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Editorial on the Research Topic

Emerging Concepts in Dengue Pathogenesis and Host Innate Immune Response

Dengue is one of the most rapidly advancing arthropod-borne viral disease present in over 100
countries. Dengue virus (DENV) infections are a serious health concern around the world. In a
recent modelling‐based report it was estimated that around half of the world’s population is at the
risk of this disease. Dengue fever is generally self‐limiting, however in certain cases it can progress to
more complicated forms like Dengue Hemorrhagic Fever (DHF) and Dengue Shock Syndrome
(DSS) with high mortality rates, as well as significant economic burdens. Moreover, subsequent
infections of Dengue are more severe due to a phenomenon known as Antibody Dependent
Enhancement (ADE) where pre-existing antibodies help the virus with different serotypes to infect
monocytes more efficiently thereby contributing to the enhanced pathogenesis and spread of
the disease.

Dengue viruses have evolved multiple strategies to escape the host innate immune system by
both modifying viral RNA and viral protein or by post-translational modification of the host cellular
proteins. The virus has been reported to trigger the host RLR as well as cGAS-STING axis to
modulate the innate immune signaling in infected cells.

There are no specific therapies against this virus and thus novel antivirals to inhibit Dengue
infections are highly desired. Although multiple strategies have been used to design vaccine
candidates against this virus, these approaches have failed due to the complexity and
epidemiology of the disease. To this end, there is an urgent need to identify novel cellular
pathways and antiviral therapies that can be used to inhibit this virus.

The topics covered in this Research Topic helped gain insights into some of the very important
aspects of Dengue biology. Hsieh et al. studied the effect of ageing on Dengue viral replication. They
observed increased viral replication in human monocytic cells that were treated with D-galactose an
inducer of cellular senescence. Further investigations revealed that induction of cellular senescence
led to increased expression of DC-SIGN. Being one of the receptors for Dengue replication,
increased expression of DC-SIGN following D-galactose treatment might contribute towards the
enhanced replication of Dengue virus.

Another study by Zheng et al. tried to investigate molecular mechanisms contributing towards
severe Dengue. Authors performed high throughput analysis on Dengue infected cells and identified
several differentially regulated long non-coding RNAs. They focused on ERG-associated non-
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coding RNA (ERGAL lncRNA) as its expression was dependent
on time post Dengue infection rather than viral dose. siRNA
mediated knockdown of ERGAL suggested that it might regulate
vascular endothelial barrier function via ERG. Dual luciferase
data further suggested that ERGAL could bind to miR-183-5p
thereby acting as a sponge and suppressing the effect of miR-183-
5p. The study identified interplay among ERGAL and miR-183-
5p and their effect in regulating vascular endothelial
barrier functions.

The role of platelet cytokines in Dengue biology was reviewed
by Singh et al. Authors provided an in-depth analysis of platelet
biology and their fate during Dengue infection. They discussed
platelet cell surface receptors contributing towards Dengue
infection. Authors further discussed the role of various
chemokines and cytokines including CCR1-CCL2 axis, CCR1-
CCL5 axis, IL6, CXCL8, CXCL10, CXCL11 and IL1b following
Dengue infection of platelets.

Apart from vascular leakage, neurological disorders are also
one of the hallmark of Dengue virus infection. This aspect was
studied by Shen et al. by infecting immunocompetent outbred
ICR mouse model with Dengue virus. First of all the authors
investigated the presence of Dengue virus following infection of
ICR suckling mice. Among various organs, authors could
successfully detect NS1 in liver and brain of infected mice
though infection was very severe in brain as compared to liver.
Then authors conducted single cell immune profiling of brain
cells following Dengue infection and observed increased
expression of NK-1 NK cells and levels of several cytokines
including IL2, IL15, IL4, IL5, IL10, IL13IL1b, IL6 were increased.
The data was in conjunction to human patients where
transcriptomic studies revealed negative correlation of NK cells
with viral load. The study provides insights into the possible
mechanism of immune erosion in Dengue patients.

Antibody dependent enhancement contributes towards Dengue
severity in pre-exposed individuals. The phenomenon was
extensively reviewed in two different reports by Shukla et al. and
Narayan and Tripathi. Shukla et al. discussed the biology of DENV,
the antibody response against DENV, and the challenges of vaccine
development against DENV. In addition, they have proposed have
EDIII as a dengue vaccine candidate that is capable of eliciting
higher type-specific antibodies with lower ADE potential. Similarly,
the article by Narayan et al. outlines the main concept of intrinsic
ADE during DENV infection that contributes to the severe dengue
pathogenicity. The article provides a good overview on the literature
of in vitro and cell-signaling studies and propose that drugs against
effectors of intrinsic ADE could be used as prophylactic treatment
options to minimize disease severity in both adults and infants
infected with DENV.

Recent advances on DENV research have shown the role of
inflammasomes in contributing towards disease severity. Here,
Shrivastava et al. discussed the contribution of inflammasomes in
fueling Dengue severity. Authors discussed activation and
induction of NLRP3 (one of the widely studied inflammasome)
following viral infections. Moreover, inflammasomes specific to
various cells including macrophages, dendritic cells, and platelets
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were also discussed. Apart from this, Dengue ADE and Dengue
protein mediated inflammasome induction was also
extensively discussed.

Dengue viral proteins have been shown to interact with
various cellular proteins. Virus host interactions of one of the
most important Dengue protein NS5 was discussed by Bhatnagar
et al. They compiled various studies involving Dengue NS5 and
host protein interactions to understand the interactome of the
viral protein. Their analysis revealed that Dengue-NS5 associated
with several host proteins that were involved in various cell
signaling pathways including JAK-STAT, RNA processing, cell-
cycle, protein synthesis and processing. They concluded that
Dengue NS5 interacting partners could be exploited to design
antiviral drugs against DENV.

Innate immune responses have been shown to be critical in
regulating viral infections. However, viruses have been shown to
deploy various strategies to evade host innate immune responses.
Innate immune responses against Dengue virus were discussed
by King et al., in their review article, have discussed extensively
about the inflammatory responses to DENV infection due to
innate immune cells, their effector functions and clinical course
of the disease. They have talked about the DENV infection in two
waves; in the first wave the tissue-resident phagocytes and
keratinocytes are productively infected; while in the second
wave the monocyte-derived macrophages and DCs are
recruited and infected. They have also discussed how the
DENV have evolved to both escape from the pre-existing
adaptive immunity from antibodies as well as from host innate
immune responses.

Several innate immune cells play critical role in regulating
Dengue infections. Here Malavige et al. studied the fate of
various innate immune cells following Dengue infections.
Monocyte transcriptomics from Dengue patients revealed the
importance of these cells in shaping Dengue severity. Monocytes
are also involved in Dengue ADE which leads to suppression of
interferon system in these cells. Secretion of various mediators by
mast cells following Dengue infection has been implicated in
vascular leakage which was also discussed in this article. The fate
of T cells in Dengue severity was also debated in the article.

Lastly, Non-coding RNAs have been recently implicated in
regulating host responses. Rajput et al. discussed the role on non-
coding RNAs in regulating Dengue pathogenesis. These non-
coding RNAs could either directly modulate the virus by binding
to its genome or indirectly regulate viral pathogenesis by
modulating host innate immune responses. The role of non-
coding RNAs in Dengue severity was also discussed by
the authors.

Overall, this Research Topic shed light on the current
research advancements made in the area of dengue virus
research. While it is imperative to have an in-depth
understanding of the host innate immune response to dengue
virus infection, it is more important to understand how viruses
have evolved to evade these responses and establish successful
infection. A better understanding of the host pathogen
interact ions is fundamental to the discovery and
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implementation of antiviral strategies, the development of
candidate vaccines against dengue viruses.
AUTHOR CONTRIBUTIONS

All authors contributed to the article and approved the
submitted version.
Frontiers in Cellular and Infection Microbiology | www.frontiersin.org 3
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.

Copyright © 2021 Kumar, Yong and Sood. 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.
June 2021 | Volume 11 | Article 708484

http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/cellular-and-infection-microbiology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/cellular-and-infection-microbiology#articles

	Editorial: Emerging Concepts in Dengue Pathogenesis and Host Innate Immune Response
	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 0.15
    /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 0.15
    /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)
    /ENP ()
  >>
  /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


