemistry. Approximately
53,000 RSIl and 1,100,000 MiSeq reads were obtained for the isolate. The RSII data were
assembled using the HGAP2 assembly pipeline in SMRT Analysis (version 2.3.0). A
preassembily filter removed reads shorter than 500 bp or with a quality lower than 80%.
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The assembly was polished using Quiver, and the MiSeq reads were mapped onto the
final RSII assembly using Pilon (version 1.20).
A single closed genome was constructed, consisting of a 4,162,768-bp chromosome
and a 108,261-bp plasmid with G+C contents of 37.1% and 38.3%, respectively.
Annotation was performed using the NCBI Prokaryotic Genome Annotation Pipeline
(2013), which predicted 3,691 coding sequences for the chromosome and plasmid
(3,577 and 114, respectively). There were 12 rRNAs, 52 tRNAs, and 4 noncoding RNAs
(ncRNAs). Our chromosome and plasmid are 85.4 kb and 36.5 kb larger, respectively,
than those of NSW150, while our chromosome is only 51 bp larger than that of
FDAARGOS_201.
As whole-genome sequencing becomes commonplace in clinical diagnostics, un-
derstanding the genomic diversity of Legionella is important, especially for non-
pneumophila Legionella species, for which data are sparse. Increasing the availability of
L. longbeachae genomes may help establish the genetic relationships within and
between species and help inform treatment and preventative measures.

Accession number(s). The PacBio and lllumina MiSeq sequence reads described here
have been deposited at NCBI/GenBank under the BioProject number PRINA369580. The
whole-genome sequence described here has been deposited at NCBI/GenBank under
the accession numbers CP020894 (chromosome) and CP020895 (plasmid).

ACKNOWLEDGMENTS
This work was funded through a Millennium Science SMRT grant and a University of
Otago research grant.
The PacBio sequencing service was provided by the Doherty Institute for Infection
& Immunity, University of Melbourne, Australia, and the lllumina MiSeq sequencing
service was provided by New Zealand Genomics Limited, Dunedin, New Zealand. We
thank Canterbury Health Laboratories, Christchurch, New Zealand, for providing access
to the L. longbeachae isolate.

REFERENCES

1.

Phin N, Parry-Ford F, Harrison T, Stagg HR, Zhang N, Kumar K, Lortholary
O, Zumla A, Abubakar 1. 2014. Epidemiology and clinical management of
Legionnaires’ disease. Lancet Infect Dis 14:1011-1021. https://doi.org/10
.1016/51473-3099(14)70713-3.

. Murdoch DR, Podmore RG, Anderson TP, Barratt K, Maze MJ, French KE,

Young SA, Chambers ST, Werno AM. 2013. Impact of rountine systematic
polymerase chain reaction testing on case finding for Legionnaires’
disease: a pre-post comparison study. Clin Infect Dis 57:1275-1281.
https://doi.org/10.1093/cid/cit504.

. Whiley H, Bentham R. 2011. Legionella longbeachae and legionellosis.

Emerg Infect Dis 17:579-583. https://doi.org/10.3201/eid1704.100446.

. Lindsay DS, Brown AW, Brown DJ, Pravinkumar SJ, Anderson E, Edwards

GF. 2012. Legionella longbeachae serogroup 1 infections linked to potting
compost. J Med Microbiol 61:218-222. https://doi.org/10.1099/jmm.0
.035857-0.

. O’Connor BA, Carman J, Eckert K, Tucker G, Givney R, Cameron S. 2007.

Does potting mix make you sick? Results from a Legionella longbeachae
case-control study in South Australia. Epidemiol Infect 135:34-39. https://
doi.org/10.1017/5095026880600656X.

Volume 5 Issue 24 e00564-17

. Yu VL, Plouffe JF, Pastoris MC, Stout JE, Schousboe M, Widmer A, Sum-

mersgill J, File T, Heath CM, Paterson DL, Chereshsky A. 2002. Distribution
of Legionella species and serogroupsisolated by culture in patients with
sporadic community-acquired legionellosis: an international collaborative
survey. J Infect Dis 186:127-128. https://doi.org/10.1086/341087.

. Cazalet C, Gomez-Valero L, Rusniok C, Lomma M, Dervins-Ravault D,

Newton HJ, Sansom FM, Jarraud S, Zidane N, Ma L, Bouchier C, Etienne J,
Hartland EL, Buchrieser C. 2010. Analysis of the Legionella longbeachae
genome and transcriptome uncovers unique strategies to cause Legion-
naires’ disease. PLoS Genet 6:21000851. https://doi.org/10.1371/journal
.pgen.1000851.

. Gomez-Valero L, Rusniok C, Cazalet C, Buchrieser C. 2011. Comparative

and functional genomics of Legionella identified eukaryotic like proteins
as key players in host-pathogen interactions. Front Microbiol 2:208.
https://doi.org/10.3389/fmicb.2011.00208.

. Burstein D, Amaro F, Zusman T, Lifshitz Z, Cohen O, Gilbert JA, Pupko T,

Shuman HA, Segal G. 2016. Genomic analysis of 38 Legionella species
identifies large and diverse effector repertories. Nat Genet 48:167-175.
https://doi.org/10.1038/ng.3481.

genomea.asm.org 2


https://www.ncbi.nlm.nih.gov/nuccore/CP020894
https://www.ncbi.nlm.nih.gov/nuccore/CP020895
https://doi.org/10.1016/S1473-3099(14)70713-3
https://doi.org/10.1016/S1473-3099(14)70713-3
https://doi.org/10.1093/cid/cit504
https://doi.org/10.3201/eid1704.100446
https://doi.org/10.1099/jmm.0.035857-0
https://doi.org/10.1099/jmm.0.035857-0
https://doi.org/10.1017/S095026880600656X
https://doi.org/10.1017/S095026880600656X
https://doi.org/10.1086/341087
https://doi.org/10.1371/journal.pgen.1000851
https://doi.org/10.1371/journal.pgen.1000851
https://doi.org/10.3389/fmicb.2011.00208
https://doi.org/10.1038/ng.3481
http://genomea.asm.org

	Accession number(s). 
	ACKNOWLEDGMENTS
	REFERENCES

