Therapeutic potential of ISG20 in diabetic mice via Inhibition of Ferroptosis 
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Introduction. Ferroptosis, an iron-dependent cell death driven by lipid peroxidation, contributes to podocyte injury in diabetic kidney disease (DKD). While Interferon-Stimulated Gene 20 (ISG20) regulates RNA oxidation stress in acute kidney injury, its specific role and mechanism in DKD remain unknown.

Aims. This study aimed to investigate the role of ISG20 in ferroptosis within DKD and evaluate its  therapeutic potential.

Methods. Used ISG20-deficient and wild-type mice, assessing iron, ROS, lipid peroxidation, proteinuria, and kidney injury. Tested Ferrostatin-1's rescue effect. In vitro, silenced ISG20 in podocytes under high glucose (HG) ± Ferrostatin-1. To evaluate therapeutic potential, diabetic mice received either an adenovirus vector overexpressing ISG20 or novel mRNA-loaded lipid nanoparticles (LNPs) delivering ISG20 mRNA.

Results. ISG20 deficiency regulated GPX4/SLC7A11/ACSL4 expression, exacerbated iron accumulation, ROS, lipid peroxidation,  proteinuria, and kidney injury in mice, mitigated by Ferrostatin-1. ISG20 silencing worsened HG-induced podocyte damage in vitro, rescued by Ferrostatin-1. Both the adenovirus-mediated ISG20 overexpression and the ISG20 mRNA-LNP therapy effectively reduced podocyte ferroptosis, alleviated podocyte injury, and decreased proteinuria in DKD mice. 

Discussion. This study identifies a novel protective role for ISG20 in podocyte survival by inhibiting ferroptosis in DKD. The findings demonstrate that ISG20 deficiency exacerbates ferroptotic damage, while its restoration, either genetically or via innovative LNPs, is therapeutic. This suggests ISG20 as a promising innovative therapeutic strategy for treating proteinuric kidney diseases like DKD.
