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            Abstract
Existing compendia of non-coding RNA (ncRNA) are incomplete, in part because they are derived almost exclusively from small and polyadenylated RNAs. Here we present a more comprehensive atlas of the human transcriptome, which includes small and polyA RNA as well as total RNA from 300 human tissues and cell lines. We report thousands of previously uncharacterized RNAs, increasing the number of documented ncRNAs by approximately 8%. To infer functional regulation by known and newly characterized ncRNAs, we exploited pre-mRNA abundance estimates from total RNA sequencing, revealing 316 microRNAs and 3,310 long non-coding RNAs with multiple lines of evidence for roles in regulating protein-coding genes and pathways. Our study both refines and expands the current catalog of human ncRNAs and their regulatory interactions. All data, analyses and results are available for download and interrogation in the R2 web portal, serving as a basis for future exploration of RNA biology and function.
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                    Fig. 1: RNA Atlas transcriptome generation and annotation.[image: ]


Fig. 2: The RNA Atlas transcriptome catalogued many single-exon lncRNAs and revealed previously non-annotated PCGs.[image: ]


Fig. 3: Analyses of RNA polyadenylation status.[image: ]


Fig. 4: The association between sample ontology and expression distance.[image: ]


Fig. 5: Total RNA transcriptomes facilitated the use of intron expression profiles to study regulatory modalities.[image: ]


Fig. 6: Evidence for regulation by lncRNAs.[image: ]


Fig. 7: Interpretation of lncRNA function.[image: ]
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                Data availability

              
              All types of RNA entities can be readily explored via the online R2: Genomics Analysis and Visualization Platform (http://r2.amc.nl) and via a dedicated accessible portal (http://r2platform.com/rna_atlas). This portal includes genome browser profiles for the total RNA as well as polyA tracks for all samples. All samples can also be used for correlations, differential signals and many more analyses. In addition, the LongHorn results, described in this manuscript, can be explored.

              The raw data (FASTQ files) and processed expression measurement tables from all RNA biotypes across samples have been deposited in the National Center for Biotechnology Information’s Gene Expression Omnibus (GEO) and are accessible through GEO series accession number GSE138734.

            

Code availability

              
              Computer code used to generate the results presented in this manuscript is available at https://github.com/llorenzi90/RNA_Atlas.
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