Fanconi Anaemia Testing at The Sheffield Diagnostic Genetics Service, The Sheffield Children’s Hospital, Sheffield, S10 2TH, UK
First described by Guido Fanconi in 1927, Fanconi anaemia (FA) is now one of the most characterised inherited bone marrow failure syndromes. Affected individuals display marked clinical heterogeneity although progressive bone marrow failure (BMF) and an increased predisposition to malignancy are its major manifestations. FA is a very variable multi-system disorder displaying additional characteristics including physical abnormalities (in 60-75% of affected individuals) such as short stature (63%), abnormal skin pigmentation (e.g. café au lait spots, 64%), malformation of the thumbs, forearms, skeletal system (e.g. radial ray anomalies, 71%), eyes (e.e microphthalmia, 38%), kidneys and urinary tract (e.g. dysplastic or horseshoe kidney, 34%), ear (11%), heart (13%), gastrointestinal system (e.g. duodenal atresia, 14%), oral cavity and central nervous system (e.g. hydrocephalus, 8%), hypogonadism (20%) and developmental delay (16%). Progressive BMF with pancytopenia typically presents in the first decade, often initially with thrombocytopenia or leukopenia. By age 40-48 years, the estimated cumulative incidence of bone marrow failure is 90%, the incidence of haematological malignancies (primarily acute myeloid leukaemia (AML) ) is 10-33% and of non-haematological malignancies (solid tumours, particularly of the head and neck, skin, GI tract and genital tract) is 28%. Approximately 25-40% of affected individuals have no physical abnormalities, the absence of which does not rule out the diagnosis of FA.
The diagnosis of FA rests upon the detection of chromosomal aberrations (breaks, rearrangements, radials, exchanges) in cells after culture with a DNA interstrand cross-linking agent such as diepoxybutane (DEB) or mitomycin C (MMC). The Sheffield Diagnostic Genetics Service based at The Sheffield Children’s Hospital, Sheffield has been offering such chromosome breakage testing for several years, and now select molecular analyses are also available in our laboratory for families affected by FA. Molecular genetic testing used in FA is a highly complex process, complicated by the presence of 13 genes which are responsible for the 13 FA complementation groups (FANCA, FANCB, FANCC, FANCD1 (BRCA2), FANCD2, FANCE, FANCF, FANCG, FANCI, FANCJ, FANCL, FANCM, FANCN). Until now, very limited molecular genetic testing for FA has been available only outside the United Kingdom. Mutations in the genes for all but one of the FA complementation groups are inherited in an autosomal recessive manner. FANCB mutations are inherited in an X-linked manner.

Molecular genetic analysis for diagnosis, carrier detection or prenatal diagnosis (where the familial mutation has been identified) is now available in our laboratory for the FANCA, FANCC and FANCD1 genes, mutations in which account for approximately 79% of all reported FA mutations (using a combination of comprehensive bi-directional DNA sequencing of coding regions and dosage analysis using multiplex-ligation dependent probe amplification (MLPA) ). These analyses will also identify the common Ashkenazi Jewish FANCC mutation (c.457+4A>T, previously known as IVS4+4A>T).
The remaining approximate 21% of FA mutations are distributed across a further 10 genes, molecular genetic analysis for which may be made available in the future, dependent on clinical need. In the meantime, we are willing to order and validate primers in order to confirm and interpret putative mutations which may have been identified in individuals on a research basis.
Gene dossiers for submission to the United Kingdom Genetic Testing Network (UKGTN) are currently in preparation.
Referral forms and disease information sheets are available on request. For further information please contact Maria Panayi, Senior Clinical Scientist at maria.panayi@sch.nhs.uk
