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Supplementary Fig. S1. Deviance and number of genes
selected for different values of a for BRCA.

We computed the deviance by K-fold cross validation (K=5)

for each value of a.
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Supplementary Fig. S2. Boxplot of the C-indices computed by
10 repetitions of a K-fold cross validation (K=5) for all the 26
cancers.

We retained 16 cancers (red) that have a median C-index
significantly above 0.6 according to a one-sided Wilcoxon test
at level 0.01. We corrected the p-values with the Benjamini-
Hochberg method (stars above the graphics).

Red dotted horizontal line : C-index of 0.6.

***:p<0.001, **: p<0.01, *: p<0.05,+:p<0.1,ns.: p>0.1
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Supplementary Fig. S3. Median C-index (as indicated Table
1) as a function of the number of events per cancer
subtype.

The codes for cancer subtypes are provided in
Supplementary Tab. S1.
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Supplementary Fig. S4. C-indices (A) and IBS (B) obtained with clinical data
alone (red), mRNA-seq data alone (blue), and clinical and mRNA-seq data
together (purple) for the 16 cancers studied in terms of pre-screening.

Procedure detailed in Figure 1. We computed the C-indices by 10 repetitions
of a K-fold cross-validation (K=5). To evaluate whether the added value of
mMRNA-seq data for prediction is significant over clinical data alone, we
computed the p-values of a one-sided Wilcoxon signed-rank test between
clinical and both clinical+mRNA-seq (red versus pink boxplots, pink stars at
the top of each graphic, Benjamini-Hochberg correction for the 26 p-values).

Red letters at the bottom of each graphics indicate the clinical data available
(G: grade; T: tumor; N: node; M: metastasis). Age is available for all cancers,
and gender only for non-unisexual cancers (CESC, PRAD, TGCT are sex-
specific).

***:p<0.001, **:p<0.01, *: p<0.05 +:p<0.1,ns.: p>0.1
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Supplementary Fig. S5. C-indices (A) and IBS (B) obtained with clinical data
alone (red), mRNA-seq data alone (blue), and clinical and mRNA-seq data
together (purple) for the 10 cancers not studied in terms of pre-screening.

Procedure detailed in Figure 1. We computed the metrics by 10 repetitions of
a K-fold cross-validation (K=5). To evaluate whether the added value of
MRNA-seq data for prediction is significant over clinical data alone, we
computed the p-values of a one-sided Wilcoxon signed-rank test between
clinical and both clinical+mRNA-seq (red versus pink boxplots, pink stars at
the top of each graphic, Benjamini-Hochberg correction for the 26 p-values).

Red letters at the bottom of each graphics indicate the clinical data available
(G: grade; T: tumor; N: node; M: metastasis). Age is available for all cancers,
and gender only for non-unisexual cancers (CESC, PRAD, TGCT are sex-
specific).

*k*.p<0.001, **:p<0.01, *: p<0.05,+:p<0.1,ns.: p>0.1
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Supplementary Fig. S6. Median-IQR trend of gene expression
for raw count data (A), CPM data (B), log2-CPM data (C), and

VST data (D) for BRCA.

The blue curve is the loess estimate on each point (gene).
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Supplementary Fig. S7. Kaplan-Meier curves of three simulations (A-C) with
varying o compared with the real TCGA dataset KIRC (D).

Simulated (A-C) or real (D) datasets are separated in 4 equal groups
depending on prognostic indices (Pl). o corresponds to the standard used to
simulate the 3 values in a centered normal law.



ACC
1.0 n.s. n.s. n.s. n.s.
» 0.81 [:ﬁ::1lﬁll E-%-illkl
[
°
£ .
] ] *
© 0.6
17215 3896 1901 46
17215/172153896 /17214 17218 /1901 982 /416
0.4
ridge lasso EN AEN
Penalization method
BRCA
1.0
wx 0.8
QQ
°
£
1
4376 679 692 4360
17382 /4376 1772/4453 195074504 17382/ 14360
0.4
ridge lasso EN AEN
Penalization method
HNSC
1.0 n.s. ns. ns.
» 08'
0 .
©
k=
3 | B %* # #ﬁ-
1948 346 788 825
17347 11948 7245/819 2484 /4896 6934 /1932
0.44
ridge lasso EN AEN
Penalization method
KIRP
1.0 n.s. n.s. * n.s.
q: .
o
k= ! . .
© 061 :
125 4312 1459 4364
10489 /204 4312717452 1459/ 17442 4364 / 17453
0.4

lasso EN AEN

Penalization method

rmbe

C-index

C-index

C-index

C-index

BLCA

1.01 n.s.
0.8
| == #* %* $+
7122 5264 1830 5774
7122 /17734 17739/ 5264 2142/ 14680 6978 / 14700
0.41
ridge lasso EN AEN
Penalization method
CESC
1.0 n.s. * + n.s.
0.61 * .
792 +784 915 17718
792 /17720 784 /17720 915/17724 17718117718
0.4
ridge lasso EN AEN
Penalization method
KIRC
1.0 n.s. ** H +
0.8 :
0.61 . .
936 196 131 275
17246 /936 9210/347 5646/360 13516/ 342
0.4
ridge lasso EN AEN
Penalization method
LAML
1.0 n.s.
0.8
1247 550 228 542,
1247 /16988 16984 /550 4724 /547 16 90!542
0.4

Iasso
Penalization method

ﬁdge

Supplementary Fig. S8. C-indices without pre-screening (gray boxplots) and
with pre-screening in the optimal threshold (blue boxplots) for various Cox
model penalizations applied to 8 cancers. Equivalent of Figure 2C.

Procedure detailed in Figure 1. Blue numbers are the number of genes
retained after both thresholds of the prescreening step; black and red
numbers are respectively the number of genes and the optimal thresholds
retained by supervised (left) and unsupervised (right) pre-screening.

*E*:p<0.001, **: p<0.01, *:p<0.05,+:p<0.1, ns.:

p>0.1
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Supplementary Fig. S9. C-indices without pre-screening (gray boxplots) and
with pre-screening in the optimal threshold (blue boxplots) for various Cox
model penalizations applied to 8 other cancers. Equivalent of Figure 2C.
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Procedure detailed in Figure 1. Blue numbers are the number of genes
retained after both thresholds of the prescreening step; black and red

numbers are respectively the number of genes and the optimal thresholds

retained by supervised (left) and unsupervised (right) pre-screening.
***p<0.001, **:p<0.01, *: p<£0.05,+:p<0.1,ns.:p>0.1
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Supplementary Fig. S10. IBS without pre-screening (gray boxplots) and with
pre-screening in the optimal threshold (blue boxplots) for various Cox
model penalizations applied to 8 cancers. Equivalent of Figure 2C.

Procedure detailed in Figure 1. Blue numbers are the number of genes
retained after both thresholds of the prescreening step; black and red
numbers are respectively the number of genes and the optimal thresholds
retained by supervised (left) and unsupervised (right) pre-screening.

***p<0.001, **:p<0.01, *: p<£0.05,+:p<0.1,ns.:p>0.1
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pre-screening in the optimal threshold (blue boxplots) for various Cox

model penalizations applied to 8 other cancers. Equivalent of Figure 2C.

Procedure detailed in Figure 1. Blue numbers are the number of genes
retained after both thresholds of the prescreening step; black and red

numbers are respectively the number of genes and the optimal thresholds

retained by supervised (left) and unsupervised (right) pre-screening.
***p<0.001, **:p<0.01, *: p<£0.05,+:p<0.1,ns.:p>0.1
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Supplementary Fig. S12. P-values of univariate Cox models
corrected with the Benjamini-Hochberg procedure (A) and IQR of
the VST data (B) of the genes selected by elastic net for BRCA
(without pre-screening).

The red dashed vertical lines are the optimal thresholds for each
case.
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Supplementary Fig. S13. IBS obtained after pre-screening
for the 16 cancers and the penalization methods studied
(i.e. ridge, lasso, elastic net, adaptive elastic net).

Procedure detailed in Figure 1, that is in each case, we
computed the IBS by 10 repetitions of a nested 5-fold cross
validation.
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Supplementary Fig. S14. C-index obtained after pre-
screening for the 16 cancers and the penalization methods
studied (i.e. ridge, lasso, elastic net, adaptive elastic net)
together with SCAD and MCP.

Procedure detailed in Figure 1, that is in each case, we
computed the C-index by 10 repetitions of a nested 5-fold
cross validation.
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Supplementary Fig. S15. IBS obtained after pre-screening
for the 16 cancers and the penalization methods studied
(i.e. ridge, lasso, elastic net, adaptive elastic net) together
with SCAD and MCP.

Procedure detailed in Figure 1, that is in each case, we
computed the IBS by 10 repetitions of a nested 5-fold cross
validation.
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Supplementary Fig. S16. C-indices without pre-screening
(gray boxplots) and with pre-screening in the optimal
threshold (blue boxplots) for 3 simulated datasets.
Equivalent of Figure 2C.
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Supplementary Fig. S17. IBS without pre-screening (gray
boxplots) and with pre-screening in the optimal threshold
(blue boxplots) for 3 simulated datasets.
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In graphics B, each dot represent a gene, and the red curve is
loess regression over all points.
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Supplementary Fig. S19. IBS obtained with the lasso without pre-
screening (gray), with the lasso after the bi-dimensional pre-
screening (blue), and with Independent Sure Independent
Screening (ISIS, red).

Procedure detailed in Figure 1, that is we computed the IBS by 10
repetitions of a K-fold cross-validation (K=5). To test whether the
median IBS obtained with ISIS and the bi-dimensional pre-
screening are different, we computed p-values of a Wilcoxon test
between screen and ISIS conditions (blue versus red boxplots, stars
above the graphics). The 16 p-values are corrected with Benjamini-
Hochberg method.

Red star: the median IBS is lower for ISIS.
Blue star: the median IBS is lower for the bi-dimensional pre-

screening.

Blue numbers: number of genes selected by the lasso.
Red numbers: number of genes retained by ISIS.

¥ p<0.001, **:p<0.01, *: p<0.05,+:p<0.1,ns.: p>0.1
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Supplementary Fig. S20. C-indices as a function of the number of genes
with lowest univariate Cox model p-value used in the elastic net model.

Procedure detailed in Figure 1. Bilateral test. Blue (resp. red) indications
correspond to improved (degraded) median performance.

*E*:p<0.001, **: p<0.01, *:p<0.05,+:p<0.1, ns.:

p>0.1
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Supplementary Fig. S21. C-indices as a function of the number of genes
with lowest univariate Cox model p-value used in the elastic net model.

Procedure detailed in Figure 1. Bilateral test. Blue (resp. red) indications
correspond to improved (degraded) median performance.

***p<0.001, **:p<0.01, *: p<£0.05,+:p<0.1,ns.:p>0.1
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Supplementary Fig. S22. IBS as a function of the number of genes with
lowest univariate Cox model p-value used in the elastic net model.

Procedure detailed in Figure 1. Bilateral test. Blue (resp. red) indications
correspond to improved (degraded) median performance.

p>0.1

*E*:p<0.001, **: p<0.01, *:p<0.05,+:p<0.1, ns.:
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Supplementary Fig. $23. IBS as a function of the number of genes with
lowest univariate Cox model p-value used in the elastic net model.

Procedure detailed in Figure 1. Bilateral test. Blue (resp. red) indications
correspond to improved (degraded) median performance.

p>0.1

*E*:p<0.001, **: p<0.01, *:p<0.05,+:p<0.1, ns.:



