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Figure 3: Using RNA maps to examine sensitivity and

specificity of CLIP data

PTBP1 is an abundant RBP that crosslinks efficiently and follows position-dependent
regulatory mechanism, and is thus a suitable RBP for data analysis via RNA map.
The regulated exons were defined by analysis of splice junction microarray data with
ASPIRES software (abs(dlrank)>1) upon knockdown of PTBP1/PTBP2 in HeLa cells
(99). In a) we compare the raw data for different experimental methods, with whole
reads from HITS-CLIP in HelLa cells (100), crosslink positions from irCLIP (18) and
iCLIP (16) in HeLa cells, and eCLIP in HepG2 cells (11). This demonstrates that
CLIP data can lead to strong enrichments even without peak calling, but this
depends on the specificity of data. In b) we analyse the effects of peak calling on the
crosslink positions from different experiments, with data from irCLIP (18) and iCLIP
(16) in HeLa cells, and eCLIP in HepG2 cells (11) all analysed using the iCount peak

caller with 15 nucleotide clustering (15, 42).

The code to reproduce this figure is available at

https://github.com/jernejule/clip-data-science
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Figure 4: A comparison of different CLIP peak calling tools

RNA maps are used to demonstrate the differences in peak calling tools for the
same iCLIP PTBP1 data set (16). To demonstrate that the RNA maps can be
reproduced by exons defined by a different data source, the regulated exons are
defined using RNA-seq data following PTBP1 CRISPR knockout in K562 cells from
the ENCODE website. We identified the skipped exons detected using rMATS (101)
using junction counts only and a P-value threshold of 0.05 and FDR threshold of 0.1.
Repressed and enhanced exons were defined using an inclusion level difference
threshold of 0.05; control exons were selected as those with a P-value > 0.1, FDR >
0.1 and an inclusion level difference of < 0.001. We compare the peaks called using
iCount (15, 42) (using a 15 nucleotide peak calling half-window and 30 nucleotide
clustering window), Piranha (41) (using a 30 nucleotide bin size and 30 nucleotide
merging window), and CLIPper (11, 44) (using default settings). For this dataset,
Piranha and iCount have runtimes of ~2 minutes and ~7 hours respectively using 1

processor; CLIPper has a runtime of ~7 days using 20 processors.

The code to reproduce this figure is available at

https://qgithub.com/jernejule/clip-data-science
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Tables

Table 1: The central features of CLIP methods from the perspective of data analysis

The CLIP methods are grouped according to how the reads are used to identify binding sites. The associated technical features
and limitations of the methods are summarised in terms of resolution, sensitivity and specificity. The colours represent the quality of

the parameter: red is poor, orange is adequate, and green is good.

Table 2: Quality assessment of representative publically available CLIP data from different methods

In preparation
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Table 1: The central features of CLIP methods from the perspective of data analysis

Specificity

Resolution

Sensitivity

HITS-CLIP,
CLIP-seq,

CRAC

++ to +++

Strong detergents and high salt washes,
with further purification by SDS-PAGE and
membrane transfer are used, which allows
to optimise RNase conditions and ensure
that co-purified RBPs and non-crosslinked
RNAs are removed. Thus, only specific
RNAs cross-linked to the IPed RBP are

normally isolated, but specificity depends

Oligonucleotide
corresponding to
the size of
readthrough

cDNAs

++

Limited by the loss of cDNAs truncated at

cross-link sites
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Table 2: Quality assessment of representative publically available CLIP data from different

methods
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