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Multi-tumor analysis of ERK signal dynamics during oncogenesis
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We investigated the spatiotemporal ERK MAPK signal dynamics of cancer cells
in two organs, skin and pancreas, using in vivo FRET imaging. While epidermal cells showed ERK
activity fluctuations, the activity was highly stable in the pancreatic cancer. We followed the ERK
activity dynamics during the mouse skin tumor development in RasH2 transgenic mice and found ERK
activity is initially fluctuating but later transits to stably high activity. Interestingly, when
the tumor cells are in the high-stable ERK activity, the cells showed heterogeneous response to its
inhibitor with some cells showing resistance to the treatment.

In this study we observed the two types of cancers and revealed the involvement of ERK activity
temporal patterns. Our findings show how the physiological epithelial tissues modify their
spatiotemporal signal patterns to generate drug-resistant tumors.
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