Discarding multimappers leads to biases in the functional assessment of NGS data
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Supplementary Figure 1. Percentage of uni and multimapper reads for dataset 2. Libraries were

generated by the ENCODE consortium using single-end 50 bp. Reads were mapped to the human genome

using BWA-MEM. For complete description, see legend of Figure 1.
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Supplementary Figure 2. Human SE100 ChIP-seq library mapped using BBMAP. Read coverage (left y-
axis) and number of TE copies (right y-axis) per clade for uni- and multimappers. For complete description,

see legend of Figure 1.
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Supplementary Figure 3. Human SE50 ChIP-seq library mapped using BWA-MEM and BBMAP. Read
coverage (left y-axis) and number of TE copies (right y-axis) per clade for uni- and multimappers. For

complete description, see legend of Figure 1.
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Supplementary Figure 4. ChiP-seq libraries from dataset 2 mapped using BWA-MEM. Read coverage
(left y-axis) and number of TE copies (right y-axis) per clade for uni- and multimappers. For complete

description, see legend of Figure 1.
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Supplementary Figure 5. Percentage of uni- and multimapper fragments for mouse PE75 RNA-seq
library. Library was generated by the ENCODE consortium using pair-end 75 bp. Fragments were mapped

to the mouse genome.
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Supplementary Figure 6. Gene under-quantification by HTSeq-count (--nonunique none) for mouse
PE75 RNA-seq library. Scatter plot showing under-quantified protein-coding genes by HTSeg-count using
default parameters (“--nonunique none”; x-axis), when comparing to “multimapper-aware” expression values
(y-axis). About 4% (468 out of 12,561) expressed genes are under-quantified when discarding multimappers.

For complete description, see legend of Figure 2B.
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Supplementary Figure 7. Functional underrepresentation by HTSeq-count (--nonunique none) for

mouse PE75 RNA-seq library. Dot plot showing gene ontology (GO) enrichment analysis of the 50, 100,

and 200 protein-coding genes with the highest expression values as computed by HTSeg-count using

default parameters (“--nonunique none”) (“H50”, “H100”, and “H200”, respectively) or our “multimapper-

aware” strategy (“C50”, “C100”, and “C200”, respectively). For complete description, see legend of Figure

2C.
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Supplementary Figure 8. Gene set enrichment analysis (GSEA) comparing gene expression levels
obtained with HTSeq-count (--nonunique none) and a multimapper-aware strategy for human
dendritic cells (PE100 RNA-seq library; Additional file 1: Suppl. Table 2). The size and colour intensity of
a circle represents the numbers of genes and adjusted P-value for each gene set, respectively. We observed

differences in 835 out of 5,319 genes sets related to the immune system (adjusted P-value < 0.05). Only 15

enriched gene sets are displayed.
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Supplementary Figure 9. Upset plots for the differential expression analysis across several time
points (1h, 2h, 4h, 6h) following lipopolysaccharide treatment relative to control (0h) of mouse
dendritic cells (PE75 RNA-seq library; Additional file 1: Suppl. Table 2). Comparison between the
numbers of up- (logz fold-change>1) and down- (logz fold-change<-1) differentially expressed (FDR < 0.05)
protein-coding genes for HTSeq-count (“H”, --nonunique none) and our multimapper-aware strategy (“C”).

10



cytokine receptor binding 4

cytokine binding A

cytokine activity

ubiquitin—like protein transferase activity 4
ubiquitin-like protein ligase activity -
ubiquitin—protein transferase activity 4
cytokine receptor activity

ubiquitin protein ligase activity

immune receptor activity

chemokine activity A

GTPase regulator activity
nucleoside—triphosphatase regulator activity -
CARD domain binding 4

protein serine/threonine kinase activity
pentosyltransferase activity

phosphoric ester hydrolase activity
GTPase activator activity
double-stranded RNA binding
ubiquitin-like protein ligase binding -
kinase regulator activity -

TAP2 binding ()
pattern recognition receptor activity
actin binding 4 GeneRatio
chemokine receptor binding A P
ubiquitin protein ligase binding
TAP binding - o ® o002
TAP1 binding 1 @ o003
MHC class | protein binding 4 : ‘ 0.04

protein self-association A
growth factor receptor binding A
tumor necrosis factor receptor binding

@ oos

catalytic activity, acting on DNA p. ad just
CXCR chemokine receptor binding -
transcription coregulator activity 0.004
GTPase activity - 0.003
MHC protein binding A ' 0.002
protein—-macromolecule adaptor activity ’

Toll-like receptor binding - 0.001
phosphatase activity 4 0.000

molecular adaptor activity 4

G protein—coupled receptor binding -
single-stranded DNA helicase activity -
NAD+ ADP-ribosyltransferase activity
14-3-3 protein binding

tumor necrosis factor receptor superfamily binding -
natural killer cell lectin-like receptor binding 4
peptide transmembrane transporter activity 4
beta—-2-microglobulin binding 4

peptide antigen binding -

T cell receptor binding A

ATP-dependent activity, acting on DNA
3',5'-cyclic-AMP phosphodiesterase activity -
mitogen-activated protein kinase binding 4

phosphatidylinositol 3—kinase regulator activity

NAD+-protein ADP-ribosyltransferase activity -

G protein—coupled purinergic nucleotide receptor activity -
phosphoprotein binding

protein kinase regulator activity -

MAP kinase tyrosine/serine/threonine phosphatase activity 4
cysteine—type endopeptidase activity involved in apoptotic process -

©c00:00000000:000°:000:°0°00°00000¢:000°°00000°0°00°000000000

CD8 receptor binding - .
Both c H
(1786) (74) (31)

Supplementary Figure 10. Functional analysis of time points 4h versus Oh for mouse PE75 RNA-seq
library. Gene ontology (GO) enrichment analysis of the 1786 differentially expressed protein-coding genes in
HTSeg-count (--nonunique none) and our multimapper-aware strategy (“Both”); 74 differentially expressed
genes exclusively for the multimapper-aware strategy (“C”) and 31 differentially expressed genes exclusively

for the HTSeqg-count. For complete description, see legend of Figure 2C.
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Supplementary Figure 11. Percentage of uni and multimapper fragments for dataset 4. Libraries were
generated by the ENCODE consortium using pair-end 101 bp. For complete description, see legend of
Figure 2.
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Supplementary Figure 12. Gene under-quantification by HTSeq-count (--nonunique none) for RNA-
seq libraries of dataset 4. Scatter plot showing under-quantified protein-coding genes by HTSeq-count
using default parameters (“--nonunique none”; x-axis), when comparing to “multimapper-aware” expression
values (y-axis). Percentage of expressed genes that are under-quantified when discarding multimappers for
(A) Dexamethasone: 6% (834 out of 13,295). (B) Hydrocortisone: 7% (865 out of 12,826). (C) Mapracorat —
replicate 1: 6% (817 out of 12,942). (D) Mapracorat — replicate 2: 7% (883 out of 13,190). (E) Mapracorat —
replicate 3: 7% (831 out of 12,101). For complete description, see legend of Figure 2B.
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Supplementary Figure 13. Functional underrepresentation by HTSeq-count (--nonunique none) for
RNA-seq libraries of dataset 4. Dot plot showing gene ontology (GO) enrichment analysis of the 50, 100,
and 200 protein-coding genes with the highest expression values as computed by HTSeqg-count using
default parameters (“--nonunique none”) (“H50”, “H100”, and “H200”, respectively) or our “multimapper-
aware” strategy (“C50”, “C100”, and “C200”, respectively). (A) Dexamethasone. (B) Hydrocortisone. (C)
Mapracorat — replicate 1. (D) Mapracorat — replicate 2. (E) Mapracorat — replicate 3. For complete
description, see legend of Figure 2C.
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