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X-linked lymphoproliferative syndrome 2
GENERAL INFORMATION

Description:
The X-linked lymphoproliferative syndrome
(XLP) is a rare, inherited immunodeficiency
that is characterized by lymphohystiocytosis,
hypogammaglobulinaemia and lymphomas, and
that usually develops in response to infection
with Epstein-Barr virus (EBV). Mutations in
the signalling lymphocyte activation molecule
(SLAM)-associated protein SAP, a signalling
adaptor molecule, underlie 60% of cases of
familial XLP. Another procent of cases is due to
defects in in the gene that encodes the X-linked
inhibitor-of-apoptosis XIAP (BIRC4) required
for the survival and/or differentiation of NKT
cells and also a potent regulator of lymphocyte
homeostasis in vivo. BIRC4 are the cause of
lymphoproliferative syndrome x-linked type 2
(XLP2).

Alternative names:

• XLP2

• Lymphoproliferative syndrome X-linked type 2,
XIAP deficiency

Classification:

• Other well-defined immunodeficiency
syndromes

Inheritance:
X-linked

OMIM:

• #300635 Lymphoproliferative syndrome, x-
linked, 2; XLP2

• #308240 Lymphoproliferative syndrome

• *300079 Baculoviral IAP repeat-containing
protein 4; BIRC4

Cross references:
Phenotype related immunodeficiencies:

• IDR factfile for X-linked lymphoproliferative
disease (Duncan disease)

Incidence:
XLP affects about 3 out of every 1,000,000
males,

CLINICAL INFORMATION

Description:
Most of the patients developed a
lymphohystiocytosis, related to EBV
infection . In addition symptoms include
severe or fatal mononucleosis, acquired
hypogammaglobulinemia, pancytopenia and
malignant lymphoma, splenomegaly.

Diagnosis:

http://bioinf.uta.fi/
http://www.ncbi.nlm.nih.gov/omim/300635
http://www.ncbi.nlm.nih.gov/omim/308240
http://www.ncbi.nlm.nih.gov/omim/300079
FF73.xml
FF73.xml
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Diagnostic laboratories:
Clinical:

• Lymphoproliferative Syndrome, X-linked,
eMedicine

• X-linked lymphoproliferative disease,
ORPHANET

Genetic:

• IDdiagnostics

• BIRC4, GeneTest

Therapeutic options:

• Regular intravenous immunoglobulins should
be used for the hypogammaglobulinemia. Early
transplantation of allogeneic hematopoietic
stem cells prevent EBV and non-EBV related
complications in later life. Genetic therapy may
be an option in the future.

• Lymphoproliferative Syndrome, X-linked,
eMedicine

• Lymphoproliferative disorder, eMedicine

Research programs, clinical

trials:

• European Initiative for Primary
Immunodeficiencies.

GENE INFORMATION

Names:
HUGO name: BIRC4

Localization:
Reference sequences:

DNA: D0120 (IDRefSeq) , cDNA: U45880
(EMBL) , Protein: P98170 (SWISSPROT) 
Other Sequences

Chromosomal Location:

Maps:

BIRC4 (Map View)

Variations / Mutations:

• BIRC4base; Mutation registry for XIAP
deficiency/lymphoproliferative syndrome X-
linked type 2

Other gene-based resources:
Ensembl: ENSG00000101966, GENATLAS:
BIRC4, GeneCard: BIRC4, UniGene: 356076,
Entrez Gene: 331, euGenes: 331, GDB:
9848649, HomoloGene: 901

PROTEIN INFORMATION

Description:
Protein function:

Apoptotic suppressor. Inhibitor of caspase-3,
-7 and -9

Subunit:

Interacts with smac and with prss25; these
interactions inhibit apoptotic suppressor activity

Subcellular location:

Cytoplasm
Tissue specificity:

Ubiquitous, except peripheral blood leukocytes
Similarity:

Belongs to the iap family

http://bioinf.uta.fi/
http://www.emedicine.com/MED/topic1370.htm#section~workup
http://www.emedicine.com/MED/topic1370.htm#section~workup
http://www.orpha.net//consor/cgi-bin/OC_Exp.php?Lng=GB&Expert=2442
http://www.orpha.net//consor/cgi-bin/OC_Exp.php?Lng=GB&Expert=2442
http://bioinf.uta.fi/cgi-bin/IDdiagnostics/searchIDDIAG.cgi?gene=BIRC4
http://www.genetests.org/servlet/access?prg=j&db=genetests&site=gt&id=8888890&fcn=c&qry=18517&res=&key=y-PENPqEmJFWV&show_flag=c
http://www.emedicine.com/MED/topic1370.htm#section~treatment
http://www.emedicine.com/MED/topic1370.htm#section~treatment
http://www.emedicine.com/ped/topic1345.htm#section~treatment
http://www.cvid.info/en/projects.html
http://www.cvid.info/en/projects.html
http://rna.uta.fi/cgi-bin/fetch_idrefseq.cgi?ac=D0120&format=html_embl
http://srs6.ebi.ac.uk/srs6bin/cgi-bin/wgetz?-newId+-e+[embl-acc:U45880]
http://www.expasy.ch/cgi-bin/niceprot.pl?P98170
http://srs6.ebi.ac.uk/srs6bin/cgi-bin/wgetz?-newId+[embl-acc:U32974|BC032729]+-f+description
http://srs6.ebi.ac.uk/srs6bin/cgi-bin/wgetz?-newId+[embl-acc:U32974|BC032729]+-f+description
http://www.ncbi.nlm.nih.gov/mapview/maps.cgi?ORG=hum&chr=&maps=cntg-r,clone,model,ugHs,loc&VERBOSE=ON&cmd=focus&fill=40&size=40&query=BIRC4[SYM]
http://bioinf.uta.fi/BIRC4base/
http://bioinf.uta.fi/BIRC4base/
http://bioinf.uta.fi/BIRC4base/
http://www.ensembl.org/perl/geneview?gene=ENSG00000101966
http://www.dsi.univ-paris5.fr/genatlas/fiche.php?symbol=BIRC4
http://www.dsi.univ-paris5.fr/genatlas/fiche.php?symbol=BIRC4
http://bioinfo.weizmann.ac.il/cards-bin/carddisp?BIRC4
http://www.ncbi.nlm.nih.gov/UniGene/clust.cgi?UGID=195325&TAXID=9606&SEARCH=BIRC4
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=gene&Cmd=ShowDetailView&TermToSearch=331&ordinalpos=2&itool=EntrezSystem2.PEntrez.Gene.Gene_ResultsPanel.Gene_RVDocSum
http://eugenes.org:7072/.bin/fbidq.html?HUgn0000331
http://www.gdb.org/gdb-bin/genera/genera/hgd/GenomicSegment?!action=query&displayName=BIRC4
http://www.gdb.org/gdb-bin/genera/genera/hgd/GenomicSegment?!action=query&displayName=BIRC4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=homologene&dopt=HomoloGene&list_uids=901
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Structures (PDB):
1C9Q .
1F9X .
1G3F .
1G73 .
1I3O .
1I4O .
1I51 .
1KMC .
1NW9 .
1TFQ .

Other features:
Baculoviral iap repeat-containing protein 4:
1-497

Zinc finger region Ring-type: 450-485

Other related resourses:

PIR: S69544, InterPro: IPR001370;
Prot_inh_I32_IAP, InterPro: IPR001841;
Znf_RING, Pfam: PF00653; BIR, SMART:
SM00238; BIR, SMART: SM00184; RING,
PROSITE: PS01282; BIR_REPEAT_1,
PROSITE: PS50143; BIR_REPEAT_2,
PROSITE: PS00518; ZF_RING_1, PROSITE:
PS50089; ZF_RING_2

Expression pattern for human:
Tissue Exp. (%) Clones
pharynx 13.74 1:4158
esophagus 5.89 2:19405
cochlea 4.58 1:12466
lymph_node 4.33 6:79183
kidney 4.15 14:192682
stomach 3.91 5:73010
nerve 3.65 1:15651
vascular 3.60 3:47560
colon 3.47 6:98776
lung 3.41 17:284571

Animal models:
Mouse:

MGD: ; Birc4

OTHER RESOURCES

Societies:
General:

• International Patient Organization for Primary
Immunodeficiencies (IPOPI)

• Immune Deficiency Foundation

• European Society for Immunodeficiencies

• NIH/National Institute of Allergy and Infectious
Diseases

Other information sources:

• Immunodeficiencies+BIRC4 deficiency

http://bioinf.uta.fi/
http://www.rcsb.org/pdb/cgi/explore.cgi?pdbId=1C9Q
http://www.rcsb.org/pdb/cgi/explore.cgi?pdbId=1F9X
http://www.rcsb.org/pdb/cgi/explore.cgi?pdbId=1G3F
http://www.rcsb.org/pdb/cgi/explore.cgi?pdbId=1G73
http://www.rcsb.org/pdb/cgi/explore.cgi?pdbId=1I3O
http://www.rcsb.org/pdb/cgi/explore.cgi?pdbId=1I4O
http://www.rcsb.org/pdb/cgi/explore.cgi?pdbId=1I51
http://www.rcsb.org/pdb/cgi/explore.cgi?pdbId=1KMC
http://www.rcsb.org/pdb/cgi/explore.cgi?pdbId=1NW9
http://www.rcsb.org/pdb/cgi/explore.cgi?pdbId=1TFQ
http://www.pir.uniprot.org/cgi-bin/upEntry?id=BIRC4_HUMAN
http://www.ebi.ac.uk/interpro/IEntry?ac=IPR001370
http://www.ebi.ac.uk/interpro/IEntry?ac=IPR001370
http://www.ebi.ac.uk/interpro/IEntry?ac=IPR001841
http://www.ebi.ac.uk/interpro/IEntry?ac=IPR001841
http://www.sanger.ac.uk/cgi-bin/Pfam/getacc?PF00653
http://smart.embl-heidelberg.de/smart/do_annotation.pl?BLAST=DUMMY&DOMAIN=BIR
http://smart.embl-heidelberg.de/smart/do_annotation.pl?BLAST=DUMMY&DOMAIN=BIR
http://smart.embl-heidelberg.de/smart/do_annotation.pl?BLAST=DUMMY&DOMAIN=RING
http://www.expasy.ch/cgi-bin/get-prodoc-entry?PS01282
http://www.expasy.ch/cgi-bin/get-prodoc-entry?PS50143
http://www.expasy.ch/cgi-bin/get-prodoc-entry?PS00518
http://www.expasy.ch/cgi-bin/get-prodoc-entry?PS50089
http://www.expasy.ch/cgi-bin/get-prodoc-entry?PS50089
http://www.informatics.jax.org/searches/accession_report.cgi?id=MGI:107572
http://ipopi.org/
http://ipopi.org/
http://www.primaryimmune.org
http://www.esid.org/
http://www.niaid.nih.gov/
http://www.niaid.nih.gov/
http://www.google.com/search?q=immunodeficiencies+BIRC4 deficiency
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