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Nijmegen-breakage syndrome
GENERAL INFORMATION

Description:
Nijmegen breakage syndrome is an autosomal
recessive chromosomal instability syndrome
characterised by short stature, progressive
microcephaly with loss of cognitive skills, ovarian
failure in females and immunodeficiency. NBS is
also associated with an increased risk of cancer,
particularly lymphomas. Mutations of the NBS1
gene are detected in nearly all patients.

Alternative names:

• NBS

• Microcephaly - immunodeficiency -
lymphoreticuloma

• Seemanova syndrome type 2

Classification:

• DNA breakage associated syndromes and
DNA epigenetic modification syndromes

• DNA-breakage-associated syndromes

Inheritance:
Autosomal recessive

OMIM:

• #251260 Nijmegen breakage syndrome gene;
NBS1

• *602667 NBS1 GENE; NBS1

Cross references:
Phenotype related immunodeficiencies:

• IDR factfile for Nijmegen-breakage syndrome

• IDR factfile for Bloom syndrome

Incidence:
Incidence is not known.

http://bioinf.uta.fi/
glossary.xml?term=lymphomas
http://www.ncbi.nlm.nih.gov/omim/251260
http://www.ncbi.nlm.nih.gov/omim/602667
FF87.xml
FF89.xml
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CLINICAL INFORMATION

Description:
Patients generally have lower than normal birth
weight and are small for gestational age. If not
present from birth, microcephaly develops during
the first months of life and progresses to severe
microcephaly. Growth failure during the first
two years of life results in height that is usually
less than the 3rd centile by two years of age.
The linear growth rate tends to be normal after
two years of age, but patients remain small
for age. As the microcephaly progresses, the
facial features tend to become distinct, with
sloping forehead, upslanting palpebral fissures,
prominent midface, long nose, and small
jaw. The ears may be large. Developmental
milestones are attained at the usual time
during the first year. In later infancy and early
childhood, borderline delays in development
and hyperactivity may be observed. Intellectual
abilities tend to decline over time and most
children tested after the age of seven years
have mild to moderate mental retardation. The
children are described as having a cheerful,
shy personality with good interpersonal skills.
Respiratory infections are the most common.
Recurrent pneumonia and bronchitis may result
in pulmonary failure and early death. Chronic
diarrhea and urinary tract infections may also
occur. According to Wegner et al (1999), 25
of the 70 patients (35%) reported to date have
developed malignancies between the ages of
one and 34 years. Twenty-two of the 25 were
lymphomas, of which 19 occurred before the
age of 15 years. Nine out of 19 were B-cell
lymphomas; 1/19 was a T-cell lymphoma. Three
patients developed solid tumors: glioma (at
12 years), rhabdomyosarcoma (at four years),
medulloblastoma (at eight years). Wegner et
al (1999) report a high incidence of primary
ovarian failure in both prepubertal girls with
NBS and adolescent and post-adolescent
women with NBS, as evidenced by elevated
gonadotrophin levels in both groups and primary
amenorrhea and lack of secondary sexual
development in the latter. Whether gonadal
failure is part of the phenotype in males is
not yet clear. Other findings are irregular skin
pigmentation, manifested as hyperpigmented
or hypopigmented irregular spots, is seen
in most patients. Congenital malformations,
usually observed in individual cases, include
hydrocephalus, preaxial polydactyly, occipital
cyst, choanal atresia, cleft lip and palate,
tracheal hypoplasia, horseshoe kidney,
hydronephrosis, hypospadias, anal stenosis/
atresia, and congenital hip dysplasia.

Diagnosis:

Diagnostic laboratories:
Clinical:

• Nijmegen breakage syndrome, ORPHANET

• Nijmegen breakage syndrome, eMedicine

Genetic:

• Nijmegen Breakage Syndrome, clinical testing,
GeneTest

• Nijmegen Breakage Syndrome, research
testing, GeneTest

Therapeutic options:

• Nijmegen breakage syndrome, eMedicine

Research programs, clinical

trials:

• European Initiative for Primary
Immunodeficiencies

• Molecular and Clinical Studies of Primary
Immunodeficiency diseases, ClinicalTrials.gov

GENE INFORMATION

Names:
HUGO name: NBS1
Alias(es): AT-V1, AT-V2, ATV, NBS, nibrin,
Nijmegen breakage syndrome, Nijmegen
breakage syndrome 1 (nibrin)

Localization:
Chromosomal Location:

8q21
Maps:

NBS1 (Map View)

http://bioinf.uta.fi/
glossary.xml?term=lymphomas
glossary.xml?term=lymphomas
http://www.orpha.net//consor/cgi-bin/OC_Exp.php?Lng=GB&Expert=647
http://www.emedicine.com/DERM/topic725.htm#section~workup
http://www.genetests.org/servlet/access?prg=j&db=genetests&site=gt&id=8888890&fcn=c&qry=8497&res=&key=W4O5OpWXshJMz&show_flag=c
http://www.genetests.org/servlet/access?prg=j&db=genetests&site=gt&id=8888890&fcn=c&qry=8497&res=&key=W4O5OpWXshJMz&show_flag=c
http://www.genetests.org/servlet/access?prg=j&db=genestar&site=gt&fcn=c&id=8888890&qry=8497&res=&key=W4O5OpWXshJMz&research=1&debug=tru
http://www.genetests.org/servlet/access?prg=j&db=genestar&site=gt&fcn=c&id=8888890&qry=8497&res=&key=W4O5OpWXshJMz&research=1&debug=tru
http://www.emedicine.com/DERM/topic725.htm#section~treatment
http://www.cvid.info/en/projects.html
http://www.cvid.info/en/projects.html
http://www.clinicaltrials.gov/ct/gui/show/NCT00006319?amp;order=1
http://www.clinicaltrials.gov/ct/gui/show/NCT00006319?amp;order=1
http://www.ncbi.nlm.nih.gov/Omim/getmap.cgi?chromosome=8q21
http://www.ncbi.nlm.nih.gov/mapview/maps.cgi?taxid=9606&chr=8&MAPS=genec,ugHs,genes-r&cmd=focus&fill=40&query=uid(4371)&QSTR=NBS1


IDR factfile for Nijmegen-breakage syndrome

© IMT Bioinformatics 2009, last updated 11.11.2010 10:51, http://bioinf.uta.fi/ 3

Variations / Mutations:

• ; Nijmegen Breakage Syndrome Mutation
Database

Other gene-based resources:
Ensembl: ENSG00000104320, GENATLAS:
NBS1, GeneCard: NBS1, UniGene: 492208,
Entrez Gene: 4683, euGenes: 4683, GDB:
9598211

PROTEIN INFORMATION

Description:

Other features:

Expression pattern for human:
Tissue Exp. (%) Clones
foreskin, melanocyte 7.12 6:13478
grade-2-chondrosarcoma 6.06 1:2639
bladder 5.36 6:17890
prostate, epithelium 5.16 3:9299
uterus, epithelium 4.84 4:13207
whole embryo, mainly
head

4.64 1:3442

pancreas, islet 4.41 1:3625
kidney, pooled 4.32 2:7404
foveal and macular retina 3.95 1:4045
lung epithelial cells tissue
nos 359-368

3.66 1:4366

OTHER RESOURCES

Societies:
General:

• International Patient Organization for Primary
Immunodeficiencies

• Immune Deficiency Foundation

• NIH/National Institute of Allergy and Infectious
Diseases

• European Society for Immunodeficiencies

http://bioinf.uta.fi/
http://www.benaroyaresearch.org/bri_investigators/nbs.htm
http://www.benaroyaresearch.org/bri_investigators/nbs.htm
http://www.ensembl.org/perl/geneview?gene=ENSG00000104320
http://www.dsi.univ-paris5.fr/genatlas/fiche.php?symbol=NBS1
http://www.dsi.univ-paris5.fr/genatlas/fiche.php?symbol=NBS1
http://bioinfo.weizmann.ac.il/cards-bin/carddisp?NBS1
http://www.ncbi.nlm.nih.gov/UniGene/clust.cgi?ORG=Hs&CID=492208
http://www.ncbi.nih.gov/entrez/query.fcgi?db=gene&cmd=Retrieve&dopt=summary&list_uids=4683
http://iubio.bio.indiana.edu:8089//.bin/fbidq.html?HUgn4683
http://www.gdb.org/gdb-bin/genera/genera/hgd/Gene?!key=GDB%3A9598211&!sub=0
http://www.gdb.org/gdb-bin/genera/genera/hgd/Gene?!key=GDB%3A9598211&!sub=0
http://ipopi.org/
http://ipopi.org/
http://www.primaryimmune.org
http://www.niaid.nih.gov/
http://www.niaid.nih.gov/
http://www.esid.org/

	General Information
	Clinical Information
	Molecular Biology
	Gene Information
	Protein Information
	Expression

	Other Resources

