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Editorial on the Research Topic
Genetic and molecular determinants in bone health and diseases

Alterations of bone remodeling impact skeletal integrity lead to excessive or impaired
bone resorption as well as reduced or disorganized bone formation (1, 2). This Research
Topic focuses on the identification of genetic and molecular determinants involved in both
bone health and diseases. In this editorial, we highlight studies on rare diseases presented in
the Research Topic with the aim of better understanding their etiopathogenesis and
opening the way for the identification of new therapeutic approaches.

Xiang and Zhong summarized the recent studies regarding the molecular and cellular
mechanisms leading to the progressive osteolysis and angiomatous proliferation in
Gorham-Stout disease (GSD), which is a very rare disease that is also known as
Vanishing Bone Disease. GSD is characterized by severe osteolytic bone destruction but
lacks specific diagnostic markers and therapy (3). The information presented by Xiang and
Zhong provides an important update on the condition and presents ideas for new
therapeutic approaches for this rare disease.

Cinque et al. published an elegant study on hypophosphatasia (HPP), a rare genetic
disease affecting bone and teeth mineralization with multisystemic manifestations
involving the nervous system, musculoskeletal apparatus, and kidneys, due to ALPL
mutations. The authors reported the genetic analysis performed on 33 patients,
identifying eight novel variants of ALPL gene. These results associated with the detailed
clinical description increase the knowledge of this rare condition.

Osteogenesis imperfecta (OI), also known as brittle bone disease, is a clinically and
genetically heterogeneous disorder of connective tissue and is identified by bone dysplasia
and fragility (4). In this Research Topic, Paduano et al. reported the results obtained by
next-generation sequencing (NGS) analysis of 10 patients, comprising 7 male and 3 female
patients from 7 families, all from the Puglia Region in South Italy. The authors identified
novel rare pathogenic variants in type I collagen-encoding genes (COLIAI and COL1A2).
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In another study regarding OI, Lim et al. described the effects of
a missense variant of MBTPS2 - which encodes the site-2 protease,
a Golgi transmembrane protein that activates membrane-tethered
transcription factors — in aborted male fetus with micromelia
particularly of the lower limbs, a narrow thorax, and defective
ossification of calvarium. The authors performed in vitro studies on
mutated MBTPS2 primary fibroblasts and found perturbations in
fatty acid metabolism and collagen production.

Sundqvist et al. report a case study on rare, chronic non-
bacterial osteomyelitis (CNO). They described a female patient
with CNO with systemic inflammation, advanced malnutrition
and complete deficiency of myeloperoxidase (MPO). The authors
reported that, although the patient did not find beneficial effects
after treatment with nonsteroidal anti-inflammatory drugs,
corticosteroids, bisphosphonates or ILI-receptor antagonists
(anakinra), the administration of TNFo blockade (adalimumab)
resulted in instant resolution of the inflammatory symptoms
suggesting that the disease was TNFo-driven.

Bone tissue is tightly connected with other organs to regulate
whole physiology (5). In this Research Topic the interplay bone-liver
has been reported. Huang et al. investigated whether serum liver
enzymes are causally associated with bone and joint-related diseases
using Mendelian randomization (MR) designs. Indeed, the positive
causality between ALP and the risk of osteoporosis and rheumatoid
arthritis was indicated. Moreover, the authors reported that higher
levels of alanine transaminase (ALT) were associated with the risk of
hip and knee osteoarthritis while no causal relationship between GGT
and bone and joint-related diseases was revealed.

Moreover, two further papers reported new advances in bone
remodelling, using animal models. Verlinden et al. investigated how
neuropilin 2 (NRP2) in osteoblasts regulates trabecular bone mass in
male mice. NRP2 is a non-tyrosine kinase transmembrane glycoprotein
receptor. The authors generated two different genetic models lacking
Nrp2 expression in osteoblasts or osteoclasts to identify its role in the
bone remodelling activity. Although loss of Nrp2 in the osteoclast
lineage did not result in a bone phenotype, loss of Nrp2 in osteoblast
precursors and mature osteoblasts leads to reduced cortical cross-
sectional tissue area and lower trabecular bone content in male mice.

Li et al. performed the evaluation of bone turnover markers and
DEXA (Dual-Energy X-Ray Absorptiometry) analysis in
cynomolgus monkeys at different ages to establish an animal
model for age-related osteoporosis in non-human primates. The
authors find that, in cynomolgus monkeys, peak BMD occurs at age

References

1. Unnanuntana A, Rebolledo BJ, Khair MM, DiCarlo EF, Lane JM. Diseases
affecting bone quality: beyond osteoporosis. Clin Orthop Relat Res (2011) 469
(8):2194-206. doi: 10.1007/s11999-010-1694-9

2. Feng X, McDonald JM. Disorders of bone remodeling. Annu Rev Pathol (2011)
6:121-45. doi: 10.1146/annurev-pathol-011110-130203

Frontiers in Endocrinology

02

10.3389/fendo.2024.1347765

10 years of age then plateaus until old age, with a trend of bone
turnover markers similar to that of humans.

In conclusion, the papers published in this Research Topic
underline how investigating bone diseases and animal models
represent a way to find new determinants of bone physiology and
also allow the identification of new therapeutic approaches.

Author contributions

MR: Writing - original draft, Writing - review & editing. JL:
Writing - original draft. AD: Writing — original draft, Writing -
review & editing.

Funding

The author(s) declare financial support was received for the
research, authorship, and/or publication of this article. MR is
supported by the Fondazione Umberto Veronesi. This work was
also supported by the Italian Ministry of Health with the “Current
Research funds”.

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.

The author(s) declared that they were an editorial board
member of Frontiers, at the time of submission. This had no
impact on the peer review process and the final decision.

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.

3. Rossi M, Buonuomo PS, Battafarano G, Conforti A, Mariani E, Algeri M, et al.
Dissecting the mechanisms of bone loss in Gorham-Stout disease. Bone. (2020)
130:115068. doi: 10.1016/j.bone.2019.115068

4. Martin E, Shapiro JR. Osteogenesis imperfecta:epidemiology and pathophysiology.
Curr Osteoporos Rep (2007) 5(3):91-7. doi: 10.1007/s11914-007-0023-z

5. Yuan W, Song C. Crosstalk between bone and other organs. Med Rev (Berl).
(2022) 2(4):331-48. doi: 10.1515/mr-2022-0018

frontiersin.org


https://doi.org/10.3389/fendo.2023.1195704
https://doi.org/10.3389/fimmu.2023.1233101
https://doi.org/10.3389/fimmu.2023.1195553
https://doi.org/10.3389/fendo.2023.1223021
https://doi.org/10.3389/fendo.2022.984523
https://doi.org/10.1007/s11999-010-1694-9
https://doi.org/10.1146/annurev-pathol-011110-130203
https://doi.org/10.1016/j.bone.2019.115068
https://doi.org/10.1007/s11914-007-0023-z
https://doi.org/10.1515/mr-2022-0018
https://doi.org/10.3389/fendo.2024.1347765
https://www.frontiersin.org/journals/endocrinology
https://www.frontiersin.org

	Editorial: Genetic and molecular determinants in bone health and diseases
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note
	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


