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Figure S1: Comparison of 
DREADS and CLIP-READS 
3’ end isoform frequencies 
to those obtained with 
previously published 
techniques (Related to 
Figure 1)
(A) Genome browser view of 
individual loci.  (B) Zoomed 
out view of multi-gene regions.
(C) Pearson correlation table 
of 3’ isoform frequencies for 
DREADS, CLIP-READS, 
3’T-Fill (Wilkening et al., 
2013), TIF-Seq (Pelechano et 
al., 2013) and Helicos 
(Geisberg et al., 2014).  Log10 
read counts are plotted on 
both axes for each method as 
indicated.  Plots were 
produced using the LSD 
package for R (http://ww-
w.treschgroup.de/LSD.html).



Sample Raw reads
Completely processed 

reads Percent
No DMS (A) 58,921,476 16,672,655 28

No DMS (B) 68,009,674 17,368,517 26

+ DMS (A) 80,526,818 19,128,518 24

+ DMS (B) 69,296,216 17,106,819 25

Sample Raw reads
Completely processed 

reads Percent
No DMS 126,931,150 34,041,172 27

+ DMS 149,823,034 36,235,337 24
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Figure S2: DREADS and SHREADS: statistics, 
reproducibility, and isoform correlations 
(Related to Figure 2)
(A) DREADS sequencing statistics for biological 
replicates and combined samples.  (B) DMS 
preferentially reacts with A and C residues of 
mRNAs. Top: Nucleotide-specific distributions of 
+DMS and –DMS stops show a substantially 
greater proportion of A’s than in the –DMS control.  
Bottom: Nucleotide distributions of +DMS and 
–DMS stops at positions other than A show that C’s 
are found more frequently in the +DMS library 
relative to the –DMS library.  (C) Median correlation 
of DMS reads between biological replicates A and B 
as a function of isoform expression level.  Reads 
were counted over a 300-nt window upstream of 
the 3’-most cleavage/poly(A) site.  (D) Correlation 
of net reads between biological replicate A (Rep A) 
and biological replicate B (Rep B) on a per-gene 
basis.  Each data point represents a single Pol 
II-transcribed gene (4,451 in total) with a minimum 
of 100 net reads (summed over all isoforms) in its 
3’UTR (+1 to +400 relative to stop codon).  (E) 
Correlation of DREADS to DMS-Seq (Rouskin et 
al., 2014) dataset.  Median read correlation over a 
300-nt window upstream of the 3’-most 
cleavage/poly(A) site. Number of genes in each 
category: (L to R): 2,504, 1,309, 567, 265, and 118.  
(F) Distribution of reactivity profile correlations for 
closely-related (≤3 nt apart; left panel) and 
longer-spaced (median spacing = 15 nt; right panel) 
isoform pairs assayed in vivo. Black bars represent 
correlation of longer vs shorter isoforms within each 
isoform pair (correlations are over the shared 
sequence), while gray bars represent the correla-
tion of two biological replicates for each isoform.  
(G) SHREADS sequencing statistics for biological 
replicates and combined samples.  (H) Isoform 
expression correlation plots for control (DMSO only) 
biological replicates, NAI biological replicates, and 
DREADS vs SHREADS data sets.  (I) Correlation of 
reactivity profiles between DREADS and 
SHREADS.  >1,000 isoforms, >1,000 A+C reads in 
both conditions.  Median correlation is 0.35.
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Sample Raw reads
Completely processed 

reads Percent
No NAI (A) 159,819,357 56,884,431 36

No NAI (B) 170,127,367 71,750,194 42

+ NAI (A) 184,532,614 54,187,793 29

+ NAI (B) 188,801,487 77,551,380 41

Sample Raw reads
Completely processed 

reads Percent
No NAI 329,946,724 128,634,625 39

+ NAI 373,334,101 131,739,173 35
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samples

C D

E

G

H

I

0

10

20

30

40

50

60

70

P
er

ce
nt

 o
f a

ll 
ge

ne
s

Median paired isoform spacing = 15

Paired isoforms
Biological replicates

Reactivity profile correlation

P = 1.7 x 10-72

> 
0.

9
0.

8 
- 0

.9
0.

7 
- 0

.8
0.

6 
- 0

.7
0.

5 
- 0

.6
0.

4 
- 0

.5
0.

3 
- 0

.4
0.

2 
- 0

.3
0.

1 
- 0

.2 < 
0

0 
- 0

.1

0

10

20

30

40

50

60

70

80

 Paired isoforms
Biological replicates

P
er

ce
nt

 o
f a

ll 
ge

ne
s

Paired isoform spacing ≤ 3

Reactivity profile correlation

P = 8.1 x 10-11

> 
0.

9
0.

8 
- 0

.9
0.

7 
- 0

.8
0.

6 
- 0

.7
0.

5 
- 0

.6
0.

4 
- 0

.5
0.

3 
- 0

.4
0.

2 
- 0

.3
0.

1 
- 0

.2 < 
0

0 
- 0

.1

F



A

B

Raw sequence pairs
D. hansenii or K. lactis 
fully processed reads Percent

S. cerevisiae fully 
processed reads Percent

D. hansenii rep. A 27,058,154 14,658,184 54.17
D. hansenii rep. B 36,196,762 20,401,488 56.36
D. hansenii + DMS rep. A 31,893,005 14,905,516 46.74
D. hansenii + DMS rep. B 40,802,565 18,878,032 46.27
JYAC7 (S. cerevisiae with D. hansenii YAC) rep. A 32,933,878 180,051 0.55 16,837,032 51.12
JYAC7 (S. cerevisiae with D. hansenii YAC) rep. B 36,427,327 197,532 0.54 18,783,329 51.56
JYAC7 (S. cerevisiae with D. hansenii YAC) + DMS rep. A 35,220,794 203,959 0.58 16,532,308 46.94
JYAC7  (S. cerevisiae with D. hansenii YAC) + DMS rep. B 34,574,789 189,795 0.55 15,254,859 44.12
K. lactis rep. A 43,137,283 24,914,146 57.76
K. lactis rep. B 49,330,899 20,560,482 41.68
K. lactis + DMS rep. A 35,021,272 17,096,481 48.82
K. lactis + DMS rep. B 43,757,730 20,185,901 46.13
JYAC2 (S. cerevisiae with K. lactis YAC) rep. A 42,712,965 98,452 0.23 20,743,271 48.56
JYAC2 (S. cerevisiae with K. lactis YAC) rep. B 42,354,740 94,842 0.22 18,092,609 42.72
JYAC2 (S. cerevisiae with K. lactis YAC) + DMS rep. A 42,858,718 100,051 0.23 18,125,863 42.29
JYAC2 (S. cerevisiae with K. lactis YAC) + DMS rep. B 44,816,467 134,752 0.30 22,624,815 50.48
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Figure S3:  DREADS sequencing statistics and experimental reproducibility of 3’ isoforms in D. hansenii, K. lactis, 
and transplanted YACs (Related to Figure 4)
(A) DREADS sequencing statistics for both DMS treated and untreated samples.  (B) Correlation of 3’ isoform frequencies 
in biological replicates of D. hansenii, K. lactis, S. cerevisiae YAC hosts, and the transplanted D. hansenii and K. lactis 
YACs.  The overall number of unique 3’ mRNA isoforms (≥ 10 reads/isoform) ranges from ~ 20,000 – 60,000 isoforms for 
D. hansenii, K. lactis, and S. cerevisiae YAC host strains to ~ 900 – 1,100 isoforms for D. hansenii and K. lactis YACs.  (C) 
Genome-wide percentile distribution of Pearson correlation coefficients for isoform reactivity profiles in K. lactis and D. 
hansenii.  Grey bars: correlations for the same isoform’s reactivity profiles in two biological replicates. Black bars: 
correlation of every isoform’s reactivity profile with every other same-gene isoform’s reactivity profile.  
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Sample Raw reads Completely processed reads Percent

Pab1 IP (A) 25,968,712 8,222,296 32

Pab1 IP (B) 18,829,568 7,441,100 40

Pab1 IP ( C) 23,845,816 9,600,986 40

Input (A) 21,204,474 9,078,497 43

Input (B) 19,328,142 4,740,185 25

Input (C) 23,427,026 10,975,066 47
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Figure S4:  Pab1 binding and evolutionary conservation (Related to Figure 5)
(A) Nucleotides unique to the longer of two paired isoforms exhibit less evolutionary conservation when the two isoforms are 
structurally similar. All isoform pairs with endpoints spaced ≤ 20nt apart were divided into one of two groups: those with similar 
folding (left, ∆R < 0.1) and those that are structurally dissimilar (right, ∆R > 0.3).  Individual nucleotides within the regions 
unique to the longer isoforms were classified as either conserved (gray bars; PhastCons > 0.67) or non-conserved (black bars; 
PhastCons < 0.33).  The proportion of nucleotides that is likely to be conserved is considerably greater in structurally dissimilar 
isoforms (P = 2.2 x 10-14) than in those pairs that share common structure.  (B) Pab1 IP and input sample (CLIP-READS) 
sequencing statistics.  Completely processed reads represent reads that were uniquely aligned and had at least one non-ge-
nomically encoded A.  (C) Correlation of biological replicates and inputs for Pab1 CLIP-READS.  (D) Correlation of Pab1 
binding dataset with (Tuck and Tollervey, 2013) dataset.  Plotted values represent all ORFs common to both datasets (3,596) 
that had non-zero Pab1 reads and whose termination codons were spaced at ≥ 200 nt apart from other genomic features.  (E) 
Distribution of relative isoform-specific Pab1 binding.  Expression-corrected Pab1 binding was calculated for each isoform, and 
the median binding set to 1. 
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Figure S5: Structural motifs linked to mRNA isoform stability (Related to Figure 6)
(A) Top panel: Predicted unstructured region at -24 to -18 correlates with increased isoform stability. Number of 
isoforms in groups (L to R) is 2,078, 3,364 and 1,146. Bottom panel: Predicted double-stranded poly(A) region at +8 to 
+16 correlates with increased isoform stability. Number of isoforms in groups (L to R) is 6,211, 225 and 152.  (B) 
Isoform stability inversely correlates with Pab1 binding.  mRNA isoforms containing ≥ 10, ≥100 or ≥ 1000 Pab1 reads 
(15,240, 5,301 and 685 isoforms, respectively) exhibit significant correlation to isoform turnover.  (C) Predicted 
unstructured region (-24 to -18), double-stranded poly(A) (+8 to +16) and low Pab1 binding correlate with increased 
isoform stability.
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