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The introduction of molecularly targeted drugs in the 21st century marks a new and 
exciting era for cancer therapy. One of these new drugs is Imatinib (IM, Gleevec), 

a selective tyrosine kinase inhibitor that blocks the catalytic activity of the BCR-
ABL oncoprotein. IM therapy has revolutionized the treatment of chronic myeloid 
leukemia (CML) worldwide. Nevertheless, early relapses and IM-resistant disease 
occur in a signifi cant proportion of patients. Our recent studies indicate that CML 
stem cells are less responsive to IM and other tyrosine kinase inhibitors and are critical 
target population for IM resistance. Improved treatment approaches to prevent the 
development of resistant subclones by targeting other key molecular elements active 
in CML stem cells are thus clearly needed. One candidate is a complex we recently 
discovered that forms in CML stem/progenitor cells between the oncoproteins 
encoded by AHI-1 (Abelson helper integration site 1), BCR-ABL and the JAK2 kinase. 
Th is complex contributes to the transforming activity of BCR-ABL both in vitro and in 
vivo and also plays a critical role in the IM response/resistance of primary CML stem/
progenitor cells. Interestingly, treatment with IM or dasatinib (DA) in combination 
with a new JAK2 inhibitor (TG101209) resulted in greater inhibition of CD34+ CML 
stem/progenitor cells from IM nonresponders, compared to the same cells treated with 
a combination of IM and DA, as measured by colony-forming cell assays and long-
term culture-initiating cell assays. Th ese results suggest that targeting both BCR-ABL 
and JAK2 activities may be a potential therapeutic option for IM resistant patients. 
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