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Editorial on the Research Topic

Community series in novel insights into immunotherapy targeting tumor
microenvironment in ovarian cancer: volume I
Ovarian cancer (OC) is a lethal gynecologic malignancy with an extremely low 5-year

survival rate of approximately 50% (1). Although technological advancements have led to a

decline in OCmortality over the past decade, it still remains unsatisfactory (2). In addition to

traditional treatments such as surgery, radiotherapy, and chemotherapy, immunotherapy has

made an indelible mark in the field of anti-tumor therapy (3), particularly as tumor

microenvironment (TME) is proposed as an important factor in the initiation and

progression of ovarian cancer. Immunotherapies targeting TME seems to be promising

approach for OC treatment (4). In this Research Topic, we gathered 12 articles to providing

us in-depth evaluations of immunotherapies targeting the dysfunctional immune cells,

malignant stroma cells, tumor-promoting soluble factors, and exosomes in the

OC microenvironment.

The rapid development of sequencing technology has provided a new and convenient way

for us to investigate the molecular and immune changes in OC. In the first article of this topic,

Ren et al. used single-cell sequencing to integrate a comprehensive cellular and immunological

analysis using paired ascites, tumor and peripheral blood samples. The authors highlighted the

key role of immunosuppressive cells, including MDSCs, gdT cells, along with CD8+ effector T

cells, in recurrence and chemoresistance ascites. The study also emphasized the chemotherapy

induced clonal expansion change of TCR/BCR in peripheral blood. These findings aid to

develop new immune-modulatory strategies for patients with relapses or chemo-resistant OC.
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OC is usually associated with local and distant metastases,

rendering a systemic disease with functional and compositional

changes in immune system. Thus, the review provided by Rajtak

et al. stands apart from other researchers, as they integrated both

local and systemic immunity in OC immunotherapy. The authors

raised several points for our attention, including the lack of a large

patient cohort both locally and systemically, and mechanisms of

tumor cell circulation will be studied in the future.

Besides immune cells, dysfunctional malignant stroma cells and

tumor-promoting soluble factors are important therapeutic targets

in TME and have attracted great research and clinical interest (5).

Novel cancer immunotherapy insights were mined from big data by

Chen et al. They figured out a set of potential immunotherapeutic

target genes in OC. Single-cell sequencing data shows that some of

these target genes are mainly expressed in cancer-associated

fibroblasts (CAFs), which are tightly associated with the

immunotherapy response of OC patients. This study provides

new insights into OC immunotherapy. However, it is unfortunate

that the population in this study was mainly white. We hope that

multiracial study could be given more attention in the future.

Another important stroma cell in TME, cancer-associated

mesothelial cells (CAMs), is discussed by Zheng et al.. They

summarized the key roles of CAMs in OC progression, prognosis

and targeting therapy. This review helped with our continued

understanding of CAMs in OC and the development of new and

effective therapeutic regimens. As a soluble regulator factor in TME,

interferons (IFNs) can influence most of the cells in TME. Liu et al.

reviewed the multiple effects of IFNs in OC therapy. They proposed

that IFNs can assist anti-ovarian cancer therapy by directly affecting

the function and survival of tumor cells and immune cells. Based on

the summary of the literature, the authors still had confidence in the

treatment of OC with IFNs as therapeutic.

Exosomes are extracellular vesicles measuring 30–100 nm,

secreted by living cells. As one of the messengers between tumor

cells and their surroundings, they have received significant attention

in anti-tumor therapy (6). In this Research Topic, Gong et al.

comprehensively described the immunotherapy related biomarkers

on exosomes isolated from various body fluids of OC patients and

reviewed the vital roles of exosomes in OC immunotherapy and

diagnosis. In addition, Luo et al. revealed the anti-tumor effects of

NK cell-derived exosomes (NK-EXOs) in OC, demonstrating that

the anti-tumor activity of NK-EXOs is not only through the high-

efficient up-taken of ovarian tumor cells, but also through reversing

NK cells immunosuppression in TME. As a natural stability, low

immunogenicity, and tumor targeting vector, NK-EXOs can

efficiently deliver DDP to ovarian tumor cells and show a great

prospect in OC targeting therapy. This research began with clinical

isolation and characterization of exosomes and then verified their

findings with a variety of laboratory techniques, making this

research very solid.

Apart from exosomes, nanoparticles as another small carrier have

been expected to play significant roles in immunotherapy. The

nanoparticles can not only directly induce tumor cell death, which

promotes antigen presentation and immune activation, but also be

used as excellent drug delivery system (DDS) to help with targeting

immunotherapy agent delivery (7). Various formulations of DDS have
Frontiers in Immunology 02
been designed to realize the controlled and targeted immunotherapy

agent delivery in OC. In this topic, Peng et al. discussed the research

and clinical way to modulate OC microenvironment with DDS. The

authors described strategies to improve the efficacy of immunotherapy

in OC with DDS, especially by targeting TME. Xu et al. focused on the

different nanomaterials used in OC immunotherapy and the promising

advances they induced in TME modulating.

Immune checkpoint blockade (ICB) therapy has been a popular

anticancer treatment strategy for decades and made an indelible mark

in tumor immunotherapy. However, resistance and low-response to

ICBs restrict their application in OC treatment, and immune-related

adverse events (irAEs) complicate treatment (8). In this Research Topic,

we received several reviews focusing on clinical ICB therapy. Wang

et al. focused on how the TME component, especially immune cells,

influenced the ICB therapy response in OC. To avoid irAEs caused by

ICB therapy, Xu et al. reviewed the most up-to-date information on

prognostic and predictive biomarkers for ICB therapy and gave

valuable advice for guiding precision immunotherapy. Hu et al.

provided an overview of various clinically oriented forms of multi-

immunotherapy in relation to OC and explored possible combinations

of immunotherapies that may be effective, which is of utmost

importance to OC clinical multi-immunotherapy.

In recent years, significant progress in lab and clinical research

has been achieved, although immunotherapies in OC are still being

tested in clinical trials. With the help of all these authors in this

topic, we have gained a deeper and broader understanding of TME

targeting immunotherapy in OC.
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4. Bejarano L, JordāoMJC, Joyce JA. Therapeutic targeting of the tumormicroenvironment.
Cancer Discovery (2021) 11:933–59. doi: 10.1158/2159-8290.CD-20-1808
5. Xiao Y, Yu D. Tumor microenvironment as a therapeutic target in cancer.
Pharmacol Ther (2021) 221:107753. doi: 10.1016/j.pharmthera.2020.107753

6. Li X, Wang X. The emerging roles and therapeutic potential of exosomes in
epithelial ovarian cancer. Mol Cancer (2017) 16:92. doi: 10.1186/s12943-017-0659-y

7. Huang P, Wang X, Liang X, Yang J, Zhang C, Kong D, et al. Nano-, micro-, and
macroscale drug delivery systems for cancer immunotherapy. Acta Biomater. (2019)
85:1–26. doi: 10.1016/j.actbio.2018.12.028

8. Bagchi S, Yuan R, Engleman EG. Immune checkpoint inhibitors for the treatment
of cancer: clinical impact and mechanisms of response and resistance. Annu Rev Pathol
(2021) 16:223–49. doi: 10.1146/annurev-pathol-042020-042741
frontiersin.org

https://doi.org/10.1038/nrc4019
https://doi.org/10.1016/j.annonc.2021.12.007
https://doi.org/10.1093/annonc/mdx444
https://doi.org/10.1158/2159-8290.CD-20-1808
https://doi.org/10.1016/j.pharmthera.2020.107753
https://doi.org/10.1186/s12943-017-0659-y
https://doi.org/10.1016/j.actbio.2018.12.028
https://doi.org/10.1146/annurev-pathol-042020-042741
https://doi.org/10.3389/fimmu.2023.1192190
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org

	Editorial: Community series in novel insights into immunotherapy targeting tumor microenvironment in ovarian cancer: volume I
	Author contributions
	Funding
	Acknowledgments
	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


