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Abstract

The need for a collaborative approach to complex inherited diseases collectively referred to as laminopathies,
encouraged ltalian researchers, geneticists, physicians and patients to join in the Italian Network for Laminopathies,
in 2009. Here, we highlight the advantages and added value of such a multidisciplinary effort to understand
pathogenesis, clinical aspects and try to find a cure for Emery-Dreifuss muscular dystrophy, Mandibuloacral
dysplasia, Hutchinson-Gilford Progeria and forms of lamin-linked cardiomyopathy, neuropathy and lipodystrophy.
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Correspondence

Empowerment is the process of increasing the capacity
of individuals or groups to make choices and to trans-
form those choices into desired actions and outcomes.
Empowerment is a necessity for patients with rare dis-
eases, which are chronic, difficult to manage, so rare that
coordinated efforts are imperative to make progress, and
largely disregarded by the research or medical commu-
nity and policy makers.

Individual empowerment is a reality for patients with
rare diseases, which has been mediated by the rapid
growth of web-based health-related information. Thus, a
patients need of knowledge and support leads to the
need for associations, which are able to collect and
analyze the data of individual cases and present the
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lessons learned from each case in the context of the dis-
ease as a whole. The need for networking comes from
the above-mentioned situation, yet, in the case of lami-
nopathies, the need comes also from the nature and
complexity of diseases.

The story of laminopathies began with the discovery,
in 1994, that the Emery-Dreifuss muscular dystrophy
was caused by mutations in EMD gene encoding a pro-
tein of the nuclear envelope [1]. During the following
ten years, more than twelve diseases have been linked to
mutations in lamin A/C [2], a main component of the
nuclear lamina. Along with the lamin proteins other nu-
clear envelope proteins have also been associated with
rare inherited disorders. All these diseases are currently
refereed to as laminopathies. They include Emery-
Dreifuss muscular dystrophy, limb-girdle muscular dys-
trophy type 1B, dilated cardiomyopathy with conduction
defects, Dunnigan type familial partial lipodystrophy,
Mandibuloacral dysplasia [3] and Hutchinson-Gilford
progeria syndrome, atypical-Werner syndrome, Heart-
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hand syndrome, Charcot Marie-Tooth neuropathy type
2B1, restrictive dermopathy, autosomal dominant leuco-
dystrophy, osteopoikilosis and other partially overlapping
diseases [4].

Each laminopathy presents with typical clinical fea-
tures, yet several aspects are shared by muscle and adi-
pose tissue laminopathies or by premature ageing
diseases and lipodystrophies. Thus, an interdisciplinary
clinical approach is expected to yield better diagnosis,
better follow-up and therapeutic chances. In fact, the
most relevant advances in understanding the pathogen-
esis of lamin-linked diseases and of lamin function have
been obtained after the discovery of syndromic lamino-
pathies. The study of syndromic laminopathies, based on
their molecular, cellular and clinical aspects, suggested
major pathogenetic pathways to be explored in tissue-
specific laminopathies. Moreover, given that most lami-
nopathies affect tissues of mesenchimal origin and likely
involve altered mesenchimal stem cell commitment or
differentiation, pathogenetic mechanisms likely overlap
and require a comprehensive view in order to unravel
the role of lamin. These considerations provide evidence
of the extent to which an Italian Network for Laminopa-
thies, involving centers spread throughout Italy and
involved in clinics, research, industry and patients and
their associations can help in addressing the study of
those diseases and finding a therapeutic strategy. As in
any rare disease, the information is not well known
among family doctors and even in specialized centers. In
this context, a major aim of the Network is to expand
knowledge and increase interest in diagnostic protocols
and detection of symptoms.

Two main features of the Network make it efficient in
reaching the objectives of an interdisciplinary approach
to diagnosis, therapy and research activity. First, meet-
ings of all Network partners are regularly held twice a
year and researchers, clinicians and patients participate
with data presentations, sharing of clinical aspects and
suggesting new initiatives. Secondly, the Network web-
site (http://www.igm.cnr.it/laminopatie/) is a platform to
share scientific news, information about the diseases,
available treatments and the location of knowledgeable
clinicians. Successful completion of this information is
the result of collaborations involving patients, physi-
cians, other health-care providers and researchers.

A major result of the Network’s activity was the first
Italian meeting course on Laminopathies, held in Bol-
ogna on April 2011 [5]. The meeting gave patients, fam-
ily doctors and specialists in several disciplines the
opportunity to be brought up-to-date on the most recent
advances in the field of laminopathy diagnosis, clinical
follow-up and research.

Finally, Network partners are developing collabora-
tions in scientific and clinical projects. A critical mass of
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professionals, patients and biological samples gives un-
expected opportunities to design comprehensive studies
and search for biomarkers of disease, drug targets and
pharmacological tools.

We propose that similar initiatives may be extended to
other countries, involving people involved to different
degrees in various aspects of laminopathies, to bring a
multidisciplinary contribution to the understanding of
diseases. Such an approach might prove useful for simi-
lar situations, especially when diverse clinical entities are
associated with overlapping genetic and clinical tracts.

Competing interests
The authors declare that they have no competing interests.

Authors’ contribution

All the listed authors: 1) have made substantial contributions to conception
and design of this letter; 2) have been involved in drafting the manuscript or
revising it critically for important intellectual content; 3) have given final
approval of the version to be published.

Authors’ information

Enrico Bertini, Nicola Carboni, Adele D’Amico, Rocco Liguori, Eugenio
Mercuri, Tiziana Mongini, Lucia O. Morandi, Giovanni Nigro, Antonella Pini,
Stefano Previtali, Giulia Ricci, Carmelo Rodolico, Gabriele Siciliano are
involved in Emery-Dreifuss Muscular Dystrophy clinical management. Elena
Biagini, Giuseppe Boriani, Marianna Fontana, Luisa Politano, Claudio Rapezzi
are involved in Dilated Cardiomyopathy clinical management. Monica
D'Adamo, Alessandra Gambineri, Laura Mazzanti, Iria Neri, Renato Pasquali,
Paolo Sbraccia, Emanuela Scarano are involved in Hutchinson-Gilford
Progeria, Familial Partial Lipodystrophy type 2 and Mandibuloacaral Dysplasia
clinical management. Sara Benedetti, Pia Bernasconi, Cristina Capanni,
Giovanna Cenacchi, Marta Columbaro, Maria Rosaria D'Apice, Giovanna
Lattanzi, Nadir M. Maraldi, Giuseppe Novelli, Michela Ortolani, Stefania Petrini,
Lisa Pucci, Stefano Squarzoni are involved in basic, translational and clinical
research on laminopathies.

Acknowledgements

The authors wish to thank patients and their families for continuous support
and collaboration and A.l.Pro.5a.B. and AIDMED, Italy for funding. Supported
in part by ltalian PRIN MIUR2008 to GL. We thank Ornella Fiorani and
Antonella Lisa for establishment and update of the Italian Network for
Laminopathies Website and Aurelio Valmori for the technical support.

Author details

'Laboratory of Molecular Biology, Diagnosis and Research San Raffaele, San
Raffaele Scientific Institute, Milan, Italy. “Neuroimmunology and
Neuromuscular Disorders Unit, Foundation IRCCS Neurological Institute Carlo
Besta, Milan, Italy. *Bambino Gesti Hospital, Rome, Italy. “Institute of
Cardiology, University of Bologna and Azienda Ospedaliera S.Orsola Malpighi,
Bologna, Italy. *National Research Council of Italy, Institute of Molecular
Genetics, IGM-CNR, Unit of Bologna, via di Barbiano 1/10, 40136 Bologna,
Italy. °Neuromuscular Unit, Department of Cardiological and Neurological
Sciences, University of Cagliari, Cagliari, Italy. ’Clinical Department of
Radiological and Histopathological Sciences, University of Bologna, Bologna,
Italy. ®Laboratory of Musculoskeletal Cell Biology, Istituto Ortopedico Rizzoli,
Bologna, Italy. °Department of Internal Medicine, University of Rome Tor
Vergata, Rome, Italy. "“Fondazione Policlinico Tor Vergata, Rome, Italy.
""Fondazione G. Monasterio, CNR-Regione Toscana, Pisa, Italy. 'Division of
Endocrinology, S.Orsola-Malpighi Hospital, University of Bologna, Bologna,
Italy. "*IRCCS, Istituto delle Scienze Neurologiche di Bologna, Department of
Neurological Sciences, Bologna University, Bologna, Italy. '“Department of
Paediatrics, University of Bologna, Bologna, Italy. '*Department of Paediatrics,
Child Neurology and Psychiatry, Catholic University, Rome, Italy. '®Center for
Neuromuscular Diseases, Department of Neuroscience, University of Turin,
Turin, Italy. '"Department of Internal Medicine, Aging and Nephrological
Diseases, Dermatology, University of Bologna, Bologna, Italy. '®Department of
Experimental Medicine, Cardiomyology and Medical Genetics Il, University of


http://www.igm.cnr.it/laminopatie/

Benedetti et al. Orphanet Journal of Rare Diseases 2012, 7:37
http://www.ojrd.com/content/7/1/37

Naples, Naples, Italy. '*San Pietro Fatebenefratelli Hospital, Rome, Italy. 2°UOC
Paediatric Neuropsychiatry, Bellaria-Maggiore Hospital, Bologna, Italy.
?'Division of Neuroscience and Institute of Experimental Neurology (INSPE),
San Raffaele Scientific Institute, Milan, Italy. ?’Diatheva SRL, Fano (PU), Italy.
ZDepartment of Neuroscience, University of Pisa, Pisa, Italy. **Department of
Neurosciences, Psychiatry and Anaesthesiology, University of Messina,
Messina, Italy.

Received: 1 March 2012 Accepted: 17 May 2012
Published: 12 June 2012

References

1. Bione S, Maestrini E, Rivella S, Mancini M, Regis S, Romeo G, Toniolo D:
Identification of a novel X-linked gene responsible for Emery-Dreifuss
muscular dystrophy. Nat Genet 1994, 8:323-327.

2. Bonne G, Di Barletta MR, Varnous S, Becane HM, Hammouda EH, Merlini L,
Muntoni F, Greenberg CR, Gary F, Urtizberea JA, Duboc D, Fardeau M,
Toniolo D, Schwartz K: Mutations in the gene encoding lamin A/C cause
autosomal dominant Emery-Dreifuss muscular dystrophy. Nat Genet 1999,
21:285-288.

3. Novelli G, Muchir A, Sangiuolo F, Helbling-Leclerc A, D'Apice MR, Massart
C, Capon F, Sbraccia P, Federici M, Lauro R, Tudisco C, Pallotta R, Scarano
G, Dallapiccola B, Merlini L, Bonne G: Mandibuloacral dysplasia is caused
by a mutation in LMNA-encoding lamin A/C. Am J Hum Genet. 2002,
71:426-431.

4. Maraldi NM, Capanni C, Cenni V, Fini M, Lattanzi G: Laminopathies and
lamin- associated signaling pathways. J Cell Biochem 2011, 112:979-992.

5. Lattanzi G, Benedetti S, Bertini E, Boriani G, Mazzanti L, Novelli G, Pasquali R,
Pini A, Politano L: Laminopathies: many diseases, one gene. Report of the
first Italian Meeting Course on Laminopathies. Acta Myol 2011, 30:138-143.

doi:10.1186/1750-1172-7-37

Cite this article as: Benedetti et al: The empowerment of translational
research: lessons from laminopathies. Orphanet Journal of Rare Diseases
2012 7:37.

Page 3 of 3

Submit your next manuscript to BioMed Central
and take full advantage of:

¢ Convenient online submission

¢ Thorough peer review

* No space constraints or color figure charges

¢ Immediate publication on acceptance

¢ Inclusion in PubMed, CAS, Scopus and Google Scholar

* Research which is freely available for redistribution

Submit your manuscript at
www.biomedcentral.com/submit

( BiolVied Central




	Abstract
	Correspondence
	Competing interests
	sectionBib1
	Acknowledgements
	Author details
	References
	link_CR1
	link_CR2
	link_CR3
	link_CR4
	link_CR5


<<
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /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 true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /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 true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


