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Autophagy, Metabolism and Metabolic Diseases

Chen Yanfeng, Zeng Qunli*
(Bioelectromagnetics Laboratory of Zhejiang Province, School of Medicine, Zhejiang University, Hangzhou 310058, China)

Abstract Autophagy is a highly-conserved metabolic process in eukaryotes. It serves to clear damaged
organelles, degrade glycogen, lipids and protein for cellular metabolic reuse, and it plays an important role in the
homeostasis of cellular metabolism. Autophagic dysfunctions are often found to be involved in metabolic diseases,

such as Pompe disease, obesity and neurodegenerative diseases. Here we reviewed the studies on the relationship

about autophagy, metabolism and metabolic diseases in recent years.
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Fig.1 Autophagy and nutrient metabolism (modified from reference [10])
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Table 1 The relationship between autophagy and metabolic diseases
AR5 AR N EASEL SN
Metabolic type Metabolic disease Pathogenesis/the relationship with autophagy
Carbohydrate Danon’s disease Accumulation of glycogen in autophagosomes™ ="
Pompe disease Accumulation of glycogen in lysosomes!**"!
Type 2 diabetes Autophagy is essential to maintain structure, mass and function of pancreatic p-cells!****"!
Lipid Obesity Autophagy regulates body lipid accumulation by controlling adipocyte differentiation™*!
Nonalcoholic fatty liver ~ Accumulation of triglyceride in the liver and lipid metabolism disorders** !
disease
Niemann-Pick disease Loss of function mutations of NPC/ leads to the accumulation of sphingolipids and cholesterol in
late endosomes and lysosomes!** ™
Protein Huntington’s disease Mutation of Hit leads to the expansion of polyglutamine> 457}

Alzheimer’s disease

Parkinson’s disease

of parkin or PINK1 leads to the restriction of autophagy'

Mutation of APP leads to the accumulation of A!?>4¢4)

Mutation of a-synuclein makes the mutant protein more inclined to aggregate, and the mutation

[25,46-47,50-52]
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