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A commentary on

Clinical utilization of genomics data produced by the international Pseudomonas aeruginosa

consortium

by Freschi, L., Jeukens, J., Kukavica-Ibrulj, I., Boyle, B., Dupont, M-J., Laroche, J., et al. (2015) Front.
Microbiol. 6:1036. doi: 10.3389/fmicb.2015.01036

The robust study on Pseudomonas aeruginosa genome evolution, epidemiology, antimicrobial
resistance mechanisms, and pathogenesis performed by Freschi et al. (2015) will offer a huge
contribution to clinicians to improve the management of infections caused by this organism.
Moreover, it is a big step toward the application of such genomic data to understand cystic fibrosis
infections and to establish a powerful surveillance system in the clinical routine. This study also
presented the first snapshot of the P. aeruginosa resistome by performing searches on 389 P.
aeruginosa genomes using the Resistance Gene Identifier tool from the Comprehensive Antibiotic
Resistance Database (CARD) (McArthur et al., 2013). The resistome comprises all genes that are
direct or indirectly involved with antimicrobial resistance emergence, which includes intrinsic
and acquired resistance genes, distinct resistance mechanisms as well as new determinants not
yet identified in the clinical environment (Wright, 2007). Freschi and Colleagues have applied an
interesting strategy to recover the resistome information, however, we would like to highlight here
that some methodological limitations can compromise this type of screening due to the resistome
complexity. For example, they included in the resistome screening three P. aeruginosa genomes
(9BR, 19BR, and 213BR; Boyle et al., 2012) that belong to the pandemic high-risk clone SP/ST277
(Fonseca et al., 2015) however, some relevant resistance genes that characterize this clone were
not identified. The blaSPM-1 gene codes for a metallo-β-lactamase that confers resistance to all
β-lactams antibiotics, including carbapenems, which is the first line antibiotic class in the treatment
of infections caused by Gram-negative bacteria. This gene characterizes the P. aeruginosa clone
SP/ST277, being recognized as a genetic marker of this lineage. Recently, it was demonstrated
that the blaSPM-1 is carried by the ICETn43716061, which also harbors the byciclomycin resistance
bcr-1 gene (Fonseca et al., 2015). ICEs (Integrative and Conjugative Elements) are genetic mobile
platforms that can have a major impact in the spread and resistance emergence (Carraro and
Burrus, 2014). However, neither blaSPM-1 nor bcr-1 resistance genes were identified by Resistance
Gene Identifier tool as part of the 19BR, 213BR, and 9BR resistome. Similarly, the IslandViewer,
a specific tool to identify genomic islands, was not able to identify the ICETn43716061 in none
of these three genomes. In order to verify whether this finding resulted from a bias imposed by
any parameters used by Freschi et al. (2015) to perform the analyzes or if it was a methodological
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limitation of the approach used, we applied the Resistance Gene
Identifier tool on one genome of clone SP/ST277, extensively
studied by our group (PS106), as well as on 9BR, 19BR,
and 213BR. A previous BLASTn search using ICETn43716061
as query revealed its presence in these genomes (Fonseca
et al., 2015) however, they were not recognized in our analysis
using Resistance Gene Identifier tool, showing some limitations
of this approach in the resistome mining. Therefore, we
provided here an evidence of an underestimated scenario of
the antimicrobial resistance potential, which could also affect
the efficient establishment of antimicrobial therapy strategies
in the clinical routine. In conclusion, in spite of the valuable
contribution of Freschi’s study, we would like to stress here

that, although the bioinformatics comprehend an important tool
to study the overall biology of microorganisms and to assess
specific genomic information, they all have limitations that are
ameliorated when distinct in silico approaches are performed.

AUTHOR CONTRIBUTIONS

All authors listed, have made substantial, direct and intellectual
contribution to the work, and approved it for publication.

ACKNOWLEDGMENTS

This work was supported by CNPq grant.

REFERENCES

Boyle, B., Fernandez, L., Laroche, J., Kukavica-Ibrulj, I., Mendes, C. M., Hancock,

R. W., et al. (2012). Complete genome sequences of three Pseudomonas

aeruginosa isolates with phenotypes of polymyxin B adaptation and inducible

resistance. J. Bacteriol. 194, 529–530. doi: 10.1128/JB.06246-11

Carraro, N., and Burrus, V. (2014). Biology of three ICE families: SXT/R391,

ICEBs1, and ICESt1/ICESt2. Microbiol. Spectr. 2, 1–20. doi: 10.1128/

microbiolspec.MDNA3-0008-2014

Fonseca, E. L., Marin, M. A., Encinas, F., and Vicente, A. C. (2015). Full

characterization of the integrative and conjugative element carrying the

metallo-β-lactamase blaSPM-1 and bicyclomycin bcr1 resistance genes found

in the pandemic Pseudomonas aeruginosa clone SP/ST277. J. Antimicrob.

Chemother. 70, 2547–2550. doi: 10.1093/jac/dkv152

Freschi, L., Jeukens, J., Kukavica-Ibrulj, I., Boyle, B., Dupont, M.-J., Laroche,

J., et al. (2015). Clinical utilization of genomics data produced by the

international Pseudomonas aeruginosa consortium. Front. Microbiol. 6:1036.

doi: 10.3389/fmicb.2015.01036

McArthur, A. G., Waglechner, N., Nizam, F., Yan, A., Azad, M. A.,

Baylay, A. J., et al. (2013). The comprehensive antibiotic resistance

database. Antimicrob. Agents Chemother. 57, 3348–3357. doi: 10.1128/AAC.

00419-13

Wright, G. D. (2007). The antibiotic resistome: the nexus of chemical

and genetic diversity. Nat Rev. Microbiol. 5, 175–186. doi: 10.1038/

nrmicro1614

Conflict of Interest Statement: The authors declare that the research was

conducted in the absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.

Copyright © 2016 Fonseca and Vicente. This is an open-access article distributed

under the terms of the Creative Commons Attribution License (CC BY). The use,

distribution or reproduction in other forums is permitted, provided the original

author(s) or licensor are credited and that the original publication in this journal

is cited, in accordance with accepted academic practice. No use, distribution or

reproduction is permitted which does not comply with these terms.

Frontiers in Microbiology | www.frontiersin.org 2 May 2016 | Volume 7 | Article 770

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://www.frontiersin.org/Microbiology
http://www.frontiersin.org
http://www.frontiersin.org/Microbiology/archive

	Commentary: Clinical utilization of genomics data produced by the international Pseudomonas aeruginosa consortium
	Author contributions
	Acknowledgments
	References


