CircSMAD2 Regulates Hepatic Stellate Cells Metabolic  and Fibrosis via the miR-145/ZEB2 Axis
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Introduction. Aerobic glycolysis is the metabolic phenotype of activated HSCs, and lactate is an inevitable product of the glycolytic metabolic pathway. Although there has been a large amount of rescarch focusing on circular RNAs (circRNAs) in hepatic fibrosis (HF), few studies have focused specifically in the mechanistic link between lactate signaling and circRNA regulation.

Aims. The aim of this study was to identified differentially expressed circRNAs in lactate-stimulated HSCs and the functions of circRNAs during HF. 
Methods. In this study, CircRNA and miRNA expression profiles combined with immunoprecipitation assays, dual-luciferase reporter assays, qRT-PCR, western blot  and FISH confirmed the relationship between lactate and circRNA.

Results. Through circRNA sequencing, we identified circSMAD2 as significantly upregulated in activated HSCs, with predominant cytoplasmic localization. Lactate-induced histone H3 lysine 18 lactylation (H3K18la) promotes Exportin-2 transcription and facilitates the nuclear export of circSMAD2. In the cytoplasm, by sponging miR-145, circSMAD2 disrupts the miR-145/ZEB2 axis, activating p53-dependent glycolytic reprogramming in HSCs to exacerbate HF.
Discussion. These findings reveal a novel lactate-responsive epigenetic and post-transcriptional regulatory mechanism whereby circSMAD2 promotes HSCs activation and contributes to liver fibrosis. 
