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The Bcl-x gene produces two alternative isoforms that have antagonist functions: Bcl-x

L
 is anti-apoptotic, while Bcl-x

S
 is pro-

apoptotic (3). In many cancer cells, the anti-apoptotic Bcl-x
L
 isoform is upregulated. Our research aims at better 

understanding the regulation of Bcl-x alternative splicing and deriving small molecules that shift splicing towards the pro-
apoptotic isoform.  
We have previously suggested that the splicing factor hnRNP F/H could regulate Bcl-x splicing by competing with G-
quadruplex formation. We have now solved the 2D structure of a region of the Bcl-x pre-mRNA, characterized the presence 
of two G-quadruplexes, and identified one small G-quadruplex binding molecules that regulate the alternative splicing of 
Bcl-x towards the pro-apoptotic isoform. 
The splicing factor Sam68 belongs to the STAR family of proteins involved in many cellular processes such as signal 
transduction, post-transcriptional gene regulation, tumorigenesis and viral metabolism. Sam68 and the closely related 
protein TSTAR contain a STAR domain responsible for RNA binding, as well as several motifs that are targeted for post-
translational modifications following signaling pathways. We have solved the structure of T-STAR and Sam68 STAR domains 
in complex with RNA, and propose a model whereby these proteins regulate alternative splicing by looping out regions of 
the pre-mRNA. 


