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The Sphingomyelin synthase (SMS1 and SMS2) enzymes constitute a class of 
transferases, belonging to the sphingolipid pathway and they catalyze the synthesis of 
sphingomyelin (SM). The role of sphingolipids has transformed, from being vital 
components of cellular membranes to mediators of various biological processes, such as 
proliferation, regulation of the cell cycle and differentiation. SMS catalyzes the transfer 
of the phosphorylcholine moiety from phosphatidylcholine to ceramide (Cer), generating 
SM and diacylglycerol (DAG). The role of SMS in cancer stems from its ability to 
regulate the levels of two bioactive lipids, Cer (mediator of anti-proliferative effects) and 
DAG (a mitogenic lipid), which have opposing effects on cell proliferation. Previous 
work from our laboratory has shown that SMS1 expression and activity is elevated in 
Chronic Myelogenous Leukemia (CML) and is mediated by the oncogene Bcr-Abl, a 
fusion tyrosine kinase. High SMS1 expression in CML has a pro-proliferative effect in 
these leukemic cells. My dissertation establishes the precise molecular mechanism via 
which Bcr-Abl regulates SMS1 expression. In the first part of my dissertation, I show that  
Bcr-Abl up-regulated the mRNA expression of SMS1 through a transcription-translation 
mechanism. Herein Bcr-Abl increased SMS1 transcription from a novel alternative 
transcriptional start site (TSS). This resulted in the generation of an mRNA with a short 
5’UTR, which was translated 20-fold more efficiently, resulting in an increased SMS1 
protein expression. Thus for the first time these results show that an oncogene (Bcr-Abl) 
increased protein abundance of its downstream target (SMS1) via mediating a shift in 
transcription initiation. In the second part of my dissertation, I elucidated the molecular 
mechanism resulting in the shift in transcription initiation of SMS1 in CML cells. I 
identified that the transcription factor GATA-1 bound to the up-stream promoter region 
and regulated transcription from it. This is the first description of an up-stream 
transcriptional regulator of SMS1. Interestingly, I showed that in a subset of AML cells 
with high GATA-1 expression, SMS1 transcription was also regulated in a similar manner 
and affected progression of cells through the cell cycle. Herein I identified a novel role of 
SMS in affecting cellular proliferation in AML cells.  
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