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Editorial on the Research Topic

Revisit the roles of regulatory T cells in infection
Regulatory T cells (Tregs) are a unique CD4+ T cell subset expressing transcription

factor Foxp3, which play a critical role in maintaining immunological self-tolerance.

Similar to conventional T cells, Tregs have a highly diverse TCR repertoire that could

recognize both self and non-self antigens. Engagement of TCR will trigger Treg activation

allowing them to gain potent immune suppressive function and control immune

homeostasis. Although Tregs are essential for preventing autoimmunity, their

functionality in modulating the immune response against foreign antigens remains

poorly defined. The suppressive activity of Tregs could have detrimental impacts on anti-

pathogen responses, and overexpansion of Tregs often leads to the development of

chronic infection. However, those suppressive effects have beneficial roles in controlling

unfavorable immune responses in the mucosal system that is crucial for living in

harmony with commensal bacteria. Moreover, in response to damage signals, Tregs

might perform unique tissue-repairing functions in the local tissue, such as lung and

muscle. A series of recent contributions in Frontiers in Immunology have discussed the

potential role of Treg response for foreign antigens in various settings, including

infections and vaccination.

The gastrointestinal tract is a large organ that contains a distinctive immune

environment maintaining a delicate balance between immunological tolerance and

activation. Billions of potentially pathogenic and commensal bacteria and enormous

food antigens co-exist in the gut. Intestinal epithelial cells (IECs) form a physical barrier

to segregate the external environment from the intestinal tissues to maintain tissue

homeostasis. In the mini-review “Reciprocal Interactions Between Regulatory T Cells and

Intestinal Epithelial Cells,” Jiang and Wu discussed the crosstalk between gut epithelium
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and resident Treg cells, including how IECs regulate intestinal

Tregs induction and how Tregs counter-react with epithelium

barrier to regulate its integrity.

The lung is another mucosal organ exposed to various

potential pathogens through inhalation, and respiratory virus

infections are still a significant public health problem that causes

substantial morbidity globally. Many respiratory illnesses caused

by virus infections share similar symptoms and are likely

regulated by similar immunological mechanisms. Tregs are a

critical peacekeeper during respiratory infection and influence

the magnitude and severity of infections at different stages,

which limit the early anti-viral response but suppress the

inflammation caused by those infections, and are responsible

for tissue repair. Xu et al. provided a comprehensive overview of

clinical observations of the Treg dynamic during SARS-CoV-2

infection. Further, they discussed the potential of applying Tregs

as adoptive therapy in severe COVID-19 patients. To gain more

mechanistic insight into Tregs during lung infection, an original

study by McGee et al. used the mouse influenza infection model

to characterize the lung tissue-resident Treg response during

primary and secondary influenza infections. Their work

comprehensively describes lung resident Treg cells and

highlights PD-1 and ICOS signaling in controlling tissue-

resident Tregs expansion and IL-10 production.

The recent COVID-19 pandemic reveals again that aging is

one of the most critical risk factors impacting the severity of many

diseases. In the review article entitled “The dark side of Tregs

during aging,” Palatella et al. summarized recent studies about

qualitative as well as quantitative changes regarding Treg biology

during aging and proposed that those age-related changes in Tregs

could be an essential contributing factor for the increased

vulnerability to a wide range of diseases observed in the elderly

population. To address whether neonate infections impact the

homeostatic maintenance of Tregs generated early in life. Yang

et al. also provide an interesting study entitled “Inflammatory

perturbations in early life long-lastingly shape the transcriptome

and TCR repertoire of the first wave of regulatory T cells.” They

demonstrated that even a single pathogenic stimulation during the

neonatal stage could impact the first wave of Tregs.

This series of Research Topics provides an extensive update

on the functionality of Treg in controlling the immune response

against foreign antigens. Tregs are not simply suppressors for

shutting down all immune responses. A recent Research Topic,

“Follicular Helper T Cells in Immunity and Autoimmunity,” has

also provided a comprehensive summary of TFRs, a population

of Tregs expressing CXCR5 and PD-1, might play an essential

helper role in the induction of optimal B cell responses. Some

fundamental questions in this field are unanswered. Whether
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pathogen-specific Tregs could gain memory capacity after

primary infection is a highly debated question. The

microenvironment change following infection may also affect

Treg identity and function; whether that is the missing link

between infection and autoimmune disease is not clear. A deeper

understanding of these molecular and cellular mechanisms

would undoubtedly provide opportunities to treat various

infectious diseases and benefit future vaccine development.
Author contributions

All authors listed have made a substantial, direct, and

intellectual contribution to the work and approved it

for publication.
Funding

This study has been supported by grants from the Ministry of

Science and Technology of China Grants 2021YFC2300500 and

the National Natural Science Foundation of China 81771694,

81971500. Our research is also supported by the National Key

R&D Program of China 2019YFA09006100, National Natural

Science Fund for Distinguished Young Scholars 31525008, and

National Natural Science Foundation of China 32130041,

81830051 and 31961133011.
Conflict of interest

Author BL is a co-founder of Biotheus Inc and chairman of

its scientific advisory board.

The remaining 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.
frontiersin.org

https://doi.org/10.3389/fimmu.2022.916411
https://doi.org/10.3389/fimmu.2022.984476
https://doi.org/10.3389/fimmu.2022.940705
https://doi.org/10.3389/fimmu.2022.991671
https://doi.org/10.3389/fimmu.2022.991671
https://doi.org/10.3389/fimmu.2022.1069344
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org

	Editorial: Revisit the roles of regulatory T cells in infection
	Author contributions
	Funding



<<
  /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 /LeaveColorUnchanged
  /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


