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The Editorial on the Research Topic

Predictive Biomarkers of Immune-Checkpoint Inhibitors Immunotherapies in Hepatocellular
Carcinomas and Gastric Cancers

Hepatocellular carcinomas (HCCs), made up of 75-85% of primary liver cancers, remain the leading
cause of new cancer cases (>0.7 million) and cancer deaths (>0.6 million) globally according to the
data collected up to 2020 before the coronavirus disease 2019 (COVID-19) pandemic (1). The
etiology of HCCs has been gradually shifted from hepatitis viruses to metabolic diseases, caused by
heavy alcohol intake, fatty liver, obesity, and diabetes, in part due to a global campaign in hepatitis B
vaccination and effective anti-hepatitis C medication but also ineffective control of lifestyle and
dietary changes that exacerbate the metabolic imbalance. The impact of COVID-19 for the next
cancer report is not clear but the pandemic-related delay in cancer screening and cancer care is
likely to increase diagnoses of advanced stages of HCCs. HCCs are heterogeneous in nature, which
contributes to the high recurrence rate after surgical resection, the first-line cancer treatment for
HCCs (2). For unresectable HCCs, targeted immunotherapies become the next-line treatment
option; however, improvement of overall survival is limited and the median overall survival remains
near to or less than 1 year after standard monotherapy (3). Combination therapies targeting two
immune checkpoint regulators (PD-1 and CTLA-4) or PD-1 concurrently with the angiogenic
pathway prolong the overall survival time to nearly twice that of patients receiving monotherapy (3;
also reviewed by He et al. below). The overall survival can be further improved by stratifying the
patients according to biomarkers. Widely available public genomic and proteomic databases (4, 5)
facilitate the discovery of new biomarkers for assisting in treatment decisions and targeted therapy.
The articles published in this Research Topic utilized these databases and their contributions to the
field are discussed below.

Cai et al. constructed a mathematical model from 5 of 64 intergenic long non-coding RNAs
(lncRNAs), termed an immune-related enhancer RNA signature (IReRS), which not only associated
with immune pathway activation and immune-cell infiltration, but also predicted poor survival. The
initial 64 lncRNAs were identified by correlating immune-related genes of the Molecular Signatures
Database with expression and clinical data of HCCs from The Cancer Genome Atlas (TCGA).
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The predictive value of the IReRS was first obtained in a
randomized training set of 224 patients and subsequently
validated in a test set of 142 patients or a combination of the
two sets, strengthening its predictive power.

Wei et al. demonstrated for the first time upregulation of
FAM57A in HCCs and its associations with tumor stage/grade,
immune-checkpoint activation, immune-cell infiltration, and
poor survival. The upregulation was first discovered by
comparing the transcriptome of over 700 HCC tumor samples
with that of over 260 non-tumor samples in Gene Expression
Omnibus (GEO), International Cancer Genome Consortium
(ICGC), TCGA, and Cancer Cell Line Encyclopedia databases,
and was further confirmed by immunohistochemical analyses of
30 pairs of HCCs and adjacent non-tumor tissues. In vitro
knockdown of FAM57A reduced the HCC cell number by
growth inhibition and apoptotic cell death, identifying a
potential therapeutic target.

Zhou et al. indicated that six immune-related lncRNAs
including MSC-AS1, AC145207.5, SNHG3, AL365203.2,
AL031985.3, and NRAV were upregulated at advanced grade,
tumor-stage, and T-stage. They found that the increased levels of
lncRNAs were significantly associated with lower overall
survival, and a signature based on the risk score of the six
lncRNAs was an independent prognostic factor in patients
suffering from HCC. The signature of immune-related
lncRNAs was also associated with immune-cell infiltration in
HCC. The research showed that patients with a high signature
score of immune-related lncRNAs also had a high level of
immune checkpoint genes and these patients presented worse
survival rates than those with a low signature score.
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Qi et al. used some tumor mutation burden (TMB)-associated
lncRNAs to establish an eight-lncRNA prognostic signature, which
was subsequently validated as a independent prognostic factors for
HCC. Patients with a high score in the eight-lncRNA prognostic
signature tended to possess increased immune infiltration and TMB.
In addition, the finding was further confirmed in a competitive
endogenous RNA (ceRNA) network named LINC00638/miR-4732-
3p/ULBP1, which was newly constructed by the investigators.

Zhu et al. identified LINC00485 as a potential diagnostic and
prognostic biomarker for HCC. LINC00485 was selected by
screening the TCGA database, and the increase of LINC00485
level was found in serum samples of HCC patients. Combination
of LINC00485 with alpha fetoprotein (AFP) improved the
detection rate of HCC. To explore the possible mechanisms of
LINC00485 to HCC progression, a lncRNA-miRNA-mRNA
regulatory network was proposed based on analysis using
lncRNA and miRNA target prediction tools.

In the review article entitled “Biomarkers and Future
Perspectives for Hepatocellular Carcinoma Immunotherapy”, the
authors briefly summarized the clinical trials in the treatment of
HCCusing immune checkpoint inhibitors (ICI), reviewedpotential
predictive biomarkers for response to ICI-based treatment, and
discussed potential biomarkers for ICI treatment-related
adverse events.
AUTHOR CONTRIBUTIONS

ZG,H-HL, and Y-HS drafted and revised themanuscript. All authors
contributed to the article and approved the submitted version.
REFERENCES
1. Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I, Jemal A, et al.

Global Cancer Statistics 2020: GLOBOCAN Estimates of Incidence and
Mortality Worldwide for 36 Cancers in 185 Countries. CA: Cancer J Clin
(2021) 71(3):209–49. doi: 10.3322/caac.21660

2. Nguyen PHD, Ma S, Phua CZJ, Kaya NA, Lai HLH, Lim CJ, et al.
Intratumoural Immune Heterogeneity as a Hallmark of Tumour Evolution
and Progression in Hepatocellular Carcinoma. Nat Commun (2021) 12:227.
doi: 10.1038/s41467-020-20171-7

3. Zhang H, Zhang W, Jiang L, Chen Y. Recent Advances in Systemic Therapy for
Hepatocellular Carcinoma. biomark Res (2022) 10:3. doi: 10.1186/s40364-021-00350-4

4. Zhao T, Lyu S, Lu G, Juan L, Zeng X, Wei Z, et al. SC2disease: A Manually
Curated Database of Single-Cell Transcriptome for Human Diseases. Nucleic
Acids Res (2021) 49:D1413–9. doi: 10.1093/nar/gkaa838

5. Zeng J, Zhang Y, Shang Y, Mai J, Shi S, Lu M, et al. CancerSCEM: A Database of
Single-Cell Expression Map Across Various Human Cancers. Nucleic Acids Res
(2022) 50:D1147–55. doi: 10.1093/nar/gkab905
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. The views expressed do not necessarily represent
those of the US Federal agency.

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 © 2022 Guo, Li and Shiao. 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.
March 2022 | Volume 12 | Article 860964

https://doi.org/10.3389/fonc.2021.719973
https://doi.org/10.3389/fonc.2021.661758
https://doi.org/10.3389/fonc.2021.729340
https://doi.org/10.3389/fonc.2021.654424
https://doi.org/10.3322/caac.21660
https://doi.org/10.1038/s41467-020-20171-7
https://doi.org/10.1186/s40364-021-00350-4
https://doi.org/10.1093/nar/gkaa838
https://doi.org/10.1093/nar/gkab905
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles

	Editorial: Biomarkers of Immune-Checkpoint-Inhibitor Immunotherapies in Hepatocellular Carcinomas
	Author Contributions
	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 /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


