
Abstract 
Cellular senescence is a known driver of carcinogenesis and age-related 
diseases, yet senescence is required for various physiological processes. 
Age-associated inflammation associated with the secretions of these 
cells, called the senescence-associated secretory phenotype (SASP), has 
been suggested to play a role in age-associated disease progression. In 
Chapter 2, I demonstrate a novel interplay between senescence and the 
stress response that affects both the progression of senescence and the 
behavior of senescent cells. Stress granule (SG) assembly alone is 
sufficient to decrease the number of senescent cells, due to 
plasminogen activator inhibitor-1 (PAI-1), a known promoter of 
senescence and component of the senescent-associated secretory 
phenotype (SASP), localization to SGs. PAI-1 SG recruitment increases 
the translocation of cyclin D1 to the nucleus, promotes RB 
phosphorylation, and maintains a proliferative, non-senescent state due 
to its decreased secretion. In chapter 3, I demonstrated that senescent 
cells, which accumulate with age, exposed to chronic oxidative stress, 
are unable to form SGs. Mechanistically, we demonstrate that 
senescent cells’ inability to form SGs correlates with an upregulation in 
both the heat-shock response and autophagy pathways, both of which 
are well-established promoters of SG disassembly. Finally, in Chapter 4, I 
show that the rasGAP SH3-binding protein 1 (G3BP1), a key component 
of SG assembly, is required for the activation of the SASP. G3BP1 
achieves this effect by promoting the association of the cyclic GMP-AMP 
synthase (cGAS) with cytosolic chromatin fragments, promoting the 
expression of SASP factors without affecting cell commitment to 
senescence. G3BP1 depletion or pharmacological inhibition impairs the 
cGAS-pathway preventing the expression of SASP factors without 
affecting cell commitment to senescence. These SASPless senescent 
cells impair senescence-mediated growth of cancer cells in vitro and 
tumor growth in vivo. Overall, this collection of work demonstrates that 
SGs and their components are key mediators of age-related disease and 
are targets of intervention to impair or prevent diseases, such as cancer. 
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