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Autophagy: a basic cellular process in eukaryotes 

Phagy = eating/lysosomal degradation 

Autophagy = self-eating 

Mechanism of breakdown of cytoplasm within the lysosome 
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Underlying Mechanisms of Autophagy 
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Toxicological Sciences 119(1). 3-19, 2011  
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Types of autophagy 
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The molecular machinery of autophagy 
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N Engl J Med 2013;368:651-62. 
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Physiology and pathology 

Current trending of autophagy research 
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Cancer 
Development 

Inflammation 

Differentiation 

Neurodegenerative diseases 
Immunity 

Diabetes/obesity/pancreatitis 

Infectious diseases 
Crohn’s disease 

Cardiac/heart diseases 

 Liver diseases  

Physiology (basal autophagy) 

Pathology   (stimulated autophagy) 
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Current trending of autophagy research 

Adapted from GoPubMed 



Dual Roles of Cancer-associated Autophagy 

Trends Mol Med. 2013 Jul;19(7):428-46. 
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Trends Mol Med. 2013 Jul;19(7):428-46. 
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Autophagy in oncology 
 Tumor suppressor  
• Isolate damaged proteins & organelles to limit instable cell growth 

• Promote cell death of cancerous cells 

 Loss of Beclin1 renders mice tumor-

prone 

 Defects in autophagy result in sustained 

p62 (SQSTM1) expression and ROS 

production, which is sufficient to promote 

tumorigenesis 

 

 

Cell. 2009 Jun 12;137(6):1062-75.  



Autophagy in oncology 
 Tumor survival 
• Favor tumor cells to survive metabolic stress 

 The increase in metabolic stress is offset 

by autophagy functions 

 Inactivate Atg5 accelerates the onset of 

KrasG12D-driven lung cancer, but 

markedly impairs the tumor progression. 

Nat Commun. 2014;5:3056;  

Cold Spring Harb Symp Quant Biol. 2011;76:389-96. 
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Dual Roles of Autophagy for Chemotherapy 

Cell Death Dis. 2013 Oct 10;4:e838. 
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Cell research, 2014, 24:69-79 
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N Engl J Med 2013;368:651-62. 
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Current trending of autophagy research 

Keystone Symposia on Molecular and Cellular Biology 

Autophagy : Fundamentals to Disease (E2) 
May 23-28, 2014 Hyatt Regency Austin,  Austin, Texas, USA 
Scientific Organizers: Christina H. Eng, Daniel J. Klionsky, Guido Kroemer and Li Yu 

 (Sponsored by Cell Research and Shire Human Genetic Therapies) 
 

Impact of Autophagy in Cancer 

Guido Kroemer :   Autophagy vs. anticancer immune response 

Ravi K. Amaravadi :  Targeting autophagy vs. cancer therapy 

Jayanta Debnath :  Autophagy vs. secretion and cancer 

Eileen P. White :  Autophagy vs. cancer metabolism 

Pharmacological Manipulation of Autophagy 

Christina H. Eng :(Pfizer)  Autophagy components vs. oncology drug targets 

Natalie D’Amore :  Targeting autophagy for cancer therapy 

Junying Yuan :   Chaperone-mediated autophagy vs. mutant p5  

Autophagy and disease 

Beth Levine :  Autophagy and immunity 

Andrea Ballabio :  Transcriptional control of autophagy in health and disease 

Ken H. Cadwell :   Anti-inflammatory functions of autophagy in Crohn’s Disease 

Junichi Sadoshima :  Autophagy vs. Cardiomyopathy 

Interplay between Autophagy, Metabolism and aging 

Ana Maria Cuervo :  Selective autophagy vs. metabolism in aging  

Frank Madeo :  Spermidine vs. age associated disease  

Myung-shik Lee :  Autophagy vs. obesity and diabetes 
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Nature 2010, 466(7302): 68-76)  

Functional integration of the Autophagy Interaction Network  
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Daniel J. Klionsky and Vojo Deretic 

April 2010 (http://www.nature.com/nrm/posters/autophagy) 
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Daniel J. Klionsky and Vojo Deretic 

April 2010 (http://www.nature.com/nrm/posters/autophagy) 
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