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Editorial on the Research Topic

The placenta, fetomaternal tolerance and beyond: A tribute to Sir
Peter Medawar on the 60" anniversary of his Nobel Prize

Sir Peter Medawar era and beyond

Sir Peter Medawar revolutionized our knowledge about how a semi-allograft fetus can
evade maternal immune system (Figure 1) (1). Although the old concepts of tissue
transplantation as he considered them may not entirely apply to our current
understanding of fetal immune tolerance, his Nobel Prize winning ideas provided us a
platform to build on the new paradigms to understand the intricately choreographed
orchestration of immunity at the maternal-fetal interface. The pregnant uterus is amply
replete with immune cells which theoretically should reject the fetus. However, non-
cytotoxic cross talk between specialized uterine immune cells and the placenta is thought to
be a critical factor in maintaining local immune tolerance. On the other hand, among the
vulnerable populations, pregnant women and their fetuses have traditionally represented a
high-risk population during viral pandemics and in response to stress factors and
intrauterine microbial infections in general. These events are likely to induce altered
maternal immunity and effect on gametogenesis and organogenesis as well as placental
functions. Adverse pregnancy outcomes are on the rise globally and to date, no clear
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mechanistic underpinnings or therapeutic options are available.
Importantly, long-term effects of in utero exposure to viral or
bacterial products and of severe pregnancy complications are still
not known. A question that also remains unaddressed is whether
ex-vivo recapitulation is possible to understand the pregnancy
continuum involving inflammation-associated implantation
through the anti-inflammatory phase of pregnancy and
inflammation-associated parturition.

This Research Topic on the placenta and fetomaternal tolerance
during pregnancy centers around consequences for Normal
Pregnancy and Maternal and Neonatal Health and presents
cutting edge information on various aspects of basic systemic and
uterine immunity, placenta as a regulatory and infectious target, and
clinical observations in pregnant women. The articles included in
this collection provide knowledge that assimilates the current
understanding and goes beyond the Medawar era. We hope this
issue will be of benefit to researchers globally, interested in the role

10.3389/fimmu.2022.1021885

of cutting-edge concepts that have been put forward to unravel
mechanisms that underlie pregnancy complications.

Urgent need for contemporary
and comprehensive information
on maternal tolerance in
pregnant women

Over the years, there has been an explosion of publications
on fetomaternal immune tolerance in general, including those
reporting on clinical consequences for pregnant women.
However, the information to the general public has suffered
from fragmented reports and data derived from mice and
humans sometimes not corroborating. Clinical evaluation of
the mechanisms derived from animal models has been very

FIGURE 1
Sir Peter Medawar: 1915-1987 and Beyond.
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helpful but still needs validation from human models. In this
context, state of the art technologies such as whole genome
sequencing and single-cell proteomics provide invaluable tools
to gain insight into the immunological landscape throughout the
pregnancy continuum, from the embryo-endometrial crosstalk
driving implantation and aberrant immune interactions in
preeclampsia, to the signals promoting the onset of labor and
the maturation of the immune system in preterm born infants as
illustrated by original research featured in this collection. The
twenty-three manuscripts comprised in this Research Topic
cover most of the cutting-edge information on important
issues relating to pregnancy, immune cells, placenta, cytokines,
hormones, extracellular vesicles, and neonatal health. Each
review or original article is authored by experts on the specific
topic of their respective research and/or clinical work.

Infections, immunology
and consequences

The uniqueness of the uterine mucosal lining relies in that it
provides a nurturing environment to the fetal allograft while at the
same time remaining competent to mount an effective immune
response towards infections. Articles within this Research Topic
also addressed the mechanisms involved in the uterine response
against viral infections, including observational studies reporting
an inefficient placental infection by SARS-CoV-2 and poor
manifestation of maternal and neonatal immune responses.
These observations relate to the question whether pregnancy
contributes to controlled or severe COVID-19 disease. Unlike
other coronaviruses, SARS-CoV-2 infected pregnant women
remain asymptomatic with rare incidence of mortality. Also,
even in the post Medawar era, the question as to how maternal
immune cells are educated to support pregnancy and the identity
of the signals triggering immune rejection remain major
challenges. Novel findings on antigen presenting cells, maternal
HLA Ib polymorphisms, allorecognition by uterine NK cells and
type 1 CD8+ T cells shed light into these important questions. On
the other hand, new observations suggest that certain immune
cells, for example mucosal-associated invariant T cells, and
bacterial components, albeit with low abundance, may function
as anti-microbial defense and support pregnancy development,
respectively. This Research Topic also includes important
contributions of cytokines, carbohydrate Lewis antigens, glycan
binding proteins, adhesion molecules, HLA-DR antigens, and
placental inflammasome in programming a continuum of
pregnancy complications including preeclampsia, gestational
diabetes mellitus, fetal growth restriction and preterm birth.
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Clinical consequences of aberrant
uterine immunity on maternal and
neonatal health

Several manuscripts have been devoted to review the current
data and conceptualize the various factors integral to the
understanding of diagnostic challenges, therapeutic controversies,
intrauterine transmission, and maternal and neonatal
complications. Among these, contributions on CD8+ T cells and
decidual NK cells provide an updated perspective on immune cell
biology at the maternal fetal interface and the impact on health and
disease. Together with articles illustrating current knowledge on
glycoimmune interactions, immunosuppressive signatures
expressed by placentally derived extracellular vesicles and their
synergy with microchimeric cells, we have curated a comprehensive
outline of the intricate mechanisms governing fetomaternal
tolerance covering the entire gestation period from disease
severity, management considerations for care of severe and
critically ill women, role of co-infections, and prenatal care
and labor.

We hope that manuscripts included in this Research Topic
will provide cutting edge insights for diverse aspects of placental
microenvironment in pregnant women and its effects on
maternal and neonatal health.

Author contributions

SS conceptualized the work, SS and GB drafted the first version.
SB designed the illustrations included in this work. All authors
contributed to the final version and approved it for publication.

Funding

This work was supported by grants PICT-2020-03263 (GB),
Deutsche Forschungsgemeinschaft grants SO1413/3, SO1413/5 to
MS, Deutsche Forschungsgemeinschaft research grants (BL1115/2-
1, BL1115/4-1, BL1115/8-1; Heisenberg program BL1115/7-1.
BL1115/11-1), and Heike Wolfgang Miihlbauer Stiftung to SB.
NIH grants P20 GM121298 and 3P20GM121298-04W1 to SS.

Acknowledgments
We would like to thank Prof. Elizabeth Simpson, the

authors, and reviewers who contributed to the success of this
Research Topic. Among them, the editors and many authors

frontiersin.org


https://www.frontiersin.org/articles/10.3389/fimmu.2021.737401/full#
https://www.frontiersin.org/articles/10.3389/fimmu.2021.655655/full#
https://www.frontiersin.org/articles/10.3389/fimmu.2021.725989/full#
https://www.frontiersin.org/articles/10.3389/fimmu.2021.714090/full#
https://www.frontiersin.org/articles/10.3389/fimmu.2021.718380/full#
https://www.frontiersin.org/articles/10.3389/fimmu.2021.718380/full#
https://www.frontiersin.org/articles/10.3389/fimmu.2021.698578/full#
https://www.frontiersin.org/articles/10.3389/fimmu.2021.729742/full#
https://www.frontiersin.org/articles/10.3389/fimmu.2021.657217/full#
https://www.frontiersin.org/articles/10.3389/fimmu.2022.808227/full#
https://www.frontiersin.org/articles/10.3389/fimmu.2021.718563/full#
https://www.frontiersin.org/articles/10.3389/fimmu.2021.718168/full#
https://www.frontiersin.org/articles/10.3389/fimmu.2021.698045/full#
https://www.frontiersin.org/articles/10.3389/fimmu.2021.717808/full#
https://www.frontiersin.org/articles/10.3389/fimmu.2021.679424/full#
https://www.frontiersin.org/articles/10.3389/fimmu.2021.711394/full#
https://www.frontiersin.org/articles/10.3389/fimmu.2021.717879/full#
https://www.frontiersin.org/articles/10.3389/fimmu.2022.807750/full#
https://www.frontiersin.org/articles/10.3389/fimmu.2021.758267/full#h6
https://www.frontiersin.org/articles/10.3389/fimmu.2021.758267/full#h6
https://www.frontiersin.org/articles/10.3389/fimmu.2021.765730/full#h8
https://www.frontiersin.org/articles/10.3389/fimmu.2021.728291/full#
https://www.frontiersin.org/articles/10.3389/fimmu.2021.784473/full#
https://www.frontiersin.org/articles/10.3389/fimmu.2021.717884/full#
https://www.frontiersin.org/articles/10.3389/fimmu.2022.837281/full#h9
https://www.frontiersin.org/articles/10.3389/fimmu.2022.837281/full#h9
https://doi.org/10.3389/fimmu.2022.1021885
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org

Barrientos et al.

want to express their gratitude to Dr. Gerard Chaouat (1944-
2021) who not only kept the flame of Sir Peter Medawar’s
scientific legacy burning over the last decades. With his
collegial generosity, influence on current and future
generations, research, and ideas he shaped the progress of the
field, and also of his Research Topic to which he contributed as
reviewer for two manuscripts. We thank Bjérn von Schlippe and
Fangqi Zhao for helping us with the illustrations.

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.

Frontiers in Immunology

04

10.3389/fimmu.2022.1021885

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.

Reference

1. Medawar PB. Some immunological and endocrinological problems raised by
the evolution of viviparity in vertebrates. In: Society for experimental biology. New
York: Academic Press (1953).

frontiersin.org


https://doi.org/10.3389/fimmu.2022.1021885
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org

	Editorial: The placenta, fetomaternal tolerance and beyond: A tribute to Sir Peter Medawar on the 60th anniversary of his Nobel Prize
	Sir Peter Medawar era and beyond
	Urgent need for contemporary and comprehensive information on maternal tolerance in pregnant women
	Infections, immunology and consequences
	Clinical consequences of aberrant uterine immunity on maternal and neonatal health
	Author contributions
	Funding
	Acknowledgments
	Reference



<<
  /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


