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Abstract

Fanconi anemia: A paradigm of the Molecular detection of
common mutations in Egyptian Fanconi anemia patients.
Rehab Mostafa Mohamed Mosaad

Introduction: FA-A is the most frequent complementation group
representing approximately two-thirds of the FA patients in the
majority of countries. Aim of the work: screening the most
common mutations in exons 27, 34, 38 and 43 of FANCA gene in
the Egyptian Fanconi anemia patients and Phenotype /genotype
correlation to evaluate the severity of the disease with the gene
mutations. Subjects and Methods: Thirty Egyptian FA cases,
their age range from 5 to 15 years ,descending from unrelated
consanguineous pedigrees were recruited from the outpatient
clinic of the Clinical Genetics department, NRC. Control group
was 10 unrelated matching age and sex with no family history of
Fanconi anemia. All patients had positive chromosomal breakage
studies with diepoxybutane (DEB) confirming the diagnosis of
FA. Amplification of FANCA gene exons, Restriction Analysis,
DNA sequencing for patients and controls was done. Results: 20
% (6/30) of our patients had homozygous deletion of exon 27 of
the FANCA gene , this detected deletion needs more studies to
define the boundaries ; these patients presented with severe
phenotype, 67% were born with low birth weight. All patients had
cafe” au lait spots, hyper pigmentation, and 83% had skeletal
abnormalities. Moreover, chromosomal breakage (DEB test) in
this group was with an average of 11.5 break/ cell . No 2574C*>
G (S858R) mutation in exon 27 or ¢.3788_3790 del TCT mutation
in exon 38 in the FANCA gene wsa detected in our studied
patients. Moreover, no new mutations were detected in exons 34
and 43 of the FANCA gene. This is the first step in defining the
mutation spectrum of FA in Egyptian patients.

Keywords: Fanconi anemia, FANCA gene, DEB, 3788-3790del
mutation.
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Introduction

Fanconi anemia (FA; MIM 227650) is a genetically
heterogeneous chromosomal instability syndrome associated with
multiple congenital abnormalities, progressive pancytopenia, and
predisposition to both hematologic malignancies and solid tumors
(Morgan et al., 2005).

It is a very rare (1-5 per million) autosomal recessive or X-
linked (FA-B group) disease (Callen et al., 2005; Kutler and
Auerbach 2004).FAis caused by a genetic defect in a cluster of
proteins responsible for DNA repair (D'Andrea, 2010). Fanconi
anemia cells are hypersensitive to DNA cross-linking agents, such
as diepoxybutane (DEB) and this provides a valuable laboratory
test to support the clinical diagnosis (Auerbach, 2009).

Fanconi anemia is caused by biallelic mutations in one of at
least 15 FA genes that are responsible for the known FA
complementation groups (A, B, C, D1 [BRCA2], D2, E, F, G, I, J
[BRIP1], L, M, N [PALB2], O [RAD51C], and P [SLX4]) (Hucl
and Gallmeier, 2011).FA-A is the most frequent complementation
group representing approximately two-thirds of the patients in the
majority of countries accounting to 60-66 %. (Kennedy and
D'Andrea, 2005).

To our knowledge, Fanconi anemia mutations have not yet been
investigated in the Egyptian population, characterized by a
heterogeneous ethnic background and a high rate of
consanguinity.

Aim of this work:

The aim of the present work was screening of the most common
mutations of FANCA gene in the Egyptian Fanconi anemia
patients and Phenotype /genotype correlation to evaluate the
severity of the disease with the gene mutations.
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1.1. Fanconi anemia
1.1.1. Definition

FA (MIM 227650) is a rare genetic disease characterized by
childhood-onset bone marrow failure (aplastic anemia),
cancer/leukemia susceptibility, multiple congenital abnormalities
and cellular hypersensitivity to interstrand DNA crosslinking
(ICL) agents, such as MMC, diepoxybutane (DEB), melphalan,
cisplatin and cyclophosphamide (Wang ,2007) . It is an autosomal
recessive disease (all complementation groups except FA-B
group) or X-linked (FA-B group) (Taniguchi , 2009).

FA is a genetically heterogeneous disease caused by biallelic
mutations in one of at least 15 FA genes which are responsible for
the known FA complementation groups (A, B, C, D1 [BRCAZ],
D2, E, F, G, I, J [BRIP1], L, M, N [PALB2], O [RAD51C], and P
[SLX4]). The latter two genes are still thought of as tentative as
they do not fall within a very easily characterized compartment
biologically and have very few representative individuals (Hucl
and Gallmeier, 2011).

1.1.2. Incidence and Prevalence

FA is a very rare disease (1-5 per million) and its heterozygous
carrier frequency is estimated to be 1/300 (Auerbach et al., 2001).
In some populations (Ashkenazi Jewish, Spanish Gypsy, and
black South African) the carrier frequency of FA is estimated at
around 1:100 (Kutler and Auerbach 2004 & Callen et al., 2005&
Morgan et al .,2005).The median age at diagnosis is 6.5 years for
boys and 8 years for girls, but the age at diagnosis ranges from 0
to 48 years. From 1981 to 1990, the median age at death was only
19 years; by 2000 the median age had reached 30 years, probably
because of improved medical care (Alter, 2003Db).
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