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Unraveling the working principle of MEK inhibitor resistance in cancer cells by
artificial control of cell growth signal dynamics
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It remains largely elusive that how cancer cells show intrinsic resistance
to MEK inhibitors. To understand the essentials of the resistance in cancer cells, this study aimed
to unravel the working principle of the MEK inhibitor resistance from the viewpoint of activity
dynamics of cell growth signaling. For this purpose, | established an imaging system for
simultaneous monitoring of the dynamics of mTORC1 activity and that of cell cycle progression in
living cells. An image analysis pipeline for the obtained images was also developed. The analysis
pipeline enabled to track cell cycle statuses from single cell for more than 3 days with
quantitative manner. | also examined the possibilities of manipulating mTORC1 activity dynamics with

higher temporal resolution. During the analysis, | obtained a preliminary data that implies a novel
regulatory mechanism of mTORC1 activity via homo-multimerization of mTOR.
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