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Cellular Homeostasis 

 constant turnover of continuous synthesis of cellular components 

 clearance of damaged or superfluous proteins and organelles. 

Degradation pathways 

Ubiquitin-Proteasome System 

(UPS) 

high selectivity 

short-lived proteins 

Lysosomal pathway 

Autophagy 



Chronology 

Yoshinori Ohsumi, Cell Res., 2014 
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Phagocytosis 

Autophagy is 

totally different 



What is Autophagy? 

“Self-eating” 

 

From the Greek words, auto "self" and phagein "to eat" 

 

 

Catabolic process through which the cell recycles its own constituents. 

 

Pathway that lead to the elimination of cytoplasmic components by delivering 

them into lysosomes. 

 

 

 



Types of Autophagy 

Wirawan et al., Cell Res., 2012 



Mechanism of Autophagy 

Metabolite generation 

(Amino acids, FA, etc.) 

 Denton et al., Immunol Cell Biol., 2015 



Multiple Functions of Autophagy 

• Occurs in all eukaryotic cells 

• Bulk degradative process that ends in lysosomes 

• Degradation of intracellular components 

autophagosome 

autophagosome 

Basal autophagy 

Quality control 

Removal of 

obsolete organelles 

and protein aggregates 

Nutrient/ 

Growth factor 

deprivation 

Metabolic substrates 

(energy, nutrient) 

Uncontrolled 

autophagy 

Autophagic 

cell death 



Autophagy Signalling Pathway 



How can We Monitor Autophagy? 

Starv.      -        +     

EM WB IF LC3 

Starvation     

Control     



How can We Monitor Autophagy? 



Induction of Autophagy 

Processes that 

stimulate autophagy 

Processes affected 

by autophagy 



Autophagy and Diseases 

 Klionsky DJ, Dev Cell. 2010 



Autophagy and Cancer 

The connections between autophagy and cancer occur at  

two aspects: 

First at the level of tumor initiation and progression, 

Second during cancer treatment. 



Autophagy in Tumor Initiation and Progression 

Dual role of Autophagy 

The role of autophagy in cancer is complex and likely tissue and 

genetic context-dependent.  

Tumor 
Suppression Pro-Tumoral 



Principal signalling pathways involved in the autophagy-related 

cancer interconnections 
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Autophagy in Cancer Treatment 

Autophagy induction have been found to spatially localize to: 

 

1- Hypoxic tumor regions. 

 

2- Poorly vascularized tumor regions. 

 

3- Following cytotoxic treatments. 

Promotes cancer cell survival under 

stressful conditions 

Treatment resistance mechanism 



Autophagy in Cancer Treatment 



Autophagy in Cancer Treatment 



Our Results 



Results: Working Model 

Salah et al., Cell Death Dis., 2016  





Methods 

 This work was with genetically engineered mouse models of lung 

cancer in which the tumor-suppressive and tumor-promoting function of 

autophagy can be visualized in the same system. 

 Braf activation 

 Conditional Atg7 deletion (in lung tissue) 

 Intra-nasal administration of adenoviral Cre recombinase 



Atg7 deletion blocks autophagy in a mouse model of brafV600E–driven lung 

tumorigenesis 

Strohecker et al., Cancer Discov., 2013  



Atg7 deficiency has distinct consequences for tumor establishment and maintenance in 

BrafV600E–driven lung tumors 

Strohecker et al., Cancer Discov., 2013  



Increasing large cytoplasm in the Braf V600E/+; Atg7−/− tumors 

indicative of oncocytoma 

Autophagy ablation 

results in a functional 

defect in the 

mitochondria of these 

tumors 



Kaplan Meier analysis of overall survival of Braf V600E/+; Atg7+/+ and Braf V600E/+; 

Atg7−/− mice post Cre 

Strohecker et al., Cancer Discov., 2013  



p53 Loss in BrafV600E-driven Lung Tumors 

 Loss of p53 does not ablate the increased early tumorigenesis or life 

span extension of mice carrying Braf V600E/+; Atg7−/− tumors. 

 Loss of p53 in Braf V600E/+; Atg7+/+ tumors: 

      Adenoma                    Adenocarcinoma 

 



Loss of Atg7 impairs mitochondrial metabolism and survival during starvation 

Strohecker et al., Cancer Discov., 2013  

p53-/-;brafV600E/+; 

        atg7+/+ 

p53-/-;brafV600E/+; 

        atg7-/- 

p53-/-;brafV600E/+; 

        atg7+/+ 

p53-/-;brafV600E/+; 

        atg7-/- 



Role of Atg7 in the growth of BrafV600E-driven lung tumors 

 Significance: BrafV600E-driven tumors require autophagy and likely autophagy-

provided substrates to maintain mitochondrial metabolism and to promote tumor growth, 

suggesting that autophagy ablation may improve cancer therapy. 

Strohecker et al., Cancer Discov., 2013  
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