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Variations in ALL responses to Daunorubicin exist independently of genetic variation in the  
ATM gene
Statement of the Problem: Daunorubicin (DNR) is commonly used in the treatment of acute lymphoblastic leukaemia (ALL). 
Various DNR mechanisms of action have been proposed and its action is likely to be multi-modal. The ataxia–telangiectasia 
mutated (ATM) protein initiates DNA repair and apoptosis as well as the upregulation of anti-oxidant proteins. Genetic 
alteration in ATM is common in ALL and these may result in cells which are more sensitive to oxidative stress and are likely 
to undergo altered DNA repair and apoptosis. Thus, it may be hypothesized that the responses of ALL cell lines to DNR would 
depend on alterations to the ATM gene.

Purpose: The purpose of this study was to identify functional mutations in ATM gene in three ALL cell lines and to correlate 
these to the cellular responses to DNR.

Methodology: Three ALL cell lines (CCRF CEM, MOLT 4 & SUP-B15) were examined following 4 hours treatment with DNR 
chemotherapy and varying recovery periods. Methods used were MTT assay, ATM gene sequencing, Western blot, γH2AX 
assay, ROS assay and apoptosis assays.

Results: SUP-B15 showing significantly more resistance to DNR compared to the other cell lines. There were no mutations in 
the ATM coding region of all three cell lines. ATM and its downstream targets p53 and SOD2 were found to be phosphorylated 
in all cells except p53 was not phosphorylated in SUP. DNR induced apoptosis similarly in all cell lines but there were variations 
in ROS levels in response to DNR.

Findings: Although no variations in ATM were identified, repair of DSBs was slower in SUP-B15 and it exhibited prolonged 
elevation of ROS levels. DNR induced apoptosis similarly in all lines.

Conclusion & Significance: It can be concluded that the increased resistance to DNR seen in the SUP-B15 line could be due 
to variations in its DNA repair pathways or in its anti-oxidant pathways independently of ATM.
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