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Supplemental Experimental Procedures 

 

RT-PCR primers used for Fig. 2 are listed below: 

FERMT2 (108/141 bp) 

 Forward: AGGGGCCTCTTATCACTCCT 

 Reverse: GTGACAAGGGGCTTCCATCA 

ANKS6 (168/289 bp) 

 Forward: CTTCGAGGTTGCACTGGACT 

 Reverse: CTGGGGTCTTCATCGGCAAT 

PHLDB2 (150/171 bp) 

 Forward: CATCACCCCAAAGGCCCATC 

 Reverse: TGCCTGTGTCCTTCACTCAT 

PBRM1 (175/295 bp) 

 Forward: ACTCTCCATTCCAGCTCTGTG 

 Reverse: CCATCATCAAAGTCCCCGCT 

 

qRT-PCR primers used for Supplemental Fig. 1 are listed below: 

ANKS6 (166 bp) 

 Forward: TCTGAACTGAACGCAGGCAA 

 Reverse: GGATTCAGAGAGCTCACGCT 

IQGAP1 (178 bp) 

 Forward: TGCTGAAGGACTCGTTGCAT 

 Reverse: AGATTTCGGCGTTGGTCTGT 

LEPRE1 (71 bp) 

 Forward: CACAGCGAGCGGGACAG 

 Reverse: AGGTCCATCTCTTCTGGGCT 

LEPREL2 (156 bp) 

 Forward: TATCGGGACTACAGCGGACT 

 Reverse: CCCATGGGGATTCTCGACAC 
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Supplemental Figure 1, related to Figure 2 | PTBP1/2 conserved and nonconserved 

repressed exons that induce nonsense-mediated decay lead to the downregulation of 

associated transcripts 

qRT-PCR confirmation that PTBP1/2 repressed exons predicted to induce NMD result in 

downregulation of mRNA transcripts. Data are represented as mean ±SEM, n=3. *p<0.05; 

**p<0.005; ***p<0.001. 
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Supplemental Figure 2, related to Figure 2 | PTBP1 PAR-CLIP analysis. 

(A) Reads from PAR-CLIP were mapped to the human hg19 reference genome to visualize the 

direct RNA targets PTBP1 (top row, blue). Cross referencing with RNA-seq data from HeLa 

control (black) and HeLa double knockdown of PTBP1 and PTBP2 (red) revealed PAR-CLIP 

peaks (red bar) associated with the repressed exon of FERMT2 (green arrow). (B–K) Similar 

PAR-CLIP peaks can be found across other repressed exons, although many reads are also 

associated with exonic sequences. PTBP1 has been documented to have many other functions in 

mRNA processing
10-13

 in addition to the role of splicing repression. Given the low complexity 

consensus sequence of PTBP1, it is hypothesized that PTBP1 binds ubiquitously to CU-rich 

elements and that its function is dictated more by the local genomic sequence and splicing factor 

environment than by PTBP1’s RNA-binding domains. (L and M) Peaks can be observed at CU 

microsatellites directly upstream PKM exon 9a (L) and TPM2 exon 6a (M), both found to 

interact with PTBP1 from previous CLIP experiments performed in HeLa cells (Xue et al., 

2009). (N) The top 30 hexamers present in intronic and exonic reads as compared to shuffled 

control. As expected pyrimidine rich motifs are over represented. Interestingly, many motifs also 

contain a trinucleotide CUG sequence. (O) All hexamer motifs ranked by the observed/expected 

ratio. 
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Supplemental Figure 3, related to Figure 2 | Full-length PTBP1 and PTBP1Δex9 are 

capable of restoring exon repression. 

(A) RNA-seq coverage from HEK293 control (black), HEK293 double knockdown of PTBP1 

and PTBP2 (red), HEK293 double knockdown with concurrent transfection of full-length PTBP1 

(orange), and HEK293 double knockdown with concurrent transfection of PTBP1 without exon 

9 (PTBP1Δex9, blue). Exon 9 of PTBP1 has been previously shown to alter the alternative 

splicing activity of PTBP1 (Gueroussov et al., 2015). Reintroducing full-length PTBP1 or 

PTBP1Δex9 in the double knockdown setting restores the repression of PTBP1/2 exons (green 

arrows). (B–L) Similar repression can be seen for many other cryptic exons. Interestingly, while 

the majority of exons are repressed by PTBP1Δex9, certain cryptic exons appear to be more 

resistant to PTBP1Δex9 overexpression (e.g. B, D, F, H).  
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Supplemental Figure 4, related to Figure 4 | Ptbp2 knockout does not affect some repressed 

exons that are activated in neurons. 

(A–O) Examples of mouse repressed exons that are activated in neurons where Ptbp2 knockout 

has no impact on exon splicing.  
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Supplemental Figure 5, related to Figure 4 | Ptbp2 knockout modestly increases splicing of 

some repressed exons that are activated in neurons. 

(A–K) Example of mouse repressed exons that are activated in neurons where Ptbp2 knockout 

results in a modest increase in exon splicing. 
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Supplemental Figure 6, related to Figure 4 | Conserved PTBP1/2 repressed exons are found 

across vertebrate brains 

Analysis of conserved PTBP1/2 repressed exons and the equivalent genomic regions of other 

species confirms that these tissue-specific exons (green arrows) are present across many 

vertebrate brains. ‘Low coverage’ refers to insufficient read alignments in the genomic locus. 

‘No mapping’ indicates that no homologous transcript can be identified in the species. The 

specific genome coordinates used for each species and gene are listed in the Supplemental Excel 

File. 
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Supplemental Figure 7, related to Figure 4 | Nonconserved PTBP1/2 cryptic exons are not 

present in the brains of other vertebrate species 

Analysis of nonconserved PTBP1/2 cryptic exons and equivalent genomic regions of other 

species confirms that nonconserved cryptic exons (green arrows) are not present in other 

vertebrate brains. ‘Low coverage’ refers to insufficient read alignments in the genomic locus. 

‘No mapping’ indicates that no homologous transcript can be identified in the species. The 

specific genome coordinates used for each species and gene are listed in the Supplemental Excel 

File. 
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Supplemental Figure 8, related to Figure 4 | Conserved tissue-specific exons are present in 

brain and muscle but not in other tissues 

Analysis of RNA-seq data from various mouse tissues reveals that conserved tissue-specific 

exons that are normally repressed by PTBP1/2 in undifferentiated cells, can instead be found in 

brain and muscle—tissues that express low levels of PTBP1 (Lilleväli et al., 2001)—but not in 

other tissues such as colon, kidney, liver, lung, spleen, or testes. 
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Supplemental Excel File 

 

Sheet 1. Human PTBP1/2 repressed exons (conserved and nonconserved) 

 

Sheet 2. Mouse Ptbp1/2 repressed exons (conserved and nonconserved) 

 

Sheet 3. List of human PTBP1/2 repressed exons that are actively spliced in mouse neurons 

 

Sheet 4. Metadata for Supplemental Figures 6-8 
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