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GENE EXPRESSION

Transcripts from a spliceosome
Two new methods provide high-resolution profiles of splicing events in yeast.

RNA splicing is a hallmark of eukaryotic 
life, the handiwork of a highly regulated 
structure called the spliceosome.  

The term “spliceosome” actually refers to 
a series of complexes that gain and lose 
protein parts as pre-mRNA is bound, 
the complex is activated, and two serial 
transesterifications remove an inter-exon 
region in a manner resembling a cinematic 
film edit. Profiling the full range of splicing 
intermediates is not a straightforward  
task, and has had to wait for two recent  
approaches.

With his colleagues, Hiten Madhani at 
the University of California, San Francisco, 
affinity-purified Flag-tagged Prp19, a key 
component of active spliceosomes, and then 
carried out 3′ -end profiling of associated 
RNA using native elongating transcript 
sequencing (to identify cleaved 5′  exons  
and excised introns) and total RNA-seq.  

The researchers applied the approach  
to three common yeast species and 
compared the results with those of  
standard mRNA-seq to quantify splicing 
precursors, intermediates and products.  
The method detected rare noncanonical 
events, and Bayesian modeling of the  
data identified intron features associated 
with spliceosome disassembly during  
stalled splicing.

In related work, the team of Melissa 
Moore of the University of Massachusetts 
Medical School purified activated 
spliceosomes by using a triple-tagged 
fission yeast strain that they had developed 
previously. From this, they generated one 
sequencing library to profile all associated 
RNA, a second library to map intron  
5′  ends, and a 3′ -hydroxy library to obtain 
high-confidence splice sites. Their work 
improved intron annotations, and additional 

experiments using micrococcal nuclease 
mapped RNA footprints representing stable 
spliceosome interactions.

Much as ribosome profiling has been a 
boon for probing transcripts undergoing 
translation, the establishment of these new 
spliceosome profiling methods will enable 
deeper analyses of splicing regulation. ❐
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