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Editorial on the Research Topic
Insights in plant biotechnology: 2021

The Plant Biotechnology section at Frontiers in Plant Science mainly publishes applied
studies examining how plants can be improved using modern genetic techniques (Lloyd and
Kossmann, 2021). This Research Topic was designed to allow editors from the section to
highlight some of their own plant biotechnological work. There are many aspects of crops
where this is needed - for example improving yields under changing climatic conditions will be
crucial to help feed the growing world population - meaning that plant biotechnology is
essential for food security. Plants are also good sources of pharmaceutically active compounds
and can also be genetically manipulated to make them useful platforms for producing
pharmaceutical proteins. Such plants where increased amounts of pharmaceuticals can be
isolated, will help many medical treatments by reducing costs. Genetic manipulation of plants
underlies much plant biotechnology and this can range from traditional plant breeding,
through to transgenic and genome editing technologies. Understanding and improving the uses
of these technologies will allow plant biotechnologists to improve plants in a more efficient
manner. This Research Topic was designed to examine a wide range of different plant
biotechnological issues, from understanding and overcoming abiotic stress tolerance, to
manipulating specialized metabolism and the development of genome editing techniques.

One major aspect of plant biotechnology that will need much effort is to overcome
different abiotic stresses as climate change is already affecting crop yields through increasing
these types of stresses (Ray et al., 2019) and will likely only be worsened by future climate
change. Khan et al. examined this by testing how wheat can grow better under salt stress
when exposed to an endophytic fungus. They showed that this interaction leads to alterations
in primary and secondary metabolites through hormonal regulation that help overcome
saline stress. The work highlights the potential of including plant-endophyte interactions
when considering biotechnological means to improve plant stress tolerance. Iron deficiency
or uptake efficiency can also be a considerable limit on plant growth and resilience. Liu et al.
identified a tobacco mutant that grows better with little iron. They characterized it further
phenotypically and employed transcriptome analyses showing differences in gene expression
related to molecular and physiological changes. RT-qPCR-based gene expression studies
heavily depend on the availability of appropriate reference genes. Li et al. identified a set of
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reference genes in ginger, suitable for studying abiotic stress responses
and postharvest biology studies. Finally, El-Sappah et al. reviewed
various aspects of heat stress that affect maize production and suggest
crop management and molecular breeding approaches to mitigate
the effects.

Crop losses due to biotic stresses can be devastating and two
papers were published examining these. In one study Bettoni et al. use
in vitro techniques and combined chemical and thermal treatments to
eliminate multiple viruses from potato plants to allow the production
of virus-free plants. This procedure can play an important role in
production of virus-free potato plants for farmers and can
significantly improve the production of good quality potatoes. He
et al. utilized genomics approaches to help in speed breeding an
already high-yielding rice variety to incorporate resistance to two
different bacterial diseases. This variety will be important for farmers
through producing higher yields with reduced need for application of
antibacterial chemicals. Although microbial infections are important,
many crop losses are caused by weeds (Oerke, 2006) and Wong et al.
provide a review on concepts how biotechnology (including gene
drives) might serve weed management in the future.

Many compounds with pharmaceutical properties are found in
plants. Further, understanding and manipulating specialized
metabolism is a good way to identify and produce new drugs. A
survey of orchid secondary metabolism was undertaken by Ghai et al.
(2022) and utilized high throughput transcriptomics data to elucidate
the role of potential candidates in secondary metabolite biosynthesis.
Their findings may help in identifying interesting new compounds
useful for drug development and the enzymes that synthesize them.
Thorat et al. examined growth conditions that influenced
accumulation of pharmaceutically important withanolides
compounds in Withania somnifera. Using a transcriptomic approach
they identified genes which are differentially expressed. Their findings
could potentially be used to establish tools for rapid in vitro
multiplication of Withania sp. and increase withanolides
accumulation in this plant. In vitro cultivation and regeneration of
plants is a key step for the biotechnological interventions in crops. Bull
and Michelmore summarizes the current knowledge on molecular
determinants of de novo organogenesis and somatic embryogenesis.

Plants can also be used to manufacture recombinant proteins
(molecular farming), some of which can be used as pharmaceuticals
or therapeutics. Such plant-based systems can have some advantages
over production of the same proteins in microbes or mammalian cell
cultures. One of these advantages is the easier production of
heterologous glycoproteins. van der Kaaij et al. examined how this
is advantageous to produce helminth glycoproteins with unusual
glycan structures in plants, which can be used to treat autoimmune
diseases. Two papers also reported on the production of active
recombinant proteins in the forms of human transcriptional growth
factor B1 (Soni et al.) or a bacterial laccase (van Eerde et al.). These
proteins have pharmaceutical or biotechnological applications
respectively and their production in plants should help reduce
their cost.

Although modern biotechnological techniques, such as genome
editing, offer novel and complementary options, traditional genetics
are still crucial in improving crops. Coupled with genomic techniques
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this becomes increasingly important in identifying the genetic basis of
traits and speed breeding these into elite varieties. FHu et al. describe
the sequencing of three Chinese chestnut varieties and generation of a
pangenome that will be incredibly useful for breeding efforts. Two
other studies used genomic techniques: Wang et al. identify loci
involved in wheat spike production through exome capture
sequencing and RNAseq analysis. Similarly, Wen et al. performed a
genome wide association study to improve biofortification by
identifying genetic markers associated with lower phytate content
in wheat grains. This will help increase availability of iron and zinc
and improve the nutritional value of the grain. Finally, haplotype
analysis of jujube chloroplasts was described, where they used
information for 65 chloroplast genomes and will be useful for
phylogenetic studies and breeding efforts in this plant (FHu et al.).

The importance of genome editing techniques in improving crop
plants is broadly emphasized and a number of reviews on this subject
were published. Dhugga highlighted that such techniques can speed
up production of improved elite varieties with only 2-3 generations
needed for variety development rather than the 5-6 that are currently
required. Naik et al. examined potential interrelations between
genome editing and nanotechnology for plant improvement, while
Silva and Fontes examined how genome editing, especially using the
CRISPR/Cas-system could help develop broad range viral resistance
in plants. Despite the growing importance of genome editing for
introducing mutations into plant genomes, post-transcriptional gene
silencing can still play an important role in both gene function
discovery and crop improvement. Imran et al. examined how
nested secondary structure of miR159 influences silencing in
Arabidopsis thaliana.

Perspective

This Research Topic scratches the surface of several aspects of
plant biotechnology ranging from applied demonstrations of
biotechnological solutions to problems, to descriptions of new
technologies that will become increasingly important. Plant
biotechnology is a broad topic which overlaps many different
scientific fields. We hope that this contributes to helping the plant
science community in understanding some aspects of applied plant
science, how they are currently used and how they will be utilized in
the future by plant biotechnologists.

Author contributions

JRL wrote the first draft of the manuscript and all authors
contributed to, and approved the final version.

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.

frontiersin.org


https://doi.org/10.3389/fpls.2022.879366
https://doi.org/10.3389/fpls.2022.878733
https://doi.org/10.3389/fpls.2022.881244
https://doi.org/10.3389/fpls.2022.881244
https://doi.org/10.3389/fpls.2022.887723
https://doi.org/10.3389/fpls.2022.837563
https://doi.org/10.3389/fpls.2022.917770
https://doi.org/10.3389/fpls.2022.888425
https://doi.org/10.3389/fpls.2022.888425
https://doi.org/10.3389/fpls.2022.882835
https://doi.org/10.3389/fpls.2022.922694
https://doi.org/10.3389/fpls.2022.912293
https://doi.org/10.3389/fpls.2022.916550
https://doi.org/10.3389/fpls.2022.850302
https://doi.org/10.3389/fpls.2022.830147
https://doi.org/10.3389/fpls.2022.841767
https://doi.org/10.3389/fpls.2022.889995
https://doi.org/10.3389/fpls.2022.843575
https://doi.org/10.3389/fpls.2022.904829
https://doi.org/10.3389/fpls.2022.905264
https://doi.org/10.3389/fpls.2023.1147930
https://www.frontiersin.org/journals/plant-science
https://www.frontiersin.org

Lloyd et al.

Publisher’'s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated

References

Lloyd, J., and Kossmann, J. (2021). Improving crops for a changing world. Front. Plant
Sci. 12, 728328. doi: 10.3389/fpls.2021.728328

Oerke, E. C. (2006). Crop losses to pests. J. Agric. Sci. 144, 31-43. doi: 10.1017/
$0021859605005708

Frontiers in Plant Science

03

10.3389/fpls.2023.1147930

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.

Ray, D. K, West, P. C,, Clark, M., Gerber, J. S., Prishchepov, A. V., and Chatterjee, S.
(2019). Climate change has likely already affected global food production. PLos One 14,
€0217148. doi: 10.1371/journal.pone.0217148

frontiersin.org


https://doi.org/10.3389/fpls.2021.728328
https://doi.org/10.1017/S0021859605005708
https://doi.org/10.1017/S0021859605005708
https://doi.org/10.1371/journal.pone.0217148
https://doi.org/10.3389/fpls.2023.1147930
https://www.frontiersin.org/journals/plant-science
https://www.frontiersin.org

	Editorial: Insights in plant biotechnology: 2021
	Perspective
	Author contributions
	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


