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Cellular senescence impacts many physiological and pathological processes. A durable cell cycle arrest, a pro-
inflammatory secretory phenotype and metabolic reprogramming characterize it. Identifying common and specific
metabolic liabilities in senescence subtypes provide novel inroads to exploit senescence targeting for health
benefits. In cultures of normal, human diploid fibroblasts, we used dynamic analyses of transcriptome and
metabolome profiles in senescence subtypes to reveal a homeostatic switch of glycerol-3-phosphate (G3P) and
phosphoethanolamine (PEtn) accumulation linking lipid metabolism to the senescence gene expression program.
G3P accumulation by Glycerol kinase (GK) overexpression drives the senescence program, while scavenging by G3P
phosphatase (G3PP) overexpression counteracts senescence. In this research proposal, we will address: 1) the
expression and regulation of these enzymes in in vitro and in vivo models of senescence; 2) the signal transduction
elements mediating cell cycle arrest and the inflammatory secretory phenotype upon G3P accumulation; 3) the
pharmacological and genome editing strategies to modulate G3P accumulation in pathophysiology of cancer, aging
or wound healing. The student will combine state-of-the-art approaches in metabolomics, biochemistry, genome
editing in vivo and in vitro to reveal the molecular mechanisms and the therapeutic potential of these metabolic
determinants of the senescent state.
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