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            Abstract
Obesity has become more prevalent in most developed countries over the past few decades, and is increasingly recognized as a major risk factor for several common types of cancer1. As the worldwide obesity epidemic has shown no signs of abating2, better understanding of the mechanisms underlying obesity-associated cancer is urgently needed. Although several events were proposed to be involved in obesity-associated cancer1,3, the exact molecular mechanisms that integrate these events have remained largely unclear. Here we show that senescence-associated secretory phenotype (SASP)4,5 has crucial roles in promoting obesity-associated hepatocellular carcinoma (HCC) development in mice. Dietary or genetic obesity induces alterations of gut microbiota, thereby increasing the levels of deoxycholic acid (DCA), a gut bacterial metabolite known to cause DNA damage6. The enterohepatic circulation of DCA provokes SASP phenotype in hepatic stellate cells (HSCs)7, which in turn secretes various inflammatory and tumour-promoting factors in the liver, thus facilitating HCC development in mice after exposure to chemical carcinogen. Notably, blocking DCA production or reducing gut bacteria efficiently prevents HCC development in obese mice. Similar results were also observed in mice lacking an SASP inducer8 or depleted of senescent HSCs, indicating that the DCAâ€“SASP axis in HSCs has key roles in obesity-associated HCC development. Moreover, signs of SASP were also observed in the HSCs in the area of HCC arising in patients with non-alcoholic steatohepatitis3, indicating that a similar pathway may contribute to at least certain aspects of obesity-associated HCC development in humans as well. These findings provide valuable new insights into the development of obesity-associated cancer and open up new possibilities for its control.
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                    Figure 1: Cellular senescence in HSCs.[image: ]


Figure 2: IL-1Î² deficiency alleviates obesity-induced HCC development.[image: ]


Figure 3: Antibiotics treatments alleviate obesity-induced HCC development.[image: ]


Figure 4: Bacterial metabolite promotes obesity-induced HCC development.[image: ]
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Epidemiological data have demonstrated a link between obesity and cancer. This study shows that in a mouse model of liver cancer, a high-fat diet strongly enhances tumorigenesis by provoking a senescence-associated secretory phenotype (SASP), a recently identified senescent phenotype associated with the secretion of various tumour-promoting factors. Antibiotic and other interventions show that the fatty diet altered the composition of intestinal bacteria leading to more production of deoxycholic acid (DCA), a by-product of microbial bile acid metabolism that is known to cause DNA damage. The authors suggest that DCA, acting with other as-yet unknown factors, induces senescence and the secretion of various senescence-associated cytokines in hepatic stellate cells. These cytokines in turn act to promote the development of liver cancer. These findings highlight the complex mechanistic links between diet, the microbiota and cancer and suggest novel therapeutic approaches.
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