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Problem: Tubulointerstitial fibrosis is a key determinant of chronic kidney disease.  Epithelial-to-mesenchymal transition (EMT) of proximal tubular epithelial cells primarily due to the cytokine transforming growth factor-(1 (TGF-(1) is integral to this process.  Previously we linked changes in expression of microRNAs, small endogenous post-transcriptional regulators of gene expression, to EMT in chronic kidney disease. In vivo miR-192 expression was decreased in advanced diabetic nephropathy.  In vitro proximal tubular epithelial cells demonstrated a decrease in miR-192 expression in response to TGF-(1 and we linked this mechanistically to the down-regulation of E-cadherin, an important early stage of EMT.  However the role of miR-192 in kidney disease is currently controversial, with increased and decreased miR-192 expression linked to adverse outcome in various groups of patients and animal models. An important limitation to our current knowledge is that it is not known how miR-192 expression is regulated.
Purpose: To determine how the expression of miR-192 and its cluster partner miR-194 are regulated in proximal tubular epithelial cells.
Design: An in vitro study of the regulation of miR-192/194 expression in proximal tubular epithelial cells using RT-qPCR, in silico promoter analysis, luciferase reporter constructs, electrophorectic mobility shift assays (EMSA), immunoblots, and siRNA gene knock down.
Findings: The expression of microRNAs is dependent on transcription, processing and degradation; however, little is known about the regulation of these processes.  RT-qPCR for miR-192/194 showed that both the primary transcript and the mature microRNAs decreased in response to TGF-(1, indicating a level of transcriptional regulation.  Promoter analysis of the 3kb upstream of the miR-192/194 transcription start site by luciferase reporter constructs identified putative promoter activity, which was shown to decrease in response to TGF-(1.  In silico analysis of the promoter identified binding sites for transcription factors, hepatocyte nuclear factor 1 (HNF1) and p53. Abolition of these transcription factor binding sites by the introduction of point mutations significantly decreased promoter activity. Transcription factor binding was demonstrated by EMSA, and specificity confirmed by antibody supershift and mutagenesis.  Furthermore, binding of HNF1 to the promoter was shown to decrease in response to TGF-(1, while p53 expression and binding did not change.  Finally, siRNA knock down of HNF1 reproduced the effect of TGF-(1, with decreased expression of miR-192/194.
Conclusion: These data demonstrate transcriptional control of miR-192/194 by TGF-(1, localise the regulatory elements within the proximal promoter, and identify the transcription factors involved as HNF1 and p53.
Relevance: miR-192 is currently under scrutiny as a potential novel biomarker and therapeutic target in kidney disease. Existing expression studies show a complex relationship between miR-192 expression and outcome. This study elucidates the key mechanisms by which miR-192 transcription is regulated.

