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Figure S1. Protein expression of RNA-binding proteins.
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Hela cells were transfected with plasmids expressing RNA-binding proteins and then cultured for 48 h. Total lysate of the cells was

analysed by western blotting to evaluate the expression levels of the RNA binding proteins.

Fig. S1 Muraoka et al.
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Figure S2. Phosphorylation status of Pol |l upon over expression of RBPs.
HeLa cells were transfected with plasmids expressing RNA-binding proteins and then cultured for 48 h, then treated with

10 ng/ml SSA for 3 h. Total lysate of the cells was analysed by western blotting to evaluate the phosphorylation status of Pol Il.
Pol llo: hyperphosphorylated form; Pol Ila: hypophosphorylated form.

Fig. S2 Muraoka et al.



1 aaatgtgtgtgtaggctgggtgcagtggctcacacctgtaatcccagcac 50

51 tttgggaggtcgaggcaggcggatcgcttgagcccaggagttggagttee 100
101 agaccaacctgggcaaaatggtgaaaccctgtctctacgaaaaattagtg 150
151 tggcgtggtgtgtgcacctgtagtcccagectacttgggaggectgaggtgg 200
201 gaggattgctggggcctaggaggtcgaggctgcagtgagtcgtgattgta 250
251 cccctacactctagtctggtcacagagcaagaccctgtctcaaggaggaa 300
301 acaacaaaatatatatatgtatatttgtgtgtatgtgtgtgtgtgtgtgt 350
351 gtgtctatgttttattttaaatccaaaccttggtttctaatacaaggggt 400
401 gacaaccttttcctaaaaatgtaactaaccctttggtaggcatataattg 450
451 aagacattctaggagactgcttacctaaaccttgggctaatttttctaca 500
501 ccctaagctaaggtactgaactgggtgc

Figure S3. The DNA sequence of the part of the SMEK2 intron 4 used for the RNA binding assay.

The red letters indicate putative Rom38 binding sequences.

Fig. S3 Muraoka et al.
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Figure S4. The effects of Rbm38 and Rbm24 on transcription elongation and splicing.

(A, B, C) HeLa cells were transfected with a plasmid, Flag-Rbm24 or Flag-Rbm38, and then cultured for 48 h.

The transfected cells were treated with SSA and 5-EU, and the labelled RNA was analysed as in Fig. 1.

Error bars indicate S.D. (n = 3). Statistical significance was investigated by one-way ANOVA and Tukey’ s test

(*: p<0.05; **: p<0.01; ***: p<0.001).

Fig. S4 Muraoka et al.



D

) 6' *k =
(0] r . 1 . 4_ *%
5 5l g mOMEGER Lo ' WSMEK2 EXS/EX3
Syl 0 SMEK? Ex19 =E CSMEK2 Ex19/Ex3
% " — =
583 — " 22
33 kS
o= 2r %
5 1 il
o) @«
“ 0= Vec Flag Rbm38 & OJ_‘
y Vec  Flag- Rbm38
| Rbm38 -Myc | | Rbm38 -Myc |
SSA SSA
RRM M.W.
122 3334 39 73 80 105 237aa (kDa) ,
ec WT AC AN AN+C
Romss [ | [N 37- =
Rom24 Iﬁﬂ INEI[IIII o
1 1213 59 84 236 a.a. anti-Myc
Roms AN - 20
o A | | 15
Rbm38 AN+C IRNP2 [ RNP1 (| W | anti-0-Tub
Input (5%)  Pull down Input (5%)  Pull down
[ I ] [ I ]
53 £33 £33 £33
583833 5383 5388 5338
uw. GEEEZEEE MW BEEEZEEE
kDa) SEEE2E2EZZ @ kDa) SRS RZ 2 2
112- 15133-; .
. =] B
47-| g 4r-r
33_' . | 33—M_—-—- |
27- 27-]
20- s 20-
8- 8-
anti-Myc anti-hnRNPA1

Figure S5. The N- and C-terminal regions are important for gene expression and RNA binding capacity.

(A) Hela cells were transfected with a plasmid, Flag-Rbm38 or Rom38-Myc, and then cultured for 48 h.

The transfected cells were treated with SSA and 5-EU, and the labelled RNA was analysed as in Fig. 1.

Error bars indicate S.D. (n = 3). Statistical significance was investigated by one-way ANOVA and Tukey’ s test

(*: p<0.05; **: p<0.01). (B) A schematic of the structure of the indicated RNA binding proteins. (C) HeLa cells were
transfected with a vector (Vec), Rom38-WT or the N- and/or C-terminal region deletion mutants (AN, AC, AN+C), and then
cultured for 48 h after transfection. Protein samples were prepared and analysed by western blotting. (D) A biotinylated RNA
pull-down assay was performed using WT and the N- and/or C-terminal region deletion mutants as in Fig. 2C.

Fig. S5 Muraoka et al.
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Figure S6. Exogenous Rbm38 WT and mutants are phosphorylated and truncated.
(A, B) HelLa cells were transfected with Rbm38 plasmids and cultured for 48 h, Total lysate were prepared and treated with

protein phosphatase. The lysates were analysed by western blotting.

Fig. S6 Muraoka et al.
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Figure S7. The N- and C-terminal regions and RBD/RRM domain of Rbm38 are important for suppressing

the transcription elongation defect.

(A, B) Hela cells were transfected with a vector or chimeric plasmids, and then cultured for 48 h after transfection (A).

HeLa cells were transfected with a vector or RNP deletion mutants, and then cultured for 48 h (B). The transfected cells were
treated with SSA and 5-EU, and the labelled RNA was analysed as in Fig. 1. Error bars indicate S.D. (n = 3).

Statistical significance was investigated by one-way ANOVA and Tukey’ s test (*: p<0.05; **: p<0.01; ***: p<0.001).

Fig. S7 Muraoka et al.
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Figure. S8. Images of the full-length, unprocessed membranes and western blots shown in Fig. 2C.
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Figure. S9. Images of the full-length, unprocessed membranes and western blots shown in Fig. 3B (A) and 3D (B).
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Figure. S10 Images of the full-length, unprocessed western blots shown in Fig. 4B (A) and 4D (B).
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Figure. $11. Images of the full-length, unprocessed western blots shown in Fig. S2.




Figure. S12. Images of the full-length, unprocessed western blots shown in Fig. S6.



Table S1 RNA binding proteins used in this study. The 23 RBPs which were used in Figure 1

were in red letters.

Al Myc-hnRNP A

A2 Myc-hnRNP C

A3 Myc-hnRNP L

A4 Flag-SRp30 (SRSF9)
A5 Myc-SC35 (SRSF2)
A6 Myc-SRp46 (SRSFS)
A7 Myc-9G8 (SRSF7)
A8 Flag-mouseSF2 (SRSF1)
B1 Myc-U2AF65

B2 Myc-U2AF35

B3 Flag-Aly

B4 Flag-RNPS1

B5 Flag-hUpf3

B6 Flag-Magoh

B7 Myc-elF4AIIl

B8 Flag-MLN51

Cl Flag-Y14

C2 Flag-DEK

C3 Myc-CBP80

C4 Flag-RBM17

D1 Flag-SRp20

D2 Myc-SRp75

D3 Flag-mouseRBM24
D4 Flag-mouseRBM38
D5 Myc-PUF60

D6 Flag-mouseCUGBP2
D7 PSF/SFPQ-Flag

D8 Flag-Staufen




Table S2 Top10 Rbm38 binding motifs reported by Heinicke et al. (Ref. 22)
GTGTGTG
TGTGTGT
GTGTGTT
GGTGTGT
AGTGTGT
CGTGTGT
TTGTGTG
GTTGTGT
GTGTGGT
TGGTGTG




Table S3. List of primers used in this study.

For cloning

Name Sequence

mRBM38F CCCGAATTCATGCTGCTGCAGCCCG

mRBM38R CCCCTCGAGCTGCATCCTGTCAGGCTGTAG

RBM38ANF CCCGAATTCATGACCAAGATCTTCGTGGGCG

RBM38ACR CCCCTCGAGCAGGTAGGCCAGGTTCACATTG

ChimeralF CGAATTCATGCACACCACCCAGAAGGACACGACGTAC
ACCAAGATCTTCGTGGGCGGCCT

Chimera2R TGCTCCCAAGTATGCCAGGTTCACATTGGCCTTGCG

Chimera3F CGCAAGGCCAATGTGAACCTGGCATACTTGGGAGCA

mRBM24R CCCCTCGAGCTGCATTCGGTCTGTCTGC

ARNPIF CGGCAAGTCCGCAGATCGGGCAGCGGC

ARNPIR CCCGATCTGCGGACTTGCCGGTCTGGC

ARNP2F GTTCACCAAGCCCTACCACACCACCGAC

ARNP2R TGTGGTAGGGCTTGGTGAACGTGGTGTC

Eﬁilfz int4 - cloning for | - G CGAATTCAAATGTGTGTGTAGGCTGGGTG

;ﬁﬁ? int4 - cloning 1V | (4 0 GCCCTCGAGGCACCCAGTTCAGTACCTTAGC

For RT-qPCR

Name Sequence

18S rRNA for GTTGGTGGAGCGATTTGTCTGGTT

18S rRNA rev TATTGCTCAATCTCGGGTGGCTGA

SMEK2 Ex3 for TGCCTTTACCGTCTCCTAAGAGTG

SMEK2 Ex3 rev ATTGCCGGTCTTCGTTCAGGGTAT

SMEK2 ExS5 for TGTTTGGTCAGAAGCAGAGAA

SMEK2 Ex5 rev TTTCCCAGATCTCATCACAGC

SMEK2 Ex!9 for GGAAGTTTGGTTGGCTTAGTGG

SMEK2 Ex19 rev GCTCACTGAACAGTTGCAGCATTG

CDKG6 Ex2 for AGTACGAATGCGTGGCGGAGAT

CDK6 Ex2 rev AAACGGCCTCCGTTCTTCAAGT

CDKG6 Ex8 for CTGCTGACCAATTGTGCTGCCATT

CDK6 Ex8 rev CACACACACATGCACACACACACT

VEGF Exl for GAGGCGCAGCGGTTAGGT

VEGF Exl rev CGGATCAATGAATATCAAATTCCA

VEGF ExS for CTGGCGCTGAGCCTCTCTAC

VEGF Ex8 rev CCGGTGTCCTCATCCCTGTA

CDK6 Ex2-3 spliced for AGGCACCTGGAGACCTT

CDK6 Ex2-3 spliced rev TGGTTTCTCTGTCTGTTCGTG

SMEK2 Ex4-5 unspliced for | CCCTATTCTACAGTTCCGATAACC

SMEK2 Ex4-5 unspliced rev | AGTTCTCTGCTTCTGACCAAAC




Table S4. List of plasmids used in this study.

Name

Rbm38 WT Myc-tagged Rbm38

Rbm38 AN N-terminal deletion mutant of Rbm38

Rbm38 AC C-terminal deletion mutant of Rbm38

Rbm38 AN+C N- and C-terminal deletion mutant of Rbm38
Rbm24N-38 N-terminal region of Rbm38 is replaced by that of Rbm24
Rbm38-24C C-terminal region of Rbm38 is replaced by that of Rbm24

Rbm24N-38RRM-24C

Both N- and C-terminal regions of Rbm38 are replaced by those
of Rbm24

Rbm38 ARNPI

RNP1 deletion mutant of Rbm38

Rbm38 ARNP2

RNP2 deletion mutant of Rbm38

Rbm38 ARNP1+2

RNP1 and RNP2 deletion mutant of Rbm38&
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