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Editorial on the Research Topic

Defects in Regulation: How, Where and When the Immune System Can Go Wrong

The immune system is a highly complex cellular and molecular machinery conferring protection
against infectious diseases and tumors. Like other complex machineries, the immune system
requires strict regulation and guidance to function properly and to prevent it from going wrong.
How, where and when can the immune system go wrong?

Crucial in keeping the level of immune- and inflammatory responses within the physiological
range is the balance between different kinds of myeloid and lymphoid regulatory cells, including T
regulatory cells, and antigen presenting cells. Moreover other cells, including for example dendritic
cells, macrophages and neutrophils, also can contribute to the immune/inflammatory response
and diseases.

Examples of where and when the immune system can go wrong are manifold. Defective
expression of the autoimmune regulator (AIRE) gene, which prevents thymic transcription of
tissue-specific self-antigens, disables the proper sensing of “self” and results in autoreactivity and
self-destruction. Uncontrolled proliferation of immune cells may result in immunoproliferative
diseases, such as leukemia. A compromised immune responses lead to immunodeficiencies
including the autoinflammatory periodic fever syndromes. Finally, overactivation of the immune
system may result in autoimmune diseases or allergies.

The aim of this Research Topic was to provide further insight into the relation between
physiological functions of the immune system and the failure of regulatory mechanisms leading to
immunodeficiency and autoimmunity with a focus on autoinflammation.

Discovery of a genetic defect in genes involved in immune responses may (as an “experiment of
nature”) lead to a better understanding of the physiology of the immune system. Thus, a defect in
AIRE could explain how selection against recognition of self could be realized in the thymus. In
addition, defects may also help to unravel the pathophysiology of immune mediated diseases. Thus,
AIRE mutations link molecular defects to the pathophysiology of polyglandular autoimmune
diseases such as Addison’s disease. Perniola et al. review the history and current evidence of the role
of AIRE in autoimmune Addison’s disease as Part of the Autoimmune Polyglandular Syndrome
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In other cases, a given genetic defect may not point directly to
the pathophysiological mechanism of the disease. Martirosyan
et al. from Yerevan in Armenia have studied the transmigration
of neutrophils in patients with Familial Mediterranean Fever
(FMF). FMF is caused by mutations in the pyrin encoding MEFV
gene. Their data show that the mutated pyrin inflammasome is
highly sensitive for slight changes in the cytoskeleton, even in the
absence of pathogens. This could explain the apparent
autoinflammatory nature of this disease.

Overexpression of interferon, based on gain-of-function
mutations in STING1 (Stimulator of interferon response cGAMP
interactor), causes a rare autoinflammatory interferonopathy with
systemic inflammation, vasculopathy and interstitial lung disease.
Lin et al. from NIH in Bethesda with an international team of
researchers now have found novel variants at several domains of the
molecule, including the transmembrane domain, which also lead to
STING autoactivation and vascular disease in the absence of
ligand binding.

Epigenetic modifications also can be associated with
autoimmune conditions. Kakan et al. have investigated miRNA
signatures in the NOD mouse model of Sjögren’s syndrome and
suggest that upregulation of a set of five miRNAs dysregulates
inflammation pathways, likely contributing to systemic
inflammation and lymphocytic infiltration of the exocrine
glands. Yu et al. from Jinan University in Shenzhen, China
have set out to identify the transcription factors that contribute
to the immune dysregulation in SLE by determining the
chromatin accessibility landscape. By performing single cell
analysis they show that 12 transcription factors, regulating 12
immune genes that characterize SLE. The complexity of this
disease is illustrated by the fact that different profiles are found in
T cells, B cells, monocytes and NK cells.

Glucocorticoids are important endocrine regulators of the
immune system and as such used for a number of decades as
pharmacological treatment of many autoimmune and
autoinflammatory diseases. Ronchetti et al., from the group of
Carlo Riccardi in Perugia, Italy, has reviewed the use of
glucocorticoids (GC) for rare inflammatory and autoimmune
diseases such as insulin autoimmune syndrome, relapsing
polychondritis syndrome, dermatomyositis, and hemophagocytic
lymphohistiocytosis. Prolonged use of GC comes with severe side-
effects and therefore alternative, less toxic drugs would be needed.
The potential for GC-induced proteins, such as glucocorticoid-
induced leucine zipper (GILZ) for this purpose is discussed.

Relative little attention has been paid to the impact of GC,
both physiologically as well as a drug, on regulation of tissue
resident macrophages, a topic that is addressed by Diaz-Jimenez
et al. from the NIH at Research Triangle Park. In heart tissue, in
the central nervous system, in the gastrointestinal tract, and in
the liver, glucocorticoids regulate immune surveillance by their
effects on tissue resident macrophages. Glucocorticoids also exert
their functions via GITR, the glucocorticoid-induced TNFR
related protein as described by Tian et al. from Zhenjiang,
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China. As a consequence of GC, GITR is expressed on
regulatory T cells and effector T cells as well as on NK cells
and neutrophils. GITR is activated when interacting with its
ligand, GIRTL, expressed constitutively on B cells and dendritic
cells. Abnormalities in GITR/GITRL may contribute to the
immune dysregulation in Sjögren’s syndrome. The emerging
data indicate that GITR blockade could be a potential
treatment option for Sjögren’s syndrome as well as other
autoimmune diseases.

TNF plays a central role in many autoimmune and
inflammatory diseases, and biological TNF blockade has
revolutionized the therapy of rheumatoid arthritis, psoriasis,
and Crohn’s disease. In latter disease TNF blockade is effective
in 60-70% of patients. Lykowska-Szuber et al. from Poznan
University, Poland have studied expression of apoptosis genes
in inflamed colon tissue of responder and non-responder
Crohn’s disease patients. They find reduced expression of the
TNF receptor superfamily member 1B gene, TNFRSF1B in
refractory patients which explains why these patients do not
respond to this therapy.

Maintaining or restoring a balanced immune system is more
complicated than keeping a buffered solution at neutral pH.
Especially the autoimmune and autoinflammatory diseases are
like a poke bowl mixture of genetic, epigenetic, hormonal and
environmental ingredients. Detailed knowledge on how, where,
and when these ingredients may go wrong will be needed to
further our insight into the cellular and molecular mechanisms
of immune (dys)regulation. And that will allow for the
development and implementation of new immunotherapeutic
interventions and further refinement of existing ones.
AUTHOR CONTRIBUTIONS

GR, CR, and FK were the guest editors of this Research Topic.
GR wrote the first draft. CR and FK commented on and
contributed to this editorial. All authors contributed to the
article and approved the submitted version.

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.

Copyright © 2021 Rijkers, Riccardi and Kroese. 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) and the copyright owner(s) 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.
August 2021 | Volume 12 | Article 746418

https://doi.org/10.3389/fimmu.2021.672728
https://doi.org/10.3389/fimmu.2021.672728
https://doi.org/10.3389/fimmu.2021.636225
https://doi.org/10.3389/fimmu.2020.01475
https://doi.org/10.3389/fimmu.2021.641886
https://doi.org/10.3389/fimmu.2020.613435
https://doi.org/10.3389/fimmu.2021.669891
https://doi.org/10.3389/fimmu.2021.669891
https://doi.org/10.3389/fimmu.2020.588682
https://doi.org/10.3389/fimmu.2021.615539
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/immunology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/immunology#articles

	Editorial: Defects in Regulation: How, Where and When the Immune System Can Go Wrong
	Author Contributions



<<
  /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 true
  /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 true
  /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 true
  /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


