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Investigating the regulation of a stem cell specific human microRNA cluster C19MC

MicroRNAs are small regulatory RNAs of 21-24 nucleotides in length. Their function is fine tuning the post-transcriptional regulation of genes by targeting mRNA molecules via sequence complementarity with their 3’-untranslated region for mRNA decay and/or translation inhibition. During their maturation process, they are transcribed either from their own microRNA locus or as an intronic sequence of a protein coding gene. This primary transcript (pri-miRNA) can encode a single microRNA or a cluster of microRNAs which, in the canonical pathway, undergo further subsequent nucleolytic cleavages by the Drosha/DGCR8 complex and Dicer to form mature microRNA molecules. Our subject of interest is C19MC, which is the biggest human microRNA cluster containing 54 separate miRNA hairpin structures. These microRNAs are currently believed to be expressed simultaneously and in terms of expression pattern, exclusively in stem cells and placenta.
Using TaqMan Low Density Array (TLDA) technology I successfully validated the stem cell specificity of C19MC in a human stem cell line (HuES9). However, I found significant expression differences within the cluster. Aa an explanation for this phenomenon, we propose that there are different transcriptional regulatory mechanisms inside the cluster.
Chip-seq data from Encode project strengthens this idea which seems to be further supported by the presence of Nanog and CTCF binding sites found before and inside the cluster. In case of the C19MC, a CpG island near to the promoter of the cluster, as well as several repetitive sequences in the cluster are targets of methylation. According to my hypothesis, CTCF regulates the methylation of the cluster, causing different transcription of various pri-miRNAs and different expression levels of the mature miRNAs.
Based on this hypothesis, I designed PCR primers for SYBR Green qRT-PCR measurements. Using this method I have found altered levels of pri-miRNAs and their dynamics when comparing different parts of the cluster. In conclusion, our data supports the hypothesis that there are more, smaller pri-miRNAs transcribed in the cluster and their transcription activity are regulated uniquely during differentiation of the cell.
Expression of stem cell specific transcriptional factors and miRNAs in tumorous cells suggests that this regulatory mechanism exists in certain cancer cell types but this presumption needs further investigation.



