Inhibition of TRADD-TRAF2 binding prevents development of renal fibrosis
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Introduction. Renal fibrosis is the pathological basis of various chronic kidney diseases (CKD), which is irreversible and currently lacks ideal treatment. Tumor necrosis factor-alpha (TNF-α) inhibitors block pro-inflammatory effects of type I receptor (TNFR1) to exert therapeutic benefits, bur they also inhibit immunoregulatory function of TNFR2, leading to severe adverse effect. TRADD is the downstream signalling molecular of TNFR1 but not of TNFR2. Therefore,TRADD is an potential medicinal target for selectively inhibiting TNFR1-mediated signaling.

Aims. The present study was to assess effectiveness of blocking Tumor necrosis factor receptor- associated death domain protein (TRADD) mediating signalling to against renal fibrosis.

Methods. TRADD expression was detected from CKD patients and experimental renal fibrosis models. Renal fibrosis was constructed in TRADD knockdown, overexpression/wild type mice, and biochemical parameters and histopathology were examined to evaluate protective effect of blocker of TRADD and TRAF2 binding (CP-231 and ICCB-19). Molecular docking and amino acid mutations were conducted to disclose the potential targeted sites of CP231.

Results. TRADD expression was upregulated in renal samples from CKD patients and renal fibrosis mice. Knockdown of TRADD in unilateral ureteral obstruction(UUO) mice or Transforming Growth Factor-beta (TGF-β) stimulated renal tubular epithelial cell (RTECs) HK-2 selectively blocked TNFR1 signaling, and reduced expression of downstream inflammation and necrosis signal-related proteins, leading inhibition on  epithelial-mesenchymal transition (EMT) or renal fibrosis. Moreover, overexpression of TRADD increased TNF-α-TNFR1 downstream related proteins and fibrosis marker protein α-SMA, exacerbating HK-2 EMT and UUO-induced renal fibrosis. CP-231 and ICCB-19 effectively inhibited renal fibrosis in UUO and ischemia-reperfusion mice. Mechanistic studies revealed CP-231 selectively blocked TNFR1 mediated pathway instead of that of TNFR2. CP-231 specifically combined with Arg160 and Arg146 of TRADD, thereby disrupting TRADD-TRAF2 interaction and exerting its anti-fibrotic effects. 

Discussion. TRADD regulates renal fibrosis via mediating downstream inflammatory necrosis signaling. CP-231 blocks TRADD and TRAF2 binding and selectively inhibits TNFR1 signaling, inducing anti-renal fibrosis effect.

