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Transforming Growth Factor-(1 Represses Transcription of MicroRNA-192 and Promotes Fibrosis in Chronic Kidney Disease
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Tubulointerstitial fibrosis is a key determinant of progressive chronic kidney disease (CKD).  Epithelial-to-mesenchymal transition (EMT) of proximal tubular epithelial cells (PTC) primarily due to the cytokine transforming growth factor-(1 (TGF-(1) is integral to this process. Recent data has linked changes in expression of microRNAs (miRs), small endogenous post-transcriptional regulators of gene expression, to EMT in cancer.  However, the role of miRs in EMT associated with non-malignant pathology such as CKD is less clear.  The purpose of this study was to investigate changes in expression and function of miRs in the progression of CKD.

We performed miR expression profiling by TaqMan Low Density Array on pooled RNA from formalin-fixed, paraffin-embedded (FFPE) tissue from renal biopsies of a cohort of patients with established diabetic nephropathy.  Three predetermined patient groups were studied, progressors, non-progressors and late presenters.  We detected 103 of 365 miRs of which two differed by more than two-fold between progressors and non-progressors, and 12 miRs differed between late presenters and the other biopsies.  We noted the greatest change in miR-192 expression, which was significantly lower in late presenters.  qRT-PCR of individual biopsies showed correlations between low miR-192 expression and both fibrosis score and low estimated GFR.  In situ hybridisation localised miR-192 to glomerular and tubular cells, with little signal in areas of fibrosis.

In vitro analysis of PTC demonstrated a decrease in miR-192 expression in response to TGF-(1.  Stable over-expression of miR-192 suppressed the expression of the E-Box repressors ZEB1 and ZEB2, thereby opposing TGF-(1 mediated down-regulation of E-cadherin, an important early stage of EMT.

The expression of miRs is dependent on transcription, processing and degradation; however, little is known about the regulation of these processes.  Subsequently, we have evaluated the mechanisms of regulation of miR-192 by TGF-(1.  We developed a qRT-PCR assay to specifically detect the primary transcript of miR-192 and its cluster member miR-194.  The primary transcript demonstrated an analogous decrease in expression to the mature miR-192 in response to TGF-(1.  Thus, the effect of TGF-(1 on miR-192 appears to be predominantly transcriptional.  Promoter analysis of the 3kb upstream of the transcription start site by luciferase reporter constructs identified putative promoter activity, which was shown to be TGF-(1 responsive.

In conclusion we have shown that miR-192 expression is decreased in CKD in vivo, and have linked this mechanistically to TGF-(1 mediated down-regulation of E-cadherin expression in PTC in vitro.  We have established the transcriptional control of miR-192 by TGF-(1 and identified the putative promoter element, which is the basis of our ongoing work.  Furthermore, we have demonstrated for the first time the detection of miRs in routine FFPE tissue biopsies, both by qRT-PCR and in situ hybridisation, techniques which could be widely applied within nephrology.


