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Circular RNAs (circRNAs) are a fascinating class of non-coding RNAs that have
garnered significant attention in recent years due to their unique structural
features and functional roles within the cell. Unlike linear RNAs, circRNAs
form covalently closed loop structures, which confer distinct properties that
influence their stability, localization, and interaction with other
biomolecules. Understanding these features is essential for appreciating
their biological significance and potential applications in diagnostics and
therapeutics.

Understanding Circular RNAs (circRNAs)

What Are Circular RNAs?
Circular RNAs are a type of endogenous RNA molecules characterized by their
covalently closed-loop structure, meaning they lack 5' caps and 3'
polyadenylated tails typical of linear RNAs. They are generated predominantly
through a process called back-splicing, where a downstream splice donor joins
an upstream splice acceptor, resulting in a circular configuration. This
unique formation imparts several distinctive features that set circRNAs apart
from other RNA species.

Key Features of Circular RNAs (circRNAs)

1. Structural Stability
One of the most prominent features of circRNAs is their remarkable stability
within the cell. The covalent closed-loop structure makes them resistant to
exonucleases—enzymes that typically degrade linear RNAs from their ends. As a
result, circRNAs tend to have longer half-lives compared to linear
counterparts, which makes them more stable in various biological samples,
including blood and other body fluids.

Why is stability important?
The stability of circRNAs allows them to persist in cells and extracellular
environments for extended periods, making them excellent candidates for
biomarkers in disease diagnosis. Their resistance to degradation also
suggests they could play sustained regulatory roles within cells.



2. Functional Versatility and Regulatory Roles
Beyond their structural attributes, circRNAs are recognized for their
functional versatility. They participate in diverse regulatory mechanisms,
influencing gene expression and cellular behavior.

Main functions include:
- MicroRNA (miRNA) Sponges: Many circRNAs contain multiple binding sites for
specific miRNAs, sequestering them and preventing their interaction with
target messenger RNAs (mRNAs). This "sponging" activity modulates gene
expression post-transcriptionally.
- Interaction with RNA-Binding Proteins (RBPs): CircRNAs can serve as
platforms for RBPs, affecting processes such as splicing, transport, and
stability of other RNAs.
- Potential for Translation: Although traditionally considered non-coding,
some circRNAs have been found to contain internal ribosome entry sites (IRES)
and open reading frames (ORFs), enabling translation into peptides under
certain conditions.

Implications of these functions:
These regulatory roles highlight circRNAs as important modulators in various
biological processes, including development, differentiation, and disease
pathogenesis, especially in cancer and neurodegenerative disorders.

Examples of Features of Circular RNAs
(circRNAs)

Feature A: Resistance to Exonucleases
As mentioned earlier, the covalently closed structure of circRNAs renders
them resistant to exonuclease-mediated degradation. This feature is crucial
for their stability and persistence within cells and extracellular fluids.
The absence of free ends prevents enzymes like XRN1 from degrading them,
which is a significant contrast to linear RNAs that are rapidly turned over.

Feature B: Ability to Act as miRNA Sponges
Many circRNAs possess multiple binding sites for specific miRNAs, allowing
them to sequester these small regulatory RNAs effectively. For instance, the
circRNA known as CDR1as (ciRS-7) contains over 70 binding sites for miR-7,
acting as a potent miRNA sponge. This activity influences the regulation of
miR-7 target genes, impacting various cellular pathways.

Choosing the Correct Statements about circRNAs

Based on the features discussed, the two correct statements that characterize
circRNAs are:

First statement: Circular RNAs are resistant to exonuclease degradation
due to their covalently closed-loop structure.



Second statement: Circular RNAs can function as microRNA sponges,
regulating gene expression by sequestering miRNAs.

These features underscore their stability and functional versatility, making
circRNAs significant players in the complex network of gene regulation.

Conclusion

Circular RNAs are a remarkable class of non-coding RNAs distinguished by
their unique structural features and diverse functional roles. Their
resistance to degradation and capacity to regulate gene expression through
mechanisms such as miRNA sponging are key features that have propelled
research into their biological significance. As ongoing studies continue to
uncover their functions and applications, circRNAs hold promise for
advancements in molecular diagnostics, targeted therapies, and understanding
fundamental cellular processes.

Summary of Key Features:
- Covalently closed-loop structure confers exceptional stability.
- Ability to act as miRNA sponges influences gene regulation.
- Potential to encode peptides expands their functional repertoire.
- Interaction with RNA-binding proteins further modulates cellular
activities.

Understanding these features provides a foundation for appreciating the
importance of circRNAs in health and disease, paving the way for innovative
biomedical applications.

Frequently Asked Questions

What are two key features of circular RNAs
(circRNAs)?

They are covalently closed loop structures without 5' caps or 3' tails, and
they are resistant to exonuclease-mediated degradation.

Which statements correctly describe circular RNAs
(circRNAs)?

They are characterized by their covalently closed loop structure and their
ability to function as microRNA sponges.

What distinguishes circular RNAs from linear RNAs?

Circular RNAs lack free ends, making them more stable and resistant to
degradation by exonucleases, and they often originate from back-splicing
events.



Which are two features of circRNAs that contribute to
their stability?

Their covalently closed loop structure and absence of free 5' and 3' ends.

What are two important characteristics of circular
RNAs (circRNAs)?

They are formed through back-splicing and are generally more stable than
linear RNAs due to their circular configuration.
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In recent years, the world of molecular biology has witnessed a surge of
interest in non-coding RNAs, among which circular RNAs (circRNAs) have
emerged as a fascinating class. These unique RNA molecules defy traditional
understanding of gene expression, showcasing features that set them apart
from linear messenger RNAs (mRNAs). As researchers delve deeper into their
structure, function, and potential applications, understanding the
fundamental features of circRNAs becomes crucial. So, what are two key
features of circular RNAs? To answer this, we must explore what makes
circRNAs distinctive and why these features are significant in both
biological processes and medical research.

Understanding Circular RNAs: An Overview

Before diving into the specific features, it’s essential to grasp what
circular RNAs are. CircRNAs are a type of endogenous non-coding RNA
characterized by a covalently closed loop structure, meaning they lack the
typical 5' cap and 3' tail seen in linear RNAs. Unlike linear mRNAs, which
are linear molecules with defined ends, circRNAs form continuous loops
through a process called back-splicing. This structural uniqueness influences
their stability, localization, and function within cells.

Now, let’s dissect two prominent features that define circRNAs, considering
their implications for biology and medicine.

---

Feature 1: Covalently Closed Loop Structure Confers Exceptional Stability

Structural Distinction from Linear RNAs

The hallmark feature of circRNAs is their covalently closed, circular
structure. Unlike linear RNAs, which have free ends susceptible to
degradation by exonucleases, circRNAs form a continuous loop. This structural
configuration arises through a process called back-splicing, where a
downstream splice donor joins to an upstream splice acceptor, creating a
circular molecule.

Implications for RNA Stability

This closed-loop conformation bestows circRNAs with remarkable stability.



Because exonucleases—enzymes that degrade RNA—typically target free ends, the
absence of these ends in circRNAs renders them resistant to these enzymes. As
a result, circRNAs tend to have longer half-lives within the cell compared to
linear RNAs.

Biological Significance

- Persistence in Cells: Their stability allows circRNAs to persist for
extended periods, which could be advantageous for their regulatory roles.
- Potential as Biomarkers: Due to their resistance to degradation, circRNAs
are detectable in various biological fluids, such as blood and saliva, making
them promising candidates for non-invasive biomarkers in diseases like cancer
and neurodegenerative disorders.
- Therapeutic Stability: The inherent stability of circRNAs also opens
avenues for their use as vectors in gene therapy or as stable RNA-based
therapeutics.

---

Feature 2: Predominant Cytoplasmic Localization and Function as microRNA
Sponges

Cellular Localization of circRNAs

While some circRNAs are found in the nucleus, many are predominantly
localized within the cytoplasm. This localization influences their functional
roles, especially in post-transcriptional gene regulation.

Function as microRNA (miRNA) Sponges

One of the most well-characterized functions of cytoplasmic circRNAs is their
ability to act as microRNA sponges. MicroRNAs are small non-coding RNAs that
regulate gene expression by binding to target mRNAs, leading to their
degradation or translational repression.

- Mechanism: Certain circRNAs contain multiple binding sites for specific
microRNAs. By sequestering these microRNAs, circRNAs prevent them from
interacting with their target mRNAs.
- Example: The circRNA known as ciRS-7 (also called CDR1as) contains over 70
binding sites for miR-7. By binding miR-7, ciRS-7 modulates the activity of
miR-7 target genes, influencing processes like cell proliferation and
tumorigenesis.

Broader Regulatory Roles

Beyond acting as miRNA sponges, circRNAs can also:

- Bind to RNA-binding proteins (RBPs), influencing their activity or
localization.
- Regulate parental gene expression through interactions within the nucleus.
- Potentially encode proteins or peptides, although this is less common.

Importance in Disease and Therapeutics

The ability of circRNAs to modulate microRNA activity positions them as key
regulators in various biological pathways. Dysregulation of circRNAs has been
linked to diseases such as cancer, neurological disorders, and cardiovascular
diseases. Understanding their role as miRNA sponges opens possibilities for
therapeutic intervention, either by targeting specific circRNAs or by



designing synthetic circRNAs to modulate microRNA activity.

---

Additional Noteworthy Features of Circular RNAs

While the two features above are fundamental, a few other characteristics of
circRNAs are worth mentioning:

- Tissue and Cell-Type Specific Expression: Many circRNAs exhibit specific
expression patterns, suggesting roles in tissue differentiation and
development.
- Conservation Across Species: Several circRNAs are conserved evolutionarily,
indicating their biological importance.
- Potential to be Translated: Although traditionally classified as non-
coding, some circRNAs contain open reading frames (ORFs) and can produce
proteins via cap-independent translation mechanisms.

---

Summarizing the Two Correct Statements

Based on the detailed exploration, the two key features of circular RNAs are:

1. Their covalently closed loop structure confers exceptional
stability—making them resistant to exonuclease degradation and suitable as
biomarkers or therapeutic agents.

2. Their predominant localization in the cytoplasm enables them to function
as microRNA sponges—regulating gene expression by sequestering microRNAs and
influencing various biological processes.

---

Final Thoughts: The Significance of circRNA Features in Modern Biology

Understanding the defining features of circRNAs is more than an academic
exercise; it’s a gateway to unlocking their potential in diagnostics,
therapeutics, and understanding complex gene regulatory networks. Their
stability and functional versatility make them promising candidates for
innovative medical applications, including cancer treatment, neurological
disorder management, and personalized medicine.

As research continues to unravel the depths of circRNA biology, appreciating
these fundamental features helps scientists and clinicians harness their
power. The unique structural and functional aspects of circRNAs underscore
their importance as a new frontier in molecular medicine, promising exciting
developments in the years to come.
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