INVESTIGATING THE ROLE OF MICRORNAS IN ACUTE KIDNEY INJURY

INTRODUCTION: Acute Kidney Injury (AKI) is a major global clinical issue. Characterised by a sudden decline in kidney function, AKI is linked with high morbidity and mortality and affects 15% of UK hospital admissions. However, the mechanisms underlying the pathological changes observed in AKI are not fully understood, limiting the development of strategies for intervention and/or therapy. Furthermore, current AKI biomarkers have limited ability to classify disease and stratify rapidly progressing patients. Urinary microRNAs (miRNAs) are potential novel non-invasive AKI biomarkers that may regulate AKI pathology. Here, we analysed the association of urinary miRNA expression with progression in a stage III AKI patient cohort and explored their roles in AKI progression.

AIMS
I. To determine if urinary miRNAs predict progression in AKI patients 
II. To elucidate the roles of our candidate miRNA biomarkers in AKI progression 

METHODS: Biomarker Study Urine samples were collected from 30 stage III AKI patients and miRNA profiling carried out using Taqman Low Density Array analysis on pooled urine samples from recovery (n=6) and non-recovery (n=5) patient groups. Candidate biomarker miRNAs were then analysed by RT-qPCR in the complete cohort. AKI models: in vitro Cells from proximal tubular epithelial cell line HK-2 were grown under oxidative stress conditions of 1 mM H202, and expression of candidate miRNAs was manipulated using miRNA mimics. AKI models: in vivo In a unilateral Ischemia Reperfusion Injury (IRI) model in Lewis rats, the left kidney was clamped for 45 minutes and animals sacrificed 48 hours later. RNA-sequencing We used the Illumina True Seq-small RNA kit and HiSeq 4000 to sequence miRNAs in extracts from our oxidative stress model. Analysis in silico Data outputs from algorithms Miranda, Target Scan, MiRDB and Diana were compared to predict mRNA targets for candidate miRNAs.

RESULTS: Biomarker Study Comparison of AKI patients with control subjects identified significant upregulation of miR-21, miR-126, miR-141 expression, and significantly decreased miR-192 and miR-204 detection. Decreased miR-192 and increased miR-141 expression were most clearly predictive of non-recovery. AKI models Expression of miR-141 and miR-200c was upregulated under oxidative stress conditions in vitro and IRI in vivo. RNA-sequencing Sequencing data confirmed upregulation of miR-141 and miR-200c in our oxidative stress model and identified other miRNAs that might act in unison with miR-141. Analysis in silico Using stringent settings, 42 putative mRNA targets of miR-141 were identified. Nine had two or more miR-141 binding sites in their 3’-untranslated region sequences, and expression of these mRNAs was analysed further in vitro. Enforced miR-141 expression in the presence of 1 mM H202 restored E-cadherin expression and predicted Protein Tyrosine Phosphatase, Receptor Type G (PTPRG) expression changes.

[bookmark: _GoBack]CONCLUSIONS: In this study, we detected significant differences in urinary miRNA profiles in AKI patients compared with controls, as well as association of increased miR-141 and decreased miR-192 detection with AKI recovery versus non-recovery. In addition, we have established an in vitro model in which we identified PTPRG as a novel potential target for AKI therapy.
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