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Summary: 
Autophagy is an evolutionary conserved cellular process that recycles aberrant organelles and 

proteins by delivering such cellular components to the lysosomes. While autophagy promotes 

cellular and organismal physiology by providing substrates for anabolism and degrading 

protein aggregates and defective organelles, its role in cancer has remained ambiguous. 

Evidence has proposed that autophagy might play both a tumour-suppressive and a tumour-

supporting role depending on the cellular context. Autophagy inhibition has been considered 

in several clinical trials as a strategy for cancer treatment, however with limited success. 

Therefore, a deeper analysis of the role of autophagy in cancer progression, as well as a better 

understanding of the consequences of autophagy manipulation in this context are warranted 

to formulate more effective anti-tumour therapeutic strategies.  

 

Replication stress has been identified as a driving force in early tumorigenesis of sporadic 

cancers and the ensuing DNA damage response-mediated anti-cancer barrier represents a 

major obstacle to cancer progression. While autophagy flux increase has been extensively 

documented following DNA damage, the aim of this project was to elucidate the poorly 

understood relationship between replication stress and autophagy both in tumorigenesis and 

under cellular stress conditions. 

Our analysis of markers for autophagy activity in normal human tissues as well in early and 

late stages of bladder and prostate cancer, revealed that autophagy is generally enhanced 

early in tumorigenesis and it is maintained at later stages of tumour progression. We also 

performed a comparative study of the DDR checkpoint signalling versus autophagy 

activation in response to various oncogenes in human cells. Taken together, these 

observations support a model in which autophagy flux is increased following replication 

stress to promote cancer cell survival, rather than providing a major tumour-suppressor role 

of autophagy. 

 

To dissect the relationship between autophagy and DDR activation, we employed an 

automated fluorescence microscopy approach to study autophagy at the single cell level. This 

allowed us to quantify the effect of DNA damage and activation of autophagy and correlate 

these parameters with the cell cycle phase. We induced different types of DNA lesions in 

different cellular models and found that autophagy was accumulated in cells that experienced 

a high level of DNA damage. Drug-induced DNA replication stress triggered first the DDR 

and later autophagy. Interestingly, the absence of autophagy induced DNA replication stress 

in a cell- context dependent fashion, and impaired recovery from replication stress induced by 

genotoxic drugs. In the absence of autophagy, the impact of replication stress could be 

alleviated by an exogenous supply of deoxy-nucleosides. These results highlight the 

importance of autophagy for the DNA synthesis under both unperturbed, and particularly 

under stressful conditions, further suggesting that autophagy might support cancer 

progression rather than act as an anti-tumour barrier.  

 


