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Enhanced Protein Expression
1n CircRNA as RNA Therapeutics

Hui-Hsuan Lin, Kuei-Yang Hsiao
Abstract

The purpose of this study is to explore the mechanisms and
functional roles of circular RNAs (circRNAs) in human diseases, with
a particular emphasis on their coding potential and involvement in
various application contexts. CircRNAs, traditionally recognized for
their role as miRNA sponges, possess unique attributes that make them
feasible for protein translation. Facilitated by our computational
tools, the ACT algorithm and circVIS platform, we integrated the
mechanism of exon junction complex (EJC)-mediated circRNA translation
into the "Enhanced Protein Expression in CircRNA" (EPIC) system,
which harbors splicing-induced cap-independent translation and
controlled preference for subcellular distribution. The development
of our prototypic methodology involved a split reporter system to
validate that proper splicing and the deposition of EJC are essential
for translation. We discovered that the inclusion of an intron
significantly enhances translation activity, independent of RNA
levels or nuclear export changes. Furthermore, mutating the splicing
site eliminated the enhanced translation, indicating that the
splicing process, rather than the intronic sequences, is crucial. The
results revealed a novel EJC-mediated mechanism for circRNA
translation, adding to the known pathways involving internal ribosome
entry site and RNA base modifications. This mechanism has significant
implications for the stable and prolonged expression of therapeutic
proteins. By leveraging the stability and cap-independent translation
capabilities of circRNAs, our research aims to address the persistent
expression challenges faced in gene editing, immunotherapy, and
vaccine development. In conclusion, our study provides critical
insights into the translational capabilities of circRNAs, offering
new avenues for therapeutic applications. These findings enhance our
understanding of RNA biology and pave the way for innovative
strategies in treating various human diseases.



