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microRNA-21 and -214 are consistently modulated during renal injury in rodent models.
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Introduction: MiRNAs are endogenous non-coding RNAs which regulate gene expression by binding to the 3’UTR of mRNA which results in either productive translational repression or target degradation.  MiRNAs are fundamental in development, however, they have now been found to play a role in the pathophysiology of many diverse diseases.  Transforming growth factor-( has been shown to modulated microRNA expression. Since TGF-( is a critically important mediator of pathophysiological events in renal disease we investigated its effect on microRNA expression using in vitro and in vivo models of renal injury.
Aim: To investigate the effect of TGF-( on microRNA expression using two in vitro models of renal injury; TGF-( stimulation of rat mesangial cells and induction of epithelial-mescenchymal transition (EMT) in rat kidney tubular epithelial cells.  To further interrogate the role of implicated miRNAs by assessing their expression in rodent models of renal injury; the chronic anti-Thy1.1 model of glomerulonephritis, the unilateral ureteral obstruction model (UUO) model of interstitial fibrosis and a rat genetic model of hypertension, the SHRSP.  
Methods: Rat tubular epithelial cells (NRK52E) and mesangial cells (CRL-2253) were stimulated with TGF-( (10ng/mL) over a 5 day timecourse and expression of microRNAs examined.  To assess the differential expression of miRNAs in vivo, we used the anti-Thy1.1 mesangial glomerulonephritis model and the UUO where TGF-β plays a role and also a genetic model of hypertension, the stroke-prone spontaneously hypertensive rat (SHRSP) with and without salt loading.  RNA was obtained from cells and tissues using the miRNeasy mini kit (Qiagen) and quantified by specific miRNA TaqmanTM probes.  Expression of the microRNAs was further interrogated by northern blot and in situ hybridisation using standard techniques and specific miRNA DIG-labelled LNA probes (Exiqon).  
Results: The response of mesangial cells to TGF-β stimulation (10ng/mL) was to proliferate significantly. MiR-214 was significantly up regulated at day 2 (p<0.01) and remained elevated for the time course with peak expression of ~16 fold increase at day 4.  MiR-21 expression demonstrated a sustained of ~2 fold from day 1-3 before dropping to levels below that expressed in time matched control cells.  Similarly, miR-214 and mi-R21 were significantly up regulated over the timecourse (~12 and ~5 fold) in the NRK cells undergoing EMT. Northern blot analysis on these samples found increased expression of the mature miR-21 and miR-214 in TGF-( treated samples.  In vivo we found that miR-21 and miR-214 were consistently elevated in the anti-Thy1.1 model (3-fold for miR-21 and 5-fold for miR214, p<0.05) and UUO models (6-fold for miR-21 and 2.5-fold for miR214, P<0.01).  Northerns performed on these samples showed increase expression of miR-21 and miR-214 in UUO kidneys compared to sham operated.  However, there were differences in the precursors of the miRNAs. For miR-21 the primary form of miR was present in all samples but the precursor form only present in UUO kidneys. In contrast, similar levels of pre- and pri-miR-214 were present in both UUO and sham-operated animals. In the SHRSP both miR-21 (~2.25 fold) and miR-214 (~3 fold) were increased compared to reference strain and this increased further following salt challenge. Conclusion: This study for the first time demonstrates that miR-21 and miR-214 may represent a microRNA signature of renal damage and both these miRNAs can be regulated by TGF-β.
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