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Objectives:  Extra Domain A Fibronectin (EDA+FN) is an active glycoprotein present at sites of fibrosis in murine models of kidney injury and in human kidney biopsies. EDA+FN is produced through post transcriptional alternative splicing of mRNA and may therefore be a target for antisense oligonucletides (ASOs).  We developed a murine model of aristolochic acid (AA) nephropathy exhibiting acute to chronic progression with a view to testing the efficacy of  RNAse H-Independent ASO as a therapeutic to attenuate fibrosis.
Methods:  In the long model CD1 mice aged 8-10 weeks were injected with either intraperitoneal (IP) AA at 3.5mg/kg or 0.9% saline (NS) at days 1 and 5.  Animals were culled at days 0 (n=4), 12 (n=5 NS, 5 AA), 20 (n=3 NS, 5AA) and 100 (n=5 NS, 4 AA) and RNA extracted from whole kidney for analysis using RT-PCR.  In a short model animals received subcutaneous (SC) PBS (n=6), RNAse H-independent negative control (NC-ASO, n=6) or target antisense (T-ASO, n=6) at 50mg/kg at day -1.  This was followed by one dose of IP AA 3.5mg/kg on day 1 for each arm and animals culled at day 3.  
Results:  IP administration of AA induced Kim1 mRNA expression which peaked between days 12 (p<0.0001) and 20 (p<0.0001) compared to day 0,  but remained significantly elevated at day 100 (p<0.001).   Coll1a1 mRNA expression increased throughout the time course compared to day 0, also showing an early peak in expression; day 12 (p<0.01) and 20 (P<0.01) and falling subsequently but still elevated at day 100 (p<0.01). This is a similar pattern to TGFβ1, CTGF and FN mRNA expression we have previously reported. In the short model Kim1 mRNA was increased at 48 hr compared to Day 0 in all three groups (p<0.05) with no effect of antisense administration. CD68 mRNA was also significantly increased in all 3 groups compared to day 0; PBS group (p<0.05), NC-ASO (p<0.0001) and T-ASO (p<0.005).  CD68 mRNA was also increased with both NC-ASO and T-ASO compared to PBS (p<0.05).  There was no histological evidence of tubulo- interstitial inflammation in any of the groups in the short model.  EDA+FN mRNA was significantly upregulated in all three groups at 48 hours post injury (p<0.005) compared to day 0 control.  T-ASO reduced EDA+FN mRNA by >50% compared to PBS (p<0.0005) and NC-ASO (p<0.0001).  When normalised to total fibronectin there was still a significant reduction in expression of EDA+FN by T-ASO compared to NC-ASO arm (p<0.0001).  TGFβ1 mRNA expression was also downregulated by T-ASO (p<0.05) compared to NC-ASO. 
Discussion: Kim1 and Coll1a1 mRNA expression increases following administration of IP AA, confirming the induction of kidney injury and subsequent progression to fibrosis. We have previously observed a pattern of increased mRNA expression of EDA+FN, TGFβ1 and CTGF in a murine model of AA nephropathy from day 12 over a 100 day model.  To this data we can now add the observation that EDA+FN, TGFβ1 mRNA are raised within 48hr of the first AA hit. ASO preventing the splicing  in of EDA reduces EDA+FN expression and interestingly TGFβ RNA. These results strongly support a role for EDA+FN regulating TGFβ induction in this model and the therapeutic benefit of targeting FN splicing with ASO.  
