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ABSTRACT Klebsiella pneumoniae strain WCHKP1845, recovered from the sputum of
a patient with pneumonia, was resistant to colistin and carried the carbapenemase
gene blaNDM-1. Here, we report its 5.4-Mb draft genome sequence, comprising 140
contigs with an average 57.33% G�C content. The genome contains 5,118 coding
sequences and 88 tRNA genes.

Klebsiella pneumoniae is a major pathogen of human infections (1). K. pneumoniae
strain WCHKP1845 was recovered from the sputum of a male patient with

pneumonia in the Respiratory Intensive Care Unit at West China Hospital, Chengdu,
Western China, in May 2016. Strain WCHKP1845 is resistant to meropenem (MIC,
64 �g/mL) and colistin (MIC, 16 �g/mL). Screening for the acquired carbapenem-
hydrolyzing �-lactamase (carbapenemase) genes blaGES (including noncarbapenemase
variants), blaIMP, blaIMI, blaKPC, blaNDM, blaOXA-48-like, and blaVIM was performed using
PCR as described previously (2–5). Strain WCHKP1845 was positive for blaNDM and was
therefore subjected to whole-genome sequencing.

The QIAamp DNA minikit (Qiagen, Hilden, Germany) was used to prepare genomic
DNA from strain WCHKP1845, which was then sequenced using the HiSeq X10 Se-
quencer (Illumina, San Diego, CA, USA) with the 150-bp paired-end protocol and 200�

coverage. A total of 1.5-Gb clean bases and 5,013,767 reads were generated, which
were assembled into 140 contigs (76 contigs �1,000 bp in length; N50, 334,879 bp) with
a 57.33% G�C content using SPAdes version 3.9 (6). The genome size was about
5.4 Mb, which was annotated using Prokka version 1.11 (7). The genome of strain
WCHKP1845 contained 5,118 coding sequences and 88 tRNA genes. The multilocus
sequence typing (MLST) tool of the Center for Genomic Epidemiology (http://genomic
epidemiology.org) was used to assign strain WCHKP1845 to a sequence type (ST) based
on the genome sequence. Strain WCHKP1845 belonged to ST1 (gapA, infB, mdh, pgi,
phoE, rpoB, and tonB; 4-4-1-1-7-4-10). K. pneumoniae of ST1 has been found in China (8)
and Europe (Spain) (9) (http://bigsdb.pasteur.fr/klebsiella/klebsiella.html).

Antimicrobial resistance genes were predicted using ResFinder from the Center for
Genomic Epidemiology. Strain WCHKP1845 had the carbapenemase gene blaNDM-1 and
a few other antimicrobial resistance genes, including blaTEM-1a and blaSHV-1 (mediating
resistance to penicillins), fosA (to fosfomycin), oqxA and oqxB (to quinolones), strA and
strB (to aminoglycosides), sul2 (to sulfonamides), and tet(A) (to tetracycline). Of note,
although strain WCHKP1845 was resistant to colistin, it did not carry the plasmid-borne
colistin-resistant genes mcr-1 and mcr-2. The interruption of mgrB, which encodes a
negative-feedback regulator of the PhoQ-PhoP two-component system by insertion
sequences, has been reported as the common mechanism of colistin resistance in
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carbapenem-resistant K. pneumoniae (10). However, the mgrB gene of strain
WCHKP1845 is intact. Therefore, the mechanism of colistin resistance in strain
WCHKP1845 remains unclear at present and warrants further investigation. Plasmid-
Finder from the Center for Genomic Epidemiology predicted that strain WCHKP1845
carried five plasmid replicons, including IncQ1, IncR, IncX3, and two IncFII(K). blaNDM-1

is located on a 48,124 bp-contig that contains the IncX3 replicon, suggesting that
blaNDM-1 is carried by an IncX3 plasmid.

Accession number(s). This whole-genome shotgun project has been deposited at
DDBJ/EMBL/GenBank under the accession number MPOD00000000. The version de-
scribed in this paper is the first version, MPOD01000000.

ACKNOWLEDGMENTS
The work was supported by grants from the National Natural Science Foundation of

China (projects 81222025 and 81572030).

REFERENCES
1. Broberg CA, Palacios M, Miller VL. 2014. Klebsiella: a long way to go

towards understanding this enigmatic jet-setter. F1000Prime Rep 6:64.
https://doi.org/10.12703/P6-64.

2. Zong Z, Zhang X. 2013. blaNDM-1-carrying Acinetobacter johnsonii de-
tected in hospital sewage. J Antimicrob Chemother 68:1007–1010.
https://doi.org/10.1093/jac/dks505.

3. Mendes RE, Kiyota KA, Monteiro J, Castanheira M, Andrade SS, Gales AC,
Pignatari AC, Tufik S. 2007. Rapid detection and identification of metallo-
�-lactamase-encoding genes by multiplex real-time PCR assay and melt
curve analysis. J Clin Microbiol 45:544 –547. https://doi.org/10.1128/
JCM.01728-06.

4. Poirel L, Le Thomas I, Naas T, Karim A, Nordmann P. 2000. Biochemical
sequence analyses of GES-1, a novel class A extended-spectrum
�-lactamase, and the class 1 integron In52 from Klebsiella pneumoniae.
Antimicrob Agents Chemother 44:622– 632. https://doi.org/10.1128/
AAC.44.3.622-632.2000.

5. Bradford PA, Bratu S, Urban C, Visalli M, Mariano N, Landman D, Rahal JJ,
Brooks S, Cebular S, Quale J. 2004. Emergence of carbapenem-resistant
Klebsiella species possessing the class A carbapenem-hydrolyzing KPC-2
and inhibitor-resistant TEM-30 �-lactamases in New York City. Clin Infect
Dis 39:55– 60. https://doi.org/10.1086/421495.

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

7. Seemann T. 2014. Prokka: rapid prokaryotic genome annotation. Bioin-
formatics 30:2068 –2069. https://doi.org/10.1093/bioinformatics/btu153.

8. Guo C, Yang X, Wu Y, Yang H, Han Y, Yang R, Hu L, Cui Y, Zhou D. 2015.
MLST-based inference of genetic diversity and population structure of
clinical Klebsiella pneumoniae, China. Sci Rep 5:7612. https://doi.org/
10.1038/srep07612.

9. Diancourt L, Passet V, Verhoef J, Grimont PA, Brisse S. 2005. Multilocus
sequence typing of Klebsiella pneumoniae nosocomial isolates. J Clin
Microbiol 43:4178 – 4182. https://doi.org/10.1128/JCM.43.8.4178
-4182.2005.

10. Cannatelli A, Giani T, D’Andrea MM, Di Pilato V, Arena F, Conte V, Tryfino-
poulou K, Vatopoulos A, Rossolini GM, COLGRIT Study Group. 2014. MgrB
inactivation is a common mechanism of colistin resistance in KPC-
producing Klebsiella pneumoniae of clinical origin. Antimicrob Agents Che-
mother 58:5696–5703. https://doi.org/10.1128/AAC.03110-14.

Yao et al.

Volume 5 Issue 7 e01654-16 genomea.asm.org 2

https://www.ncbi.nlm.nih.gov/nuccore/MPOD00000000
https://doi.org/10.12703/P6-64
https://doi.org/10.1093/jac/dks505
https://doi.org/10.1128/JCM.01728-06
https://doi.org/10.1128/JCM.01728-06
https://doi.org/10.1128/AAC.44.3.622-632.2000
https://doi.org/10.1128/AAC.44.3.622-632.2000
https://doi.org/10.1086/421495
https://doi.org/10.1089/cmb.2012.0021
https://doi.org/10.1093/bioinformatics/btu153
https://doi.org/10.1038/srep07612
https://doi.org/10.1038/srep07612
https://doi.org/10.1128/JCM.43.8.4178-4182.2005
https://doi.org/10.1128/JCM.43.8.4178-4182.2005
https://doi.org/10.1128/AAC.03110-14
http://genomea.asm.org

	Accession number(s). 
	ACKNOWLEDGMENTS
	REFERENCES

