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Editorial on the Research Topic
Rising stars in plant ROS/redox biology under abiotic stress conditions

Plants are constantly subjected to a wide range of abiotic stresses including salinity,
high temperatures, drought, or cold, among others, that negatively impact their growth and
development and cause crop yield losses worldwide (Lesk et al., 2016; Bailey-Serres et al.,
2019). These stress conditions induce the accumulation of reactive oxygen species (ROS)
such as hydrogen peroxide (H,0O,), superoxide (O, "), singlet oxygen ('O,), or hydroxyl
radical (HO-). ROS play a key role in stress sensing and signaling, as well as in the activation
of different mechanism involved in plant acclimation to different stresses (Mittler et al.,
2022). However, ROS levels that are too high are cytotoxic (Mittler, 2017). To prevent
cellular oxidation by ROS, an interplay between ROS production, scavenging and transport
maintains ROS at controlled concentrations, as well as drives ROS signaling responses
involved in plant acclimation to stress (Baxter et al., 2014; Mittler et al., 2022).

This Research Topic contains five original articles and one review article showing novel
insights from recognized early career researchers (Rising Star researchers) into how ROS
scavenging and signaling contribute to plant tolerance to different abiotic conditions. In
particular, three articles report how changes in ROS metabolism, especially those associated
with increased ROS scavenging, are involved in enhanced tolerance of tomato plants (Yang
et al.) and fenugreek (Mohamadi Esboei et al.) to salinity. Additionally, methyl viologen (MV)-
induced oxidative stress in Arabidopsis plants is subject of study (Melicher et al.). In particular,
two manuscripts go in-depth in the study of the role of trehalose (Yang et al.) and melatonin
(Mohamadi Esboei et al.) in the activation of antioxidants to protect tomato and fenugreek
plants, respectively, against the damaging effects of salt stress. Foliar treatment of trehalose
positively regulated photosynthetic parameters, osmolyte synthesis, and ion contents, and
resulted in a higher antioxidant enzyme expression and activity, correlated with a decrease in
ROS levels compared to untreated tomato plants under salt stress (Yang et al). In turn,
exogenous application of melatonin could be involved in enhancing the content of chlorophylls
and carotenoids, as well as the biosynthesis of antioxidants and nitric oxide (NO), resulting in
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an enhanced protection of fenugreek from salt stress (Mohamadi
Esboei et al.). In addition, the manuscript provided by Melicher et al.
explored the antioxidant role of iron superoxide dismutase 1 (FSD1) in
Arabidopsis under oxidative stress induced by MV at low Cu**
concentrations. Briefly, FSD1 was positively correlated with APX
function and PSII repair cycle, and prevented cytoplasmic
degradation during oxidative stress at limited Cu®" contents,
suggesting that FSD1 plays a protective role during oxidative stress
ina Cu2+—dependent manner (Melicher et al.).

Besides the importance of ROS scavenging for tolerance to abiotic
conditions, ROS signaling is also known to play a key role in plant
acclimation to stress. In this sense, the article by Terron-Camero et al.
discussed the role of redox-sensitive proteins in activating signal
transduction events in plants. In particular, the article focused on
transcriptomic studies related to altered ROS metabolism in plant
peroxisomes and identified common transcriptional footprints for
plant peroxisomal-dependent signaling of plants. The study
highlighted that peroxisomal-dependent genes highly overlapped
with genes responsive to different abiotic stresses such as paraquat,
salt and heat shock stress, providing therefore a valuable resource for
assessing key peroxisomal functions in cellular metabolism under
control and stress conditions across species. In line with this context,
the research article of Fangue-Yapseu et al. emphasized the role of
carbonylated protein molecules in ROS signal transduction. With the
aim to identify the carbonylated proteins involved in signaling
pathways, the authors determined proteins responsive to
carbonylation by exogenous application of H,O,. Results indicated a
unique set of carbonylated proteins related to sulfate adenylyl
transferases and amidophosphoribosyl transferases and highlighted
the importance of protein carbonylation in H,O, signaling and
hormesis effects. In addition to ROS, NO can function as a signaling
molecule in plant cells. In this context, the review article provided by
Kabange et al., discussed the current knowledge of NO signaling and its
interaction with other signaling pathways in plants. Specifically, the
authors focused on calcium and hormonal signaling events under
elevated greenhouse gases (GHGs) and signaling mechanisms
underlying GHGs-induced stress in plants. In this regard, the
authors discussed signaling aspects of elevated carbon dioxide or
ozone-induced NO regulating plant physiological and biochemical
changes, highlighting the changes in the antioxidant systems. To
support their findings, the authors proposed various signaling
pathway models involving NO in plants exposed to elevated GHGs.
Lastly, the authors suggested that, concerning climate change, depicting
the molecular basis of NO-mediated plant responses under elevated
GHGs would help elucidate the regulatory mechanisms underlying
plant response to these conditions.
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In summary, the different reports contained in this exciting
Research Topic support the already established importance of ROS
scavenging and signaling pathways in plant tolerance to different
abiotic stresses, highlighting the role of ROS, NO and protein
carbonylation in plant physiology and response to environmental
constraints. Therefore, these studies contribute to a better
understanding of the mechanisms underlying plant stress
response and may have implications for plant breeding and
crop improvement.

Author contributions

All authors listed have made a substantial, direct, and intellectual
contribution to the work and approved it for publication.

Funding

This research was funded by MCIN/AEI/10.13039/
501100011033 and the European Union (grant number PID2021-
1281980A-100), Universitat Jaume I (UJI-A2022-06), Ramon y
Cajal program (RYC2020-029967-1), MCIN/AEI (grant number
PGC2018-095731-B-100), CSIC (grant number 2022AEP018) and
the Center for Bioenergy Innovation (CBI), which is a U.S.
Department of Energy Bioenergy Research Center supported by
the Office of Biological and Environmental Research in the DOE
Office of Science. Oak Ridge National Laboratory is managed by
UT-Battelle, LLC for the US DOE under Contract Number DE-
AC05-000R22725.

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.

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.

Mittler, R. (2017). ROS are good. Trends Plant Sci. 22, 11-19. doi: 10.1016/
J.TPLANTS.2016.08.002

Mittler, R., Zandalinas, S. I, Fichman, Y., and Van Breusegem, F. (2022). Reactive
oxygen species signalling in plant stress responses. Nat. Rev. Mol. Cell Biol. 23, 663-679.
doi: 10.1038/S41580-022-00499-2

frontiersin.org


https://doi.org/10.3389/fpls.2022.890613
https://doi.org/10.3389/fpls.2022.890613
https://doi.org/10.3389/fpls.2022.823561
https://doi.org/10.3389/fpls.2022.823561
https://doi.org/10.3389/fpls.2022.930721
https://doi.org/10.3389/fpls.2022.1049681
https://doi.org/10.3389/fpls.2022.994149
https://doi.org/10.1038/s41586-019-1679-0
https://doi.org/10.1038/s41586-019-1679-0
https://doi.org/10.1093/jxb/ert375
https://doi.org/10.1038/nature16467
https://doi.org/10.1016/J.TPLANTS.2016.08.002
https://doi.org/10.1016/J.TPLANTS.2016.08.002
https://doi.org/10.1038/S41580-022-00499-2
https://doi.org/10.3389/fpls.2023.1207275
https://www.frontiersin.org/journals/plant-science
https://www.frontiersin.org

	Editorial: Rising stars in plant ROS/redox biology under abiotic stress conditions
	Author contributions
	Funding
	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


