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Supplementary Figure S1. Distribution of dlrank values for Matrin3 regulated
cassette exons. Each bar of the histogram represents the dl rank of each

regulated cassette exon.
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Supplementary Figure S2 iCLIP experiments. (A) Analysis of crosslinked
Matrin3 — RNA using denaturing gel electrophoresis. Different concentration
of RNase were used +++ - , ++ - and + - . (B) Number of unique reads in the
Matrin3 iCLIP experiment. (C) TIA1 (left) and U2AF65 (right) iCLIP tags
mapped onto Matrin3 repressed (blue), activated (red), and unregulated
control exons (gray). (D) Matrin3 and PTB iCLIP tags associated with two
alternative cassette exons (ACE). ZMYNDS8 is repressed by Matrin3 and
activated by PTB, while ADAR1B is repressed by Matrin3 and unaffected by
PTB.
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Supplementary Figure S3 Splice site, polypyrimidine tract and branchpoint
strength of Matrin3 and PTB regulated ASE. (A) The splice site strength of the
upstream 5’ splice site (5D) and 3’ splice site (5A), and downstream 5’ splice
site (3D) and 3’ splice site (3A) were scored with Maximum Entropy. (B,C)
Polypyrimidine Tract and Branch points of upstream (U, blue) and

downstream (D, green) introns flanking Matrin3, PTB regulated and control

downstream donor (3D)

downstream acceptor (3A)
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ASE were scored using svm_bp (Corvelo et al, 2010).
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Supplementary Figure S4 Volcano Plots of Enriched 5-mer Motifs in Matrin3
Regulated ASE. The motifs were analysed along the regulated cassette exons
(D), and the flanking upstream (C) and downstream (E) proximal intron, as
well as the upstream exon (A) and its flanking downstream intron (B) and the
downstream exon (G) and its upstream flanking upstream intron (F). In the
panel below is shown the motifs that fit the following categories: CG-moaotifs (S,
Red), AT-motifs (W, Blue), pyrimidine (Y, Brown), purine (R, Green) or PTB
(P, Purple). The indicated motifs have 5 nucleotides of the corresponding
category; for PTB we used the published PTB binding motifs YCTY or YTCY

(Llorian et al, 2010).
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Supplementary Figure S5 Matrin3 IP of RRM-Containing Proteins. Several

RRM containing proteins were probed by western blot of immunoprecipitated
(IP) Matrin3 wild-type and mPRI mutant in presence and absence of RNase
treatment. 5% of input sample is also shown on the left side of the panel and
the IP on the right side. *1 — Signal due to cross reactivity with immunoglobins
from the anti-flag antibody used for the IP overlaps with PTB4 isoform. *2 —
Immunoglobin cross reactivity. Arrows indicates corresponding to indicated

proteins.



Supplementary Materials and Methods

Primer sequences

Primer name Sequence (5-3’) Purpose
Matr3 PRla CTAGGCAGTCTACAAATCCAGCACCAGGAATTC
- TGGGACCTCCACCTCCTTCATTTCATCTTGGGA To generate
CGCGTCCCAAGATGAAATGAAGGAGGTGGAGG Matrin3 PRI MS2
Matr3_PRIb TCCCAGAATTCCTGGTGCTGGATTTGTAGACTG

C

Matr3_PRla_mut

CTAGGCAGTCTACAAATCCAGCACCAGGAATTG
CGGGACCTCCACCTCCTTCATTTCATCTTGGGA

Matr3_PRIb_mut

CGCGTCCCAAGATGAAATGAAGGAGGTGGAGG
TCCCGCAATTCCTGGTGCTGGATTTGTAGACTG
C

To generate
Matrin3 PRI MS2
with mutation L->A
in PRI sequence

Matr3f

ATGTCCAAGTCATTCCAGCAGTCATCTCTCAGT
AGGG

Matr3r

AGTTTCCTTCTTCTGTCTGCGTTCTTCTGCC

To amplify Matrin3
from human cDNA

Matrin3dZnF1f

GGGATAACCCTTCGGTAAGAG

Matrin3dZnF1r

CTTCTTCTTGAAATCTACCCAGAATGG

Used for deletion
of ZF1

Matrin3dRRMf

GCTAGTTTCCACTCTGCC

Matrin3dRRMr

AAACTGGTICTGAGGATTCCaAACAGAGGC

Used for deletion
of RRM 1 and 2

Matrin3dZnF2f

AGGTATCACATAGTCTATACCAACAGG

Matrin3dZnF2r

TTAAAGAAATTTCTGAATAAATTGGCAGAAGAAC

Used for deletion
of ZF2

GCAGACAG
ZMYND8e22f TTTCTGGCTCCAGAGAGACG
ZMYND8e24r TCTTCGTGCTGGTACTGGTG
VEZTe10f ACAGGATCTGGGACACACAG
VEZTe12r CCAACTTTTGATGGTTTCAGC
C3orf17e1f CGTAGCTCCGCCTTTCGTA
C3orf17e3r CTTGAATTGAGCCCTCCAAA
DMDe77f GCACAGGGTTAGAGGAGGTG
DMDe79r GCGGGAATCAGGAGTTGTAA
VWAS5Ae1f AGCTGTTTTCACTCCGCTGT Used to analyse
VWAS5Ae3r GAGGGTGAGTAGGCCACAGA the splicing
TCF12e17f CCTTCATCCCCAAGCTATGA pattern of the
TCF12e19r TGGGATGGTCCCAATAAACT indicated ASE
ST7e10f ATGCAGAAAGCCTGGAGAGA
ST7e12r CCTTCAGGGCCTGCTTAAAT
ACSL3e2 GGCGCATATCTTCAAAGCAC
ACSL3e4 TGATGGTATGTTTTAGCTTCATGG
PLEKHA3e3 CGTTGGTTTGTTTTAGATAATGGA
PLEKHA3e5 AGCCACCTCTGTCTTTCAGC
PIGXe2 GCATAAGGGCCATGTGTTCT
PIGXe4 GCAAGTCCTCAATGCTTTCC
ST7kpnlf GGTACCAGTGCCACCCCTCTTTTCTT Used to generate
ST7ecoRVr GATATCCGCATGAGTTTGGGATAGAA ST7 minigene
ABI2int7fAsp AAGGTACCAAATCTGCTTATTTGATTCGAGGAG
Used to generate
ABI2 minigene
ABI2int8rRY AAGATATCTTCTGCATAAATTACCCAGTCTCAG

G




Bioinformatic analysis of Matrin3 regulated ASE

Intronic and exonic regions were extracted using custom scripts from the
human assembly (GRCh37/hg19) downloaded from UCSC. The sets of
regulated and control exons were defined after the analysis of Human
Junction microarrays (HJAY) for each experiment. The regions used were the
flanking regions of the upstream and downstream introns of the splicing event
relative to the cassette exons. We discarded introns without 5' GT and 3' AG
termination dimers. For the splice site strength analysis we extracted the
intronic-exonic boundaries: 20-3nts at the acceptor site, and 3-6nts (exonic-
intronic) at donors. In order to test the strengths of the branch point (BP) and
polypyrimidine tract (PPT) we extracted 300nt upstream of the acceptor sites.
The splice sites (SS) were scored with the Maximum Entropy approach (Yeo
& Burge, 2004) and BPs and PPTs by a support vector machines method,
SVM_BP (Corvelo et al, 2010), which gives independent and combined
scores of BP and PPTs and is able to deal with distal BPs.

Immunoprecipitation of flag-tagged Matrin3

Flag-tagged Matrin3 wild-type and mPRI constructs were transfected into
HEK-293T cells and 48h after transfection cells were harvested. The cell
pellet was then lysed in 500uL of lysis buffer for 20min on ice. Cell extract was
cleared by centrifugation at 12,000xg at 4C for 15min. 5% was kept as input
and the remainder was added to 5ug of anti-flag antibody (SIGMA) pre-bound
to protein G dynabeads (Invitrogen). Flag-tagged proteins were precipitated
by rotating for 1h at 4C, followed by extensive washes and analysis by
western blot. The following antibodies were used: p54nrb (BD biosciences),
actin (Sigma), hnRNPF (Han et al, 2005), hnRNPL (Abcam), HuR
(Santacruz), PSF (Santacruz) and PTB (Spellman et al, 2007).
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