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Identification of molecular targets regulating feedback mechanisms

following MAPK inhibition in KRAS/BRAF mutant cancers.
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The purpose of this project is to identify molecular targets whose inhibition induces sensitivity to
MEK/BRAF inhibition in KRAS/BRAF mutant cancer. Because of heterogeneity in signaling
pathways among tissues and organs, we also try to develop companion diagnostics to optimize the
stratification of patients who should be treated with each combinatorial regimen.

In this year, we first analyzed the existence of feedback reactivation of MAPK signaling in KRAS
mutant cancer cell lines derived from lung, colorectal, and pancreatic cancers. Unsupervised analyses
of gene expression profile revealed epithelial-mesenchymal transition (EMT) status was related to
the subtype of KRAS mutant lung and pancreatic cancers. In contrast, most of colorectal cancer cell
lines were epithelial phenotype. In epithelial-like KRAS-mutant lung cancers, this feedback was
attributed to ERBB3-mediated activation of MEK and AKT. In contrast, in mesenchymal-like KRAS-
mutant lung cancers, FGFR1 was dominantly expressed but suppressed by the negative regulator
Sprouty proteins; MEK inhibition led to repression of SPRY4 and subsequent FGFR1-mediated
reactivation of MEK and AKT. The combination of a MEK inhibitor trametinib and an FGFR inhibitor
BGJ-398 induced cell death in vitro and tumor regressions in a patient-derived xenograft model with
mesenchymal phenotype.

We have also analyzed feedback mechanisms induced following MAPK inhibition in BRAF mutant
cancers. In addition to hot spot mutations at V60OE, a wide range of other missense mutations (non-
V600E) has been reported. Despite the successes of treating BRAF mutant V600E melanoma with
BRAF pathway inhibitors, treatment strategies targeting other non-V600OE mutant cancers have not
been fully identified. We found that EGFR, and in some cases FGFR, tonically activated the
MEK/ERK pathway, despite the presence of BRAF mutants with elevated kinase activity. In the low
BRAF kinase activity mutants, EGFR had even greater control over the MEK/ERK pathway,
essentially contributing completely to the tonic MAPK signal. These findings indicate that EGFR
plays roles both in basal and feedback activation of MAPK signaling. Combination of anti-EGFR
antibody, cetuximab, with trametinib achieved tumor shrinkage in xenografts derived from BRAF
non-V600E mutant cancer cell lines. Furthermore, a clinically relevant dual inhibitor of EGFR and

RAF, BGB-283, was effective at shrinking tumors in mouse models of BRAF non-V600E mutants.
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