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Neuron-specific regulation of alternative pre-mRNA splicing
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Families of alternative splicing regulators often contain 
multiple paralogs presumed to fulfill different functions. 

Polypyrimidine tract binding proteins Ptbp1 and Ptbp2 exhibit 
dynamic stage-specific expression and program developmental 
pre-mRNA splicing in neurons, but how and why their regulatory 
actions differ are not understood. To compare their targeting, we 
generated a knockin mouse allele that conditionally expresses 
Ptbp1. Bred to a Ptbp2 knockout, the transgene allowed us to 
compare the developmental and molecular phenotypes of mice 
expressing only Ptbp1, only Ptbp2, or neither protein in the 
brain. This knockin Ptbp1 rescued a forebrain-specific, but not a 
pan-neuronal, Ptbp2 knockout, demonstrating both redundant 
and distinct roles for the proteins. Using comprehensive 
approaches of biochemistry, RNA-Seq, and CLIP-Seq to probe 
their targeting and protein-RNA interactions, we found that 

many developmentally regulated exons exhibited different 
sensitivities to Ptbp1 and Ptbp2. Nevertheless, the two paralogs 
displayed similar RNA binding across the transcriptome, 
indicating that their differential targeting does not derive from 
their RNA interactions, but from possible different cofactor 
interactions.
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