Abstract

OlFIR51$V PL51$V KDYH HPHUJHG DV NH\ SID\HW LQ FDQFHU ELRIRI\ H[HULQJ SURIRXQG H HFIV RQ JHQH
expression and cellular processes essential for tumorigenesis and tumor progression. These small non-coding
RNAs, typically 18-25 nucleotides in length, regulate gene expression post-transcriptionally by binding to the 3’
untranslated region (UTR) of target mMRNAs, leading to mRNA degradation or translational repression. In cancer,
dysregulation of miRNAs contributes to the hallmarks of cancer, including sustained proliferation, evasion of

apoptosis, angiogenesis, and metastasis.

This comprehensive abstract provides a detailed overview of miRNA networks in cancer therapy, focusing on
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MicroRNAs (miRNAs) are small, endogenous non-coding RNAs
typically consisting of 18-25 nucleotides that play pivotal roles in
regulating gene expression at the post-transcriptional level. ey achieve
this regulatory function by binding to the 3’ untranslated region (UTR)
of target messenger RNAs (MRNAS), leading to mRNA degradation or
translational repression. e discovery of miRNAs has revolutionized
our understanding of gene regulation and their involvement in various
physiological and pathological processes, including cancer [1].

Cancer is a complex and heterogeneous disease characterized
by uncontrolled cell growth, evasion of apoptosis, angiogenesis, and
metastasis. It arises from the accumulation of genetic and epigenetic
refractory to conventional treatments. Moreover, miRNAs can serve
as predictive biomarkers for patient prognosis and response to therapy,
facilitating personalized treatment approaches in oncology [3].

Recent advancements in technology and methodologies have
signi cantly enhanced our ability to study miRNA biology and its
implications in cancer. High-throughput sequencing, bioinformatics
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pro les between cancerous and normal tissues to identify candidate
oncogenic or tumor suppressor miRNAs [5].

Hight h,~ _ghpts ea_encing: Performing small RNA sequencing
topro le miRNA expression levels across multiple cancer samples and
healthy controls. Di erential expression analysis using bioinformatics
platforms (e.g., DESeq2, edgeR) to prioritize miRNAs with signi cant
dysregulation in cancer.

2. M- lec_la, irs ights it - mi,naf_nd¢ i n

Ta,gé p,edi¢i-n and _alids ¥ n: Utilizing computational
algorithms (e.g., TargetScan, miRanda) to predict miRNA target
genes involved in cancer-related pathways. Experimental validation
of miRNA-target interactions through luciferase reporter assays, RNA
immunoprecipitation (RIP), and CRISPR/Cas9-mediated genome
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complex interactions within miRNA networks and their crosstalk
with other cellular pathways. Integrating multi-omics approaches,
including genomics, transcriptomics, and proteomics, will provide a
comprehensive understanding of miRNA function in cancer biology.
Moreover, leveraging emerging technologies such as CRISPR-based
screening and single-cell sequencing will deepen insights into miRNA-
mediated regulatory networks.

Ultimately, harnessing the full potential of miRNA networks in
cancer therapy requires collaborative e orts across disciplines—from
basic researchtoclinical implementation. By re ningour understanding
of miRNA biology and overcoming current challenges, we can unlock
new opportunities for innovative therapeutic interventions that
improve patient outcomes and contribute to the advancement of
precision oncology.
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