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Abstract of Thesis

Senescent cells undergo an increase in size compared to young cells, promoting age-related diseases. Currently, the molecular
mechanism behind the maintenance of such huge cell architecture undergoing senescence remains poorly understood. Here
we focus on reorganization of actin stress fibers induced upon replicative senescence of human fibroblasts, typically used as
a senescent cell model. Our group previously revealed that stress fibers of human fibroblasts are comprised of 135 proteins,
and 63 of them are upregulated with replicative senescence. We identified that AP2A1 (alpha 1 adaptin subunit of the adaptor
protein 2) is upregulated in senescent human fibroblasts along stress fibers, which are enlarged following the increase in cell
size. We revealed that knockdown and overexpression of AP2A1 in senescent and young cells suppresses and advances key
senescence-associated phenotypes, respectively, suggesting that AP2A1 may be used as a senescence marker. We also found
that AP2A1 is colocalized with integrin 1, and both of them move linearly along stress fibers. Together with our further
observations that focal adhesions are enlarged upon senescence to strengthen the anchorage to the substrate, these findings
suggest that cells maintain their large size by supplying integrin B1 to focal adhesions via AP2A1-mediated translocation along
stress fibers. This mechanism may work efficiently in senescent cells, rather than using a random diffusion-limited process,
given the enlarged cell size and resulting increase in travel time and distance for vesicle transportation. Additionally, we
carried out a detailed literature search for the functions of the other upregulated proteins that have not been described in the
context of senescent stress fibers before. Hereafter, we briefly describe key significant pathways and provide some specific
descriptions of the protein connections. We demonstrate that replicative senescent fibroblasts exhibited changes in a variety
of cellular processes. Taken together, our findings demonstrate that the multiple phenotypic alterations in senescence depend
on different protein expressions, which lead to an imbalance among functional proteins.
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