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In this study, we analyzed molecular mechanisms of intrinsic resistance to

MEK inhibitor in BRaf- or KRas-mutated cancer cells. In BRaf-mutated cancer cells, MEK inhibitor
linearly reduced ERK activity and cell proliferation rate, whereas KRas-mutated cancer cells showed
non-linear relation between ERK activity and cell proliferation induced by MEK inhibitor, thereby
showing resistance to MEK inhibitor. This was mediated by mTOR pathway, and we confirmed that
co-treatment with MEK inhibitor and PI3K/mTOR inhibitor synergistically decreased cell proliferation

rate. The molecular mechanisms underlying mTOR-mediated intrinsic resistance to MEK inhibitor in
KRas-mutant cancer cells were further analyzed by experiments and mathematical modeling. We found
that not only feedback regulations between ERK and mTOR pathways but also transcriptional regulation
by ERK pathway substantially contributed to the intrinsic resistance to MEK inhibitor.
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