Aurora Kinase Inhibitors Prevent Experimental Chronic Kidney Disease

Introduction
Chronic Kidney Disease (CKD) accounts for 1.3% of NHS spending, with the vast majority being consumed by just 2% who progress to End Stage Renal Failure (ESRF), requiring dialysis or transplantation. This generates a powerful economic argument to prevent ESRF from progressive CKD. 

Renal fibrosis results in replacement of kidney tissue with scar tissue, resulting in CKD. Here we isolate the cell type responsible for fibrosis, and use it as a screening platform for therapeutics. We identify and confirm Aurora Kinase inhibitors, already in clinical trials elsewhere, as potential new CKD treatments.

Methods 
Human renal fibroblasts, isolated under ethical approval from normal poles of nephrectomy samples were expanded and cultured in the presence of 181 drugs targeting human druggable enzymes, prior to viability assays. Counter screening was performed on primary renal tubular cells. Apoptosis was analysed by flow cytometry using Annexin V staining. For animal studies, Black 6 mice that underwent unilateral ureteric obstruction (UUO), under ethical approval, were treated with oral Aurora kinase inhibitors, then sacrificed on day 10. Immunohistochemistry for fibrosis markers was performed on paraffin-embedded kidney tissue and analysed by automated microscopy. Values were subject to T-test statistical analysis.

Results 
1. Fifteen Aurora Kinase inhibitors reduced renal fibroblast viability by more than 85%, through widespread apoptosis. Counter screening showed no such impact on primary tubular epithelial cells. 
2. In the UUO mouse model, we demonstrated 75% reduction in fibroblast accumulation, by alpha-SMA expression, and significant reductions in Collagen expression upon Aurora Kinase inhibition.
3. We demonstrated reduction in SMAD3 phosphorylation and go on to show in vitro phosphorylation of SMAD3 by Aurora Kinases as the likely mechanism behind our observations.

Conclusions
1. Our human fibroblast platform for screening drug in CKD has now been validated.
2. [bookmark: _GoBack]Aurora Kinase inhibitors exhibit anti-fibroblast properties that make them attractive as treatments in CKD.
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