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Background

Omenn Syndrome (OS) is a rare inherited disorder pre-
senting with early-onset generalized erythrodermia, alope-
cia, chronic diarrhea, lymphoadenopathy, failure to thrive,
and recurrent infections. The immunological phenotype is
characterized by eosinophilia, virtual absent circulating B
cells but elevated IgE serum levels. T cells are normal or
increased and display a highly restricted, oligoclonal TCR
repertoire. Because of overwhelming infections and loss of
proteins, the disease is fatal, unless treated with allogeneic
bone marrow transplantation, which is variably successful.
We have previously demonstrated that mutations in either
RAG1 and RAG2, impairing, but not abolishing, the first
steps of V(D)] recombination, are the main cause of this
syndrome [1]. Nonetheless, a compelling explanation for
the autoimmune features of OS has proven elusive. The
pathogenesis is likely multifactorial. We have shown that
the reduced thymopoiesis in OS patients is accompanied
by defects in thymic epithelial cell maturation and/or
homeostasis, impaired expression of autoimmune regulator
(aire) protein and poor generation of thymic CD4+CD25
+Foxp3+ natural regulatory T cells [2,3]. While these
observations emphasize the potential role of T cell toler-
ance impairments in sustaining the immune dysregulation
of OS, a possible contribution of defects in other immune
cells, such as antigen presenting cells, has not been investi-
gated. In addition, numerous questions remain surround-
ing the disease pathogenesis. To gain insights into the
mechanisms underlying autoimmunity, we have recently
generated a murine model (the Rag2%***¥****%Umouse) car-
rying in Rag2 gene a mutation responsible for OS in many
patients. This mouse model recapitulates the phenotype
and many of the clinical manifestations of OS patients [4].
We have used this model to further investigate T and B
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cell contribution in the pathogenesis of autoimmune mani-
festations in OS.

Results

To characterize B cell defects and their contribution to the
disease, we studied the hypomorphic R229Q rag2 mice.
Consequent to a developmental arrest at the early pro-B
stage, peripheral B cell pool in Rag2®???¥®22%Qmouse
showed a strong reduction in size and an altered composi-
tion. The majority of B cells retained an immature pheno-
type, while a few IgM" B cells displayed higher expression
of activation markers. Nonetheless, a normal or even
increased compartment of immunoglobulin secreting cells
is generated. The exaggerated activation and plasmacytic
differentiation of rag2®***? B cells correlated to elevated
levels of homeostatic cytokines, leading to increased
Blimp-1 and Xbp-1 expression. Moreover, analysis of
serum autoantibodies revealed the presence of anti-
dsDNA, suggestive of defaults in B-cell selection and toler-
ance. Collectively, our findings for the first time point out
a role for B cells in OS pathology [5].

Conclusions

In conclusion, we show that in OS persistent inflammation
favours the expansion and the exaggerated plasmacytic dif-
ferentiation of an oligoclonal B cell population with auto-
reactive potential. Thus, we propose that breakdown in B
cell selection and tolerance contributes to the develop-
ment of autoimmunity and atopy in this disease.

Author details

"Milan Unit, Istituto di RicercaGenetica e Biomedica,
ConsiglioNazionaledelleRicerche, Milan, Italy. “Istituto ClinicoHumanitas,
Rozzano, Milan, Italy.

Published: 23 November 2011

© 2011 Villa; licensee BioMed Central Ltd. This is an open access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited.


http://creativecommons.org/licenses/by/2.0

Villa Journal of Translational Medicine 2011, 9(Suppl 2):15
http://www.translational-medicine.com/content/9/52/15

References

1. Villa A, Santagata S, Bozzi F, Giliani S, Frattini A, Imberti L, Gatta LB,

Ochs HD, Schwarz K, Notarangelo LD, et al: Partial V(D)J recombination
activity leads to Omenn syndrome. Cell 1998, 93:885-896.

2. Cavadini P, Vermi W, Facchetti F, Fontana S, Nagafuchi S, Mazzolari E,
Sediva A, Marrella V, Villa A, Fischer A, et al: AIRE deficiency in thymus of 2
patients with Omenn syndrome. TheJournal of Clinical Investigation 2005,
115:728-732.

3. Cassani B, Poliani PL, Moratto D, Sobacchi C, Marrella V, Imperatori L,

Vairo D, Plebani A, Giliani S, Vezzoni P, et al- Defect of regulatory T cells in
patients with Omenn syndrome. J Allergy Clinimmunol 2010, 125:209-216.

4. Marrella V, Poliani PL, Casati A, Rucci F, Frascoli L, Gougeon ML,

Lemercier B, Bosticardo M, Ravanini M, Battaglia M, et a: A hypomorphic
R229Q Rag2 mouse mutant recapitulates human Omenn syndrome. The
Journal of Clinical Investigation 2007, 117:1260-1269.

5. Cassani B, Poliani PL, MarrellaV,Sauer AV, Schena F, Strina D, Wardemann H,
Facchetti F, van der Burg Mirjam, Vezzoni P, et al: Homeostastic expansion
of autoreactive immunoglobulin secreting cells in the rag2 mouse
model of Omenn Syndrome. J. Exp Med 2010, 207:1525-1540.

doi:10.1186/1479-5876-9-S2-15
Cite this article as: Villa: Omenn Syndrome: inflammation and
autoimmunity. Journal of Translational Medicine 2011 9(Suppl 2):15.

Page 2 of 2

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

e Convenient online submission

e 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

www.biomedcentral.com/submit

Submit your manuscript at ( BioMed Central



http://www.ncbi.nlm.nih.gov/pubmed/9630231?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9630231?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17476358?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17476358?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20547828?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20547828?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20547828?dopt=Abstract

	Background
	Results
	Conclusions
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /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 false
  /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 /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 500
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 500
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /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 <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


