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: neurodegenerative disorders, and cardiovascular diseases, highlighting their

Introductlon potential as therapeutic targets [4].

Long non-coding RNAs (IncRNAs) are a diverse class of RNA molecules
exceeding 200 nucleotides in length, which do not encode proteins but play
critical roles in regulating gene expression. Initially considered transcriptional
noise, IncRNAs have emerged as key regulators of various cellular processes,
including chromatin organization and gene regulation. By interacting
with DNA, RNA, and proteins, IncRNAs influence chromatin structure and
gene expression patterns, thereby contributing to cellular differentiation,
development, and disease. This review explores the emerging roles of
IncRNAs in chromatin organization and gene regulation, highlighting their
mechanisms of action and potential implications in health and disease [1]

Research into IncRNAs is rapidly expanding, revealing new insights into
their functions and mechanisms. Advances in high-throughput sequencing
and genome editing technologies have enabled the identification and
characterization of numerous IncRNAs, providing a deeper understanding
of their roles in gene regulation and chromatin organization. Moreover,
the discovery of IncRNA-mediated regulatory networks offers promising
avenues for developing novel therapeutic strategies. Targeting IncRNAs or
their interacting partners could provide innovative treatments for diseases
associated with aberrant gene expression and chromatin dynamics [5].

Conclusion

Long non-coding RNAs are crucial regulators of chromatin organization
and gene expression, influencing a wide array of biological processes. Their
ability to interact with DNA, RNA, and proteins allows them to modulate
chromatin states, gene transcription, and nuclear architecture. Understanding
the mechanisms by which IncRNAs regulate these processes is essential
for elucidating their roles in development and disease. Continued research
into IncRNA functions and interactions will advance our knowledge of gene
regulation and chromatin biology, potentially leading to novel therapeutic
approaches for treating complex diseases associated with IncRNA
dysregulation.

Description

Long non-coding RNAs (IncRNAs) are pivotal in regulating chromatin
organization and gene expression through various sophisticated mechanisms.
These RNA molecules, which do not encode proteins, can recruit chromatin-
modifying complexes to specific genomic loci, thereby influencing chromatin
states and gene activity. For example, the IncRNA XIST is essential for
X-chromosome inactivation, as it recruits the Polycomb repressive complex
2 (PRC2) to silence one X chromosome in female mammals. LncRNAs can
also act as molecular guides, scaffolds, or decoys, directing the localization
and activity of transcription factors and chromatin modifiers to regulate
gene expression [2]. HOTAIR, another well-studied IncRNA, serves as
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