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PTEN is a tumor suppressor found mutated in many cancers. From a synthetic
lethality drug screen with PTEN-isogenic colorectal cancer cells, we found that
mutant-PTEN cells were resistant to dual inhibitors of FLT3 and aurora kinase-A,
including KW2449 and ENMD-2076. KW2449 significantly reduced the viability of
wildtype-PTEN cells causing apoptosis, while little effect was observed in mutant-
PTEN counterparts. Transcriptome profiling showed that members of PISK-AKT
signaling pathway were strongly changed in cells after KW2449 treatment, indicating
a potentia role of the pathway in drug resistance. We found that KW2449 caused a
dose-dependent, biphasic induction of AKT phosphorylation at Ser473 in mutant-
PTEN cells. Co-treatment with the inhibitors of its upstream signaling completely
abolished the reactivation of AKT phosphorylation by KW2449 and reversed the drug
resistant phenotype. These data suggest that reactivation of AKT phosphorylation at
Ser473 is a key factor to confer drug resistant phenotype of mutant-PTEN cells to the
dual inhibitors and that proper drug combinations that shut down AKT reactivation is
necessary for the effective treatment of mutant-PTEN cancer with the dual inhibitors
in clinical settings.
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