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Title:  

Investigation of trans-splicing and cis-backsplicing 

(circular RNA) in the human transcriptome 

 

Abstract: 
High-throughput transcriptome sequencing has brought an unprecedented 
opportunity for globally investigating transcriptomes and thus detected numerous 
non-co-linear (NCL) transcripts, which comprised sequence segments that are 
topologically inconsistent with the reference genome. Regarding post-transcriptional 
events, non-co-linear transcripts can arise from trans-splicing or back-splicing in cis 
(or the so-called "circular RNA"). Detection of post-transcriptionally non-co-linear 
("PtNCL") transcripts is usually severely hampered by several types of false positives 
such as sequence error, alignment error, experimental artifacts, and genetic 
rearrangements (or gene fusion events). I will first show a high level of false positive 
rate in previously-nominated NCL candidates. We demonstrated that trans-spliced 
and circular RNAs can share the same non-co-linear junction sites, and some PtNCL 
events and their splicing type of PtNCL isoforms (i.e., trans-spliced or circular RNAs) 
were evolutionarily conserved between species. After that, I will introduce the first 
reported trans-spliced large intergenic noncoding RNA – tsRMST, which can 
contribute to pluripotency maintenance of human embryonic stem cells by 
suppressing lineage-specific gene expression through the recruitment of NANOG and 
the PRC2 complex factor, SUZ12. Finally, I will introduce our recently developed tool – 
NCLscan, which can accurately identify NCL events, including trans-spliced, circular, 
and fusion transcripts, with a good balance between sensitivity and precision. 
 
Keywords: Post-transcriptionally non-co-linear transcript; cis-/trans-splicing; Circular 
RNA; gene fusion; Embryonic stem cell; Next-generation sequencing; Bioinformatics 
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