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Supplementary Figure S1. RNAcompete pass/fail classifier results. (A) The output of the logistic
regression (LR) classifier trained to differentiate passed vs. failed RNAcompete experiments is shown on
the 40 experiment test set (i.e., held-out data) (see Supplementary Table S2). Thresholds are drawn at
0.65 (dashed blue line) and 0.35 (dashed orange line) to indicate the range (0.35 — 0.65) in which the
classifier output is ambiguous (“uncertain”). (B) RNAcompete pass/fail classifier results for the 558
experiments (492 individual proteins) performed on full-length ucRBP constructs. Bars are coloured to
differentiate between three ranges: 0 — 0.35, failed experiments; 0.35 — 0.65, “uncertain” experiments that
require manual checking; and 0.65 — 1, passed experiments.
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Supplementary Figure S2. Comparison of PRIESSTESS models trained with short and long motifs.
PRIESSTESS® models were trained for all eCLIP experiments corresponding to ucRBPs in this study
(Supplementary Table S7). PRIESSTESS was run twice, once with the motif length set to 4-6 (short
motifs) and once with the motif length set to 7-12 (long motifs). For twelve experiments, no predictive
models were generated in either run - this was due to a lack of enriched motifs or the resulting model(s)
showed poor ability to identify bound sites in held-out data (AUROC < 0.55). For 17 experiments, both a
long and short motif model were produced, at least one of which had an AUROC > 0.55. Here, a
comparison of performance on held-out data (as AUROC) between short and long motif models for the
same eCLIP experiment is displayed. Neither set of models significantly outperforms the other (P = 0.73;
paired t-test). Note that SLBP and NIP7 are not included in this plot as a model was produced only with
the long motif setting.
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Supplementary Figure S3. eCLIP ucRBP PRIESSTESS models. Predictive PRIESSTESS models
using motifs of length 7-12 were successfully generated for 16 eCLIP experiments and are displayed in
the table above. The ucRBP experiments excluded from this figure either produced no model due to a
lack of enriched motifs or the resulting model(s) showed poor ability to identify bound sites in the held-out
data (AUROC = 0.55). The name of the RBPs and cell lines used in eCLIP experiments are specified in
the first column. The top motifs retained in the PRIESSTESS model, up to a maximum of three, are
displayed in the second column. PRIESSTESS motifs are shown in descending order based on their
contribution to the model weight; a higher model weight indicates the motif has a greater impact in
defining the RNA-binding specificity of an RBP. Additionally, these motifs are comprised of two parts,
sequence at the top (if included) and structure at the bottom (if included). Structural alphabets are
indicated below motifs containing structure, and the letter representations of RNA structural elements are
defined to the right of the table. The AUROC on held-out data is displayed in parentheses beside the
model. For comparison, RNAcompete motif(s) for the ucRBP along with the probability that the
RNAcompete experiment was successful according to the RNAcompete pass/fail classifier is shown in the
third column, and the most frequent 5-mer in the eCLIP peaks is shown in the fourth column. Experiments
are ordered based on their order of appearance in Figure 5. The last two RBPs (NIP7 and SLBP),
highlighted with asterisks, were not included in Figure 5 as fewer than 1000 peaks were available.
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Supplementary Figure S4. SLBP and NIP7 eCLIP experiments reveal structured binding motifs. (A)
The RNAcompete motif identified for human SLBP and the probability that the RNAcompete experiment
was successful according to the RNAcompete pass/fail classifier. (B) PRIESSTESS model trained using
eCLIP data for SLBP. All motifs retained in the final PRIESSTESS model are displayed in descending
order based on their contribution to the model weight; a higher model weight indicates the motif has a
greater impact in defining the RNA-binding specificity of the RBP. Motifs are comprised of two parts,
sequence at the top (if included) and structure at the bottom (if included). Structural alphabets are
indicated below motifs containing structure. (C) The SLBP consensus binding site as defined by Battle
and Doudna? (the image is cropped from Figure 1B of their paper). (D) RNAcompete motifs and
RNAcompete pass/fail classifier results for NIP7 and NHP2L1 motifs. (E) PRIESSTESS model trained
using eCLIP data for NIP7. (F) Three experimentally identified binding sites of human NHP2L1 (also
known as SNU13 and 15.5K) as shown in Schultz et al.5 (binding site images are cropped from Figure 1
of their paper).
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Supplementary Figure S5. Characteristics of proteins found in the RNA interactome. Comparison of
the 4257 human RBPs as curated in RBPbase! to the rest of the human proteome. (A) Proteins are split
into deciles based on abundance in HelLa cells2, with the 10t decile containing the top 10% most
abundant proteins. The proportion of proteins within each decile found in the RNA interactome is
displayed: RBPs identified through RNA interactome capture studies are represented by a light green bar
(TRUE) and the remaining proteins from the human proteome are represented by a pink bar (FALSE). (B)
The number of amino acids within an IDR (as calculated by MobiDB-lite3) for all reviewed proteins in the
UniProt human proteome. Proteins identified in RNA interactomes (light green; TRUE) have a significantly
higher number of amino acids within IDRs than the remaining proteins from the human proteome (pink;
FALSE) (P = 2.56E-27, 63.8% increase in mean; unpaired t-test).
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