
Unlocking the Hidden Proteome: The Role of
Coding Circular RNA in Cancer

circRNA translation mechanism.

Translatable circRNAs as therapeutics.

SHANNON, CLARE, IRELAND, March 7,

2025 /EINPresswire.com/ -- A new

review article highlights the

transformative role of circular RNA

(circRNA) in cancer, revealing its

potential as both a key player in tumor

biology and a promising avenue for

future therapies. Once thought to be

noncoding RNA, circRNA has now been

shown to encode functional proteins,

challenging conventional RNA biology

and opening up novel therapeutic

possibilities.

Unlike traditional messenger RNA,

circRNAs form a continuous loop,

lacking the typical 5' cap and 3' tail.

This unique structure was originally

believed to preclude them from protein

translation. However, recent

discoveries demonstrate that specific

internal ribosome entry sites (IRES) and

N6-methyladenosine (m6A)

modifications enable circRNAs to

undergo cap-independent translation.

The resulting proteins influence a

range of cellular processes, including

those linked to cancer progression and

suppression.

Emerging evidence underscores the significance of circRNA-encoded proteins in multiple types of

cancer, including glioblastoma, breast cancer, gastric cancer, liver cancer, and colorectal cancer.

These proteins interact with critical signaling pathways, such as PI3K/Akt, Wnt/β-catenin, and

TGF-β/Smad, influencing cell proliferation, migration, and apoptosis. In glioblastoma, for
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instance, circRNA-derived proteins contribute to tumorigenicity, while in colorectal cancer, they

regulate metabolic processes that drive malignancy.

Beyond their role in cancer progression, translatable circRNAs are poised to redefine RNA-based

therapeutics. Their stability and potential for long-lasting protein expression make them

promising candidates for protein replacement therapies, vaccines, and targeted drug

development. Advances in bioengineering have further enhanced circRNA synthesis, enabling

more efficient protein production and laying the foundation for circRNA-based

immunotherapies. These innovations could lead to highly potent treatments with improved

delivery mechanisms and greater precision in targeting malignant cells.

Despite their vast potential, significant challenges remain in understanding the regulatory

mechanisms governing circRNA translation. Key questions include how these proteins achieve

tissue-specific functions and how circRNA synthesis can be optimized for clinical applications.

Current research aims to refine the techniques used to design and manufacture artificial

circRNAs, ensuring their efficacy and safety in medical treatments.

This new understanding of circRNAs as hidden protein sources represents a major shift in

molecular biology and oncology. By further exploring their coding potential, researchers and

clinicians may unlock new ways to detect, treat, and ultimately prevent cancer.  
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