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Aging is closely correlated with drastic changes on the cellular level. Many details about
aging from the molecular side of view are known, for example about changes in gene
expression or the reduction of telomeres protecting DNA. How the cytoskeleton changes its
structure and function and how aging alters the mechanical properties of the cell is still under
investigation.

For our experiments fibroblasts from human donors differing in age were chosen. Their age
lies in the range between 10 and 67 years. Initial experiments demonstrated an age-specific
difference in mechano-sensitivity if cyclic stretched. Senescent cells orient faster
perpendicular towards the stretching direction than cells from young donors. To correlate that
age-specific difference in mechano-sensitivity to mechanical cell properties the Young-
modulus of the cells was measured using atomic force microscopy (AFM). Large cell areas
(100x100um?) were mapped with 5x5um per pixel resolution to get an insight of the local cell
properties. At each point a force-distant curve was acquired and the Young-modulus was
calculated via Hertz fit.

A significant difference for the Young-Modulus values of young and senescent cells was
found. To affirm the data given an actin assay was performed via G-actin / F-actin assay kit
(Cytoskeleton). Here the total amounts of G- and F-actin were determined, indicating that
senescent cells have a decreased total amount of actin. The ratio G/F actin seems to be
independently from age. Further experiments were then performed with siRNA transfected
cells. The siRNA was used to decrease the amount of actin aiming for the value for senescent
cells. Using this method it was shown that the elasticity of the transfected cells lays in the
same range as the elasticity of senescent cells.

In conclusion, our results suggest that actin expression decreases with aging and thus
softening of the cells takes place. This may also explain the faster mechano-response of the
older cells since a smaller amount of actin needs to be reorganised.
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Materials and Methods

Atomic force microsopy (AFM)
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Results and Discussion
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