Mechanistic study on the pathogenic role of cell division autoantigen 1 in diabetic kidney disease

Aims: This study aims to evaluate the effectiveness of CDA1 deletion
in reducing DKD progression in Akita mice. Additionally, transcriptomic profiling
(mRNA-seq) of kidney tissues was conducted to systematically identify CDA1-regulated
biochemical and signaling pathways and downstream effector networks.

Methods: A novel hybrid Akita/CDA1 knockout (KO) mouse strain was generated and analyzed across three independent cohorts at 10, 16, and 20 weeks of age to assess the temporal contribution of CDA1 to DKD progression. Transcriptomic profiling was performed using total RNA isolated from kidney tissues at 16 weeks of age (n = 6/group).

Results: At 16 weeks, Akita mice demonstrated significant renal injury, characterized by a 2.9-fold elevation in albumin-to-creatinine ratio (ACR), a 1.7-fold increase in glomerulosclerosis index (GSI), and a 2-fold upregulation of profibrotic markers. CDA1 deletion markedly attenuates these alterations, resulting in a 30% reduction in ACR, a 29% decrease in GSI, and normalization of collagen I and collagen III expression to near non-diabetic control levels. Notably, the renoprotective effects of CDA1 deletion were more pronounced at 20 weeks, with further reductions in ACR and GSI. Mechanistically, CDA1 deletion attenuated TGF-β/Smad pathway by reducing diabetes-induced TGFBR1 and p-Smad3 expression at 20 weeks. RNA-seq analysis revealed that CDA1 deletion significantly modulates fibrosis-related pathways and identifies dysregulated pathways involved in cell cycle regulation. 

Conclusion: Targeting CDA1 effectively attenuated diabetes-associated glomerular injury and fibrosis in Akita mice, providing a rationale for developing CDA1 inhibitors as a potential therapeutic strategy for DKD.





















