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Analyses based on iron dynamics and multiomics to overcome oxidative
stress-induced carcinogenesis
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This project was planned to establish a basis for novel cancer prevention by

evaluating iron dynamics multidimensionally. We established the concept of ferroptosis, as
catalytic Fe(ll)-dependent regulated necrosis, based on our experience of iron-induced
carcinogenesis. We used phlebotomy to remove excess iron in crocidolite-induced mesothelial
carcinogenesis, which significantly prolonged survival and reduced tumor burden. We used knockout
(KO) mice of 3 repair genes for 8-oxoguanine (Oggl, Mutyh and Mthl) and found that Mutyh KO showed a
tendency to increase iron-induced renal carcinogenesis whereas Mthl KO significantly reduced
crocidolite-induced malignant mesothelioma (MM) 1n females. MM induction by crocidolite was delayed
in Dmtl transgenic mice. We also found that carbonic anhydrase 9 (CA9) confers
ferroptosis-resistance to MM cells in hypoxia. Thus, CA9 can be another target for cancer therapy.
In conclusion, iron metabolism regulates not only carcinogenesis but tumor biology.
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