
1 Supplementary Notes

1.1 Sequences of some of the TDP43 targets in Section 2.4

CLIP34nt: GAGAGAGCGCGUGCAGAGACUUGGUGGUGCAUAA

CLIP6: UUGUGGUGUGCUUUGCAGGAGGACU

CLIP34nt UG6: GAGAGAGCGCGUGUGUGUGUGUGGUGGUGCAUAA

1.2 Sequences of wild-type and mutant 3’ UTRs of ERBB2 mRNA in section

2.7

WT-URE/WT-331b:

GGGCGAAUUGGAGCUCCACCGCGGUGGCGGCCGCUCUAGAAGUGCUUUUCUGUUUAGU-

UUUUACUUUUUUUGUUUUGUUUUUUUAAAGAUGAAAUAAAGACCCAGGGGGGGCCCGGUAC

MT-URE/WT-331b:

GGGCGAAUUGGAGCUCCACCGCGGUGGCGGCCGCUCUAGAAGUGCUUUUCUGUUUAGU-

UUUUACUGUGUGUGUGGUGUGUGUGUAAAGAUGAAAUAAAGACCCAGGGGGGGCCCGGUAC

WT-URE/MT-331b:

GGGCGAAUUGGAGCUCCACCGCGGUGGCGGCCGCUCUAGAAGUGCUUUUCUGUUUAGU-

UUUUACUUUUUUUGUUUUGUUUUUUUAAAGAUGAAAUAAAGAGCGACGCGGGGCCCGGUAC

MT-URE/MT-331b:

GGGCGAAUUGGAGCUCCACCGCGGUGGCGGCCGCUCUAGAAGUGCUUUUCUGUUUAGU-

UUUUACUGUGUGUGUGGUGUGUGUGUAAAGAUGAAAUAAAGAGCGACGCGGGGCCCGGUAC
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1.3 The distributions of the predicted binding scores across the transcrip-

tome reflect the functions of different RBPs

The distributions of the prediction scores of DeBooster over different characterized ge-

nomic regions reflected the functions of individual RBPs (Supplementary Fig 1). In particular,

C17ORF85 (also known as NCBP3) had high prediction scores in the 5’ UTRs, which was con-

sistent with the known fact that C17ORF85 binds to the m7G caps of mRNAs, and is actively

involved in mRNA transport [1]. In addition, EWRS1, FUS and TAF15 all belong to the FET

family and share similar patterns of binding preferences. For example, their binding sites were

enriched near the 3’ splice sites, which agreed with the previous study [2]. Consistent with

the previous results derived from PAR-CLIP experiments [3], our results also showed that both

PUM2 and IGF2BP1-3 binding sites were enriched in the 3’ UTRs. This observation aligned

with the previous evidences that PUM2 binds to the 3’ UTRs of mRNAs and regulates the

miRNA-mediated mRNA degradation [4], and the IGF2BP proteins play an important role in

the regulation of mRNA transport [5]. Also, as MOV10 mainly functions as an RNA helicase

regulating mRNA stability [6], it was not suprising to see that its binding targets were enriched

in the 3’ UTRs while depleted in the 5’ UTRs. The argonaute proteins (AGO1-4) have important

regulatory functions in miRNA processing and miRNA-mediated gene silencing [7]. Previous

experiments also found that these argonaute proteins bind to the splice sites, especially the 3’

splice sites, and actively participate in splicing regulation [8]. These known functions of the

argonaute proteins can also be reflected in our comparative studies, in which both 3’ UTRs and

the regions near the 3’ splice sites displayed relatively higher prediction scores than other re-

gions. TDP43 plays an important role in multiple aspects of gene regulation, such as DNA/RNA

binding and splicing [9]. A previous study [10] showed that TDP43 has a relatively large pro-

portion of intronic binding sites and a small portion of exonic binding targets. Such a result

was also consistent with our observation. ELAVL1, as called HUR, is a well-known RBP that

increases mRNA stability and regulates alternative splicing [11]. Both previous PAR-CLIP ex-

periments [12] and our comparative studies of the prediction scores conformed that the ELAVL1

binding sites are significantly enriched in the 3’ UTRs and near the 3’ splice sites. The splicing

regulator SFRS1 is a proto-oncogene whose overexpression can be involved in various types of

cancers [13]. Our comparison showed that SFRS1 prefers binding to exons and the 5’ UTRs.

Probably this phenomenon can be explained by the known fact that SFRS1 actively binds to
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the exonic splicing enhancers (ESEs) or exonic splicing silencers (ESSes) [14] and may also play

a critical role in translational regulation [15–17].

Although the major results of our comparative analysis were in agreement with previous

known functions of RBPs, there were a few places that our studies did not exactly match the

previous results derived from CLIP-seq experiments. For example, we observed an enrichment

of TIA1 binding near the 3’ splice sites, while the previous iCLIP results [18] showed that a large

fraction of TIA1 targets were located around the 5’ splice sites. This discrepancy was probably

due to the noise (e.g., false positives or false negatives) from experimental data. Nevertheless,

the preferred binding regions of individual RBPs identified by DeBooster were mostly consistent

with the previously knwon evidences or studies about the functions of these RBPs.

2 Supplementary Figures
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Supplementary Figure 1 The distributions of the binding scores predicted by DeBooster in

different characterized genomic regions for individual RBPs.

pathogenic

neutral

ALKBH5 C17ORF85 C22ORF28 CAPRIN1 EWSR1 IGF2BP123 PUM2 TAF15 ZC3H7B

0.15

0.10

0.05

0.00

-0.05

-0.10

-0.15

-0.20

MOV10

AGO1-4 FUS HNRNPC ELAVL1 PTB QKI SFRS1 TDP43 TIA1 TIAL1

0.20

0.15

0.10

0.05

0.00

-0.05

-0.10

-0.15

-0.20

C
h
a
n
g
e
 o

f 
p
re

d
ic

ti
o
n
 s

c
o
re

C
h
a
n
g
e
 o

f 
p
re

d
ic

ti
o
n
 s

c
o
re

Supplementary Figure 2 The changes of the predicted binding scores predicted by DeBooster

for the pathogenic and neutral mutations that were randomly selected from the COSMIC records

(Methods). *: p<0.001, Student’s t test.
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Supplementary Figure 3 Examples of the predicted effects on the potentially disease-causing

mutations near the splice sites.
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