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Editorial on the Research Topic

Reviews in virus and host
The intricate interplay between pathogens and humans has traced the evolution of both

defense and counteractive mechanisms in both organisms (Kaján et al., 2020), not only

drawing our attention to this fascinating race but also giving us insights into the development

of public health strategies and policies. The viral life cycle relies heavily on the recognition and

interaction of viral proteins with the host cell machinery, mostly with cellular receptors

(Grove and Marsh, 2011). Conversely, the host immune system has evolved into a

sophisticated set of different types of specialized cells and mechanisms, such as interferon

activation, to neutralize viral infection and its clearance (Maarouf et al., 2018). Although both

infection and replication mechanisms are similar in the majority of the studied viruses, there

is clear evidence of viral heterogeneity in these processes, which is driven by host interactions

(Jones et al., 2021). Therefore, further studies about virus and host interactions are necessary

to help develop specific antiviral targets and fight emerging viral threats.

In the Research Topic Virus and Host of Frontiers in Cellular and Infection

Microbiology, the authors focus the reader´s attention on the relevance of disentangling

the mechanisms by which viruses and other microbes counteract host defense mechanisms

against infection, along with the evolution of host cellular processes against viral infection.

The rapid adaptive abilities of viruses and other pathogens make their study a difficult

task to tackle. With a small genome, viruses have succeeded in leveraging the different

complex cellular mechanisms in humans (Durmuş and Ülgen, 2017). Three examples of this

are reviewed here. The first involves the impact of several microbes on the copper metabolism

of the host. Zhou and Zhang describe the relevance of copper in catalyzing the antimicrobial

response by damaging its protein function. The authors review the mechanisms of copper

transport, specifically the mechanisms of the copper exporter ATPases ATP7A/B and how

some viruses, bacteria, and fungi impact their regulation and localization or use copper

pumps to counteract the high copper levels that are detrimental to their survival.

Dong et al. provide another example of how oncogenic viruses, such as the human

papillomavirus take advantage of the host cellular mechanisms leading to their genomic

remodeling and eventually to cancer development. These oncogenic viruses take advantage

of normal cellular processes to modify host gene expression during tumorigenesis and

integrate their genetic material into the host DNA (Krump and You, 2018). The authors

also review the epigenetic processes induced by these viruses in the host cells and the
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mechanism of viral protein-host protein interactions, emphasizing

how these processes can lead to tumorigenesis.

Autophagy is one of the most described mechanism by which the

host immune cells combat viral or microbial infections (Mizushima

and Komatsu, 2011). This cellular mechanism is not exempt from

viral escape strategies. In their article, Zhai et al. reviewed the complex

mechanisms between autophagy and interferon signaling and their

relevance in fighting viral infections. The authors emphasize the

importance of the PI3K/AKT/mTOR pathway and how autophagy

counteracts viral replication through it. They also focus on the NF-kB
and eIF2a kinase signaling pathways and how some viruses such as

the Influenza A virus counteract by preventing the fusion of

autophagosomes or preventing their maturation, thereby

promoting the release of viral particles.

Therefore, it is also important to pinpoint the viral countermeasure

mechanism in order to increase our knowledge and be ready for

potential viral epidemics. This is the case offlaviviral diseases, including

dengue virus serotype 1 (DENV1). In their article, Henriques et al.,

guide us through the asymptomatic outcome of the global spread of

DENV1 and how these viruses manage to infect the host in a silent

way. Even if there is scarce information about these viruses, the authors

draw our attention to the concern of other viral asymptomatic

infections, their prevalence, and the urge to study them.

Finally, another successful viral strategy to evade the host

immune system involves the use of viral proteins. This is the case

of the 2C picornavirus proteins which enhance viral replication.

Picornaviruses infect a wide range of organs, such as the nervous

system, skin, heart, eyes, and liver, among others. Some of these

viruses include enterovirus 71, poliovirus, coxsackievirus,

rhinovirus, and hepatitis A virus (Zell et al., 2017). In their review

article, Yin et al. highlight the importance of delving into the

structure of 2C proteins and their interactions with host proteins.

The current knowledge of the biochemical features of the 2C

proteins and their structural characteristics has been crucial in

understanding the viral infection process and future research will

help establish treatment strategies.
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Altogether, the Review Articles included here provide a general

landscape of some of the host/viral mechanisms used in this endless

war. All the authors agree that emphasizing the evolutionary aspects

of all these mechanisms will be quite useful in identifying potential

threats to human health.
Author contributions

GR-M: Writing – original draft, Writing – review & editing.
Acknowledgments

I thank all the authors, reviewers, and editors that contributed

to this Research Topic.
Conflict of interest

The author declares 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.
References
Durmus ̧, S., and Ülgen, K.Ö. (2017). Comparative interactomics for virus-human
protein-protein interactions: DNA viruses versus RNA viruses. FEBS Open Bio. 7, 96–
107. doi: 10.1002/2211-5463.12167

Grove, J., and Marsh, M. (2011). The cell biology of receptor-mediated virus entry.
J. Cell Biol. 195, 1071–1082. doi: 10.1083/jcb.201108131

Jones, J. E., Le Sage, V., and Lakdawala, S. S. (2021). Viral and host heterogeneity and their
effects on the viral life cycle.Nat. Rev. Microbiol. 19, 272–282. doi: 10.1038/s41579-020-00449-9

Kaján, G. L., Doszpoly, A., Tarján, Z. L., Vidovszky, M. Z., and Papp, T. (2020).
Virus-host coevolution with a focus on animal and human DNA viruses. J. Mol. Evol.
88, 41–56. doi: 10.1007/s00239-019-09913-4
Krump, N. A., and You, J. (2018). Molecular mechanisms of viral oncogenesis in
humans. Nat. Rev. Microbiol. 16, 684–698. doi: 10.1038/s41579-018-0064-6

Maarouf, M., Rai, K. R., Goraya, M. U., and Chen, J. L. (2018). Immune
ecosystem of virus-infected host tissues. Int. J. Mol. Sci. 19, 1379. doi: 10.3390/
ijms19051379

Mizushima, N., and Komatsu, M. (2011). Autophagy: renovation of cells and tissues.
Cell. 147, 728–741. doi: 10.1016/j.cell.2011.10.026

Zell, R., Delwart, E., Gorbalenya, A. E., Hovi, T., King, A. M. Q., Knowles, N. J., et al.
(2017). ICTV virus taxonomy profile: picornaviridae. J. Gen. Virol. 98, 2421–2422.
doi: 10.1099/jgv.0.000911
frontiersin.org

https://doi.org/10.3389/fcimb.2023.1289170
https://doi.org/10.3389/fcimb.2023.1284651
https://doi.org/10.3389/fcimb.2024.1347615
https://doi.org/10.1002/2211-5463.12167
https://doi.org/10.1083/jcb.201108131
https://doi.org/10.1038/s41579-020-00449-9
https://doi.org/10.1007/s00239-019-09913-4
https://doi.org/10.1038/s41579-018-0064-6
https://doi.org/10.3390/ijms19051379
https://doi.org/10.3390/ijms19051379
https://doi.org/10.1016/j.cell.2011.10.026
https://doi.org/10.1099/jgv.0.000911
https://doi.org/10.3389/fcimb.2024.1445721
https://www.frontiersin.org/journals/cellular-and-infection-microbiology
https://www.frontiersin.org

	Editorial: Reviews in virus and host
	Author contributions
	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


