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In this aging society, prevention of cancer is one of the most important social targets to be achieved.
However, no effective preemptive cancer treatment has been established, mainly because the events
occurring at the initial stage of carcinogenesis remain largely unknown. Recently, Moreno’s and
Fujita’s group have revealed that normal and transformed epithelial cells compete with each other for
cell survival; a process called cell competition. In this research proposal, we aim to develop this
newly emerging research field and to establish an innovative way to prevent cancer by detecting and

treating it from pretumoral stages.

By collaboration with Prof. Eduardo Moreno (Bern University, Institute of Cell Biology), the
research group of Prof. Yasuyuki Fujita (Hokkaido University, Institute for Genetic Medicine) has
explored molecular mechanisms that regulate cell competition between normal and transformed
epithelial cells via various biochemical, genetic and cell biological approaches. Consequently, they
have successfully revealed multiple cell competition regulators. Especially, they have discovered, for

the first time in the world, that ‘metabolic regulation is involved in cell competition’. In



Ras-transformed cells that are surrounded by normal epithelial cells, two metabolic changes occur:
increased glycolysis and decreased mitochondrial activity. In addition, PDK4 acts as a crucial
upstream regulator for the two metabolic changes. This metabolic alteration is comparable to the
Warburg effect that occurs at the later stage of carcinogenesis. This is a novel, important findings that
shed light on the events occurring at the initial stage of carcinogenesis, a black box in cancer biology,
thus potentially leading to establishment of cancer preventive medicine. These data are published in
Nature Cell Biology (Kon et al., 2017).

Prof. Fujita and Moreno has also promoted international interaction between Japan and Swiss.
Japanese and Swiss researchers (post-doc and PhD student) have joined the other side of the lab and
undertaken a research project for 1-3 months. Through this exchange program, the young researchers
have learned a variety of experimental techniques and obtained knowledge of different research
fields. Moreover, they have successfully acquired international sense and cultural differences. Two
PhD students from the Japanese side could grasp the location of their own research in the world and

deeply understand the importance of communication skills in English.

Through this program, Fujita group has started several international collaborations with Moreno
group. Even after this program, the two groups plan to continue the exchange program of young
researchers between the two countries. Such interactions of young scientists will help strengthen the

current and future relationship and cooperation between Japan and Switzerland.
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