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Figure 1: The impulse model is descriptive of global transcriptome dynamics: Additional
data sets. A RNA-seq of the estrogen response of a human breast cancer cell line (”estrogen
(Baran-Gale)”). B RNA-seq of long-noncoding RNAs of Plasmodium falciparum during infec-
tion(”Plasmodium (Broadbent)”). Refer to the Supplementary Methods for further details on
the heatmaps.
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Figure 2: ImpulseDE2 outperforms edge and performs similar to DESeq2 on LPS (Jovanovic)
case-only data. A,B Number of significantly differentially expressed (A: case-only, B: case-
control) genes as a function of the significance threshold. C,D Correlation plots of the inferred
differential expression (case-only) Benjamini-Hochberg corrected p-values for all genes between

ImpulseDE2 and DESeq?2 (C) and edge (D). R? shown are Pearson correlations coefficients.
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Figure 3: ImpulseDE2 performance on simulated data. AUC: area under the curve, PR: precision-
recall. A,B AUC of PR curve for case-only (A) and case-control (B), no batch effects simulation
with two replicates and varying number of time points. C,D AUC of ROC curve for case-only
(C) and case-control (D) analysis with batch effects, the strength of the batch effects is quantified
by the standard deviation of the normal distribution form which the batch factor is drawn. E
PR curves of ImpulseDE2 and edge for the case-control scenario with shared time points between
samples of both conditions (Sync) and no shared time points (NonSync).
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Figure 4: Correlation structure and batch structure of LPS (Jovanovic) data set. Batch: A, B.
These groups of samples were handled together, note that they overlap case and control condition.
Condition: ”case” (case condition with LPS) and ”ctrl” (control without LPS treatment). Time
point Oh was only sampled in the control condition and was replicated for the case condition in
each batch for analysis. Shown are Pearson correlation coefficients.
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Figure 5: Q-value correlation plots: ImpulseDE2 vs ImpulseDE. Correlation plot of the inferred
differential expression g-values for all genes between ImpulseDE2 and ImpulseDE: A LPS (Jo-
vanovic) case-only, B myeloid (Sykes), C hESC (Chu), D erythroid ChIP (Lara-Astiaso).
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Figure 6: Sykes et al. RNA-seq (case-only): ImpulseDE2 versus DEseq2: Examples gene with
lower p-value assigned by ImpulseDE2 than DESeq2. Title: Method[FDR-corrected
logl0 p-value]. DESeq2 is run with one batch factor per batch (standard setting). Shown are
read counts normalized by size factors. The shown genes are the genes with the lowest ratio
(equivalent to the highest difference) of Benjamini-Hochberg false discovery rate-corrected p-
values between the two compared methods out of the genes which were assigned a corrected
p-value higher than a threshold of le-5 by the method which was in the denominator of the
comparison (the method which assigned the higher corrected p-value for the shown genes).
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Sykes et al. RNA-seq (case-only): ImpulseDE2 versus DEseq2: Examples gene with
lower p-value assigned by DEseq2 than ImpulseDE2. Title: Method[FDR-corrected log10
p-value]. DESeq2 is run with one batch factor per batch (standard setting). Shown are read
counts normalized by size factors and impulse model fits. The shown genes are the genes with
the lowest ratio (equivalent to the highest difference) of Benjamini-Hochberg false discovery rate-
corrected p-values between the two compared methods out of the genes which were assigned a
corrected p-value higher than a threshold of 1e-5 by the method which was in the denominator
of the comparison (the method which assigned the higher corrected p-value for the shown genes).
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Figure 8: Sykes et al. RNA-seq (case-only): ImpulseDE2 versus edge: Examples gene with
lower p-value assigned by ImpulseDE2 than edge. Title: Method[FDR~corrected logl0
p-value]. Edge is run with one batch factor per batch (standard setting). Shown are read counts
normalized by size factors and impulse model fits. The shown genes are the genes with the lowest
ratio (equivalent to the highest difference) of Benjamini-Hochberg false discovery rate-corrected
p-values between the two compared methods out of the genes which were assigned a corrected
p-value higher than a threshold of le-5 by the method which was in the denominator of the
comparison (the method which assigned the higher corrected p-value for the shown genes).
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Figure 9: Sykes et al. RNA-seq (case-only): ImpulseDE2 versus edge: Examples gene with
lower p-value assigned by edge than ImpulseDE2. Title: Method[FDR~corrected logl0
p-value]. Edge is run with one batch factor per batch (standard setting). Shown are read counts
normalized by size factors and impulse model fits. The shown genes are the genes with the lowest
ratio (equivalent to the highest difference) of Benjamini-Hochberg false discovery rate-corrected
p-values between the two compared methods out of the genes which were assigned a corrected
p-value higher than a threshold of le-5 by the method which was in the denominator of the
comparison (the method which assigned the higher corrected p-value for the shown genes).



A NOSTRIN B

RGL.
ImpulseDE2 [-2.43] DESeq2 [-1.77] ImpulseDE2 [-4.52] DESeq2 [-3.87]

N

Read counts
N
Read counts

\ 8

o]
[o] 25 50 75 100 [o] 25 50 75 100
time [hours] time [hours]
C FAM5B D CORO7
ImpulseDE2 [-3.93] DESeq2 [-3.29] ImpulseDE2 [-0.6] DESeq2 [0]
25 o 80 °
20
60| g
w15 2]
27, £
8 840
-] -]
o ©
£10 &
20
5
L]
(o] L4 [o]
[o] 25 50 75 100 [o] 25 50 75 100
time [hours] time [hours]
E ccDC39 F LRRTM3
ImpulseDE2 [-2.29] DESeq2 [-1.7] ImpulseDE2 [-2.44] DESeq2 [-1.86]
6| e 121 o
L]
9
41 o 4
2 * 2
5 5
L]
8 8 6| e
-] -
< <
Q Q
[ [+
2
3
L]
o o) [ ]
0] 25 75 100 [o] 25 75 100

50 50
time [hours] time [hours]

Figure 10: Chu et al. RNA-seq (case-only): ImpulseDE2 versus DEseq2: Examples gene with
lower p-value assigned by ImpulseDE2 than DESeq2. Title: Method[FDR~corrected
logl0 p-value]. DESeq2 is run with one batch factor per batch (standard setting). Shown
are read counts normalized by size factors and impulse model fits. The shown genes are the
genes with the lowest ratio (equivalent to the highest difference) of Benjamini-Hochberg false
discovery rate-corrected p-values between the two compared methods out of the genes which
were assigned a corrected p-value higher than a threshold of le-5 by the method which was in
the denominator of the comparison (the method which assigned the higher corrected p-value
for the shown genes).
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Figure 11: Chu et al. RNA-seq (case-only): ImpulseDE2 versus DEseq2: Examples gene with
lower p-value assigned by DEseq2 than ImpulseDE2. Title: Method[FDR~corrected
logl0 p-value]. DESeq2 is run with one batch factor per batch (standard setting). Shown
are read counts normalized by size factors and impulse model fits. The shown genes are the
genes with the lowest ratio (equivalent to the highest difference) of Benjamini-Hochberg false
discovery rate-corrected p-values between the two compared methods out of the genes which
were assigned a corrected p-value higher than a threshold of le-5 by the method which was in
the denominator of the comparison (the method which assigned the higher corrected p-value

for the shown genes).
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Figure 12: Chu et al. RNA-seq (case-only): ImpulseDE2 versus edge: Examples gene with
lower p-value assigned by ImpulseDE2 than edge. Title: Method[FDR-corrected logl0
p-value]. Edge is run with one batch factor per batch (standard setting). Shown are read counts
normalized by size factors and impulse model fits. The shown genes are the genes with the lowest
ratio (equivalent to the highest difference) of Benjamini-Hochberg false discovery rate-corrected
p-values between the two compared methods out of the genes which were assigned a corrected
p-value higher than a threshold of le-5 by the method which was in the denominator of the
comparison (the method which assigned the higher corrected p-value for the shown genes).
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Figure 13: Chu et al. RNA-seq (case-only): ImpulseDE2 versus edge: Examples gene with

lower p-value assigned by edge than ImpulseDE2. Title: Method[FDR-corrected logl0
p-value]. Edge is run with one batch factor per batch (standard setting). Shown are read counts
normalized by size factors and impulse model fits. The shown genes are the genes with the lowest
ratio (equivalent to the highest difference) of Benjamini-Hochberg false discovery rate-corrected
p-values between the two compared methods out of the genes which were assigned a corrected
p-value higher than a threshold of le-5 by the method which was in the denominator of the
comparison (the method which assigned the higher corrected p-value for the shown genes).
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Figure 14: Erythroid chromatin (Lara-Astiaso) (case-only): ImpulseDE2 versus DEseq2: Ex-

amples gene with lower p-value assigned by ImpulseDE2 than DESeq2.

Title:

Method[FDR-corrected logl0 p-value]. Shown are read counts normalized by size factors and
impulse model fits. The shown genes are the genes with the lowest ratio (equivalent to the
highest difference) of Benjamini-Hochberg false discovery rate-corrected p-values between the
two compared methods out of the genes which were assigned a corrected p-value higher than a
threshold of le-5 by the method which was in the denominator of the comparison (the method
which assigned the higher corrected p-value for the shown genes).
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Figure 15: Erythroid chromatin (Lara-Astiaso) (case-only): ImpulseDE2 versus DEseq2: Ex-

amples gene with lower p-value assigned by DEseq2 than ImpulseDE2.

Title:

Method[FDR-corrected logl0 p-value]. Shown are read counts normalized by size factors and
impulse model fits. The shown genes are the genes with the lowest ratio (equivalent to the
highest difference) of Benjamini-Hochberg false discovery rate-corrected p-values between the
two compared methods out of the genes which were assigned a corrected p-value higher than a
threshold of le-5 by the method which was in the denominator of the comparison (the method
which assigned the higher corrected p-value for the shown genes).
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Figure 16: Erythroid chromatin (Lara-Astiaso) (case-only): ImpulseDE2 versus edge: Exam-
ples gene with lower p-value assigned by ImpulseDE2 than edge. Title: Method[FDR-
corrected logl0 p-value]. Shown are read counts normalized by size factors and impulse model
fits. The shown genes are the genes with the lowest ratio (equivalent to the highest difference) of
Benjamini-Hochberg false discovery rate-corrected p-values between the two compared methods
out of the genes which were assigned a corrected p-value higher than a threshold of le-5 by
the method which was in the denominator of the comparison (the method which assigned the
higher corrected p-value for the shown genes).
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Figure 17: Erythroid chromatin (Lara-Astiaso) (case-only): ImpulseDE2 versus edge: Exam-
ples gene with lower p-value assigned by edge than ImpulseDE2. Title: Method[FDR-
corrected logl0 p-value]. Shown are read counts normalized by size factors and impulse model
fits. The shown genes are the genes with the lowest ratio (equivalent to the highest difference) of
Benjamini-Hochberg false discovery rate-corrected p-values between the two compared methods
out of the genes which were assigned a corrected p-value higher than a threshold of le-5 by
the method which was in the denominator of the comparison (the method which assigned the
higher corrected p-value for the shown genes).
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Figure 18: Erythroid chromatin (Lara-Astiaso) (case-only): ImpulseDE2 versus ImpulseDE:

Examples gene with lower p-value assigned by ImpulseDE2 than ImpulseDE. Title:
Method[FDR-corrected logl0 p-value]. Shown are read counts normalized by size factors and
impulse model fits. The shown genes are the genes with the lowest ratio (equivalent to the
highest difference) of Benjamini-Hochberg false discovery rate-corrected p-values between the
two compared methods out of the genes which were assigned a corrected p-value higher than a
threshold of le-5 by the method which was in the denominator of the comparison (the method
which assigned the higher corrected p-value for the shown genes).
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Figure 19: Erythroid chromatin (Lara-Astiaso) (case-only): ImpulseDE2 versus ImpulseDE:
Examples gene with lower p-value assigned by ImpulseDE than ImpulseDE2. Title:
Method[FDR-corrected logl0 p-value]. Shown are read counts normalized by size factors and
impulse model fits. The shown genes are the genes with the lowest ratio (equivalent to the
highest difference) of Benjamini-Hochberg false discovery rate-corrected p-values between the
two compared methods out of the genes which were assigned a corrected p-value higher than a
threshold of le-5 by the method which was in the denominator of the comparison (the method
which assigned the higher corrected p-value for the shown genes).
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Figure 20: Jovanovic et al. RNA-seq (case-control): ImpulseDE2 versus DEseq2: Examples
gene with lower p-value assigned by ImpulseDE2 than DESeq2. Title: Method[FDR-
corrected logl0 p-value]. DESeq2 is run with one batch factor per batch (standard setting).
Shown are read counts normalized by size factors and impulse model fits. The shown genes are

the genes with the lowest ratio (equivalent to the
false discovery rate-corrected p-values between the

highest difference) of Benjamini-Hochberg
two compared methods out of the genes

which were assigned a corrected p-value higher than a threshold of 1le-5 by the method which
was in the denominator of the comparison (the method which assigned the higher corrected

p-value for the shown genes).
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Figure 21: Jovanovic et al. RNA-seq (case-control): ImpulseDE2 versus DEseq2: Examples
gene with lower p-value assigned by DEseq2 than ImpulseDE2. Title: Method[FDR-
corrected logl0 p-value]. DESeq2 is run with one batch factor per batch (standard setting).

Shown are read counts normalized by size factors and
the genes with the lowest ratio (equivalent to the hi
false discovery rate-corrected p-values between the t

impulse model fits. The shown genes are
ghest difference) of Benjamini-Hochberg
wo compared methods out of the genes

which were assigned a corrected p-value higher than a threshold of 1le-5 by the method which
was in the denominator of the comparison (the method which assigned the higher corrected

p-value for the shown genes).
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Figure 22: Jovanovic et al. RN A-seq (case-control): ImpulseDE2 versus edge: Examples gene

with lower p-value assigned by ImpulseDE2 than edge. Title: Method[FDR-corrected
logl0 p-value]. Edge is run with one batch factor per batch (standard setting). Shown are
read counts normalized by size factors and impulse model fits. The shown genes are the genes
with the lowest ratio (equivalent to the highest difference) of Benjamini-Hochberg false discovery
rate-corrected p-values between the two compared methods out of the genes which were assigned
a corrected p-value higher than a threshold of 1e-5 by the method which was in the denominator
of the comparison (the method which assigned the higher corrected p-value for the shown genes).
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Figure 23: Jovanovic et al. RN A-seq (case-control): ImpulseDE2 versus edge: Examples gene

with lower p-value assigned by edge than ImpulseDE2. Title: Method[FDR-corrected
logl0 p-value]. Edge is run with one batch factor per batch (standard setting). Shown are
read counts normalized by size factors and impulse model fits. The shown genes are the genes
with the lowest ratio (equivalent to the highest difference) of Benjamini-Hochberg false discovery
rate-corrected p-values between the two compared methods out of the genes which were assigned
a corrected p-value higher than a threshold of 1e-5 by the method which was in the denominator
of the comparison (the method which assigned the higher corrected p-value for the shown genes).
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