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Introduction

Non-coding RNA (ncRNA) is RNA molecules that do not encode
proteins but perform a wide variety of important cellular functions.
These ncRNAs were previously thought to be "junk DNA" with no
functional significance. However, recent research has revealed that
they play critical roles in gene expression, regulation, and various
other biological processes. Non-coding RNA, miRNAs, circRNAs.

The human genome contains around 20,000 protein coding
genes, which account for only 1-2% of the genome. The remaining
98-99% of the genome was once believed to be "non-functional," but
is now recognized to be the source of numerous ncRNAs. These
ncRNAs can be classified into several categories based on their
size and function.

One of the most well-known classes of ncRNAs is microRNAs
(miRNAs). These small RNA molecules are approximately 22
nucleotides long and function to post-transcriptionally regulate gene
expression. miRNAs bind to messenger RNA (mRNA) transcripts
and either inhibit their translation into protein or promote their
degradation. miRNAs play critical roles in a wide variety of
biological processes, including development, cell differentiation,
and disease.

Another important class of ncRNAs is long non-coding RNAs
(IncRNAs), which are greater than 200 nucleotides in length.
IncRNAs can act as scaffolds, guides, or decoys to regulate gene
expression at various levels. They have been implicated in
numerous cellular processes, including chromatin remodeling,
alternative splicing, and transcriptional regulation.

Circular RNAs (circRNAs) are another emerging class of ncRNAs
that have gained attention in recent years. CircRNAs are produced
through a unique back splicing mechanism that generates a
covalently closed loop structure. CircRNAs are highly stable and
can function as miRNA sponges, sequestering miRNAs and
preventing them from regulating their target mMRNAs.

Description

Other classes of ncRNAs include small nucleolar RNAs (snoRNAs),
transfer RNAs (tRNAs), and ribosomal RNAs (rRNAs), which all play
critical roles in RNA processing and protein synthesis.

ncRNAs have been shown to be dysregulated in various diseases,
including cancer, cardiovascular disease, and neurological disorders.
For example, miRNAs have been found to be aberrantly expressed in
numerous cancers and are now being developed as potential
diagnostic and therapeutic targets. IncRNAs have also been
implicated in cancer progression and metastasis, as well as
cardiovascular disease.

In addition to their roles in disease, ncRNAs are also being
explored for their potential as therapeutic targets. RNA based
therapies have the potential to target previously "undruggable"
targets and have shown promise in preclinical studies. For example,
Antisense Oligonucleotides (ASOs) targeting specific IncRNAs have
been shown to have therapeutic effects in preclinical models of
cancer and cardiovascular disease.

Despite the recent progress in understanding ncRNAs, there is
still much to be discovered about their functions and mechanisms of
action. Advances in high through put sequencing technologies, as
well as the development of new computational tools, are helping to
uncover new roles for ncRNAs in gene regulation and disease. As
our understanding of ncRNAs continues to grow, so too will our
ability to exploit them for therapeutic purposes.

Non-coding RNAs (ncRNAs) are a class of RNA molecules that
do not encode proteins but play critical roles in a variety of cellular
processes. In recent years, the study of ncRNAs has exploded,
revealing a complex and fascinating world of regulatory RNA
molecules that control gene expression, modulate protein activity,
and influence cellular behavior.

One of the best-known classes of ncRNAs is microRNAs
(miRNAs), which are small RNA molecules approximately 21-23
nucleotides in length. MiRNAs are transcribed from the genome as
longer RNA precursors, which are processed by the enzyme dicer to
generate mature miRNAs. Mature miRNAs can then bind to
complementary sequences in target messenger RNA (mRNA)
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RNA (mRNA) molecules, typically leading to translational repression
or mRNA degradation. This allows miRNAs to regulate the expression
of many genes, often in a tissue-specific or developmental stage-
specific manner.

miRNAs have been implicated in a wide range of biological
processes, including development, differentiation, and disease. For
example, the miRNA let-7 was first identified in C. elegans as a
regulator of developmental timing, and subsequent studies have
shown that let-7 and other miRNAs are important for the development
of many tissues and organs in animals. In addition, dysregulation of
miRNA expression has been implicated in various diseases, including
cancer, cardiovascular disease, and neurological disorders. Another
class of ncRNAs is long non-coding RNAs (IncRNAs), which are
generally defined as RNA molecules longer than 200 nucleotides that
do not encode proteins. INCRNAs are transcribed from the genome in
a similar manner to protein-coding genes, but often have more
complex splicing patterns and are subject to regulation by
transcription factors and other regulatory proteins. LncRNAs can act
in a variety of ways to regulate gene expression, including by binding
to chromatin and modulating epigenetic modifications, interacting
with transcription factors, and acting as scaffolds for protein
complexes.
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Conclusion

IncRNAs have been implicated in a wide range of biological
processes, including development, differentiation, and disease. For
example, the IncRNA HOTAIR has been shown to play a critical role
in the regulation of gene expression during embryonic development,
and dysregulation of hot-air expression has been implicated in
various types of cancer. Other IncRNAs have been shown to play
roles in the regulation of immune responses, neuronal development,
and other processes.

In addition to miRNAs and IncRNAs, there are many other types
of ncRNAs that play important roles in cellular regulation. For
example, small interfering RNAs (siRNAs) are similar to miRNAs in
that they can bind to target mRNAs and trigger.
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