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Introduction

Non-coding RNAs (ncRNAs), particularly microRNAs (miRNAs) and long non-
coding RNAs (IncRNAs), have emerged as critical regulators in a myriad of bi-
ological processes and disease states. Their dysregulation is increasingly impli-
cated in the pathogenesis of complex conditions, highlighting their significance
as both diagnostic markers and therapeutic targets. This overview aims to synthe-
size current knowledge on the multifaceted roles of ncRNAs across diverse disease
landscapes.

The pivotal roles of miRNAs and IncRNAs in various disease pathologies are being
extensively explored. Itis evident that the aberrant expression of these non-coding
RNA molecules contributes significantly to the initiation and progression of condi-
tions such as cancer, cardiovascular diseases, and neurological disorders. Con-
sequently, there is a growing emphasis on their potential as promising therapeutic
targets, with ongoing research focusing on strategies to modulate their activity for
effective disease management [1].

Focusing on therapeutic applications, miRNA-based interventions are particularly
gaining traction in cancer treatment. Various delivery systems and strategic ap-
proaches are being investigated to either restore the function of tumor-suppressive
miRNAs or inhibit the activity of oncogenic miRNAs. Addressing the inherent chal-
lenges and capitalizing on the opportunities in translating miRNA research into
clinical practice remains a key area of development, with efforts directed towards
overcoming hurdles in miRNA therapy development [2].

In the realm of cardiovascular diseases (CVDs), IncRNAs play a crucial role in
pathogenesis. In-depth understanding is being gained into how specific INCRNAs
influence critical CVD mechanisms, including cardiac hypertrophy, fibrosis, and
inflammation. These findings underscore the potential of IncRNAs not only as
therapeutic targets for CVD intervention but also as valuable biomarkers for early
detection and monitoring [3].

The involvement of miRNAs in neurodegenerative diseases, such as Alzheimer’s
and Parkinson’s, is another area of intense investigation. Research elucidates the
molecular pathways governed by miRNAs that are vital for neuronal function and
survival. Aberrant miRNA expression is shown to accelerate disease progression,
positioning miRNAs as potential diagnostic markers and therapeutic targets for
these debilitating conditions [4].

Furthermore, the role of IncRNAs in immune regulation and their subsequent im-
plications in autoimmune diseases are being elucidated. Specific INcRNAs are
shown to modulate key immune cell functions, including differentiation, activation,
and cytokine production, thereby contributing to the pathogenesis of diseases like
rheumatoid arthritis and lupus. This understanding opens avenues for therapeutic

intervention aimed at modulating immune responses through IncRNA manipulation
[5].

Circulating miRNAs are also recognized for their utility as biomarkers for the early
diagnosis and prognosis of various diseases. Their inherent stability in bodily
fluids makes them excellent candidates for non-invasive disease detection, espe-
cially in oncology and infectious diseases. However, challenges related to stan-
dardization and clinical translation of miRNA-based diagnostics persist, requiring
further research and development [6].

In cancer biology, IncRNAs exhibit a complex interplay with cancer stem cells
(CSCs). Research details how IncRNAs contribute to CSC properties, such as self-
renewal, tumor initiation, and drug resistance. Targeting these IncRNAs offers a
promising strategy to eradicate CSCs and prevent tumor recurrence, providing a
comprehensive view of IncRNA functions in CSC biology [7].

Advancements in antisense oligonucleotide (ASO)-based therapies are revolution-
izing the targeting of miRNAs for various diseases. The design principles, effi-
cient delivery methods, and assessment of clinical outcomes for ASO therapeutics
aimed at inhibiting specific miRNA functions are continuously evolving. This area
offers a progressive perspective on the development of miRNA-targeted drugs [8].

Finally, the role of IncRNAs in metabolic disorders, including diabetes and obesity,
is becoming increasingly clear. These ncRNAs are shown to regulate metabolic
pathways at the molecular level, impacting insulin sensitivity, glucose homeosta-
sis, and adipogenesis. This recognition positions IncRNAs as potential therapeutic
targets for managing metabolic diseases [9].

Description

The landscape of non-coding RNA research is rapidly expanding, revealing intri-
cate mechanisms by which miRNAs and IncRNAs influence cellular functions and
contribute to disease development. Their profound impact spans from oncogene-
sis and neurodegeneration to cardiovascular and metabolic disorders, underscor-
ing their therapeutic potential.

This article explores the pivotal roles of microRNAs (miRNAs) and long non-coding
RNAs (IncRNAs) in various disease pathologies. It highlights how dysregulation of
these non-coding RNAs contributes to the onset and progression of conditions like
cancer, cardiovascular diseases, and neurological disorders. Crucially, the work
underscores their potential as promising therapeutic targets, discussing strategies
for modulating their activity for effective disease management [1].

The focus here is on the application of miRNA-based therapeutics, particularly in
cancer treatment. The authors delve into various delivery systems and strategies
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designed to restore or inhibit miRNA function, addressing the challenges and op-
portunities in translating miRNA research into clinical practice. This piece offers
insights into overcoming hurdles in miRNA therapy development [2].

This review examines the crucial role of IncRNAs in the pathogenesis of cardio-
vascular diseases (CVDs). It provides an in-depth understanding of how specific
IncRNAs influence various CVD mechanisms, including cardiac hypertrophy, fi-
brosis, and inflammation. The article also discusses the potential of IncRNAs as
biomarkers and therapeutic targets for CVD intervention [3].

The research presented here focuses on the involvement of miRNAs in neurode-
generative diseases, such as Alzheimer’s and Parkinson’s. It elucidates the molec-
ular pathways regulated by miRNAs in neuronal function and survival, and how
their aberrant expression contributes to disease progression. The authors em-
phasize miRNAs as potential diagnostic markers and therapeutic targets for these
debilitating conditions [4].

This article investigates the role of IncRNAs in immune regulation and their implica-
tions in autoimmune diseases. It details how specific IncRNAs modulate immune
cell differentiation, activation, and cytokine production, contributing to the patho-
genesis of conditions like rheumatoid arthritis and lupus. The potential of IncRNAs
as therapeutic targets for modulating immune responses is also discussed [5].

The study examines the utility of circulating miRNAs as biomarkers for early diag-
nosis and prognosis of various diseases. It highlights the stability of miRNAs in
bodily fluids and discusses their potential for non-invasive disease detection, par-
ticularly in oncology and infectious diseases. The challenges in standardization
and clinical translation of miRNA-based diagnostics are also addressed [6].

This paper delves into the complex interplay between IncRNAs and cancer stem
cells (CSCs). It explains how IncRNAs contribute to CSC properties, such as self-
renewal, tumor initiation, and drug resistance, and their potential as therapeutic
targets to eradicate CSCs and prevent tumor recurrence. The article provides a
comprehensive overview of IncRNA functions in CSC biology [7].

The authors here discuss the advancements in antisense oligonucleotide (ASO)-
based therapies targeting miRNAs for various diseases. They explore the design
principles, delivery methods, and clinical outcomes of ASO therapeutics aimed at
inhibiting specific miRNA functions. This work offers a perspective on the progress
and future directions in miRNA-targeted drug development [8].

This review focuses on the role of IncRNAs in metabolic disorders, such as dia-
betes and obesity. It describes how IncRNAs regulate metabolic pathways at the
molecular level, influencing insulin sensitivity, glucose homeostasis, and adipo-
genesis. The potential of INcRNAs as therapeutic targets for metabolic disease
management is also explored [9].

Finally, research highlights the emerging therapeutic applications of extracellular
vesicles (EVs) loaded with non-coding RNAs, particularly miRNAs and IncRNAs.
It emphasizes how EVs can be engineered for targeted delivery of these RNA
molecules, offering a promising approach for regenerative medicine and disease
treatment [10].

Conclusion

This compilation of research explores the critical roles of non-coding RNAs (ncR-
NAs), specifically microRNAs (miRNAs) and long non-coding RNAs (IncRNAs), in
the development and progression of various diseases, including cancer, cardio-
vascular diseases, neurological disorders, and metabolic conditions. The studies
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highlight how the dysregulation of these ncRNAs contributes to disease patho-
genesis. Furthermore, significant attention is given to the therapeutic potential of
miRNAs and IncRNAs, with discussions on strategies for modulating their activity.
This includes advancements in miRNA-based therapeutics, the use of antisense
oligonucleotides for miRNA targeting, and the potential of IncRNAs as biomarkers
and therapeutic targets. The research also touches upon the application of ex-
tracellular vesicles for delivering ncRNAs and the utility of circulating miRNAs as
diagnostic markers. Overall, the reviewed literature underscores the promise of
ncRNAs in revolutionizing disease diagnosis and treatment.
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