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    Abstract
Naked mole-rats (NMRs) have a very low spontaneous carcinogenesis rate, which has prompted scientists to study their cancer resistance mechanisms in order to provide clues for human cancer prevention. Although cancer resistance in NMRs has been intensively investigated at the cellular level, it is still unknown how strongly resistant NMR individuals are to carcinogenesis and how NMR tissues respond to experimental carcinogenesis induction. Here, we show that NMRs exhibit extraordinary resistance against potent chemical carcinogenesis induction through a dampened inflammatory response. Although carcinogenic insults damaged skin cells of both NMRs and mice, NMR skin showed markedly lower immune cell infiltration and reduced induction of inflammatory genes. NMRs harbor loss-of-function mutations in receptor-interacting protein kinase 3 (RIPK3) and mixed lineage kinase domain-like (MLKL) genes, which are essential for necroptosis, a type of necrotic cell death that activates strong inflammation. A necroptosis-inducing stimulus did not increase death of NMR cells. After carcinogenic insults, leakage of the HMGB1, a marker of necrotic cell death, was not increased in NMR skin. In mice, inhibition or knockout of RIPK3 reduced immune cell infiltration and delayed the onset of chemical carcinogenesis. Therefore, necroptosis deficiency may serve as a cancer resistance mechanism via attenuating the inflammatory response in NMRs. Our study sheds light on the importance of a dampened inflammatory response as a non-cell-autonomous cancer resistance mechanism in NMRs. Further in vivo study of the unusual tissue immune system and carcinogenesis resistance of NMRs may lead to the development of new strategies to prevent carcinogenesis in humans.
Significance Statement In contrast with intensive studies of cancer resistance mechanisms in naked mole-rats (NMRs) at the cellular level, little is known about how NMR individuals respond to carcinogenesis induction, despite the fact that cell-to-cell interactions in tissues regulate carcinogenesis in vivo. Here, we demonstrate that NMRs are remarkably resistant to chemical carcinogenesis induction and characteristically have attenuated tissue inflammatory responses to carcinogenic insults. NMRs have loss-of-function mutations in RIPK3 and MLKL genes and thus cannot activate necroptosis, a type of inflammation-inducing cell death. RIPK3 inhibition in mice reduced immune cell infiltration in response to carcinogenic insults and delayed the onset of chemical-induced carcinogenesis. Our results highlight the importance of studies on dampened tissue inflammatory responses to understand cancer resistance of NMRs.
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