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The Transforming Growth Factor Beta-1 3’-Untranslated Region Contributes To Postranscriptional Regulation Of TGF Beta Synthesis
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Cardiff University

Problem: Transforming Growth Factor Beta-1 (TGF beta) is the principle stimulus for renal fibrosis in chronic kidney disease. The importance of post-transcriptional regulation of gene expression by the 5’ and 3’ untranslated regions (UTRs) of mRNA is increasingly recognised. TGF beta synthesis is controlled post-transcriptionally in the kidney, and the contribution of the 5’UTR to this has previously been examined. In silico analysis also supports regulation by the 3’UTR.

Purpose: To evaluate the contribution of the 3’UTR to post-transcriptional regulation of TGF beta synthesis, to investigate potential interactions between the UTRs, and to identify in cis and in trans regulatory elements

.

Design: In vitro studies of the TGF beta 5’ and 3’UTRs in the human proximal tubular cell line HK-2. 

Findings: Novel reporter vectors incorporating the 5’ and 3’ UTRs of TGF beta showed that both inhibit translation, with a synergistic effect when both were included (Figure). 
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MicroRNAs (miRs) are small, non-coding RNAs that bind to the 3’UTR of specific transcripts and regulate their translation. miR LAT, a miR of viral origin, inhibits neuronal TGF beta synthesis, but the role of endogenous miRs in TGF beta synthesis has not previously been examined. Endogenous PTC miR expression was assessed using miRVANA microarrays. 147 of 640 miRs examined were expressed by PTC. Relative expression data from the arrays was validated by Q-RT PCR, with high concordance between the two methodologies. We have selected miR16, highly expressed by PTC according to our data, for initial study and to validate techniques for future experiments. Mutation of the TGF beta 3’UTR to include a perfect miR16 homology site leads to substantial knockdown of signal (Figure).

Conclusions: TGF beta mRNA is post-transcriptionally regulated by its 3’UTR in PTC, with preliminary evidence for an interaction between the 3’UTR and the known inhibitory element in the 5’UTR. PTC miR expression has been characterised, and techniques developed for analysis of specific miRs in post-transcriptional regulation of TGF beta. Future experiments will examine PTC-expressed miRs identified in this study, and will characterise the 5’/3’ UTR interaction suggested by this work.
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