Circular RNAs regulate pathological angiogenesis
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Introduction. Pathological retinal neovascularization (RNV) is a defining feature of major retinal vascular disorders, including retinopathy of prematurity, diabetic retinopathy, and age-related macular degeneration, and represents one of the principal causes of irreversible vision loss globally. Circular RNAs (circRNAs), produced through back-splicing events, have recently emerged as critical regulators implicated in diverse pathological processes. Nevertheless, the functional involvement and mechanistic contributions of circRNAs to RNV in retinal vascular diseases remain largely unexplored.
Aims. The present study sought to identify circular RNAs exhibiting differential expression and to clarify their underlying mechanisms in the regulation of pathological retinal angiogenesis.
Methods. Circular RNAs were profiled using RNA sequencing in a mouse model of oxygen-induced retinopathy. The expression patterns of candidate circRNAs were subsequently validated by quantitative polymerase chain reaction. Functional analyses, including assessments of cell proliferation and cell-cycle distribution, were performed in vitro following circRNA silencing. To investigate the in vivo impact of the selected circRNA on pathological angiogenesis, small interfering RNA was delivered by intravitreal injection in OIR mice. In addition, transcriptomic profiling combined with bioinformatic prediction was employed to identify potential downstream targets and associated signaling pathways.
Results. Among the circRNAs identified, the selected circRNA for further analysis was markedly upregulated on postnatal day 14, corresponding to the early phase of pathological angiogenesis. The selected circRNA exhibited resistance to exonuclease digestion and was predominantly localized in the cytoplasm under normoxic conditions, whereas it translocated to the nucleus in response to hypoxia. Silencing of the selected circRNA suppressed angiogenic activity and cellular proliferation and induced cell-cycle arrest in vitro. Furthermore, intravitreal administration of the selected circRNA small interfering RNA attenuated pathological neovascularization in vivo. Transcriptomic profiling following the selected circRNA knockdown revealed reduced expression of genes involved in cell-division–related processes.
Discussion. These findings indicate that the selected circRNA plays a regulatory role in pathological RNV. Given that this circRNA is conserved in humans, it may represent a potential early diagnostic biomarker and a promising therapeutic target for the treatment of RNV.
