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Survivin is an inhibitor of apoptosis, expressed during development and overexpressed in human cancers. In CML, its expression has 
been attributed to the activation of chimeric bcr-abl protein pathways, conferring growth advantage to neoplastic cells and playing a 
critical role in leukemogenesis. Survivin specific cytotoxic T-cell clones have been determined in CML, implying that immunotherapy 

against survivin may be an alternative therapeutic approach for patients not achieving an hematologic, cytogenetic or molecular 
remission.1-3 The aim of this study was to analyse the expression of survivin and its variants (pro- and anti-apoptotic) in CML patients 

receiving imatinib both at diagnosis and during the follow-up period.
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The disease burden (bcr-abl transcripts) was estimated by standard protocol (quantitative real-time RT-PCR, Ipsogen, UK). 
REST and SPSS-v.10 software were used for the statistical analysis. 
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20 patients with CML 12 normal volunteers  

(normal individuals and patients with non-Hodgkin lymphoma in complete remission)

RT-PCR (Real-Time and Semi-quantitative) 

The increased expression of survivin in BM of CML patients during remission could be attributed to the presence of normal progenitor 

cells that rehabilitate a normal haematopoiesis after treatment. These findings question the suitability of survivin as a target in 

immunotherapy target in CML patients as it was previously proposed.
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Increased expression of survivin and its variants was observed in all CML patients 

at diagnosis, both in PB (peripheral blood) and BM (bone marrow). However, such 

an increased expression was also found in BM of CML patients in complete 

cytogenetic and/or molecular remission of the disease, which was considerably 

higher than its expression at diagnosis or in normal BM.
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Primers used in real-time and semi-quantitative PCR reactions. B-actin and b2M 

(b2-microglobulin) were used as references genes in the conventional and 

quantitative real time PCRs, respectively.

1M 2 3 4


