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DESCRIPTION

Protein degradation, a vital process in cells, plays a fundamental
role in maintaining cellular homeostasis by regulating the
turnover of proteins. The accurate removal of unwanted or
damaged proteins is crucial for cellular health, as aberrant
This article
in protein

accumulation can lead to numerous diseases.
explores the
degradation, shedding light on the two major pathways: the
ubiquitin-proteasome system and autophagy. Understanding

intricate mechanisms involved

these processes will not only deepen the knowledge of cellular
function but also unveil potential therapeutic targets for various
disorders.

Protein degradation is a crucial process for maintaining cellular
homeostasis, preventing the accumulation of damaged or
unwanted proteins. The ubiquitin-proteasome system and
autophagy play central roles in protein degradation, ensuring the
turnover of proteins involved in various cellular processes.
Understanding the intricate mechanisms involved in protein
degradation has significant implications for human health, as
dysregulation of these pathways is associated with numerous
diseases, including cancer, neurodegenerative disorders, and
metabolic syndromes.

Protein degradation pathways

Ubiquitin-proteasome system: The Ubiquitin-Proteasome System
(UPS) is the primary pathway responsible for selective protein
degradation in eukaryotic cells. This process involves the
sequential action of enzymes, starting with the attachment of
target
recognize specific protein substrates and add chains of ubiquitin

ubiquitin molecules to proteins. Ubiquitin ligases
molecules to them. Once marked with ubiquitin, the target
protein is recognized by the proteasome, a large protein complex
that acts as a molecular shredder. The proteasome unfolds the
protein and degrades it into short peptides that can be further

processed for reuse in cellular processes. The UPS is involved in

various cellular functions, including cell cycle regulation, DNA
repair, and immune response.

Autophagy

Autophagy is a highly conserved process responsible for the
degradation of longlived proteins, damaged organelles, and
intracellular pathogens. It acts as a quality control mechanism
and a cellular survival pathway during stress conditions.
Autophagy involves the formation of a double-membraned
structure called the auto phagosome, which engulfs the targeted
cargo. The auto phagosome fuses with a lysosome, forming an
autolysosome, where the cargo is degraded by hydrolytic
enzymes. The breakdown products are then recycled back into
the cytoplasm for cellular metabolism. Dysregulation of
autophagy has been linked to neurodegenerative diseases, cancer,
and aging.

Regulation of protein degradation

Protein degradation is tightly regulated to ensure efficient
turnover and prevent the accumulation of unwanted proteins.
Several factors influence protein degradation rates, including the
presence of degradation signals within the protein itself, post-
translational modifications, and interactions with specific
regulatory proteins. The ubiquitin-proteasome system is highly
selective, as different E3 ubiquitin ligases recognize specific
substrates based on structural motifs or modifications.
Additionally, protein phosphorylation, acetylation, and other
modifications can modulate protein stability and target them for
degradation.

Autophagy, on the other hand, is regulated by a complex
network of proteins, including Autophagy-related genes (ATGs),
Mammalian target of rapamycin (mTOR), and various signaling
pathways. The mTOR pathway acts as a master regulator of
autophagy, inhibiting autophagy under nutrientrich conditions.
In contrast, during nutrient deprivation or cellular stress, mTOR
is inhibited, triggering autophagy initiation.
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