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Supplementary Table S1: Summary of functions of identified knocked-down splicing factors increasing 
BMP4-dependent transcription. 
 

Gene 

symbol 

(mouse) 

Name Role in mRNA splicing/processing Refs. 

Dhx15 
DEAH (Asp-Glu-Ala-His) 

box helicase 15 

Disassembly of spliceosome after release of 

mature mRNA 
1,2 

Pabpn1 
Poly(A) binding protein, 

nuclear 1 
mRNA poly(A) tailing 3 

Phf5a PHD finger protein 5A 
Interaction between U2 and ATP-dependent 

helicases 
4 

Plrg1 Pleiotropic regulator 1 Splice site selection 5,6 

Prpf19 
Pre-mRNA-processing 

factor 19 

Ubiquitination of PRPF3 and stabilization of 

U4/5/6 complex, coupling to RNA polymerase II 
7,8 

Rbm39 
RNA binding motif 

protein 39 
U2AF65 associated intron definition 9-11 

Sf3a1 
Splicing factor 3A 

subunit 1 
Assembly of mature U2 complex 12,13 

Sf3a3 
Splicing factor 3A 

subunit 3 

Snrnp200 

Small nuclear 

ribonucleoprotein 

200kDa 

Core component of U4/5/6 complex, catalysis of 

RNA unwinding 
14,15 
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Supplementary figure legends 

 
Supplementary Figure S1. Measurement of endogenous BMP target gene expression with siRNA 
knockdown of mRNA splicing factors. 
(A-C) Expression of the BMP target genes Id1, Id2 and Smad6 by qPCR. Mouse C2C12 cells were 
transfected with Silencer Select siRNAs for 24 hours followed by treatment with BMP4 for 24 hours, with 
the exception of a control treated with diluent only (Vehicle). Y-axis shows relative target gene 
expression (RQ, mean +/- S.E.M., n=3) normalized to the housekeeping gene Hprt. *P<0.05, **P<0.01, 
versus each graphs respective non-target control (NTC) siRNA. (D) Alkaline phosphatase expression in 
C2C12 cells. Cells were transfected with siRNA for 24 hours, followed by treatment with BMP4 for 72 
hours. Y-axis shows BMP4 induced alkaline phosphatase (mean +/- S.E.M., n=3), normalized to total 
protein. *P<0.05 versus NTC siRNA. (E-H) Pabpn1, Phf5a, Rbm39 and Dhx15 qPCR. Mouse C2C12 cells 
were transfected with Silencer Select siRNAs for 24 hours followed by treatment with BMP4 for 24 
hours. Y-axis shows relative target gene expression (RQ, mean +/- S.E.M., n=3) normalized to the 
housekeeping gene Hprt. **P<0.01, ***P<0.001. 
 
Supplementary Figure S2. pSmad1/5 phosphorylation in C2C12 cells after siRNA knockdown of 
RBM39. 
Mouse C2C12 cells were transfected with RBM39 siRNA or non-target control (NTC) siRNA for 24 hours 
followed by treatment with BMP4 for the durations shown. Total protein was extracted and blotted for 
pSmad1/5, RBM39 and Tubulin expression. Representative blot shown for n=3 experiments. 
 
Supplementary Figure S3. Dynamics of pSmad1/5 localisation in C2C12 cells after siRNA knockdown of 
RBM39. 
Mouse C2C12 cells were transfected with RBM39 siRNA or non-target control (NTC) siRNA for 24 hours 
followed by treatment with BMP4 for the durations shown. Cells were fixed and stained for pSmad1/5 
and counterstained with Hoechst 33342. Representative images shown for n=3 experiments. 
 



Supplementary Figure S4. Expression of VEGF isoforms in C2C12 cells with siRNA knockdown of 
RBM39. 
Mouse C2C12 cells were transfected with either non-targeting control (NTC) or RBM39 siRNA for 48 
hours. (A) Expression of VEGF isoforms was determined by PCR using primers recognising multiple 
transcript isoforms (schematic shown on top of panel). (B) The change in transcript isoform ratio was 
quantified and normalised to Gapdh. **P<0.01. Fwd, forward primer, Rev, reverse primer. 
 
Supplementary Figure S5. Expression of Rbm39 in RNA sequencing samples and dataset. 
Mouse C2C12 cells were transfected with either non-targeting control (NTC) or RBM39 siRNA (OTP 
SMARTpool) for 48 hours. (A) Expression of Rbm39 in pooled RNA samples used for sequencing by qPCR. 
Y-axis shows expression normalised to Hprt. ***P<0.001 versus NTC. (B) Log2 expression change in 
Rbm39 expression in data from RNA sequencing. FDR – false discovery rate. 
 
Supplementary Figure S6. Pathway analysis of BMP/TGFβ signalling superfamily from RNA sequencing 
data. 
All genes in the BMP/TGFβ signalling superfamily with exons changed in expression with false discovery 
rate <0.05 are shown. Generated with Ingenuity Pathway Analysis. 
 
Supplementary Figure S7. Sin3b splicing and mSIN3 complex expression after knockdown of RBM39. 
(A) DEXSeq plot of exon usage for the mouse Sin3b gene after knockdown of RBM39 versus non-
targeting control (NTC) siRNA. All exons are changed with a false discovery rate (FDR) <0.05. (B) 
Expression of components of the mammalian SIN3 complex from RNA sequencing data. Graph shows 
Log2 expression change in expression after siRNA knockdown of RBM39. *FDR<0.05, ***FDR<0.001. 
 
Supplementary Figure S8. RBM39 expression in cells treated with BMP4 and with siRNA knockdown. 
C2C12 cells were transfected with RBM39 or non-targeting control (NTC) siRNA for 24 hours followed by 
treatment with BMP4 for the number of hours shown. Y-axis shows Rbm39 expression normalised to 
Hprt (RQ +/- S.E.M., n=3). ***P<0.001 versus same timepoint with NTC siRNA. 
 
 
Supplementary Figure S9. Expression, localisation and phosphorylation of RBM39 in C2C12 cells in 
response to BMP4. 
(A) C2C12 cells were transfected with RBM39 siRNA or non-target control (NTC) siRNA for 24 hours, 
followed by treatment with BMP4 for 24 hours. Nuclear and cytoplasmic extracts were separated and 
blotted for RBM39, Histone H3 and Tubulin expression. Representative blot of n=3 experiments. (B) 
C2C12 cells were treated with BMP4 for 1 hour, phosphorylated and unphosphorylated cell fractions 
were extracted with a PhosphoProtein Purification Kit and blotted for RBM39 to determine 
phosphorylation status and pSmad1/5 to demonstrate activation of BMP signalling. Blots were also 
stained with Ponceau Red as an indication of protein loading. Representative blot of n=3 experiments. 
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Supplementary Figure S2
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Supplementary Figure S4
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Supplementary Figure S5
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Supplementary Figure S6
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Supplementary Figure S7
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Supplementary Figure S8
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Supplementary Figure S9
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