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Editorial on the Research Topic

Plant-derived natural compounds in drug discovery: the prism per-
spective between plant phylogeny, chemical composition, and medic-
inal efficacy, volume I

“Pharmacophylogeny” and consequent “Pharmacophylogenomics” aim to disentangle
the intricate relationships and connectivity between medicinal plant phylogeny,
phytochemical constituents and bioactivities/therapeutic utilities (Figure 1) (Hao and
Xiao, 2020), so as to promote bioprospecting and benefit plant-based drug R&D. Due to
the fact that most medicinal plant researchers are not yet familiar with the theory and
methods of pharmacophylogeny, there is still little research on the simultaneous
examination of phylogeny/phylogenomics, phytochemistry, and bioactivity. Based on the
13 papers published in the first volume of this Research Topic (Hao et al., 2022a), the
volume II has contributed eight brilliant research papers on the metabolomics, network
pharmacology and bioactivity of various medicinal plants, covering gymnosperm (Xu
et al.), basal angiosperms (Hu et al.), monocot (Hu et al.), basal eudicot (Kakkar et al.), core
eudicot (Zheng et al.), Lamiids (Chen et al,, Shang et al.) and Campanulids (Zeng et al.), etc.
These research findings provide rich compound and pharmacological activity data for
further exploration on pharmacophylogeny, facilitating the analysis of distribution patterns
of various medicinal compounds and pharmacological activities on the phylogenetic tree
(Hao et al., 2022b; Hao et al., 2023), the inference of biosynthetic pathways and therapeutic
mechanisms of compounds, and the search for novel drug sources.

Pharmacophylogeny suggests that curative plants of the related taxonomic groups are
more likely to possess the analogous chemical profiles/efficacies, which is supported by the
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Phylogenetic distribution of taxonomic groups reported in this Research Topic, as well as examples of medicinal compounds therein.

cross-cultural patterns (Lei et al., 2020) and ethnobotany studies
(Gaoue et al., 2021). For example, Aconitum diterpenoid alkaloids fall
into four skeletal types C;s, Cy9, Cyp, and bisditerpenoid alkaloids
(Xiao etal,, 2006), and are further divided into 14 sub-groups (Kallkar
et al.); many alkaloids of these sub-groups are solely found in different
species complex of Aconitum. Morphologically, Paeoniaceae was
thought to be close to Ranunculaceae (Lu and Tang, 2020), but
molecular phylogeny suggested that it is within the order Saxifragales
(Chen et al, 2020). Phytochemically, monoterpene glycoside,
stilbenes, such as trans-gnetin H and suffruticosol B, and tannins
such as 1, 2, 3, 4, 6-penta-O-galloyl-B-D-glucose are predominant in
different parts of Paeonia ostii (Zheng et al.), while some phenolics
and flavonoids such as antioxidants kaempferol and quercitrin are
ubiquitously found in numerous taxonomic groups (Zeng et al,, Hu
et al.). Both Verbenaceae and Lamiaceae belong to the order
Lamiales, but the former is closer to Martyniaceae (Chen et al,
2020), while the latter to Mazaceae and Pedaliaceae. Correspondingly,
Verbena officinalis is salient in its anti-atherosclerotic effect (Chen
et al.), possibly due to the actions of flavonoids, steroids, prenol lipids
and macrolides, etc., whereas many Ajuga species (Lamiaceae) are
employed in Traditional Chinese Medicine (TCM) for relieving
cough, reducing sputum, and arresting bleeding (Shang et al.).
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Currently, pharmacophylogeny is very useful in expanding
medicinal plant resources (Hao and Xiao, 2020), authentication/
quality control of herbal medicines, predicting the chemicals or
bioactive constituents of herbals and identification/quantification of
chemicals. Reports on phytometabolites and pharmacological
properties of gymnosperms are relatively rare, despite the presence
of most types of angiosperm phytometabolites therein. The
gymnosperm family Cupressaceae is phylogenetically close to the
famous medicinal families Taxaceae and Cephalotaxaceae (Chen
et al,, 2020; Hao et al, 2021), but its phytochemical profiles and
potential therapeutic uses have not been thoroughly characterized.
The Cupressaceae genus Juniperus is rich in diterpenes, triterpenes,
phenolic acids, flavonoids and lignans (Xu et al.), which could be
responsible for its anti-inflammatory, antioxidant, antiviral,
antibacterial, hypotensive, anticancer, antidiabetic, and
neuroprotective properties. Juniperus is closer to Cupressus, and it
is expected that they share some bioactive phytometabolites, which
warrants further studies. In the coming years, pharmacophylogeny
and pharmacophylogenomics could be more powerful in mining
natural products, refining ethnopharmacology understandings,
therefore promoting the sustainable conservation and utilization of
longstanding/natural pharmaceutical resources.
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Against the backdrop of the continuous expansion of
anthropogenic activities, the global medicinal plant diversity is
facing enormous threats. The goal of volume II is to continue to
gain a profound understanding of phylogeny/evolution,
phytometabolites and pharmacological effects of selected
medicinal genera/families. Although we propose to conduct such
explorations in the context of pharmacophylogeny and/or
pharmacophylogenomics, it is challenging to recruit such
comprehensive manuscripts. This Research Topic presents one
endeavor that reconstructed the phylogenetic tree of Ajuga based
on the whole chloroplast (cp) genome sequences (Shang et al.). The
Lamiaceae genus Ajuga has around 40-50 species, and 18 are
distributed in China (Chen et al, 2020). The cp genome- based
phylogeny suggested the closeness of Ajuga and the clade consisting
of Amethystea and Caryopteris, and strongly supported a sister
relationship between Subsect. Genevense and Subsect. Biflorae,
which could be merged into one group. A. bracteosa is particularly
prevalent and extensively used in folk medicine. Convincingly, it is
most closely related to A. macrosperma, followed by other taxa of
Subsect. Genevense. It is expected that the metabolomic analyses and
phytometabolite content determination could reveal the overall
similarity of phytometabolite profiles between A. bracteosa and
phylogenetically related species, and both molecular authentication
and chemotaxonomy could be used to differentiate Ajuga from
common adulterants. The cp genome is an useful genetic resource
for phylogeny and evolution studies at both species and subspecies/
population levels, while the interspecific chemodiversity could lead
to development of novel clinical utility.

The molecular phylogeny and metabolomic information are
essential to understand the medicinal value of each genus and to
develop alternative medicinal resources. They are also applicable in
food medicine continuum (FMC) plants (Hao and Liu, 2023), e.g.,
Codonopsis pilosula (Zeng et al.), Polygonatum cyrtonema and P.
sibiricum (Hu et al.), Paeonia ostii (Zheng et al.) and many
Lamiaceae species. The active components of TCM and natural
medicine are not limited to specialized metabolites (Yang et al,
2022). Many current studies focus on the extraction, separation,
activity and quality standards of medicinal components of
phytomedicine, while in most cases proteins, carbohydrates and
esters were regarded as impurities in pharmaceutical processing,
which is influenced by the stereotype of natural medicinal chemistry.
With the progress of pharmacophylogeny, phytochemistry and
pharmacology, it is clear that some nutrient substances in
phytomedicine have certain buff activities, with potential health
promoting and disease preventing values. The primary metabolites
such as proteins, carbohydrates and nucleotides should be taken into
account while studying the chemistry, activity and quality control of
phytomedicine. Pharmacophylogeny could help reconsider the
contemporary research pathways of TCM and ethnomedicine, and
suggest for the development of nutrient substances in FMC plants.
Pharmacophylogeny will definitely demonstrate its usefulness in
unearthing the cryptic links between phylogenomics and
chemotaxonomy of FMC taxa, e.g, those of Liliaceae, Paconiaceae,
Lamiaceae and Campanulaceae, etc.
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In summary, according to pharmacophylogeny, taxa in sister
phylogeny groups have closely related genetic features (Hao and
Xiao, 2020); they are more likely to possess analogous biosynthesis
pathways and their chemical repository could be more similar, which
is followed by the global resemblance of bioactivity or therapeutic
efficacy (Hao et al., 2022b; Hao et al., 2023; Hu et al.). Given that
some closely related species may exhibit similar behavioral/defense
traits (i.e. strong lineage signals), integrating ecological and
evolutionary factors helps to gain a more comprehensive
understanding of phytochemical changes in changing
environments. Pharmacophylogeny successfully guides the
development of novel curative taxa (Hao and Xiao, 2020), while
circumventing the limitations of non-holistic approaches and
enabling the targeted studies. Hopefully the articles in Volumes I
and II of Research Topic can serve as valuable references and
enhance researchers’ awareness of pharmacophylogeny, so as to
consciously apply relevant methods to the protection, research,
and development of medicinal plants.

Author contributions

D-CH: Conceptualization, Writing - original draft. Y-XW:
Formal Analysis, Writing - original draft. C-NH: Writing -
review & editing. RS: Writing - review & editing.

Funding

The author(s) declare that no financial support was received for
the research, authorship, and/or publication of this article.

Acknowledgments

The authors are grateful to the Journal for presenting this
Editorial article.

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.

frontiersin.org


https://doi.org/10.3389/fpls.2023.1251829
https://doi.org/10.3389/fpls.2022.891775
https://doi.org/10.3389/fpls.2022.1243724
https://doi.org/10.3389/fpls.2022.891775
https://doi.org/10.3389/fpls.2023.1324514
https://www.frontiersin.org/journals/plant-science
https://www.frontiersin.org

Hao et al.

References

Chen, Z. D, Lu, A. M, Liu, B,, and Ye, J. F. (2020). Tree of life for chinese vascular
plants (Beijing: Science Press), 1-1027.

Gaoue, O. G., Moutouama, J. K., Coe, M. A, Bond, M. O., Green, E., Sero, N. B,, et al.
(2021). Methodological advances for hypothesis-driven ethnobiology. Biol. Rev. 96 (5),
2281-2303. doi: 10.1111/brv.12752

Hao, D. C,, He, C. N,, Spjut, R. W., and Xiao, P. G. (2022a). Editorial: Plant-derived
natural compounds in drug discovery: The prism perspective between plant phylogeny,
chemical composition, and medicinal efficacy. Front. Plant Sci. 13, 1042695. doi:
10.3389/fpls.2022.1042695

Hao, D. C., Hou, X. D., Gu, X. J., Xiao, P. G., and Ge, G. B. (2021).
Ethnopharmacology, chemodiversity, and bioactivity of Cephalotaxus medicinal
plants. Chin. J. Nat. Med. 19 (5), 321-338. doi: 10.1016/51875-5364(21)60032-8

Hao, D. C, and Liu, C. X. (2023). Deepening insights into food and medicine
continuum within the context of pharmacophylogeny. Chin. Herb. Med. 15 (1), 1-2.
doi: 10.1016/j.chmed.2022.12.001

Hao, D. C,, Lyu, H. Y., Wang, F., and Xiao, P. G. (2023). Evaluating potentials of species
rich taxonomic groups in cosmetics and dermatology: Clustering and dispersion of skin
efficacy of Asteraceae and Ranunculales plants on the species phylogenetic tree. Curr.
Pharm. Biotech. 24 (2), 279-298. doi: 10.2174/1389201023666220324123926

Frontiers in Plant Science

04

10.3389/fpls.2023.1324514

Hao, D. C,, and Xiao, P. G. (2020). Plant pharmacophylogeny: past, present and
future. J. Chin. Pharm. Sci. 29 (12), 831-854. doi: 10.5246/jcps.2020.12.075

Hao, D. C,, Zhang, Y. L, He, C. N,, and Xiao, P. G. (2022b). Distribution of
therapeutic efficacy of Ranunculales plants used by ethnic minorities on the
phylogenetic tree of Chinese species. Evid. Based Comple. Alter. Med. 2022, 9027727.
doi: 10.1155/2022/9027727

Lei, D., Al Jabri, T., Teixidor-Toneu, I, Saslis-Lagoudakis, C. H., Ghazanfar, S. A.,
and Hawkins, J. A. (2020). Comparative analysis of four medicinal floras: Phylogenetic
methods to identify cross-cultural patterns. Plants People Planet 2 (6), 614-626. doi:
10.1002/ppp3.10131

Lu, A. M., and Tang, Y. C. (2020). The origin and evolution of primitive angiosperms
(Beijing: Science Press), 1-407.

Xiao, P. G., Wang, F. P, Gao, F,, Yan, L. P,, Chen, D. L,, and Liu, Y. (2006). A

pharmacophylogenetic study of Aconitum L. (Ranunculaceae) from China. Acta
Phytotaxon. Sin. 44, 1-46. doi: 10.1360/aps050046

Yang, G, Su, F. F, Li, X. Y,, Chen, M,, and Wang, Y. Y. (2022). Discussion on
development of Chinese medicine based on activity of its nutrient substances. Mod.
Chin. Med. 24 (12), 2295-2301. doi: 10.13313/j.issn.1673-4890.20220831003

frontiersin.org


https://doi.org/10.1111/brv.12752
https://doi.org/10.3389/fpls.2022.1042695
https://doi.org/10.1016/S1875-5364(21)60032-8
https://doi.org/10.1016/j.chmed.2022.12.001
https://doi.org/10.2174/1389201023666220324123926
https://doi.org/10.5246/jcps.2020.12.075
https://doi.org/10.1155/2022/9027727
https://doi.org/10.1002/ppp3.10131
https://doi.org/10.1360/aps050046
https://doi.org/10.13313/j.issn.1673-4890.20220831003
https://doi.org/10.3389/fpls.2023.1324514
https://www.frontiersin.org/journals/plant-science
https://www.frontiersin.org

	Editorial: Plant-derived natural compounds in drug discovery: The prism perspective between plant phylogeny, chemical composition, and medicinal efficacy, volume II
	Author contributions
	Funding
	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 /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


