
Ch4 - Lesson 2.2 

• Tissue-specific Splicing Regulators 

• RBPs 



1) Tissue-specific splicing factors 
2) Signal transduction regulated factors 
3) Chromatin effects  on splicing choice 

• Tissue-specific splicing 
• Regulated splicing 
• Epigenetic establishment of splicing patterns 

Regulatory 

very poor U-RNA / RNA transcript 
pairing in higher eukaryotes 

The permanence of U2AF 
with U2 snRNP is questioned 



EXAMPLE:   Inclusion of exon 3 of HIV1 tat pre-mRNA is determined by the 

nuclear ratio of specific (hnRNP) and SR proteins.  

Propagative multimerization of hnRNPA1 from a high-affinity exon splicing silencer 

(ESS) is sterically blocked by the interaction of SF2/ASF with the upstream ESE.  

model - competition between SR proteins and hnRNP.  (hnRNP A1 multimerizes) 

The balance between SR and hnRNP proteins may explain some cases of alternative splicing 



In Drosophila, sex is determined by X:autosomal ratio. 
In males, the A chr. gene product dpn interact with the X chr. gene products sisA/B and 
titrates them out. In female XX, sisA/B is double quantity and some remain free, and able 
to activate the Pe early promoter of Sxl gene.   In red what happens in Females.  
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from Schutt & Nothiger, Development 127, 667-677 (2000) 



EXAMPLE:  Repression of the non-sex-specific tra 3’ splice site involves the 

interaction of SXL with an intron splicing silencer (ISS) embedded in the 

polypyrimidine tract and the prevention of U2AF binding. This leads to selection 

of the downstream female-specific 3’ splice site. 

The binding of Sex lethal (SXL)a specific RBP to an intronic sequence 
overlapping poly-pyrimidine competes with U2AF65 binding and inhibits 
splicing 

Alternative splice sites 



Another example : an RBP interacts with a small sequence in the pre-mRNA 
using an RRM domain and interacts with U1snRNP with another domain 

Protein-protein interaction 

weak 5’ splice site of 
the FAS transcript 



Chen & Manley 2009. Nat Rev Mol Cell Biol., 10:741.  

Tissue-specific Alternative Splicing factors 



Chen & Manley 2009. Nat Rev Mol Cell Biol., 10:741.  



N1 exon splicing in the src transcript.  
combinatorial control by cooperation and antagonism between numerous positively and 
negatively acting factors.  
KSRP, KH-type splicing regulatory protein;  
nPTB, neural polypyrimidine tract binding protein. 

Example: expression of a tissue-specific paralogue of the PTB (polypyrimidine 

tract binding protein)  allows intron definition 

Neuronal nPTB replaces 
ubiquitous PTB 

non-neuronal cells  neurons  

EXAMPLE 



EXAMPLE 



Cross-link (U.V.) 

IMPT 

Binding sites on mRNAs 
identified on microarrays 

Nova: the first vertebrate 
tissue-specific splicing factors 
(neurons) (Nova1 – Nova2) 

48 regulated mRNA targets identified in 
previous studies 

CLIP 

Bioinformatics 
«YCAY» clusters 



Clustering of “YCAY” Nova recognition sequences in 48 Nova-regulated exons 

A generic pre-mRNA showing the four regions that define the Nova–RNA binding map 
(the start and end of each region is labelled by a nucleotide distance to the splice site).  
 
Peaks demonstrate the positions of Nova-dependent splicing enhancers (red) or 
silencers (blue). 

The splicing regulatory effect of Nova 1-2 depends on the position of its 
cognate binding site relative to alternative exons.  

exon                  intron                      exon                  intron                          exon 



Examples of predicted Nova-regulated exons: analysis in brain 
tissues from Nova1-/- / Nova2 -/- double K.O. mice (dKO). 

Indicate the primers used for RT-PCR analysis 



EXAMPLE 



Receptor 
Ligands binding 

IIIb IIIc 

FGFR1 
FGF1, FGF2, FGF3, 

FGF10, FGF22 

FGF1, FGF2, FGF4, 

FGF5, FGF6, FGF8, 

FGF9, FGF16, FGF17, 

FGF18, FGF20, FGF21, 

FGF23 

FGFR2 
FGF1, FGF3, FGF7, 

FGF10, FGF22 

FGF1, FGF2, FGF4, 

FGF5, FGF6, FGF8, 

FGF9, FGF16, FGF17, 

FGF18, FGF20, FGF21, 

FGF23 

Table 1 
Ligand-binding pattern of FGFR IIIb and IIIc isoforms [8]. 

 

In epithelial cells (studied here PNT2s  are normal epithelial cells from human 
prostate) FGFR2 IIIb is predominant, wheras in mesenchymal cells (here hMSCs) 
the IIIc form is predominant 

from Holzmann et al., 2012, modified 

https://www.hindawi.com/journals/jna/2012/950508/#B8
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Once Your Favorite Splicing Regulator is identified, you can look for: 
 
- The RNA transcripts that are bound by YFSR 

 
- the RNA element recognized by YFSR 

 
- the effect of YFSR on the RNA it binds to 

RNA binding proteins (RBP) represents one of the most intensive 
field of research today 
 
(More than 700 proteins annotated to this cathegory) 
 
 



Licatalosi et al., 2010  


