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Editorial on the Research Topic

Novel Strategies for Cancer Inmunotherapy: Targeting Immune-Mediated Suppressive Mechanisms

Over the past decade, novel forms of cancer therapies, collectively referred to as cancer
immunotherapies, have emerged and yielded spectacular results, unfortunately in what still remains
to date a minority of cancer patients. Immunotherapies mobilize the immune system to promote or
restore effective anti-tumor immune responses. Pioneer approaches targeting the CTLA-4/B7 and PD1/
PDL1 immune checkpoints (so-called Immune Checkpoint Inhibitors or ICIs) have now broad clinical
applications. Although ICIs often offer durable benefits, complete or nearly complete tumor responses
occur in only a minority of cases, and resistance is observed in a substantial fraction of patients. Primary
or acquired resistance to ICIs are common, with predictive markers of efficacy or resistance remaining
difficult to identify. Major efforts are currently made to identify new alternative or complementary
targets that activate, unleash or enhance antitumor immune responses.

In this context, developing strategies to target the immunosuppressive tumor microenvironment
(TME) is of utmost importance. Current challenges are to decipher at molecular and cellular levels
the immunosuppressive mechanisms that most significantly contribute to primary or acquired
resistance of cancer cells to anti-tumor immune responses, and provide proof-of-concept that
targeting these mechanisms exerts therapeutic anti-tumor activity. A better understanding of the
interplay between cancer cells and immune cells is required to develop novel strategies to improve
the outcome and increase the proportion of patients responding to cancer immunotherapy. For
example regulatory T cells (Tregs), which are important modulators of adaptive immunity and are
indispensable to maintain self-tolerance, are well-known to favor local immunosuppression within
tumors. Nevertheless, due to the diversity of the immunosuppressive mechanisms used by these
cells to exert their functions, the multiplicity of the various Treg subpopulations identified to date,
and the existence of many other cell types endowed with immunosuppressive functions, original
investigations are required to identify and better define novel therapeutic targets that could help to
achieve effective anti-tumor immunity.

The aim of this special issue is to provide an overview of the immunosuppressive mechanisms
that seem to prevail within the TME as well as the identification of novel, therapeutically targetable
immunosuppressive mechanisms. The various articles illustrate how far the field has advanced, but
also remind us of the extent of its complexity.

Thus, in this issue Guo et al. start by reviewing the state-of-the-art on clinical studies and patent
applications for PD1/PD-L1 targeted therapies, discussing advantages and disadvantages of new
classes of PD1/PD-L1 interaction inhibitors.
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Next, many articles concentrate on immune evasion
mechanisms as potential new predictive biomarkers of resistance
to immunotherapy or targets for novel combination strategies.

Two review articles focus on immunosuppressive cell subsets
found in the TME. Chabab et al. describe the mechanisms of action
and the role of regulatory Y0 T cells, whereas Ngiow and Young
summarize key approaches to target immunosuppressive cells such
as Tregs and tumor associated macrophages to induce changes in
the TME and reinvigorate anti-tumor immune responses.

Metabolic reprogramming of cancer cells is recognized as a
well-established hallmark of cancer (1), and emerges as a key
immunosuppressive mechanism of the anti-tumor immune
response. This topic is reviewed by Mathew and Torres,
focusing on the role of lysophosphatidic acid as an
inflammatory lipid that binds to the LPA5 receptor on CD8 T
cells, as well as by Jacobs et al., describing how 5’-deoxy-5-
methylthioadenosine, an oncometabolite often present in TME,
impairs NK cell activity and function.

Several articles or case reports bring interesting data
providing rationale for novel combinations to increase ICI
efficacy. Guida et al. describe the potential of combining
a somatostatin analog with checkpoint inhibitor
immunotherapy in Merkel-cell Carcinoma. Qu et al. report
that when combined with IL-36, anti-CTLA-4 mAbs increase
the proliferation and IFN-y production by CD4+ and CD8+ T
cells and reduce lung metastasis in murine mammary
carcinoma, by comparison to single therapies. Burke et al.
report benefits of combining histone deacetylase inhibitors
with ICIs in bladder cancer. They show that the inhibition of
histone deacetylase renders bladder cancer cells more visible,
recognizable and destructible by T cells. Ireland et al.
investigate the effects of stromal GAS6 protein in pancreatic
ductal adenocarcinoma and showed that it alters cancer cell
plasticity, activates NK cells and inhibits pancreatic cancer
metastasis. Finally, a case report by Shui et al. describes
durable responses and tolerance to a triple combination
with a novel PD-1 inhibitor plus two chemotherapy agents
(Gemcitabine and nab-paclitaxel) in metastatic pancreatic
ductal adenocarcinoma. Novel combinations to increase
response rates to ICIs are also discussed in three reviews. In
the first, Chuang et al. describe the mechanism of action and
impact of a monotherapy with TLR-9 agonists and discuss the
rationale and the current status to combine them with ICIs as
a novel strategy to treat cancer. In a second review, Skeate
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et al. discuss the effects of LIGHT (Tumor necrosis factor
superfamily member 14) delivered or expressed in tumors on
the vascular reorganization and generation of tertiary
lymphoid structures, and how this can greatly improve
immunotherapeutic strategies against cancer. In a third
review, Goruganthu et al. discuss the effects of Notch ligand
receptor recruitment on anti-tumor immune responses, as
well as major clinical and preclinical findings that highlight
the potential therapeutic activity of targeting this pathway.

Finally, mining GEO and TCGA databases, Li et al. identify
an immune risk signature that could serve as a predictor of
survival and immune activity in colon cancer.

Thanks to this collection of articles, this issue provides
insightful perspectives on immunosuppressive mechanisms at
play in the TME, their impact on anti-tumor immunity, and the
identification of novel targets for the immunotherapy of cancer.

AUTHOR CONTRIBUTIONS

All authors listed have made substantial, direct and intellectual
contribution to the work, and approved it for publications. All
authors contributed to the article and approved the
submitted version.

FUNDING

NB and VL are supported by a public grant overseen by the
French National Research Agency (ANR) as part of the
“Investissements d’Avenir” program (reference: ANR-10-LABX
-53-01), by the “Institut National de la Santeé et de la Recherche
Meédicale” and by University of Montpellier.

ACKNOWLEDGMENTS

The authors would like to acknowledge all the reviewers who
contributed by their time and expertise and helped in
strengthening the quality of the manuscripts in this research
topic. We would also like to thank all the authors of the collection
for their valuable contribution.

Copyright © 2021 Lafont, Lucas and Bonnefoy. 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.

Frontiers in Immunology | www.frontiersin.org

May 2021 | Volume 12 | Article 691899


https://doi.org/10.3389/fimmu.2020.02186
https://doi.org/10.3389/fimmu.2020.01633
https://doi.org/10.3389/fimmu.2020.531910
https://doi.org/10.3389/fimmu.2020.02128
https://doi.org/10.3389/fonc.2020.01073
https://doi.org/10.3389/fimmu.2020.00634
https://doi.org/10.3389/fonc.2020.00699
https://doi.org/10.3389/fimmu.2020.00297
https://doi.org/10.3389/fimmu.2020.01127
https://doi.org/10.3389/fimmu.2020.01075
https://doi.org/10.3389/fimmu.2020.00922
https://doi.org/10.3389/fimmu.2020.00922
https://doi.org/10.3389/fimmu.2020.01958
https://doi.org/10.3389/fimmu.2020.01678
https://doi.org/10.1016/j.cell.2011.02.013
http://creativecommons.org/licenses/by/4.0/
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: Novel Strategies for Cancer Immunotherapy: Targeting Immune-Mediated Suppressive Mechanisms
	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 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


