Abstract

Autophagy, senescence and apoptosis are tightly linked processes which together determine the fate
of cells in response to various stresses. There is ample evidence supporting the notion that senescent
cells are highly dependent on autophagy and this process is here much more intensive than in
nonsenescent cells. Autophagy may to some extent compensate increased energetic and metabolic
demands of senescent cells and also helps with removal of toxic products such as oxidized proteins,
protein aggregates and damaged organelles resulting from an overloaded metabolism of some
senescent cells. In addition, some studies reported the need of autophagy for the adoption of
senescent phenotype. However, there are also studies with seemingly contradictory results claiming
that increased autophagy prevents or delays cellular senescence. Relationship of autophagy to
apoptosis is similarly ambivalent. Whereas intact autophagy is necessary for the cell, while slightly
increased autophagy still has a rather positive impact, excessive autophagy may lead to degradation
of critical components necessary for cell function and survival and can trigger one of the modes of
programmed cell death. In the first part of this work, we focused on the analysis of autophagic
response in senescent and proliferating pancreatic cancer cells PANC-1. We observed up to 5-fold
lower level of autophagic response, represented here as the number of autophagosomes per cell, in
senescent cells. In the second part PANC-1 cells along with the cells of mammary carcinoma T47D
were treated with three different inducers of autophagy, EBSS, rapamycin and metformin. We then
tested whether the treated cells modulate their sensitivity to selected apoptogens TRAIL, FasL, or
MitoVes. Results showed that EBSS-starved PANC-1 cells became significantly more sensitive to
these apoptogens than the control cells. Subsequent analysis of surface death receptors revealed
increased expression of the TRAIL receptor DRS, likely contributing to their increased sensitivity
to TRAIL. The same effect, however, was not completely confirmed in the second cell line, T47D,
where the increase in percentage of dead cells was observed only in the induction of cell death by
MitoVes, while in the case of Fas ligand, EBSS together with other inducers of autophagy acted

rather cytoprotectively.
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