
1 Supplementary Methods

1.1 Simulated data generator

Our simulated data generator package simulates an RNA-seq count table
using a set of Arabidopsis-derived samples, generating treatment samples by
modifying selected genes to be either up or down-regulated. It includes the
following additional features: simulation based on user-input data properties;
specify proportions of over and under-expressed genes; and usage of custom
functions to fit fold-change proportions to enable the use of more realistic
distribution models. With these new features we are able to simulate a pool
of experiments by configuring a grid of parameters to test the DE algorithms
(Table 1).

Table 1: Ranges of parameters used for simulated count table generation.

Parameter Values
Log 2 fold change 2, 3, 4
Percentage of DEGs 0%, 1%, 5% and 10%
Ratio of up/down-regulated genes fixed at 1:1
Number of genes in each experiment 10000, 20000, 30000
Number of replicates per sample group 3, 5, 10

1.2 Näıve Bayes Classifier

The Näıve Bayes classifier is trained using the simulated datasets for which
a known amount of genes are changing in expression. The distributions of
p-values for each method are modelled for DEG /non-DEG class labels.

More concretely, for each gene, the probability of being classified DEG
given a vector of p-values for the different methods, X is given by the fol-
lowing:

p(DEG | x) =
p(DEG) p(x | DEG)

p(x)

Where the prior probability is estimated from the training data.

1.3 Converting qualitative vectors to binary

Qualitative vectors were converted following the recommendations of the
WGCNA author. Where the variables are qualitative, they will be trans-
formed into multiple vectors of 0 or 1. There will be as many vectors as the
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number of different factors in the original variable. Each vector will be of
the same length as the number of samples and will hold the value of 1 for
samples corresponding to the given factor; all other samples will represented
by 0. Correlation with the treatment and control samples will always be
calculated.

1.4 General analysis steps and protocol options

Before running ExpHunter Suite modules on the datasets, quality assessment
was performed using FastQC and seqtrimBB based on BBtools suite [1]. For
the Lafora disease case study and spike-in data, reads were aligned against
the mouse genome (GRCm38), version M23 (Ensembl 98), with annotation
obtained from GENCODE (2019-09-06). For the PMM2 case study, reads
were aligned against the human genome (GRCh37), annotation GENCODE
v19. In all cases, STAR (2.5.3a) was used for alignment to obtain the table
of counts to be used as input by ExpHunter Suite [2]

To analyse the real and spike-in datasets, default ExpHunter Suite pa-
rameters were used for adjusted p-value (0.05), logFC threshold (1), and
lowly-expressed gene filtering (2 counts per million mapped reads in at least
2 samples per group), with the exception of PMM2, as described below.

1.5 Spike-in dataset

The RNA species were added in mixes of three different concentrations, for
genes with single transcripts per locus and with multiple transcripts per
locus as shown in the supporting material: S1 Table and S2 Table from [9],
corresponding to three groups of samples. A fourth group was also included,
to which no spike-in transcripts were added. Four samples were used for
each group, corresponding to 16 in total. Total RNA was processed using the
Illumina TruSeq Strand Specific total RNA with RiboZero Gold protocol and
sequenced on the Illumina HiSeq Rapid 2500 instrument, obtaining paired-
end 100-bp reads. Full details of the experimental design, spike-in quantity,
length and sequence, quality assessment and sequencing protocol are given in
[9]. RNA-seq data was obtained from the Sequence Read Archive [8] (Study
ID: SRP062126). We ran ExpHunter Suite six times, for all possible pair-
wise comparisons between the four groups, detecting DEGs using the four
implemented DE detection methods.
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1.6 PMM2-Congenital Disorder of Glycosylation

PMM2-Congenital Disorder of Glycosylation (CDG) is a heterogeneous, multi-
systemic disease caused by the deficiency of the enzyme phosphomannomu-
tase 2 (PMM2), for which there is no effective treatment [10]. The molecular
pathomechanisms underlying the link between the defects in this enzyme,
impaired glycosylation and the clinical symptomatology are not fully un-
derstood, and little is known about the molecular basis responsible for the
differences in clinical severity [10]. Unravelling these molecular and cellular
pathways will help us to identify new potential therapeutic targets [3].

Skin fibroblast cell lines from three PMM2-CDG patients and three healthy
control individuals were used to create a transcriptomics dataset. Cell cul-
tures were synchronized by serum starvation to reduce bias in gene expres-
sion, following which cells were lysed and total RNA was extracted using the
RNeasy Micro Kit (QIAGEN). Purified RNA samples were sequenced at the
National Centre for Cardiovascular Research (CNIC, Madrid, Spain) using
an Illumina HiSeq 2500 platform. To filter lowly-expressed genes, 1.5 counts
per million mapped reads in at least 2 samples per group were required.

1.7 Real study case: Lafora Disease

Lafora disease is a neurodegenerative disorder that leads to progressive my-
oclonus epilepsy, characterized by the accumulation of insoluble poorly branched
glycogen deposits in the brain and peripheral tissues [5]. These are caused
by mutations in either the EPM2A gene, encoding the glucan phosphatase
laforin, or the EPM2B gene, encoding the E3-ubiquitin ligase malin, leading
to polyglucosan formation [4, 6].

The RNA-Seq dataset was produced using animal models of Lafora dis-
ease: Epm2a−/− mice, lacking exon 4 from the Epm2a gene [4], and Epm2b−/−

mice, lacking the single exon present in the Epm2b gene [6]. Whole brain
samples were taken from mice at 16 months of age. RNA was obtained
as described in [7] and quality was evaluated using RNA 6000 Nano kit
and Agilent 2100 Bioanalyzer System (Agilent, Madrid, Spain). The RNA-
seq experiment was conducted by the Multigenic Analysis Unit from the
UCIM-INCLIVA (University of Valencia, Valencia Spain) and libraries were
sequenced on the Illumina NextSeq 550 to generate 75-bp single read. Four
Epm2a−/−, three Epm2b−/− and four control male mice were analysed. Full
details can be found in [7].
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Ethics approval and consent to participate

The study was approved by the Ethics Committee of the Universidad Autónoma
de Madrid (CEI-105-2052) and conducted according to the principles of the
Declaration of Helsinki. All participants gave informed consent.
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Desviat, Magdalena Ugarte, Celia Pérez-Cerdá, and Belén Pérez. The
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