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Hara’s group (Osaka University) has found that the exosome-like small EVs (SEVS) are important
mediators of the pro-tumorigenic function of senescent cells. Mass-spectrometry analysis revealed that SEVs
secreted from senescent human fibroblasts are enriched with EphA and binds to and activates ephrin-Al that is highly
expressed in several types of human cancer cells, leading to promotion of cell proliferation through EphA2/ephrin-
Al reverse signaling. Hara’s group also found that SEV sorting of EphA2 is increased in senescent cells due to its
enhanced phosphorylation resulting from oxidative inactivation of PTP1B phosphatase. These results uncover a
novel mechanism of reactive oxygen species (ROS)-regulated cargo sorting into SEVS, which is critical for the

potentially deleterious growth-promoting effect of the senescent cell secretome.



In collaboration with Ishikawa’s group (Japanese Foundation for Cancer Research), Hara’s group also
found that the hepatic translocation of obesity-induced lipoteichoic acid (LTA), a Gram-positive gut microbial
component, promotes HCC development by creating a tumor-promoting microenvironment. LTA enhances the
senescence-associated secretory phenotype (SASP) of hepatic stellate cells collaboratively with an obesity-induced
gut microbial metabolite, deoxycholic acid, to upregulate the expression of SASP factors and COX2 through Toll-
like receptor 2.

Tanaka’s group (Chiba University) reported that complex analysis of GATAS3, a key regulator for multi-
faceted T cell functions and thereby implicated in aging as well as its changes in organs, revealed that Akt, which is
an important molecule for insulin signaling, can phosphorylate GATAS3 resulting in distinct functional comlex
formation. In addition, Tanaka group found that some reference genes functionally associated with regulation of
intracellular metabolism, certain SASP factors and novel long non-coding RNAs were regulated by the tumor
suppressor p53, a mediator of cellular senescence, using adipose tissue samples derived from mouse model as well
as human obesity patients. These results indicate that the insulin-dependent regulatory system for GATAS3 function
and p53-related regulation of SASP factors or Inc RNAs may function to link between aging, obesity and diabetes
pathogenesis, and could be potential therapeutic targets for age- and lifestyle-related disease.

Kondoh’s group (Kyoto University) developed standard experimental procedures to identify and precisely
quantify human age-related blood metabolites. The combination of comprehensive CV (coefficient of variation)
analysis and RBC (red blood cell) metabolomics enabled us to identify 51 previously unreported metabolite CVs.
Ultimately, we identified 14 age-related metabolites (Chalekis et al.PNAS 2016, Kondoh et al PNAS 2016) . WE
are focusing on glycolytic enzyme PGAM as molecular link between senescence and cancer. The recent analysis of
PGAM-TG and KO mice disclosed the impact of PGAM on the Warburg effect. We also identified the molecular
mechanism of SASP X secretion.
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