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Abstract 
 
Recent genome-wide studies have revealed the existence of thousands of long noncoding transcripts, 
whose function and significance are unclear. The discovery of this hidden transcriptome has made the 
need to distinguish between mRNAs and ncRNAs both more pressing and more complicated [1]. We 
have developed an automated pipeline to annotate long noncoding RNAs [2]. This annotation has been 
applied to a range of transcriptomic resources, including genomic tiling arrays, cDNA and RNA-seq 
libraries to describe the landscape of long ncRNAs. We found long ncRNAs are the most abundant 
classes of transcripts, and while a significant number are found in intergenic regions, the majority 
surround and overlap most protein-coding genes. We intersected our annotated noncoding 
transcriptome with large-scale microarray or in situ hybridization (sourced from the Allen Brain Atlas) 
expression data to show these transcripts exhibit, in the main, specific expression, often correlating 
with distinct processes in developmental programs such as embryonic stem cell differentiation or with 
neuroanatomical structures within the adult mouse brain [3, 4]. We also compared the expression of 
long ncRNAs with associated protein-coding genes, often finding complex relationships of expression.  

The complexity apparent in the organization of the mammalian genome, which contains overlapping 
protein-coding and noncoding transcripts, presents a challenge to unambiguously annotating RNA, and 
indeed we exposed a large class of ambiguous transcripts that could be not be reliably categorized as 
coding or noncoding. For example, we identified a class of long ncRNAs that reside within 3’UTRs, 
which we term uaRNAs.  Further analysis showed that uaRNAs may be linked to, or expressed 
independently to the upstream protein-coding mRNA sequence. Moreover the expression of the 
uaRNAs is on occasion discordant to the upstream coding sequence and subject to independent 
developmental regulation. More broadly, the finding that some transcripts can function both 
intrinsically at the RNA level and also encode proteins further confounds the distinction between 
coding and noncoding transcript and has prompted us to suggest the functionality of any transcript at 
the RNA level should not be discounted. Together this study contributes towards our shifting 
understanding of the nature of a gene with RNA increasingly appreciated as an intrinsically functional 
significant and significant component of the genomes expression [5]. 
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