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The FA is a rare autosomal and X-linked recessive genetic disease  
with a carrier frequency between 1/65 and 1/300 
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9. Proposed improved pipeline 

Subtype and molecularly characterize 
FA patients all at once by WES 

This strategy is extensible to other 
genetically heterogeneous BMF 

syndromes.  

NGS+MLPAX 

• We identified  the gene and both 
mutations in 36/44 (81,8%) FA 
patients (26 A, 1 B, 2 D1, 3 D2, 2 G, 
1J and 1 Q) 

• We identified  79/87 mutant alleles  
(90,8%) including full FAs and 
mosaics. 

• By WES + MLPA we were able to 
detect at least 1 mutation in all 
cases (100%) 

• At least 5 out of 9 patients presented 
mutations in genes (2 A, 1 D2, 1 G 
and 1J) that were previously 
disregarded by retroviral subtyping. 

• PB is not an ideal DNA source to 
characterize mosaic patients: only 
one mutation was found in 4/11 PB 
samples (36%) from mosaics, while 
for full FA patients only 3 out of 23 
(13%) PB DNA samples were not 
fully characterized. 

• Primary fibroblasts should be used 
as default DNA source for molecular 
analysis of all FA patients by WES.    

8. Results 
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7. Detecting large deletions by coverage 
analysis 

Castella et al, 2011 

20-30% of the patients have large deletions involving FANCA gene. 
WES cannot detect this kind of mutations and a specific technique 
(MLPA) is used instead. 

15-20% of FA patients are mosaic and depending on the levels of 
repopulation of the bone marrow, one mutation can be 
undetectable in DNA from peripheral blood (PB). 

5. Challenges for our approach 

Heterozigotic 
deletion of both  
exon 32 and 33 
of FANCA 

Casado et al, 2007

Problems:
•Information only about the gene not the mutations.
•Retroviral subtyping can fail and is labor intensive.
•Problems with different batches of viral particles.
•No clear mutation hot spots and many private
mutations.
•Some FA genes are very big such as FANCA,
BRCA2, SLX4 or have pseudogenes (FANCD2)

4.Analysis by WES of 44 
FA patients  

 
•27 Patients were “full FA” patients with no 
somatic mosaicism detected 
 

•17 patient were mosaic 
 

•27 patients were already subtyped 
 

•In 10 patients several FA genes had been 
disregarded by retroviral subtype analysis but the 
affected gene was still unknown 
 

•7 Patients were completely unsubtyped. 
 

•Commercial  enrichment kit SureSelectXT All 
Exon,  V5 50,621,018 bp V5  of  Agilent was used 
with a Illumina HiSeeq 2500 sequencing system. 
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