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Editorial on the Research Topic

Research implications on microbial virulence factors, resistance, and
new therapeutic strategies in the context of future infectious
disease therapies
Fatal infections are related to virulence factors and resistance which are crucial for

pathogenesis (Boneca, 2021; de Kraker and Lipsitch, 2022; Gupta, 2024). The main goal of our

Research Topic is to gather the latest articles that address microbial virulence factors,

resistance, and effective solutions to overcome such phenotypes. Additionally, we aim to

revive the discussion on the changing epidemiology and emerging therapeutic strategies for

infectious diseases. In this Research Topic, we will discuss recent developments and innovative

approaches in this field, and we believe that potential readers will discover the latest findings in

line with the proposed theme. In the context of the changing epidemiology, Bakuła et al.

conducted a study of the tuberculosis (TB) situation in Poland and northeastern Europe. They

assessed the susceptibility and resistance of the tested TB isolates to the available anti-

tuberculosis drugs. Their analyses focused on the genotypic diversity of multidrug-resistant

(MDR) and drug-susceptible (DS)Mycobacterium tuberculosis strains isolated in this region of

Europe. The results obtained from the susceptibility profiles are highly relevant in an

epidemiological context. The authors showed that between 2018 and 2021, the Beijing and

Haarlem genotype families were the most common isolates among MDR-TB strains. In

Poland the Beijing genotype family was the most prevalent (61.5%) and its prevalence is

increasing due to imports from countries of the former Soviet Union (Bakuła et al.). In

addition to various in vitro and in silico studies on M. tuberculosis, Wei et al. have made

significant findings related to cognition. These authors performed a transcriptional analysis of
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human peripheral blood mononuclear cells (PBMC) stimulated with

M. tuberculosis heat-resistant antigen (Mtb-Hag). This antigen is

known to stimulate gdT cells to trigger an immune response against

tuberculosis. The authors analyzed the PBMC samples using high-

throughput RNA sequencing, and compared the results from Mtb-

Hag-stimulated and control samples. They also looked at available

information in proteomic and metabolomic gene ontology (GO),

Kyoto Encyclopedia of Genomes (KEGG), and PPI protein

interaction network databases. Their analysis revealed 597

differentially expressed genes in the PBMC samples, which were

mainly associated with TNF, IL-17, JAK-STAT, NF-kB signaling

pathways, and cytokine-cytokine receptor interactions. The results

obtained from the analysis of transcriptomes of PBMC stimulated by

Mtb-Hag, may be a prelude to exploring the intracellular immune

mechanisms against M. tuberculosis and improving the vaccine

against tuberculosis (5). The studies by Huang et al. and Li et al.

also fit very well into the theme of our Research Topic. The article by

Huang et al. addressed the identification of virulence traits and genes,

the prediction of antibiotic resistance genes, and finally the

phylogenetic relationship between Kluyvera and Phytobacter, species

that are often misdiagnosed. Studies performed on Phytobacter in

comparison with Kluyvera for the identification of specific virulence

genes clbS, csgA-C, fliS, hsiB1_vipA and hsiC1_vipB allow to

conclude that these are not present in the Kluyvera genome.

Moreover, the authors proposed 11 core genes of Kluyvera that

could serve as potential identification targets, and procedures based

on average nucleotide identity (ANI) with in silico DNA-DNA

hybridization (isDDH)dDDH for differentiation from species of the

genus Phytobacter. This work is the first to address the evolution,

pathogenicity, and drug resistance of two emerging pathogens. The

authors highlighted the coexistence of ESBLs and carbapenem

resistance genes, which were present in approximately 40% of the

strains. This is a critical finding for understanding the phenomenon of

drug resistance (Huang et al.). In turn, Li et al. described an important

association between the type VI secretion system (T6SS) and drug

resistance in Acinetobacter baumannii. They discovered three T6SS

core genes, namely tssB, tssD (hcp), and tssM, which are involved in

the drug resistance and virulence of A. baumannii. These researchers

evaluated the role of three T6SS core components, TssB, TssD (Hcp),

and TssM, in terms of biofilm formation, bacterial competition,

normal human serum resistance, and host colonization. All of the

presented results may provide potential therapeutic and vaccine

targets for the control of A. baumannii infections (Li et al.). In the

context of the search for new therapeutic strategies focusing on

antimicrobials targeting virulence factors, the article by Yin et al. is

very relevant. These authors discovered that epigallocatechin-3-gallate

(EGCG) has antivirulence activity and effectively inhibits biofilm

formation, hemolytic activity, motility, adhesion, invasion and

protease activity of the pathogenic bacterium Aeromonas

hydrophila. The results obtained based on transcriptomic analysis

allowed the authors to conclude that EGCG would be a potential

alternative drug for the prevention and treatment of A. hydrophila

infections by antivirulence mechanisms (Yin et al.). Filipić et al.
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presented a comprehensive overview of currently available in silico

methods, susceptibility and antivirulence assays, and procedures for

testing the cytotoxicity and biosafety of potential antimicrobials. The

authors described and assessed methods that have high predictive

value and should be used in preclinical studies to identify the most

promising antimicrobials (Filipić et al.). In turn, Bear et al. focused on

the role of staphylococcal protein A (SpA) which is a central

superantigen of Staphylococcus aureus. In this review paper the role

of protein A in immune evasion was described in terms of

mechanisms ranging from dysregulation of the complement cascade

to the disruption of leukocyte migration and its negative implications

for the persistence of recurrent infections and the development of

effective vaccination strategies (Bear et al.). In the context of fast,

unambiguous and culture-independent diagnosis of community-

acquired methicillin-resistant S. aureus (CA-MRSA) infections an

important discovery was made by (Yin et al.). Based on label-free

quantitative proteomics and non-targeted metabonomics the authors

identified potential differentially expressed proteins (DEPs) and

metabolites (DEMs) in breast abscesses infected with CA-MRSA

compared to methicillin-susceptible S. aureus (MSSA). The

biomarkers found will certainly allow for the rapid detection of CA-

MRSA in breast abscesses in the future (Yin et al.). In conclusion, the

papers collected as part of the SI, shed more light on selected virulence

factors related to some pathogenic species, potential drugs,

antivirulence therapeutic strategies, novel futuristic diagnostics, and

the changing epidemiology of some microbial infections.
Author contributions

MD: Conceptualization, Writing – original draft, Writing – review

& editing. BF: Validation, Writing – review & editing. DA: Validation,

Writing – review& editing.MM: Validation,Writing – review& editing.
Funding

The author(s) declare that no financial support was received for

the research, authorship, and/or publication of this article.
Acknowledgments

The associate editors thank the authors, and all the reviewers

and editors who undoubtedly contributed to the realization of this

Research Topic.
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.
frontiersin.org

https://pubmed.ncbi.nlm.nih.gov/37818041/
https://doi.org/10.3389/fcimb.2024.1376289
https://doi.org/10.3389/fcimb.2024.1297818
https://doi.org/10.3389/fcimb.2024.1376289
https://doi.org/10.3389/fcimb.2024.1376289
https://doi.org/10.3389/fcimb.2024.1297818
https://doi.org/10.3389/fcimb.2024.1297818
https://doi.org/10.3389/fcimb.2023.1271448
https://doi.org/10.3389/fcimb.2023.1271448
https://doi.org/10.3389/fcimb.2024.1370062
https://doi.org/10.3389/fcimb.2024.1370062
https://doi.org/10.3389/fcimb.2023.1242702
https://doi.org/10.3389/fcimb.2023.1242702
https://doi.org/10.3389/fcimb.2023.1240743
https://doi.org/10.3389/fcimb.2023.1240743
https://doi.org/10.3389/fcimb.2024.1406119
https://www.frontiersin.org/journals/cellular-and-infection-microbiology
https://www.frontiersin.org


Dyląg et al. 10.3389/fcimb.2024.1406119
Publisher’s note

All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated
Frontiers in Cellular and Infection Microbiology 03
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.
References
Boneca, I. G. (2021). The future of microbial drug resistance. Microb. Drug Resist.
1, 1–2. doi: 10.1089/mdr.2020.29000.igb

de Kraker, M. E. A., and Lipsitch, M. (2022). Burden of antimicrobial resistance:
compared to what? Epidemiol. Rev. 43, 53–64. doi: 10.1093/epirev/mxab001
Gupta, S. (2024). Darwin review: the evolution of virulence in human pathogens. Proc. R
Soc. B 291:2016, 20232043. doi: 10.1098/rspb.2023.2043. 2912023204320232043.
frontiersin.org

https://doi.org/10.1089/mdr.2020.29000.igb
https://doi.org/10.1093/epirev/mxab001
https://doi.org/10.1098/rspb.2023.2043
https://doi.org/10.3389/fcimb.2024.1406119
https://www.frontiersin.org/journals/cellular-and-infection-microbiology
https://www.frontiersin.org

	Editorial: Research implications on microbial virulence factors, resistance, and new therapeutic strategies in the context of future infectious disease therapies
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher’s note
	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


