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Multi-step sequential 
pre-mRNA splicing events, 
such as ‘recursive splicing’ 
and ‘nested splicing’, to 
remove very large introns 
are unexpectedly prevalent 
in human [EMBO J. 27, 122 
(2008); FEBS Letters. 587, 555 
(2013); Nucleic Acids Res. 43, 
4721 (2015); Nature. 521, 371 
(2015); RNA Biol. 13, 290 
(2016)].  In contrast to 
these multi-step splicing 
events in normal cells, we 
discovered mRNA re- 
splicing in cancer cells that 
occurs on mature spliced mRNA and generates aberrant transcripts/proteins [Nucleic 
Acids Res. 40, 7896 (2012)].  The mRNA re-splicing in various cancer cells implies an 
important mechanism that prevents deleterious extra re-splicing in normal cells, while 
the re-splicing could be promoted by unknown factor(s) overexpressed or repressed in 
cancer cells (see Figure). 

Recent striking three findings from our group and Taiwanese group represent a 
breakthrough in the study of mRNA re-splicing.  (1) The function of cancer-specific 
spliced product of TSG101 gene was discovered.  The human TSG101∆154–
1054 (TSG101∆) mRNA was a major aberrantly spliced product detected in various 
cancer cells/tissues, and we first demonstrated the exact pathway of this aberrant 
splicing, that was re-splicing of normally spliced TSG101 mRNA [Nucleic Acids Res. 40, 
7896 (2012)].  TSG101∆ protein product increases TSG101 stability by competitively 
inhibiting its E3 ligase-mediated proteasomal degradation [Oncotarget 7, 8240 (2016)].  
Therefore, TSG101∆, i.e., re-splicing of TSG101, specifically enhances 
TSG101-stimulated cell proliferation and tumor growth.  (2) mRNA re-splicing is 
stimulated by epithelial-mesenchymal transition factor TGF-β.  We found mRNA 
re-splicing is significantly promoted by the expression of TGF-β (see Figure).  TGF-β 
is closely involved in cancer metastasis and invasion, which might be implicated in 
mRNA re-splicing event.  (3) mRNA re-splicing is repressed by the expression of 
tumor suppressor gene p53 (TP53).  Cultured cells expressing wild-type p53 fully 
inhibits TSG101∆ production and knock-down of p53 restores TSG101∆ generation 
(see Figure) [Oncotarget 7, 8240 (2016)].  This result indicates that the regulation of 
mRNA re-splicing is under the control of p53.  Therefore, our goal, to identify mRNA 
re-splicing regulatory factors (either activator or repressor), can be searched within the 
subset of factors that are controlled by the p53 expression (see Figure). 
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