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Draft Genome Sequence of Extremely Drug-Resistant Pseudomonas
aeruginosa (ST357) Strain CMC_VB_PA_B22862 Isolated from a
Community-Acquired Bloodstream Infection
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Extremely drug-resistant Pseudomonas aeruginosa strains causing severe infections have become a serious concern across the
world. Here, we report draft genome sequence of P. aeruginosa with an extremely drug-resistant profile isolated from a patient

with community-acquired bloodstream infection in India.
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seudomonas aeruginosa is an important causative agent of

several infections, especially in critically ill and immuno-
compromised patients. It is well known for its unique ability to
resist most of the antipseudomonal agents by both chromo-
somal and acquired resistance (1). Carbapenem-based combi-
nations are the drugs of choice for treating infections due to
multidrug-resistant (MDR) P. aeruginosa (2). However, the
emergence of resistance to these agents limits their use in clin-
ical practice.

In this report, we present the draft genome sequence of
P. aeruginosa (CMC_VB_PA_B22862), isolated from a community-
acquired bloodstream infection at Christian Medical College,
South India. Antimicrobial susceptibility testing of antipseu-
domonal agents found resistance to ceftazidime, cefotaxime,
piperacillin-tazobactam, imipenem, meropenem, aztreonam, le-
vofloxacin, amikacin, netilmicin, and gentamicin, except colistin.
The MICs were 32, 32, and 16 pg/ml for imipenem, meropenem,
and doripenem, respectively. Since CMC_VB_PA_B22862 was re-
sistant to all the agents except colistin (extremely drug resistant),
whole-genome sequencing was done to look for the molecular
mechanism of antimicrobial resistance.

Whole-genome sequencing (WGS) was performed using Ion
Torrent PGM platform using 200-bp read chemistry. Sequencing
was performed as per the protocol recommended by Life Technol-
ogies. Raw reads were assembled de novo using the assembler
SPAdes software version 4.4.0.1 in Torrent suite server version
4.4.3. Sequencing generated 6,774,328 bp of sequence with 199
contigs (=500 bp) of 36X coverage. The genome was annotated
using Pathosystems Resource Integration Centre (Patric) data-
base (https://www.patricbrc.org) (3) and Rapid Annotation using
Subsystem Technology (RAST; http://rast.nmpdr.org/) (4). Upon
annotation, 8,195 coding sequences (CDSs) with 29 and 45 anti-
microbial resistance genes were found as per ARDB and CARD,
respectively. In addition, 209 and 124 virulence factors have been
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found as per the VFDB and Victors databases, respectively. Simi-
larly, several insertional sequences, including ISpa32, 1Spa39, and
ISrs014, belonging to the IS3 family, and a transposon, Tn3
(ISpa38), were identified by ISFinder analysis (5). In addition,
CRISPRFinder analysis revealed four confirmed and possibly
three additional clustered regularly interspaced short palindromic
repeat (CRISPR) sequences (6).

The sequence type was found to be ST357 (https://cge.cbs.dtu
.dk/servicessMLST/) based on the pubMLST database. Further
analysis of antimicrobial resistance genes in Res Finder found dif-
ferent classes of resistance genes. This includes beta-lactams
(blagxa-100 blagxa.se> blayegs.1, and blay,g), aminoglycosides
[aadAl and aph(3)-1Ib], fosfomycin (fosA), sulfonamide (sull),
tetracycline [tet(A)], chloramphenicol (catB7), and trimethoprim
(drfB2). However, no carbapenemase genes were found by Res-
Finder 2.1 (https://cge.cbs.dtu.dk//services/ResFinder/). In con-
trast, Patric identified specialty genes, including hypothetical pro-
teins belonging to a metallo-beta-lactamase superfamily. Further,
chromosomal gene mutations in the genes coding for MexAB,
MecCD, MexEF, and MexXY efflux pumps were noted. Also, one
mutation each was found in gyrA and parE, and two mutations in
parC conferring resistance to fluoroquinolones were identified.
Altogether, plasmid-mediated genes were found to be present
against various classes of antimicrobials. However, mutations in
chromosomal genes were also found to be a significant contribut-
ing factor for antimicrobial resistance.

Accession number(s). The WGS of CMC_VB_PA_B22862
was deposited in DDBJ/EMBL/GenBank under the accession
number LRXMO00000000. The version described in this article is
LRXMO01000000.

ACKNOWLEDGMENT

We thank the institutional review board, Christian Medical College, Vel-
lore, for approving the study.

genomea.asm.org 1

1sanb Aq 2T0Z ‘TE YdJeN uo /bio wseeawoual;/:dny woll pspeojumoq


http://crossmark.crossref.org/dialog/?doi=10.1128/genomeA.01092-16&domain=pdf&date_stamp=2016-10-20
http://genomea.asm.org
http://genomea.asm.org/

Pragasam et al.

FUNDING INFORMATION
This work, including the efforts of Balaji Veeraraghavan, was funded
by Indian Council of Medical Research (ICMR) (AMR/TF/54/13ECDII).

REFERENCES

1.

2 genomea.asm.org

Lister PD, Wolter DJ, Hanson ND. 2009. Antibacterial-resistant Pseu-
domonas aeruginosa: clinical impact and complex regulation of chromo-
somally encoded resistance mechanisms. Clin Microbiol Rev 22:582-610.
http://dx.doi.org/10.1128/CMR.00040-09.

. Castanheira M, Bell JM, Turnidge JD, Mathai D, Jones RN. 2009. Car-

bapenem resistance among Pseudomonas aeruginosa strains from India: ev-
idence for nationwide endemicity of multiple metallo-beta-lactamase
clones (VIM-2, -5, -6, and -11 and the newly characterized VIM-18). Anti-
microb Agents Chemother 53:1225-1227. http://dx.doi.org/10.1128/
AAC.01011-08.

. Wattam AR, Abraham D, Dalay O, Disz TL, Driscoll T, Gabbard JL,

Gillespie JJ, Gough R, Hix D, Kenyon R, Machi D, Mao C, Nordberg EK,

Genome Announcements

Olson R, Overbeek R, Pusch GD, Shukla M, Schulman J, Stevens RL,
Sullivan DE, Vonstein V, Warren A, Will R, Wilson MJC, Yoo HS,
Zhang C, Zhang Y, Sobral BW. 2014. PATRIC, the bacterial bioinformat-
ics database and analysis resource. Nucleic Acids Res 42:D581-D591.
http://dx.doi.org/10.1093/nar/gkt1099.

. Aziz RK, Bartels D, Best AA, DeJongh M, Disz T, Edwards RA, Formsma

K, Gerdes S, Glass EM, Kubal M, Meyer F, Olsen GJ, Olson R, Osterman
AL, Overbeek RA, McNeil LK, Paarmann D, Paczian T, Parrello B, Pusch
GD, Reich C, Stevens R, Vassieva O, Vonstein V, Wilke A, Zagnitko O.
2008. The RAST server: rapid annotations using subsystems technology.
BMC Genomics 9:75. http://dx.doi.org/10.1186/1471-2164-9-75.

. Siguier P, Perochon J, Lestrade L, Mabhillon J, Chandler M. 2006.

ISfinder: the reference centre for bacterial insertion sequences. Nucleic Ac-
ids Res 34:D32-D36. http://dx.doi.org/10.1093/nar/gkjo14.

. Grissa I, Vergnaud G, Pourcel C. 2007. CRISPRFinder: a Web tool to

identify clustered regularly interspaced short palindromic repeats. Nucleic
Acids Res 35:W52-W57. http://dx.doi.org/10.1093/nar/gkm360.

September/October 2016 Volume 4 Issue 5 e01092-16

1sanb Aq 2T0Z ‘TE YdJeN uo /bio wseeawoual;/:dny woll pspeojumoq


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

	Draft Genome Sequence of Extremely Drug-Resistant Pseudomonas aeruginosa (ST357) Strain CMC_VB_PA_B22862 Isolated from a Community-Acquired Bloodstream Infection
	Accession number(s). 
	ACKNOWLEDGMENT

	REFERENCES

