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Abstract 
Targeting mTOR signaling is a promising approach for treating blood cancers. We reported 
that mTOR kinase inhibitors, including PP242 and MLN0128, synergize with ABL tyrosine 
kinase inhibitors (TKIs) to cause cell cycle arrest and death in acute leukemia cells driven by 
BCR-ABL. mTOR kinase inhibitors are more effective than rapamycin in these models and 
have minimal effects on normal hematopoietic cells and immune responses at anti-leukemic 
doses. Ongoing studies indicate that mTOR kinase inhibitors are immunosuppressive at 
slightly higher concentrations. Moreover, the compounds are generally not cytotoxic as 
single agents in leukemia or lymphoma models. These findings emphasize the need for 
rational combinations to unleash the therapeutic potential of mTOR kinase inhibitors. To this 
end, we have tested various classes of anti-cancer agents guided by gene expression and 
proteomic data. Our data reveal synergies between mTOR kinase inhibitors with histone 
deacetylase inhibitors in B-ALL, and with BCL2 antagonists in DLBCL. Unexpectedly, mTOR 
kinase inhibitors protect B-ALL cells from methotrexate and 6-mercaptopurine, 
chemotherapeutic agents used in the treatment of B-ALL patients. ABL TKIs can also protect 
B-ALL cells from methotrexate by inhibiting downstream mTOR signaling. Together these 
studies identify potential applications and limitations of mTOR-targeted therapy in blood 
cancers. 
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