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The autophagy pathway: keeping cells tidy by RNA clearance

Stefano De Tito, PhD
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Under nutrient limited conditions cells survive by degrading their cellular contents to maintain 
homeostasis, energy levels, and building blocks. Macro-autophagy is an intracellular degradation 
system that delivers cytoplasmic materials to the lysosome/vacuole. In response to autophagy 
induction, a cup-shaped membrane structure termed the phagophore (also known as the isolation 
membrane) appears in the cytoplasm. After the discovery of ATG (autophagy-related) genes, 
research into autophagy has been transformed from a descriptive phenomenon into a biochemical 
and molecular field using model organisms, cell culture systems and in vitro reconstitution 
approaches. The autophagy machinery components and related organelles have been found to 
play novel roles in processes such as secretion, intracellular transport, and the degradation of 
specific RNAs, RNA-binding proteins (RBPs) and ribonucleoprotein (RNP) complexes. This pathway 
contributes to various aspects of cellular RNA homeostasis and have far-reaching effects on global 
gene expression. The intricate interplay between autophagy and cellular processes sheds light on 
the multifaceted roles of this degradation system, expanding our understanding of how cells adapt 
and respond to nutrient limitations.
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