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Editorial on the Research Topic

Plant-virus interactions: crop resistance in focus
Viral pathogens cause physiological changes in infected plants that lead to different

types of compatible host-virus interactions, resulting in infection of the host and the

development of diseases. Crop damages caused by viral diseases cause substantial annual

losses exceeding $30 billion (Jones, 2021).

A compatible interaction leads either to either host susceptibility or resistance. In

susceptible hosts the virus infects and replicates, causing symptoms of various severity and

types. Conversely, host resistance involves limited or no viral replication, resulting in

localized or no apparent disease symptoms (Cooper and Jones, 1983; Kang et al., 2005). In

general, plant resistance to viral diseases is typically inherited genetically and can be

improved through breeding or genetic modification. This involves blocking or hindering

the steps of the virus life cycle, including virus replication within cells, cell-to-cell

movement, and long-distance systemic movement within a non-permissive host plant.

As intercellular pathogens, viruses utilize various host proteins to regulate pathogenesis for

compatible interaction with the host. In response, plants have evolved various defence

systems to enhance the incompatible interaction, leading to host resistance. Plant antiviral

defence mechanisms include host R gene-mediated responses (Sett et al., 2022), RNA

silencing or RNA interference (Baulcombe, 2004) and manipulation of host susceptibility

factors (Truniger and Aranda, 2009). Some of these mechanisms have been targeted to

acquire plants (crops) resistance, with varying degrees of success in different crops and

viruses. This Research Topic, ‘Plant-Virus Interactions: Crop Resistance in Focus”, brings

together both original research articles and reviews that address some of the key challenges

in developing plant resistance to viruses.

An integrative approach to disease resistance would involve investigating the role of

different phytohormones in plant-virus interactions and disease development.

Gnanasekaran et al. show how in potyvirus (potato virus Y-PVY) the viral protein

modulates auxin homeostasis to promote disease development. The non-structural viral

NIa-pro gene promotes symptom development by interacting with a host indole-3-acetic

acid amido synthetase (IAAS). This research has also shown that symptoms and virus
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accumulation are reduced in IAAS-silenced plants, suggesting that

the auxin-mediated defence response occurs via depletion of the

free auxin pool through interaction with IAAS.

Recessive resistance, often based on mutation or knock-out of

the host susceptibility factor, has been shown to be an effective

means of developing resistance to various plants and viruses. The

best known of these factors is the translation initiation factor eIF4E,

which was originally described for resistance to potyviruses in

various crops. It was later shown that resistance mediated by

eIF4E is also effective against other viruses such as bymoviruses,

potexviruses, tritimoviruses, ipomoviruses, carmoviruses,

carlaviruses and cucumoviruses. In their review article, Zlobin

and Taranov investigated the role of different isoforms of eIF4E

in the interaction between plant viruses and resistance of

potyviruses based on the mechanism of loss of susceptibility. It is

suggested that understanding the interaction between the eIF4E

isoforms in plant-potyvirus interactions could also be used for the

development of resistance to closely related viruses.

Genomic variation of viruses caused by mutation through

recombination and the acquisition of additional genomic

components is common in plant viruses, where the consensus

sequence changes in response to selection pressure. Liebe et al.

reveal details of the mechanism of resistance breakdown against

Beet necrotic yellow vein virus (BNYVV) and suggest that genomic

flexibility, specifically mutations in the virus genome together with

the encoding of the pathogenicity factor P26 in RNA5, enables the

overcoming of resistance mediated by an R gene, Rz1, in sugar beet.

This research has also shown that genotypes with two R genes (Rz1

+Rz2) can confer resistance to BVYVV and emphasizes the need for

a comprehensive interdisciplinary approach to identify new

resistance candidate genes.

Wu et al. investigated the modification of epigenetic mark

histone H3K9me3 of the rice genome during infection with rice

grassy stunt virus (RGSV), which provides target genes for

resistance to the virus. Further, they showed that after RGSV

infection, H3K9me3 modification significantly changed at the

whole genome level and affected the expression of some genes

related to the hormone pathway, such as cytoplasmic tyrosine

kinase (CTK: cZOGT1, CKX11) and brassinosteroid (BR: DET2;2,

CYP734A4), and these might be the putative target genes for

resistance. Therefore, genome-wide gene function analysis seems

to be a valuable tool to identify important resistance genes against

viral infections.

The contributions presented in this Research Topic are valuable

for the development of resistance of plants and crops against
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viruses. The results will contribute to a better understanding of

plant resistance mechanisms and to the improvement of plants in

combating viral diseases.
Author contributions

JK: Writing – original draft, Writing – review & editing. HZ:

Writing – review & editing. SC: Writing – review & editing.
Funding

The author(s) declare that financial support was received for the

research, authorship, and/or publication of this article. JK is

supported by the Project of by the Ministry of Agriculture of the

Czech Republic, project no. MZE-RO0423.
Acknowledgments

We thank Dr. Tomás ̌ Moravec (Laboratory of Virology-Centre

for Plant Virus Research, Institute of Experimental Botany of the

Czech Academy of Sciences, 16502 Prague, Czechia) for critical

reading of the manuscript and valuable suggestions. We would like

to thank all those who submitted articles on this Research Topic and

the generous reviewers who helped to improve the articles. We

would also like to thank the editorial team for their help.
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.
References
Baulcombe, D. (2004). RNA silencing in plants. Nature 431 (7006), 356–363.
doi: 10.1038/nature02874

Cooper, J. I., and Jones, A. T. (1983). Responses of plants to viruses: proposals for the
use of terms. Phytopathology 73, 127–128. doi: 10.1094/Phyto-73-127

Jones, R. A. C. (2021). Global plant virus disease pandemics and epidemics. Plants 10,
233. doi: 10.3390/plants10020233
Kang, C.-B., Yeam, I., and Jahn, M. M. (2005). Genetics of plant virus resistance.
Annu. Rev. Phytopathol. 43, 581–621. doi: 10.1146/annurev.phyto.43.011205.141140

Sett, S., Prasad, A., and Prasad, M. (2022). Resistance genes on the verge of plant-virus
interaction. Trends Plant Sci. 27 (12), 1242–1252. doi: 10.1016/j.tplants.2022.07.003

Truniger, V., and Aranda, M. A. (2009). Recessive resistance to plant viruses. Adv.
Virus Res. 75, 119–231. doi: 10.1016/S0065-3527(09)07504-6
frontiersin.org

https://doi.org/10.3389/fpls.2023.1041868
https://doi.org/10.3389/fpls.2023.1041868
https://doi.org/10.3389/fpls.2023.1098786
https://doi.org/10.3389/fpls.2022.1090794
https://doi.org/10.1038/nature02874
https://doi.org/10.1094/Phyto-73-127
https://doi.org/10.3390/plants10020233
https://doi.org/10.1146/annurev.phyto.43.011205.141140
https://doi.org/10.1016/j.tplants.2022.07.003
https://doi.org/10.1016/S0065-3527(09)07504-6
https://doi.org/10.3389/fpls.2023.1354316
https://www.frontiersin.org/journals/plant-science
https://www.frontiersin.org

	Editorial: Plant-virus interactions: crop resistance in focus
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher’s note
	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


