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Abstract

(1) Background

The RassMEK/MAPK signal is a well-known intracellular pathway that plays an important
role in many intracellular responses such as cell proliferation and survival. Constant
activation of the MAPK pathway, because of aberrant receptor tyrosine kinase activation and
ras or BRAF mutations, is frequently found in human cancers and represents a major factor in
determining abnormal cell growth. Some compounds have been approved including issues
such as insufficient efficacies in clinical. Thus, we needed potent and highly selective
MEK1/2 inhibitors at the time. In this thesis, the author documented antitumor activities and
predictive marker identifications for a novel MEK1/2 selective inhibitor, SMK-17.
(2) Creation of a novel potent MEK1/2 inhibitor, SMK-17

The author obtained a very potent and novel MEK1/2 inhibitor, SMK-17 from a
structure-activity correlation study from over 1,000 derivatives of diphenyl amine sulfonamide.
The binding model showed that SMK-17 binds to an allosteric pocket adjacent to the ATP
binding site. In addition, the protonated amine of this compound forms salt-bridges with the
v-phosphate of ATP. A kinase profiler using 233 kinases and kinetics study revealed that
SMK-17 is a completely non-ATP-competitive and highly selective MEK1/2 inhibitor.

SMK-17 exhibited potent antitumor activity against tumor models harboring mutated BRAF,

such as HT-29 cells, both in vitro and in vivo animal models by oral administration. SMK-17
selectively blocked the MAPK pathway signaling, which induced downregulation of cyclin D1
without affecting other signal pathways.
(3) Predictive biomarker identification for a MEK1/2 inhibitor

This study demonstrated that B-catenin mutation accelerates MEK1/2 inhibitor-induced
apoptosis from the comprehensive cell line profiling study. SMK-17 induced apoptosis in
tumor cell lines harboring B-catenin mutation at the effective concentration. To confirm the
possibility of mutation of B-catenin as a prediction marker of the MEK inhibitor, the author
evaluated the effects of dominant negative TCF4 (DN-TCF4) and active mutated B-catenin on
MEK inhibitor-induced apoptosis. As a result, DN-TCF4 reduced MEK inhibitor-induced
apoptosis (loss of function). In contrast, active mutated 3-catenin accelerated MEK
inhibitor-induced apoptosis (gain of function). The findings provided B-catenin mutation as a
novel and important responder biomarker for the treatment of MEK 1/2 inhibitors.
(4) Conclusion

These findings would provide the novel clinical usefulness of MEK1/2 inhibitor as single
agents for the patients with tumors carrying the Wnt/B-catenin pathway mutation.
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