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Figure S1 Isoform-specific knockdown of U2AF35

A,B, Time-course transfection experiment with splice-switching oligonucleotides (SSOs) and siRNAs targeting
U2AF35a and U2AF355 isoforms (fop). Time between the first hit and cell lysis is shown to the left; ¢, control.
A, Immunoblots with antibodies against U2AF35 and B-actin. Final concentrations of SSOs and siRNAs were
60 nM. siRNAs were described previously (1-3); sequences of SSOs are in Table S4. B, U2AF] splice products
detected by RT-PCR; b/a, ratio of UIAF1b and U2AF1a; c, inclusion of both alternative exons; s, skipping of
both exons. Error bars denote SDs of duplicate transfections.
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Figure S2 Validation of U2AF(35)-dependent exons by RT-PCR
Examples of RNA processing defects detected by DEXSeq in cultures depleted of U2AF35 and its isoforms (A)

and of U2AF65 (B). Gene symbols are shown to the left, RNA products to the right. EI, exon inclusion, ES,
exon skipping. Error bars are SDs of two replicates. PCR primers are in Table S4. Corresponding immunoblots

are shown in Figs. 1C and 2I and FPKMs in Figs. 1D-F.
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Figure S3  Correlation of U2AF levels and exon usage

A, Immunoblots of a transfection experiment with the indicated siRNAs (upper panel) and Hinfl-digested RT-
PCR of U2AF1 transcripts (lower panel). A final concentration of U2AF35ab- siRNA was 3, 10 and 30 nM. A
final concentration of U2AF65 siRNA was 30 and 50 nM. Tsoform-specific siRNAs were added to a final
concentration of 50 nM. Lane 2 contains 25% of the control lysate/PCR product. B, U2AF(35)-dependent
transcripts (lefi panel) and correlation between U2AF heterodimer levels and exon inclusion (EI) or skipping
(ES) (right panel). ES1/ES2, skipping of one/two exons. P-values for Pearson correlation coefficients were
derived from t-tests. C, Transcripts with isoform-specific responses amplified by RT-PCR from the same
transfection experiment. Correlation of their exon usage with U2AF is shown in Fig. 61. D, Summary of
MAPKS8IP3 exon usage. The size of RNA products is to the left. AGEZ, AG exclusion zone.
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Figure S4 Nucleotides at position -3 and -1 relative to U2AF(35)-dependent alternative 3 splice sites

Number of 3’ss with the indicated nucleotides at position -3 (A) and position +1 (B). The total number of
upregulated proximal 3’ss was 93. The total number of upregulated distal 3’ss was 45. P values were derived
from 7 tests for 4x2 contingency tables.
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Figure S5 Activation and repression of alternative 5’ splice sites in depleted cultures

A, FUZ, B, FDXR, C, HMUGN3, D, CRK, E, cXorf57, ¥, KAT2A4, G, KAT2B, H, MPDUI. P, proximal 5’ss, D,
distal 5’ss. Genome browser views of RNA-Seq data from ab- and control cultures are shown to the left.
Primers (Table S4) are denoted by arrowheads. Depletions are indicated at the bottom. Exonic segments up-/
down-regulated in depleted cells are denoted by red/green rectangles.
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Figure S6 U2AF(35) depletion can promote intron splicing and exon inclusion

A, Reduction of intron retention upon U2AF35 depletion. DEXSeq-detected downregulation of a 3’UTR intron
(green rectangle), resulting in a shorter 3’UTR, which was associated with VAMP1 upregulation (Table S3). B,
Intronization of a mid-portion of C20rf49 exon 3 (green rectangle), employing a GC 5’ss (CAG/GCAAGC,
where / is the exon-intron junction). C, Examples of upregulated exons (red rectangles) within intronic
sequences incompletely eliminated from the indicated pre-mRNAs in untreated cells.
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Figure S7 U2AF(35) —dependent exons are smaller and are depleted of guanine and enriched in uridine
as compared to average human exons

A, Size distribution of U2AF(35)-dependent internal exons. Median is denoted by a dotted vertical line. Size
distribution of DEXSeq-detected pre-mRNA segments annotated as introns is shown in the inset. B, Nucleotide
frequencies in differentially used internal exons. **** P<(0.00005; NS, not significant. C, Nucleotide
frequencies at position +1 of U2AF(35)-dependent exons. *, P<0.05. The first position of U2AF35-dependent
exons was also depleted of guanine and showed the same hierarchy in splicing efficiency (G>A>C>T) as a
distal cryptic 3’ss induced by a lack of U2AF35 or overexpression of U2AF65 (3). Organization of U2AF(35)-
dependent 3’ss is shown in Fig. 3 and Figs. S8-S10.

>

~ 5 (n=146)
2 5530 W
£E

0 &
5 (n:204) EE 0 + Il---—_—-_--
) :
3 O B P o P o P R o o PP R P
5 SEESESE ST G e
o Intron size (nt)
2 !
E 4
3
=

0

0 25 50 75 100 125 150 175 200 225 250
Exon size (nt)

B o NS NS - -
30 NS
= Control —
E‘ 20 - exons ek 2
g =Up 25
B i
s Down L
0 - = 0 - —

%T  %C %A %G %T  %C %A %G



Kralovicova et al., Supplemental Figures

Figures S8 Lack of AG dinucleotides in the last 50 nt of introns upstream of internal exons (A) and
differentially used alternative 3' splice sites (B) in cells depleted of U2AF35.

Columns represent means, error bars denote SDs. P-values were derived from two-tail t-tests. The number of up-
and down-regulated internal exons was 67 and 137, respectively. The number of alternative 3’ss pairs was 138.
The number of control exons was 177,290.
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Figure S9 AGEZ/PPT length of alternative 3’ss leading to differentially used APA sites

A, AGEZ length, B, PPT length. Each APA 3’ss (n=57, Fig. 2E) is shown in Table S6. Error bars are SDs; P-
values were derived from t-tests.
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Figure S10 Organization of 3’ splice sites of U2AF(35)-dependent exons

A, Nucleotide frequencies upstream of 3’ss of internal exons up-/down-regulated in cells depleted of U2AF35
(n=204) and control exons (n=177,290). Depletion/excess of adenine/uridine in upregulated exons in the
canonical BP (red rectangle) and PPT (black rectangle) locations is highlighted; asterisks denote positions
exhibiting significant differences (P<0.05) in adenine frequencies between up- and down-regulated exons in
these regions. B, Systematic comparisons of nucleotide frequencies in 50-nt sequences upstream of U2AF(35)-
sensitive internal exons. Error bars denote SDs. *, P<0.05, **, P<0.005, ***, P<(0.0005, ****_ P<(.00005; t-
tests. C-E, The same frequencies by size of exons up- (C) and down- (D) regulated in ab- cultures and control
exons (E). Number of analyzed exons is shown to the right.
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Figure S11 Antagonism and synergism of U2AF-related proteins in U2AF(35)-dependent exons

A, Exons upregulated in cells depleted of U2AF35. B, Exons downregulated in cells depleted of U2AF35. C,
Exons with isoform-specific responses. ES, exon skipping; EI, exon inclusion; P, D, proximal and distal 3’ss; cr,
cryptic splice-site. Lane 1, size marker. Columns represent mean %EI (panels A and C) or %ES (panel B); error
bars are SDs of two transfections into HEK293 cells. Amplifications primers are in Table S4. Pre-mRNAs
containing >3 exons are schematically shown at the top. Immunoblots are in Fig. 3G and estimates of residual
protein levels in Fig. 3H. Depletion levels of CAPER( were estimated only at the RNA level (data not shown).
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Figure S12 Tissue-specificity of alternative 3’-end processing of human SF17

Distal and proximal APA (APAp and APAy) site usage is shown for 3’-seq data described previously (4). The
proximal APA site is preferred in B cells, skeletal muscles and embryonic stem cells (hES).
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Figure S13 Exon usage dependencies of U2AF3S binding partners

U2AF35 depletion (ab-) was associated with downregulation of a 60-bp cryptic exon in U24F2 intron 5, RBM39
(CAPERa) exon 3, and PUF60 exon 5, and with upregulation of RBM23 (CAPER) exon 4; a- and b- are
isoform-specific depletions of U2AF35. Exon numbers are at the top; vertical arrows denote direction of gene-
level expression changes expressed as read numbers (y-axis). Genomic coordinates are at the top and transcript
annotations at the bottom (visible after magnification). A functional alternative 3’ss of RBM39 exon 13 was
U2AF(35)-insensitive (data not shown).
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Figure S14 Putative U2AF1b-specific interactions in regulation of LAMP2 APA

A, Genome browser view of alternative RNA processing of LAMP?2 transcripts. Annotated APA sites (4) are
shown as vertical bars; primers (Table S4) are denoted by arrowheads. mRNA isoforms (fop) encode distinct C-
termini; their peptide sequences are in panel B. C, RT-PCR validation showing the relative abundance of
isoform B in depleted cells and controls. D, Relative abundance of LAMP2 isoforms in the indicated human
tissues. Primers shown to the right correspond to arrowheads in panel A; box denotes multiplex reactions run for
28 cycles; isoform C was amplified in separate reactions for 34 cycles.



A: LKHHHAGYEQF
B: RRKSYAGYQTL
C: RRKSRTGYQSV

LAMP2B
LAMP2A

< "

ab-

a-

b
ctr

LAMP2C D>«

JaN]|
Asuppy
Hesy
uojod
Jsppe|q
asodipe
eayoel}
ploiAyy
snwAy}
siiss}
uss|ds
‘jul jlews
ajosnw
ajejsoud
ejuaoeld
sealoued
Aeno
Bun|

JBN]|
Asupry

veay ||

snbeydose
uojod
XINI9O

uteiq | |

Jsppejq
asodipe

o

LAMP2B
o | LAvMP2A




Kralovicova et al., Supplemental Figures

Figure S15 Transcripts upregulated upon U2AF35 depletion tend to be downregulated in AFF4-
depleted cells and vice versa

P-values were derived from hypergeometric and y’~tests for the indicated Venn diagrams and contingency
tables, respectively. RNA-Seq data were analyzed using Cufflinks from this (U2AF35) and previous studies
(hnRNP C, AFF4) (5,6).
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