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Supplemental Figure S1. Growth rate and estimated in vitro elongation rate of the fast and slow RNAPII mutants. (A) Growth
curve of the RNAPII mutants and WT strain measured using Tecan Sunrise microplate reader in SC-LEU (synthetic complete
growth medium lacking leucine). Error bars represent two biological replicates. (B) Spotting assay shows growth on SC-LEU
after 3 days. Cell doubling time shown as barplot estimated from growth assay in liquid medium and normalized to the WT. In

vitro elongation rate (right), nucleotide per second (nt/s), quantified by Kaplan et al (2012) using transcription run-off assay.
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Supplemental Figure S2. (A) Splicing efficiency of RP and nonRP transcripts measured by splicing-sensitive
microarrays. Data are from Braberg et al (2013). The fast mutant is rpb7-G71097D and the slow mutant is rpb7-
H1085Q. Y axis shows | (Intron) over J (Junction) ratio in log, scale normalized to wild type. Horizontal blue line in y
axis is WT level. (B) Amount of pre-mRNA and (C) mRNA levels for 5 example genes measured by DICEseq from RNA

sequencing data.
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Supplemental Figure S3. Position distribution of all novel alternative splice sites from annotated 5’SSs (/eft) and

3'SSs (right) in RP (purple) and non-RP (orange) intron-containing transcripts in WT. d3 is downstream and u3 is

upstream relative to the annotated 3'SS, and d5 is downstream and u5 is upstream relative to the annotated 5’SS.

Number indicates the distance in nucleotides. Green region upstream of 3’SS is the mean distance between BP and

annotated 3'SS in budding yeast (~37 nucleotides). Boxplot (upper left) shows SEF for all novel alternative splicing

events in RPs and non-RPs in WT. Events with highest SEF are indicated with their gene names.
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Supplemental Figure S4. Sashimi plots were generated with the MISO package (Katz et al. 2010). Arcs represent junction reads connecting
first and second exon borders. Resulting isoforms are drawn at the bottom of the plot. Y axis shows Reads Per Kilobase of transcript per
Million mapped reads (RPKM) in each sample. Numbers bold font represent read counts for the annotated junctions. (A) Position of the cryptic
BPs and novel 3'SSs (127 nts downstream) in TDAS. (B) Position of the cryptic BP and alternative 3’SSs (332 and 330 nucleotides upstream)
at the 5’end of the intron in RPL73B. Annotated BPs are highlighted with green, cryptic BPs identified with lariat sequencing (Gould et al.
2016) are highlighted with grey, intron sequence is shown in blue, novel splice sites are highlighted with yellow, partial sequence from exon2 is
shown in black. (C) Alternative 3'SS (198 nts upstream) in RPL26B. (D) Alternative 5’SS (158 nts downstream) in RPS27B. (E) Alternative
3’'SS (29 nts upstream) in SEC74. (F) Alternative 3'SS (48 nts upstream) in UBC72. (G) Alternative 3’'SS (17 nts upstream) in RPS23B. (H)
Alternative 3'SS (18 nts upstream) in APEZ2.
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Supplemental Figure S5. RT-PCR analysis of 6 novel introns in TIF3, EGT2, EST1, PUS7, PEX4 and NOP1, and 4 novel alternative
splicing events observed for RPS6B, RPL22A, RPL13B and RPL26B. The expected position of the PCR products confirming spliced and

unspliced species are marked with green and black arrows, respectively. F, S and W denote Fast, Slow and Wild Type. Table shows

expected size of spliced and unspliced PCR products and novel intron coordinates on the genome. PCR product of novel splicing event

for PEX4 is only observed with the fast mutant which confirms RNA-seq data that only has reads for this event in the fast mutant with SEF

= 0.026. RNA sequencing detects novel splicing for EST1 in the fast and slow mutants with SEF=0.017 and SEF=0.0085, respectively,

and zero reads for this event in WT cells. Accordingly, intensity of spliced product is stronger in the fast and slow mutants but a faint

spliced PCR product is detected in WT cells. Alternative upstream 3'SS for RPS6B also occurs with higher frequency in the fast
(SEF=0.0013) and slow (SEF=0.0007) mutants compared to WT (SEF=0.0002). Relative intensity of spliced vs unspliced PCR products

confirms what we observe with RNA-seq. Additionally, use of alternative upstream 3'SS for RPL13B is increased with the fast

(SEF=0.0018) and slow (SEF=0.0003) mutants but there were no reads supporting occurrence of this event in WT.




Correlation between features and SEF score

I Pearson'sR >0
I Pearson'sR <0

Pearson's |R|

DL LLDL OO DOLIODDIODOLCCU cD cUDLELUDDLDLUDULUDCVCVUDVLCLVCVCCDODV VU OLL DL VDOV <COVL DI = DL L J
LD3§DD:>_(puu3u,_'u)u<§<gu:::<§‘5uo:uu::D:33<gu,_'<o§ou<ugzoguugu:<ufgo<§ou<oo<kgégggogo S8°5§
FQOVOE 202" D235 D+ 0300 I3 200250 U0LOVUUII-IR20ILL L0 wdDFLCIIEI T -0 -00 BeE S
FuWkE - LuwE = I—u.l—EII— = m'“"‘“'.'_"'"'- FuUkkFRE W FRFFFFRFYWW WFEFokFERF o = A W l—l—"&'ml-—l_‘é
S A A el
2 u u l—g_
w =
o Ac I
° intron exon2
= 0.10
o
g
5 0.08
c .
o]
© 0.06
< .
G
o
>
2 0.04
0
C
()
o 0.02 m -
ﬂv ’, ~ .
0.00 mniNi ] “Hll | ‘ []

-100 -80 -60 -40 -20 0 20 40

Distance from annotated 3’SS

Supplemental Figure S6. (A) Features associated with splicing error rate. Pearson’s correlations between splicing fidelity and
sequence patterns shows the significantly correlated features (P < 0.05) to SEF. Green represents positive correlation and blue
represents negative correlation. "T" and "F" prefixes are used to show whether features come from annotated or novel introns,
respectively. (B) Density of ‘AG’ dinucleotides in the region between annotated BP positions in all intron-containing genes and 50

nucleotides into exon2 of all intron-containing transcripts. The highest density belongs to the ‘AG’ of the annotated 3’SS.
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Supplemental Figure S7. (A) SEF distribution of longer isoform vs shorter isoform in 7 RP paralogs (RPL16B:RPL16A, RPL27A:RPL27B,
RPL43A:RPL43B, RPL2B:RPL2A, RPS27B:RPS27A, RPS21B:RPS21A, RPS19B:RPS19A) with highest intron length difference between two isoforms.
Differences between shorter and longer isoforms distributed between 138nts up to 253nts. (B) SEF distribution of longer isoform vs shorter isoform in 7 RP
paralogs (RPL33B:RPL33A, RPL17B:RPL17A, RPS10A:RPS10B, RPL26B:RPL26A, RPL37B:RPL37A, RPL23A:RPL23B, RPS18A:RPS18B) with lowest
intron length difference between two isoforms. Differences between shorter and longer isoforms distributed between 2nts up to 34nts. (C-D) Correlation
between splicing fidelity in fast (left panel) and slow (right panel) mutants and intron delta G per nucleotide of known and novel RP introns. The P-values
were obtained by t-test. (E) FES1 sashimi plot. Arcs represent junction reads connecting first and second exon borders. Resulting isoforms are drawn at

the bottom of the plot. Y axis shows Reads Per Kilobase of transcript per Million mapped reads (RPKM) in each sample.
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Supplemental Figure S8. Frequency of exon skipping in transcripts with two introns shown
separately for both replicates. To calculate frequency of exon skipping, the number of exon1-exon3
junction (exon skipping) reads was divided by the number of exon1-exon2 junction (first intron
splicing) reads. The absence of frequency bar for replicates in some genes indicates that reads
supporting exon skipping are not detected in that replicate. For example, skipping reads not
detected for RPL7A and RPL7B in both replicates of all three strains.
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Supplemental Figure S9. Total yield of the newly synthesized RNA (4tU labelled) at the indicated
times (at least three biological replicates). The amount of newly synthesized RNA increases with

time in all strains.





