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Editorial on the Research Topic

“Omics”- revolution in elucidating the virulence and resistance in
Staphylococcus aureus

Staphylococcus aureus is one of the most common causes of bacterial infections in
humans, and the bacterial pathogen with the highest number of attributable deaths
(Collaborators, 2022). The human nasal cavity serves as the natural reservoir for S.
aureus. Although many healthy individuals are colonized with S. aureus, only some
develop infections (Wertheim et al, 2005). The transition from a commensal to an
opportunistic pathogen is not fully understood, but virulence factors likely play a
significant role in initiating and facilitating infection processes (Howden et al.,, 2023).
This Research Topic features articles showcasing the application of cutting-edge molecular
biology methods (“Omics”) to elucidate the virulence and resistance of S. aureus.

The convergence of resistance and virulence is an intriguing phenomenon increasingly
observed in many bacterial species (Li et al., 2021; Biggel et al., 2022). One of the archetypes
of this convergence is the emergence of virulent community-associated methicillin-
resistant S. aureus (MRSA), USA300 strains (Nimmo, 2012).To shed light on the events
that shaped the evolution of this lineage, Bianco et al. investigated the evolution of the
pandemic MRSA strain USA300 by analyzing and comparing genomic sequences of
circulating USA300 strains and USA300 strains that predate the dominance of this
expansive clone. They notably uncovered a pre-epidemic branching clade consisting of
(already Panton-Valentine leukocidin (PVL)-positive) both methicillin-susceptible S.
aureus (MSSA) and MRSA isolates circulating around the world that diverged from the
USA300 lineage prior to the establishment of the South American and North
American epidemics.
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The treatment of infections caused by S. aureus can be
challenging, as recurrences or chronicity may occur despite
appropriate therapy (Tuchscherr et al., 2020). The study by Klein
et al. found that even when belonging to the same clone, S. aureus
isolated from different body sites and infection foci may exhibit
differences in virulence and resistance phenotypes. This phenotypic
plasticity and heterogeneity can be attributed to the integration of
Sa3int bacteriophages into the B-hemolysin (hlb) gene, which
results in the truncation of the hlb gene and the insertion of
genes encoding staphylokinase (sak) and staphylococcal
complement inhibitor (scn), leading to a highly plastic immune
evasive phenotype.

Blocking bacterial virulence to promote pathogen killing and
elimination by the immune system is an interesting alternative
treatment approach (Ford et al,, 2020). The study by Zhou et al.
investigated the role of small RNA SprC using RNASeq for
transcriptomics analysis on the metabolism and virulence of S.
aureus N315. Over 2,497 identified transcripts, the SprC-mutant
N315 S. aureus exhibited 23 downregulated differentially expressed
genes, mainly related to metabolism and pathogenesis. Considering
the emergence of drug resistance in S. aureus, such “pathoblockers”
may be a promising alternative treatment strategy.

Traditionally, the clinical severity of S. aureus infections is
associated with the presence or absence of certain genes coding
some of the various S. aureus virulence factors (Howden et al,
2023). However, the impact of the expression levels of these
virulence factors has been underexplored, largely due to the lack
of high-throughput quantification methods for virulence proteins.
In the study conducted by Pivard et al, the authors investigated the
quantitative virulomes of 136 S. aureus isolates using a targeted
proteomic approach. Their findings revealed that several virulence
factors, including PVL, were associated with severity parameters in
a dose-dependent manner, providing the proof of concept that
“expression matters” in pathogen virulence and can be inferred
from in vitro culture of the corresponding strain.

Nasal colonization with S. aureus is associated with an increased
propensity to acquire infections (Bode et al,, 2010). Therefore,
understanding the mechanisms of persistent nasal colonization
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may help identify novel targets and strategies to decolonize high-
risk patients. In their study, Salgado et al. used serial passaging of a
murine colonization model and genome sequencing to demonstrate
that changes were found in genes associated with the cell surface
and metabolism, which might indicate niche adaptation in S. aureus
to promote long-term colonization.

The articles presented in this Research Topic showcase the
promising use of “OMICs” technologies in advancing research on S.
aureus virulence and resistance. Specifically, the application of
transcriptomics and proteomics adds a new functional and
mechanistic dimension to elucidating the pathophysiology of S.
aureus infections. By gaining a deeper understanding of the
correlation between virulence factors and clinical outcomes, we
may be able to improve diagnostic and therapeutic strategies for S.
aureus infections.

Author contributions

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

Conflict of interest

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.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

Li, Y., Hu, D, Ma, X, Li, D,, Tian, D., Gong, Y., et al. (2021). Convergence of
carbapenem resistance and hypervirulence leads to high mortality in patients with
postoperative klebsiella pneumoniae meningitis. J. Glob Antimicrob. Resist. 27, 95-100.
doi: 10.1016/j.jgar.2021.02.035

Nimmo, G. R. (2012). USA300 abroad: global spread of a virulent strain of
community-associated methicillin-resistant staphylococcus aureus. Clin. Microbiol.
Infect. 18, 725-734. doi: 10.1111/j.1469-0691.2012.03822.x

Tuchscherr, L., Loffler, B., and Proctor, R. A. (2020). Persistence of staphylococcus
aureus: multiple metabolic pathways impact the expression of virulence factors in
small-colony variants (SCVs). Front. Microbiol. 11, 1028. doi: 10.3389/
fmicb.2020.01028

Wertheim, H. F., Melles, D. C., Vos, M. C., Van Leeuwen, W., Van Belkum, A.,
Verbrugh, H. A., et al. (2005). The role of nasal carriage in staphylococcus
aureus infections. Lancet Infect. Dis. 5, 751-762. doi: 10.1016/S1473-3099(05)
70295-4

frontiersin.org


https://doi.org/10.3389/fcimb.2022.817841
https://doi.org/10.3389/fcimb.2022.817841
https://doi.org/10.3389/fcimb.2022.746746
https://doi.org/10.3389/fcimb.2023.1162617
https://doi.org/10.3389/fcimb.2022.874138
https://doi.org/10.1038/s42003-022-03660-x
https://doi.org/10.1056/NEJMoa0808939
https://doi.org/10.1016/S0140-6736(22)02185-7
https://doi.org/10.3389/fmicb.2020.632706
https://doi.org/10.1038/s41579-023-00852-y
https://doi.org/10.1016/j.jgar.2021.02.035
https://doi.org/10.1111/j.1469-0691.2012.03822.x
https://doi.org/10.3389/fmicb.2020.01028
https://doi.org/10.3389/fmicb.2020.01028
https://doi.org/10.1016/S1473-3099(05)70295-4
https://doi.org/10.1016/S1473-3099(05)70295-4
https://doi.org/10.3389/fcimb.2023.1209671
https://www.frontiersin.org/journals/cellular-and-infection-microbiology
https://www.frontiersin.org

	Editorial: “Omics”- revolution in elucidating the virulence and resistance in Staphylococcus aureus
	Author contributions
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


