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Development of therapeutic strategies targeting molecular mechanisms underlying
the therapy resistance endowed by activated tyrosine kinase mutants in
hematological malignancies
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FLT3-1TD PI3K/Akt
PIM p53  Chkl
BCR/ABL Jak2-V617F Mdm2
PECAM-1 SDF-1 P13K/Akt/mTORCL

Constitutively activated aberrant tyrosine kinases play important roles in
development and evolution of hematopoietic malignancies and are also implicated in acquisition of
therapy resistance. In the present studies we found that Pim kinases induced through the robust
activation of STAT5 by FLT3-1TD protect the mTORC1/4EBP1/Mcl-1 pathway to confer the resistance to
the PI3K/Akt inhibitors on FLT3-1TD-positive acute myeloid leukemia cells and, thus, represent
promising therapeutic targets. We also found that, by augmenting p53-mediated downregulation of
Chkl, the Mdm2 inhibitors enhances apoptosis induced in leukemic cells synergistically by
chemotherapeutics and inhibitors for aberrant tyrosine kinases, which also downregulate Chkl
activation. Finally, we demonstrated that PECAM-1 enhanced CXCR4-mediated SDF-1-signaling in
hematopoietic cells by binding with CXCR4 to maintain its surface expression in a similar manner
with the CXCR4 mutants found in hematopoietic malignancies.
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