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Role of precancerous cells as components of the tumor microenvironment
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Many cancer cells are formed by accumulating DNA mutations over a long
period of time. During this process, various pre-cancerous cells are produced. Pre-cancerous cells
have been regarded as merely an intermediate stage in the formation of cancer cells, and their other

roles have not been considered. In this study, we focused on the KEAP1-NRF2 system, which is known
to be involved in the malignant transformation of many cancers, and revealed that even in malignant
tumors accompanied by NRF2 activation, tumors can be suppressed by activating NRF2 in surrounding
normal cells. We also discovered that squamous epithelial cells with KEAP1 gene mutations disappear,
whereas squamous epithelial cells with NRF2 gene mutations can survive for a long time.
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