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Our team is the only one to have shown that (1) part of the genetic instability
associated with Bloom syndrome results from a strong defect in cytidine deaminase
(CDA) expression and (2) CDA downregulation in wild type cells lead to genetic
instability which could predispose to cancer.
Research brief
We are working on Bloom syndrome (BS), the only known human genetic disease predisposing
patients to all kind of cancers commonly affecting the general population. BS displays one of the
strongest known correlations between chromosomal instability and a high risk of cancer at an early
age, revealing an essential role of BLM in maintenance of genetic stability and prevention of
cancer.BS is caused by mutations in the BLM gene, which encodes BLM, a RecQ DNA helicase. The
hallmark of BS cells is a high rate of sister chromatid exchange (SCEs). We recently found that that
BLM deficiency leads to the drastic downregulation of cytidine deaminase (CDA) that results in
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disequilibrium in the pyrimidine pool. CDA is an enzyme of the pyrimidine salvage pathway catalyzing
the hydrolytic deamination of cytidine and deoxycytidine to the corresponding uridine and
deoxyuridine. The pyrimidine pool disequilibrium in BS cells causes the slowing down of the
replication speed and contributes to the increase in SCE frequency associated with BS phenotype.
Moreover, siRNA-mediated downregulation of CDA in BLM-expressing cells is associated with a
significant slowdown of the replication speed and with a significant increase in SCE frequency,
reflecting thus a genetic instability known to predispose to cancer. We are analyzing the relationship
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between nucleotide pool disequilibrium and genetic instability and determining whether CDA
deficiency could predispose to cancer development.
Methodologies used
• -Cell culture
• -DNA molecular combing
• -Sister chromatid exchanges analysis
• -dNTP analysis
• -Real-time quantitative PCR
• -Immunofluorescence microscopy
• -FIH analysis
• -ChIP
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