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Glucose 6-phosphate
dehydrogenase deficiency

GENERAL INFORMATION

Description:
Glucose-6-phosphatase dehydrogenase
deficiency is the most common disease-
producing enzymopathy in humans. The
disease is highly polymorphic. Many variant
alleles have been described and their clinical
manifestations depend on the variant; the most
frequent are the Mediterranean variants (severe
form), the African variants (moderate form), the
Mahidol (moderate form) and Canton (severe
form) variants in South East Asia. Rare and
more severe forms of G6PD deficiency exist
in association with chronic non-spherocytic
hemolytic anaemia.

Alternative names:

• G-6-PD deficiency; Hemolytic anemia due to
G6PD deficiency; Favism

Classification:

• Defects of phagocyte function

Inheritance:
X-linked

OMIM:

• +305900 Glucose-6-phosphate
dehydrogenase; G6PD anemia,
nonspherocytic hemolytic, due to G6PD
deficiency, included

Cross references:
Phenotype related immunodeficiencies:

• IDR factfile for X-CGD

• IDR factfile for p22phox deficiency

• IDR factfile for p47phox deficiency

• IDR factfile for p67phox deficiency

Incidence:
Incidence is not known.

http://bioinf.uta.fi/
http://www.ncbi.nlm.nih.gov/omim/305900
FF38.xml
FF39.xml
FF40.xml
FF41.xml
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CLINICAL INFORMATION

Description:
The presentation is similar to that of CGD,
when less than 5% enzyme activity is present.
Most patients are asymptomatic. Some patients
present with or report a history of neonatal
jaundice, often requiring exchange transfusion.
A history of infection or drug-induced hemolysis
is also common. Gallstones may be a prominent
feature. Splenomegaly may be present. The
red blood cells of individuals with defective or
inactive glucose dehidrogenase tend to undergo
hemolysis (the loss of hemoglobin through
the damaged membrane) causing anemia.
Haemolytic anemia can be triggered by certain
foods (fava beans) and drugs (sulphones such
as dapsone, primaquines, salicylates). NBT test
is diagnostic and the enzyme activity can be
measured. Deficiency of glucose-6-phosphatase
dehydrogenase is associated with hemolytic
anemia in two different situations. First, in areas
in which malaria has been endemic, glucose-6-
phosphatase dehydrogenase deficiency alleles
have reached high frequencies (1% to 50%)
and deficient individuals, though essentially
asymptomatic in the steady state, have a
high risk of acute hemolytic attacks. Sporadic
cases of glucose 6-phosphate dehydrogenase
deficiency occur at a very low frequencies, and
they usually present a more severe phenotype,
namely chronic nonspherocytic hemolytic
anemia (CNSHA).

Diagnosis:

Diagnostic laboratories:
Clinical:

• Glucose-6-phosphate-dehydrogenase
deficiency, ORPHANET

• Glucose-6-phosphate dehydrogenase
deficiency, eMedicine

Genetic:

• GeneTest

• France, EDDNAL

• Italy, EDDNAL

• Portugal, EDDNAL

• United Kingdom, EDDNAL

Therapeutic options:

• Avoid precipitating causes of haemolysis:
oxidative drugs and fava beans; a list of
oxidative drugs should be delivered to
the affected patient. Neonatal jaundice
(NNJ) requires phototherapy. Transfusion is
necessary in severe anaemic episodes.

• Glucose-6-phosphate dehydrogenase
deficiency, eMedicine

Research programs, clinical

trials:

• European Initiative for Primary
Immunodeficiencies.

• A Test to Predict the Hemolytic Potential of
Drugs in G6PD Deficiency, Clinical.Trials.gov

GENE INFORMATION

Names:
HUGO name: G6PD
Alias(es): G6PD1, Glucose-6-phosphate
dehydrogenase, Glucose-6-phosphate 1-
dehydrogenase

http://bioinf.uta.fi/
http://www.orpha.net//consor/cgi-bin/OC_Exp.php?Lng=GB&Expert=362
http://www.orpha.net//consor/cgi-bin/OC_Exp.php?Lng=GB&Expert=362
http://www.emedicine.com/med/topic900.htm#section~workup
http://www.emedicine.com/med/topic900.htm#section~workup
http://www.genetests.org/servlet/access?prg=j&db=genetests&site=gt&id=8888890&fcn=c&qry=2339&res=&key=kPr3PscnTt6ml&show_flag=c
http://www.eddnal.com/directory/detail.php?lab_id=295&disease_id=455&labdiseases_id=7538
http://www.eddnal.com/directory/detail.php?lab_id=332&disease_id=455&labdiseases_id=3253
http://www.eddnal.com/directory/detail.php?lab_id=135&disease_id=455&labdiseases_id=2507
http://www.eddnal.com/directory/detail.php?lab_id=201&disease_id=455&labdiseases_id=2592
http://www.emedicine.com/med/topic900.htm#section~treatment
http://www.emedicine.com/med/topic900.htm#section~treatment
http://www.cvid.info/en/projects.html
http://www.cvid.info/en/projects.html
http://www.clinicaltrials.gov/ct/gui/show/NCT00076323?order=1
http://www.clinicaltrials.gov/ct/gui/show/NCT00076323?order=1
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Localization:
Reference sequences:

DNA: AF277315 (NCBI) L44140 (EMBL)
X55448 (EMBL) M23423 (EMBL) X53815
(EMBL) , cDNA: BC000337 (NCBI) , Protein: 
(SWISSPROT)  Other Sequences

Chromosomal Location:

Xq28
Maps:

G6PD (Map View)

Other gene-based resources:
Ensembl: ENSG00000160211, GENATLAS:
G6PD, GeneCard: G6PD, UniGene: 461047,
Entrez Gene: 2539, euGenes: 2539, GDB:
120621

PROTEIN INFORMATION

Description:
Protein function:

Produces pentose sugars for nucleic acid
synthesis and main producer of NADPH
reducing power.

Catalytic activity:

D-glucose 6-phosphate + NADPH(+) = d-
glucono-1,5-lactone 6-phosphate + NADPH.

Subunit:

Homodimer or homotetramer.
Protein function:

2 isoforms; a long form and short form; are
produced by alternative splicing. The isoforms
are found in different tissues.

Pathway:

Pentose phosphate pathway.

Other features:
Other related resourses:

InterPro: IPR001282; G6PD, Pfam: PF00479;
G6PD, Pfam: PF02781; G6PD_C, ProDom:
PD001129; G6PD, PROSITE: PS00069;
G6P_DEHYDROGENASE

Expression pattern for human:
Tissue Exp. (%) Clones
eye, cornea 11.72 1:451
leukopheresis 8.12 7:4557
whole blood 6.48 3:2445
lung, cell line 6.03 1:876
blood, white cells 5.81 1:910
B cells from burkitt
lymphoma

4.93 2:2143

T cells from T cell
leukemia

4.41 2:2397

esophagus 3.58 2:2949
blood 3.34 8:12646
leukocyte 2.94 5:8982

OTHER RESOURCES

Societies:
General:

• International Patient Organization for Primary
Immunodeficiencies

• Immune Deficiency Foundation

• European Society for Immunodeficiencies

• NIH/National Institute of Allergy and Infectious
Diseases

Disease specific:

• G6PD Deficiency, favism association

http://bioinf.uta.fi/
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=Nucleotide&dopt=GenBank&val=28850462
http://srs6.ebi.ac.uk/srs6bin/cgi-bin/wgetz?-newId+-e+[embl-acc:L44140]
http://srs6.ebi.ac.uk/srs6bin/cgi-bin/wgetz?-newId+-e+[embl-acc:X55448]
http://srs6.ebi.ac.uk/srs6bin/cgi-bin/wgetz?-newId+-e+[embl-acc:M23423]
http://srs6.ebi.ac.uk/srs6bin/cgi-bin/wgetz?-newId+-e+[embl-acc:X53815]
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=Nucleotide&dopt=GenBank&val=33991065
http://srs6.ebi.ac.uk/srs6bin/cgi-bin/wgetz?-newId+[embl-acc:M26749|M26750|M65225|M65226|M65227|M65228|M65229|M65230|M65231|M65233|M65232]+-f+description
http://www.ncbi.nlm.nih.gov/Omim/getmap.cgi?l305900
http://www.ncbi.nlm.nih.gov/mapview/maps.cgi?taxid=9606&chr=X&MAPS=genec,ugHs,genes-r&cmd=focus&fill=40&query=uid(2345)&QSTR=G6PD
http://www.ensembl.org/perl/geneview?gene=ENSG00000160211
http://www.dsi.univ-paris5.fr/genatlas/fiche.php?symbol=G6PD
http://www.dsi.univ-paris5.fr/genatlas/fiche.php?symbol=G6PD
http://bioinfo.weizmann.ac.il/cards-bin/carddisp?G6PD
http://www.ncbi.nlm.nih.gov/UniGene/clust.cgi?ORG=Hs&CID=461047
http://www.ncbi.nih.gov/entrez/query.fcgi?db=gene&cmd=Retrieve&dopt=summary&list_uids=2539
http://iubio.bio.indiana.edu:8089//.bin/fbidq.html?HUgn2539
http://www.gdb.org/gdb-bin/genera/genera/hgd/Gene?!key=GDB%3A120621&!sub=0
http://www.gdb.org/gdb-bin/genera/genera/hgd/Gene?!key=GDB%3A120621&!sub=0
http://www.ebi.ac.uk/interpro/IEntry?ac=IPR001282
http://www.sanger.ac.uk/cgi-bin/Pfam/getacc?PF00479
http://www.sanger.ac.uk/cgi-bin/Pfam/getacc?PF00479
http://www.sanger.ac.uk/cgi-bin/Pfam/getacc?PF02781
http://www.toulouse.inra.fr/prodom/cgi-bin/ReqProdomII.pl?id_dom1=PD001129
http://www.toulouse.inra.fr/prodom/cgi-bin/ReqProdomII.pl?id_dom1=PD001129
http://www.expasy.ch/cgi-bin/get-prodoc-entry?PS00069
http://www.expasy.ch/cgi-bin/get-prodoc-entry?PS00069
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.g6pd.org/favism/english/index.mv
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