Novel insights in the regulation of mRNA transcription, processing and translation
through integration of mRNA sequencing data
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To date, the human transcriptome is known to contain around 80,000 protein-coding
transcripts, and the estimated number of proteins synthesized range from 250,000 to 1
million. All these transcripts and proteins are coded by less than 20,000 genes, suggesting
extensive regulation at transcriptional, post-transcriptional and translational level. I will
discuss how integration of data obtained from diverse RNA sequencing technologies
(RNA-seq, deepCAGE, ribosome footprinting) improves our understanding of these
regulatory mechanisms and I will illustrate how these mechanisms jointly orchestrate the
changes in protein demands during muscle differentiation. The individual regulatory
layers appear to be tightly linked, with extensive cross-talk and feedback between them.
To decipher the cross-talk between transcriptional and posttranscriptional regulation, we
analysed PacBio® single-molecule long sequencing reads capturing full-length mRNA
molecules. These data show that the vast number of potential combinations between
alternative transcription start sites, alternatively spliced exons and alternative
polyadenylation sites result in a relatively limited number of mRNA species, supporting
the tight coupling between these processes. Further integration of RNA sequencing data
will elucidate the true complexity of the transcriptome and its multi-layered regulation.
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