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Editorial on the Research Topic

Virulence of filamentous fungi and its interaction with plants
Filamentous fungi are a large group of various human and plant pathogenic fungi that

seriously threaten people or plant health and cause huge economic losses. To successfully

infect plants, some key regulators of fungi perform respective functions to ensure the

formation of infectious fungi structures such as appressorium to interfere with plant

immunity. Thus, exploring essential regulators for fungus virulence and the specific

interaction mechanisms between fungi and plants is extremely important. This Research

Topic aims to identify essential regulators that participate in the regulation of virulence of

filamentous fungi, revealing their pathogenic mechanism and how they interact with

plants. Meanwhile, we also present research on plant resistance to filamentous fungi and

other related mechanisms of plant resistance changes.

Rice blast, caused by the filamentous fungi Magnaporthe oryzae, is one of the most

serious threats to rice production worldwide (Pennisi, 2010; Du et al., 2022). Several

essential regulators that participate in fungal virulence have been identified in recent years.

These affect functional appressorium formation, reaction oxygen species, and so on (Yin

et al., 2019; Li et al., 2020; Liu et al., 2020; Yin et al., 2020; Shi et al., 2021; Guo et al., 2023).

Recently, the vitamin B6 synthase gene OsPDX1 has been found to play an essential role in

rice stomatal immunity against pathogens (Liu et al., 2022). However, how the gene affects

pathogens remains unknown. According to studies in our Research Topic, the pyridoxine

biosynthesis protein MoPdx1 affects the appressorium function and pathogenicity of M.

oryzae through vitamin biosynthesis. Deletion of MoPDX1 leads to defects in the

appressorium turgor pressure, which could be restored by exogenous vitamin B6,

indicating that vitamins are involved in the development and pathogenicity of the

fungus (Yang et al.), providing new insights into the roles of vitamins in fungal virulence.

Recently, beneficial microorganisms (including endophytic fungi) and their metabolism

products have attracted significant attention as promising tools to control disease and improve

crop yield, contributing to global food security (Cao et al., 2021; Lu et al., 2022; Wang et al.,
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2022). These also work in the prevention of rice blast. A study revealed

that Bacillus subtilis KLBMPGC81 suppresses appressorium-mediated

plant infection by altering the cell wall integrity signaling pathway and

multiple cell biological processes inM. oryzae, providing new evidence

of biocontrol of rice blast (Li et al.). In addition, another study reported

diverse endophytic fungal species between grassy weeds with different

herbicide resistances, suggesting that differences in endophytic fungi

may contribute to the herbicide resistance of wheat fields in China

(Zhan et al.).

Besides M. oryzae, researchers also systematically identified the

Common in Fungal Extracellular Membrane (CFEM) domain

containing proteins in another hemibiotrophic pathogenic fungus

(Marssonina brunnea) in poplars (Qian et al.). This finding

determined that four CFEM members are effectors of M. brunnea

and provide valuable targets for further dissection of the molecular

mechanisms underlying the poplar–M. brunnea interaction.

In summary, the studies in this Research Topic promote the

understanding of fungi–plant interactions and indicate the immense

potential of endophytic fungi on biological disease control.
Author contributions

ZY and XD conceived and designed the topic, and also spread

our topic. XL invited reviewers and controlled the quality of articles.

YK and JH assisted in reviewing the manuscripts. All authors

contributed to the article and approved the submitted version.
Frontiers in Cellular and Infection Microbiology 02
Acknowledgments

We would like to thank the editorial office of Frontiers in

Cellular and Infection Microbiology for giving us the opportunity to

organize this Research Topic. Also, many thanks to the support and

great efforts of every member of our Research Topic and the

contributing authors who were interested in it.
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
Cao, J., Liu, B., Xu, X., Zhang, X., Zhu, C., Li, Y., et al. (2021). Plant endophytic
fungus extract ZNC improved potato immunity, yield, and quality. Front. Plant Sci. 12,
707256. doi: 10.3389/fpls.2021.707256

Du, J., Liu, B., Zhao, T., Xu, X., Lin, H., Ji, Y., et al. (2022). Silica nanoparticles protect rice
against biotic and abiotic stresses. J. Nanobiotechnol. 20, 197. doi: 10.1186/s12951-022-01420-x

Guo, Z., Liu, X., Wang, N., Mo, P., Shen, J., Liu, M., et al. (2023). Membrane
component ergosterol builds a platform for promoting effector secretion and virulence
in Magnaporthe oryzae. New Phytol. 237, 930–943. doi: 10.1111/nph.18575

Li, Y., Liu, X., Liu, M., Wang, Y., Zou, Y., You, Y., et al. (2020).Magnaporthe oryzae
auxiliary activity protein MoAa91 functions as chitin-binding protein to induce
appressorium formation on artificial inductive surfaces and suppress plant
immunity. mBio 11, e03304–19. doi: 10.1128/mBio.03304-19

Liu, H., Lu, C., Li, Y., Wu, T., Zhang, B., Liu, B., et al. (2022). The bacterial effector
AvrRxo1 inhibits vitamin B6 biosynthesis to promote infection in rice. Plant Commun.
3, 100324. doi: 10.1016/j.xplc.2022.100324

Liu, X., Zhou, Q., Guo, Z., Liu, P., Shen, L., Chai, N., et al. (2020). A self-balancing
circuit centered on MoOsm1 kinase governs adaptive responses to host-derived ROS in
Magnaporthe oryzae. eLife 9, e61605. doi: 10.7554/eLife.61605.sa2
Lu, C., Wang, Q., Jiang, Y., Zhang, M., Meng, X., Li, Y., et al. (2022). Discovery of a
novel nucleoside immune signaling molecule 2’-deoxyguanosine in microbes and
plants. J. Adv. Res. S2090–1232, 00153–9. doi: 10.1016/j.jare.2022.06.014

Pennisi, E. (2010). Armed and dangerous. Science 327, 804–805. doi: 10.1126/
science.327.5967.804

Shi, H., Meng, S., Qiu, J., Wang, C., Shu, Y., Luo, C., et al. (2021). MoWhi2 regulates
appressorium formation and pathogenicity via the MoTor signalling pathway in
Magnaporthe oryzae. Mol. Plant Pathol. 22, 969–983. doi: 10.1111/mpp.13074

Wang, L., Liu, H., Yin, Z., Li, Y., Lu, C., Wang, Q., et al. (2022). A novel guanine
elicitor stimulates immunity in Arabidopsis and rice by ethylene and jasmonic acid
signaling pathways. Front. Plant Sci. 13: 841228. doi: 10.3389/fpls.2022.841228

Yin, Z., Chen, C., Yang, J., Feng, W., Liu, X., Zuo, R., et al. (2019). Histone
acetyltransferase MoHat1 acetylates autophagy-related proteins MoAtg3 and
MoAtg9 to orchestrate functional appressorium formation and pathogenicity in
Magnaporthe oryzae. Autophagy 15, 1234–1257. doi: 10.1080/15548627.2019.1580104

Yin, Z., Feng, W., Chen, C., Xu, J., Li, Y., Yang, L., et al. (2020). Shedding light on
autophagy coordinating with cell wall integrity signaling to govern pathogenicity of
Magnaporthe oryzae. Autophagy 16, 900–916. doi: 10.1080/15548627.2019.1644075
frontiersin.org

https://doi.org/10.3389/fcimb.2022.983757
https://doi.org/10.3389/fcimb.2022.1094853
https://doi.org/10.3389/fcimb.2022.1045615
https://doi.org/10.3389/fpls.2021.707256
https://doi.org/10.1186/s12951-022-01420-x
https://doi.org/10.1111/nph.18575
https://doi.org/10.1128/mBio.03304-19
https://doi.org/10.1016/j.xplc.2022.100324
https://doi.org/10.7554/eLife.61605.sa2
https://doi.org/10.1016/j.jare.2022.06.014
https://doi.org/10.1126/science.327.5967.804
https://doi.org/10.1126/science.327.5967.804
https://doi.org/10.1111/mpp.13074
https://doi.org/10.3389/fpls.2022.841228
https://doi.org/10.1080/15548627.2019.1580104
https://doi.org/10.1080/15548627.2019.1644075
https://doi.org/10.3389/fcimb.2023.1168148
https://www.frontiersin.org/journals/cellular-and-infection-microbiology
https://www.frontiersin.org

	Editorial: Virulence of filamentous fungi and its interaction with plants
	Author contributions
	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 /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


