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Editorial on the Research Topic
Systems biology of maturation and senescence in horticultural plants

Plant organ maturation and senescence is a terminal and irreversible developmental
process that transforms organs from nutrient assimilation to quality formation or
nutrient reallocation, which is essential for the value of horticultural plants (Guo et al.,
2021). The onset and progression of organ maturation and senescence in horticultural
plants is regulated by endogenous and environmental cues. This process involves highly
complex and ordered genetic programs closely coordinated by multidimensional
regulation, including chromatin status, (post)transcriptional regulation, and (post)
translational regulation (Woo et al, 2019). Over the last two decades, significant
breakthroughs in revealing the molecular mechanisms underlying organ maturation
and senescence have benefited from the identification and functional determination of
key genes in some model plants, such as fruit ripening genes in tomato, flower
senescence-associated genes (SAGs) in petunia and leaf SAGs in Arabidopsis (Guo
et al,, 2021). However, although some of the mechanisms of maturation and senescence
have been dissected in model plants, these mechanisms are not always universal and are
limited to the regulation of several key genes. Therefore, studies in this field are still
challenging in other horticultural plants.

To address these questions, we established this Research Topic, aiming to gather a
broad range of genetic, epigenetic, transcriptomic, and metabolomic studies related to
organ maturation and senescence in horticultural plants. This collection includes 8
original research articles covering multi-omics in the regulation of organ abscission in
ornamental plants (Jiang et al; Wang et al; Zhang et al.), functional regulation of key
genes for ripening and bolting in fruit and vegetable (Chen et al; Cheng et al; Huang
et al.), and functional compounds characterization in beverage and medicinal plants
(Wang et al; Zhou et al.). These studies featured diverse horticultural plants, including
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rose, tea, marijuana, lettuce, strawberry, crabapple and red apple.
In addition, we received one review on the internal and external
factors regulating leaf senescence thereby influencing the quality
and yield of horticultural plants (Zhao et al.). Here, we
highlighted the main points of these contributed articles
as follows:

Organ abscission in horticultural plants is one of the signs of
maturation and senescence. However, premature abscission
affects the quality of ornamental plants (Ito and Nakano,
2015). Wang et al. found that the abscission zone had been
established at the base of the fruit pedicels of the fruit-abscission
cultivars through the anatomical observation of different
ornamental crabapple cultivars. Using biochemical assays and
comparative transcriptomics, they further reported that fruit-
abscission susceptible cultivars had significantly higher
accumulation of hydrolases activity, which may be due to
cross-talks among phytohormones and a few key transcription
factors (TFs) that play important regulatory roles in this process.
In rose petal abscission studies, Jiang et al. performed a
comprehensive analysis of shedding at the translational and
post-translational levels using transcriptome, proteome, and
ubiquitome data. Based on a series analyses, they conclude
that the accumulation of peroxidase (POD) may be related to
the deposition of lignin, forming a protective layer during petal
shedding. Zhang et al. analyzed the effect of silver thiosulfate
(STS), a commonly used chemical to block the action of
ethylene, on petal abscission in cut rose at transcriptomic and
metabolomic levels. They demonstrated that STS significantly
delayed rose petal abscission by reducing pectinase and cellulase
activities thereby preventing cell wall degradation. They also
identified a few important metabolites and revealed insights into
STS-delayed rose petal abscission. Their findings provide
valuable clues for subsequent studies of petal abscission in
ethylene-sensitive flowers.

Plant development or stress-induced maturation and
senescencein horticultural plants are accompanied by global
changes in metabolites and gene expression. Cheng et al.
investigated the molecular divergences at three fruit ripening
stages in red apple. By comparing metabolites of these
developmental stages, they hypothesized that there may be a
competitive relationship between anthocyanins and flavonols in
the biosynthesis during fruit ripening. They further identified
members of the bZIP and MYB families as hub transcription
factors that regulate anthocyanins and flavonols biosynthesis
based on transcriptome and chromatin accessibility data. In
diploid strawberry genome, Huang et al. identified 8 Cellulose
synthase (CesA) genes and 25 Cellulose synthase-like (Csl) genes
and characterized the function of FveCesA4 involved in the
regulation of fruit ripening by transient overexpression and
knock-down experiments. Meanwhile, based on weighted gene
co-expression network analysis (WGCNA) and gene silencing,
Chen et al. demonstrated that a transcription factor LsMYB15
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may play an important role in the melatonin-induced bolting
delay in response to high temperature stress in lettuce. These
studies show that multifaceted research approaches have been
well applied to the study of maturation and senescence and can
functionally elucidate regulatory mechanisms governing this
process in horticultural plants.

The maturation process of horticultural plants is
accompanied by the formation of functional compounds. In
recent years, the identification of functional substances has
received more and more attention in beverage and medicinal
plants (Ghoshal and Kansal, 2019). Zhou et al. analyzed the
composition of lipids in the albino tea and their changes in
response to light by lipidomics combined with transcriptomics.
They found that three key lipid components were significantly
associated with the chlorophyll SPAD and suggested that HY5
and GLIP may be hub genes involved lipid regulation via
WGCNA. Furthermore, Wang et al. identified 42 MATEs in
Cannabis sativa genome and revealed that several candidate
CsMATEs may be involved in the biosynthesis of cannabinoids
in different tissues and under UV-B treatment. These studies
have laid a potential foundation for the exploration of functional
compounds in horticultural plants.

The study of leaf senescence has long been a hot field. Zhao
et al. discussed the crosstalk between leaf senescence and the
quality, productivity and stress tolerance in horticultural plants.
The authors highlighted the importance of hormones (ethylene,
ABA and cytokinins), genes (TFs and SAGs) and abiotic stresses
(temperature, light and moisture) to provide insights into the
regulation of leaf senescence, thereby maximizing quality and
yield and enhancing stress tolerance.

The maturation and senescence of horticultural plants is
highly ordered and complex. Most contributors to this Research
Topic analyzed the plasticity and complexity mechanisms of
maturation and senescence of horticultural plants from a
systems perspective and a multi-omics approach. We hope
that these studies will contribute to improve the quality and
yield of horticultural crops and provide useful information for
genome-wide biodesign-based molecular breeding.

Author contributions

PL wrote the manuscript. All authors contributed to the article
and approved the submitted version.

Funding

This work was supported by the Construction of Plateau
Discipline of Fujian Province, China (102/71201801101) and the
Leading Innovative Talents Introduction and Cultivation
Project, Changzhou, China (CQ20220018) to PL; by Beijing

frontiersin.org


https://doi.org/10.3389/fpls.2022.1044500
https://doi.org/10.3389/fpls.2022.1013263
https://doi.org/10.3389/fpls.2022.1041141
https://doi.org/10.3389/fpls.2022.1045270
https://doi.org/10.3389/fpls.2022.975356
https://doi.org/10.3389/fpls.2022.1044029
https://doi.org/10.3389/fpls.2022.921021
https://doi.org/10.3389/fpls.2022.1035119
https://doi.org/10.3389/fpls.2022.1021088
https://doi.org/10.3389/fpls.2022.1044500
https://doi.org/10.3389/fpls.2022.1044500
https://doi.org/10.3389/fpls.2022.1123695
https://www.frontiersin.org/journals/plant-science
https://www.frontiersin.org

LU et al.

nova program (Z201100006820142) and the Supporting Plan for
Cultivating High-level Teachers in Colleges and Universities in
Beijing (CIT&TCD201904054) to JT; by start-up funds from the
College of Agriculture and Natural Resources and the
Department of Plant Science and Landscape Architecture
(UMD) to MF.

Conflict of interest

The authors declare that the research was conducted
in the absence of any commercial or financial

References

Ghoshal, G. G., and Kansal, S. K. (2019). “The emerging trends in functional and
medicinal beverage research and its health implication,” in Functional and medicinal
beverages: Volume 11: The science of beverages. Eds. A. M. Grumezescu and A. M.
Holban (Academic Press), 41-71. doi: 10.1016/B978-0-12-816397-9.00002-9

Guo, Y, Ren, G, Zhang, K, Li, Z, Miao, Y., and Guo, H. (2021). Leaf senescence:
progression, regulation, and application. Mol. Horticult. 1, 5. doi: 10.1186/543897-021-00006-9

Frontiers in Plant Science

03

10.3389/fpls.2022.1123695

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.

Ito, Y., and Nakano, T. (2015). Development and regulation of
pedicel abscission in tomato. Front. Plant Sci. 6. doi: 10.3389/
fpls.2015.00442

Woo, H. R, Kim, H. J., Lim, P. O., and Nam, H. G. (2019). Leaf senescence:
systems and dynamics aspects. Annu. Rev. Plant Biol. 70, 347-376. doi: 10.1146/
annurev-arplant-050718-095859

frontiersin.org


https://doi.org/10.1016/B978-0-12-816397-9.00002-9
https://doi.org/10.1186/s43897-021-00006-9
https://doi.org/10.3389/fpls.2015.00442
https://doi.org/10.3389/fpls.2015.00442
https://doi.org/10.1146/annurev-arplant-050718-095859
https://doi.org/10.1146/annurev-arplant-050718-095859
https://doi.org/10.3389/fpls.2022.1123695
https://www.frontiersin.org/journals/plant-science
https://www.frontiersin.org

	Editorial: Systems biology of maturation and senescence in horticultural plants
	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 /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


