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Editorial on the Research Topic

A year in review: discussions in molecular and structural endocrinology
A year in review is a research theme on molecular and structural endocrinology from

2021 onwards. Molecular and structural endocrinology focuses on the molecular processes

regulating many functions related to endocrine signalling, hormone synthesis/secretion

and interactions between hormones, their receptors and interaction with other signaling

molecules. This broad spectrum of action involves molecular mechanisms, structural

biology, hormonal regulation, genetic, epigenetic and cell signalling, in both physiological

and/or pathological contexts such as metabolic diseases encompassing diabetes and obesity,

developmental diseases and cancer. Here, contributions by researchers/clinicians offer us a

very comprehensive overview of recent findings that extend the current knowledge on

several aspects of molecular and structural endocrinology, providing novel challenges and

future perspectives in this field.

In an attempt to better clarify how structural changes may affect receptor function and

facilitate the establishment of a pathological phenotype, Purba et al. analysed the structure

of Epidermal Growth Factor Receptor (EGFR) to determine its ability to auto-activate. In

various human cancers, mutations of EGFR promote its aberrant activation, leading to cell

proliferation in the absence of ligand. Here, the authors purify full-length EGFR which

adopts a homodimeric form in the presence or in the absence of ligand. The ligand was able

to stabilize the extracellular domain of the receptor which is very flexible in its absence.

This flexibility was associated to the dissociation of the intracellular kinase dimer.

Moreover, mutations of residues of the inactive kinase dimer induced auto-activation of

EGFR. This structural study of EGFR shows that mutations are able to spontaneously

activate the receptor.

Proto-oncogene amplification is a common pathogenetic trait in several cancers. In this

regard, Liverani et al. investigated the impact of HRAS proto-oncogene overexpression on

lenvatinib treatment in gastroenteropancreatic neuroendocrine tumors (GEP-NET).

Lenvatinib, a multi-tyrosine kinase inhibitor, has demonstrated efficacy in GEP-NET
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patients. In 55% of primary cultures from patients with GEP-NET,

lenvatinib showed antitumor activity. This antitumor effect was

associated with HRAS overexpression. The Authors show that

lenvatinib is highly effective in the treatment of NETs, and that

HRAS overexpression could be a reliable marker of its success.

Beyond amplification, genomic alterations such as mutations

may strongly contribute to tumorigenesis, therefore their

identification in normal vs cancer tissue may pave the way to the

identification of better diagnostic and therapeutic tools. In this

context, Chorti et al. performed an updated review of the molecular

genetics of sporadic parathyroid adenoma, a neoplastic condition

affecting 1% of the global population. By analyzing 78 articles, the

Authors retrieved several mutated genes and/or proteins

differentially expressed or localized in neoplastic vs normal tissue,

including CaSR, MEN1, CCND1/PRAD, 41 CDKI, VEGF, FGF,

TGFb and IGF1. Such an effort could have relevant implications in

the identification of novel biomarkers for endocrine tumors.

A similar approach has been used for endocrinological diseases

other than tumors. For instance, Ahmad et al. analyzed individuals

affected by Isolated Growth Hormone Deficiency (IGHD), a

disorder associated with reduced circulating levels of GH which

causes short stature and skeletal anomalies. In consanguineous

family members of patients affected by IGHD, a p.Glu72

mutation in the gene codifying for the growth-hormone-releasing

hormone receptor (GHRHR) was identified by whole-exome

sequencing (WES) and Sanger sequencing. The pathogenicity of

such mutation was further confirmed by performing computational

analyses such as structural modeling and docking studies, together

with molecular simulation analyses.

Gau et al. studied a novel variant of NR5A1 named R350W in its

ability to potentiate NR5A1 functions. NR5A1 is a gene family that

encodes transcription factors belonging to the nuclear receptor

superfamily. These transcription factors are involved in various

biological processes such as gonad development. The authors

demonstrated that R350 impaired the transcriptional activities of

various genes (hTES, CYP17) which have a strong impact on Sertoli

and Leydig cell differentiation. Moreover, R350W could interact with

a putative endogenous ligand or co-factor, potentiating NR5A1

activities but not NR5A2. This study demonstrated that orphan

factors may play a significant role in human pathophysiology.

Research efforts are directed toward the identification of novel

players in obesity and diabetes, due to the growing incidence of

these metabolic conditions. In this context, Brustolin et al. studied

the impact of TREM-1 (Triggering Receptor of Expressed Myeloid

Cells-1) on low-grade inflammation associated with obesity.

TREM-1 is involved in many acute inflammation (Septic shock

and IBD) and is overexpressed in adipose tissue and liver in obese

and diabetic patients. TREM-1 is functionally expressed in

subcutaneous and omental adipocytes. A trem1 KO mouse model

associated with a high-fat diet showed limited gain of weight,

insulin resistance, and liver inflammation. These results

demonstrated that TREM-1 could play a crucial role in obesity

development and complications.
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Hurley et al. examined the role of ORMDL3 (one of three

isoforms of orosomucoid-like proteins), which is identified as a key

factor in sphingolipid homeostasis, in pancreatic b-cell functions. A
b-cell failure was observed during chronic sphingolipid elevation.

The development of a mouse model invalidated for the ormdl3 gene

in pancreatic b-cells showed the absence of alteration in glucose

tolerance, insulin sensitivity and secretion, islet morphology, and

high fat diet ormdl3b-/- mice did not display metabolic alterations.

ORMDL3 is not essential for b-cells survival and function on

normal and fatty diets. Considering that diabetes may trigger

severe clinical issues as observed during pregnancy, Li et al.

investigated certain mechanisms through which hyperglycemia

leads to obstetrical complications. The authors found that high

glucose levels decrease myometrium contractility in patients

affected by gestational diabetes mellitus (GDM). Reduced cell

contractility was observed also in hypoxic conditions and was

paralleled by the up-regulation of HIF-1a (Hypoxia inducible

Factor-1a) and TREK1 (TWIK-1-related potassium channel).

These findings may provide a mechanistic explanation of the

higher rate of obstetrical complications related with GDM.

Other approaches are focused on major diabetes complications; in

this regard, Zhao et al. studied the role of growth differentiation factor

(GD-10) in wound healing of diabetic foot ulcer (DFU) (a major

complication of diabetes mellitus), involving TGF-b1 (Transforming

growth factor-beta 1/Smad3 signaling pathway). The use of weighted

gene co-expression network analysis (WGCNA) combined with an

animal model reproducing DFU, allowed to demonstrate that GD-10

promotes angiogenesis via TGF-b1/Smad3 signaling pathway, leading

to a beneficial effect on DFU.

Using high-throughput tools, You et al. mimicked glaucoma in

vitro by subjecting R28 retinal cells to a pressurized stress model.

RNA-seq analyses performed on this model revealed several long-

non-coding RNAs (lncRNAs) and microRNAs (mRNAs)

differentially regulated and possibly associated with glaucoma.

Validation of the cellular data was obtained using clinical samples

and confirmed the lncRNAs AC120246.2 and XLOC_006247 as the

most strongly increased in glaucoma patients vs patients affected by

cataracts. These findings set the stage for broadening the diagnostic

and therapeutic perspectives of glaucoma patients.

The cross-talk between hormone and growth-factor receptors is

known to play a key regulatory role in signaling transduction,

potentially affecting endocrine homeostasis in normal and

pathological conditions. Mistry et al. demonstrated that Fibroblast

Growth 21 (FGF21) is directly implicated in the resistance to

Growth Hormone (GH) and in the failure of linear growth in

very pre-term (VPT) infants. By using rare and unique human

growth plates obtained from children, the Authors found that

FGF21 decreases GHR half-life and inhibits downstream GHR

signaling events (i.e. IGF-1 release). In VPT infants, FGF21 levels

were higher in the stage of deflected linear growth, whereas in the

phase of catch-up growth a reduction of FGF21 levels was observed,

together with an increase of IGF1 levels. These findings suggest that

FGF21 may dampen GH/GHR signaling toward growth failure.
frontiersin.org

https://doi.org/10.3389/fendo.2023.1180211
https://doi.org/10.3389/fendo.2023.1066182
https://doi.org/10.3389/fendo.2022.1033074
https://doi.org/10.3389/fendo.2022.983827
https://doi.org/10.3389/fendo.2023.1170461
https://doi.org/10.3389/fendo.2023.1115619
https://doi.org/10.3389/fendo.2022.1013018
https://doi.org/10.3389/fendo.2023.1087442
https://doi.org/10.3389/fendo.2023.1105602
https://doi.org/10.3389/fendo.2023.1231470
https://www.frontiersin.org/journals/endocrinology
https://www.frontiersin.org


Couvineau and De Francesco 10.3389/fendo.2023.1231470
Author contributions

All authors listed have made a substantial, direct and intellectual

contribution to the work, and approved it for publication.
Funding

The research leading to these results has received funding from

AIRC under Start-Up 2018—ID. 21651—EMDF.
Acknowledgments

The topic editors want to kindly thank all authors for their

articles presented in this Research Topic.
Frontiers in Endocrinology 03
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/fendo.2023.1231470
https://www.frontiersin.org/journals/endocrinology
https://www.frontiersin.org

	Editorial: A year in review: discussions in molecular and structural endocrinology
	Author contributions
	Funding
	Acknowledgments



<<
  /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


