aggregates disrupt cellular nomeostasis, Impairing neuronal tunction
and triggering in ammatory responses and oxidative stress. e spread
of misfolded proteins between neurons, akin to prion-like propagation,
further exacerbates disease progression.

Abstract

Neurodegenerative diseases such as Alzheimer’s, Parkinson’s, and Huntington's are characterized by the
accumulation of misfolded proteins in the brain, leading to neuronal dysfunction and eventual cell death. Understanding
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protein misfolding, and the consequences of misfolded protein aggregation in neurodegenerative disorders. Various
molecular mechanisms implicated in protein misfolding, including mecha/TT1 1-1.2i8cimpl7TOTT1 1 TfTfand therapeutic interventions ai

and adopt alternative conformations that are prone to aggregation.
Several factors contribute to protein misfolding, including genetic
mutations, environmental stressors, and errors in protein synthesis
and degradation pathways. €netic mutations can predispose certain
proteins to misfolding by altering their primary structure or stability,

as observed in familial forms of neurodegenerative diseases such as AD
and HD §,5]
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Cells possess elaborate protein quality control mechanisms,
including molecular chaperones and proteases, which facilitate proper
protein folding and degradation [7]. Molecular chaperones assist in the
folding of nascent proteins and refolding of misfolded proteins, thereby
preventing their aggregation. Disruption of chaperone function or
overload of misfolded proteins can overwhelm proteostasis networks,
leading to protein aggregation and neurotoxicity.
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Understanding the mechanisms underlying protein misfolding
has paved the way for novel therapeutic approaches aimed at restoring
protein homeostasis in neurodegenerative diseases. Strategies include
enhancing chaperone activity, promoting protein clearance pathways
such as autophagy and the ubiquitin-proteasome system, and
developing small molecules or antibodies to target misfolded proteins
directly.
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Advances in understanding protein folding and misfolding in
neurodegenerative diseases have uncovered potential therapeutic
targets and biomarkers for early diagnosis [8]. Future research
e orts should focus on elucidating the complex interactions between
misfolded proteins and cellular pathways, as well as developing
e ective interventions to halt or slow disease progression. Ultimately,
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misfolding, including molecular chaperones and proteostasis networks,
play critical roles in maintaining protein homeostasis. Molecular
chaperones assist in the folding of nascent proteins and facilitate the
refolding of misfolded proteins, while the ubiquitin-proteasome system
(UPS) and autophagy-lysosome pathway ensure the timely degradation
of damaged proteins and aggregates. Dysregulation of these pathways
contributes to the accumulation of toxic protein species and exacerbates
neurodegeneration.  erapeutic strategies targeting protein misfolding
have emerged as promising approaches to combat neurodegenerative
diseases. Small molecules designed to inhibit protein aggregation or
promote chaperone activity aim to restore proteostasis and alleviate
neurotoxicity. Immunotherapies targeting misfolded proteins seek to
enhance clearance mechanisms and reduce protein burden in a ected
brain regions, potentially modifying disease progression. Future
research directions should focus on advancing our understanding
of the complex interactions between misfolded proteins and cellular
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