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Autophagy: a cellular process that 
suppresses various diseases — from 
molecular mechanisms to pathophysiology 
Summary 

Autophagy is an essential cellular process that has gained considerable attention in recent years 
as a fundamental intracellular degradation and recycling system. It plays a critical role in 
maintaining cellular homeostasis and survival by securing energy sources under starvation and 
by removing damaged components to suppress various diseases. A hallmark of autophagy is the 
de novo formation of autophagosomes (APs), double-membrane organelles that are not pre-
existing but formed on demand. Our research identified the endoplasmic reticulum (ER)–
mitochondria contact site as the origin of AP membrane formation, addressing a long-standing 
question in cell biology. The dynamic process of AP membrane formation is complex, and our 
findings provide insights into its critical initial stages. To understand why AP membranes form at 
ER–mitochondria contact sites and how the ER contributes to this process, we employ advanced 
imaging and biochemical techniques to elucidate the entire formation process and underlying 
mechanisms. These studies deepen our understanding of cellular homeostasis and may lead to 
novel therapeutic approaches. 
 

 

 

 

 

 

Host: Tomoya Kitajima 
 Laboratory for Chromosome Segregation 

 Contact: bdr-mtg@ml.riken.jp 
RIKEN Center for Biosystems Dynamics Research (BDR) 


