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Diversification of gene activation system by acquisition of species-specific
non-coding RNAs through insertion/deletion and mutation
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We performed directional RNA-seq analysis of mouse and chimpanzee tissue samples.
Focusing on transcription start sites (TSSs) of protein-coding genes revealed that a significant fraction
of them contain switching-points that separate antisense- and sense-biased transcription, suggesting that
head-to-head transcription is more prevalent than previously thought. More than 90% of head-to-head type
promoters contain CpG islands. Moreover, CCG and CGG repeats are significantly enriched in the upstream
regions and downstream regions, respectively, of TSSs located in head-to-head type promoters. Genes with
tissue-specific promoter-associated ncRNAs (pancRNAs) show a positive correlation between the expression
of their pancRNA and mRNA, which is in accord with the proposed role of pancRNA in facultative gene
activation, whereas genes with constitutive expression generally lack pancRNAs. We show here that pancRNA
regulates tissue-specific gene expression in a species-dependent manner.
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