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Figure 1: Coverage evaluation for CP models of 41 drugs from the GDSC1 database trained
using IC50 values and a two-class classification setting. This figure depicts histograms of the
coverage property across CP models for 41 drugs obtained from the GDSC1 database. The left plot in
each sub-figure depicts the total coverage, i.e. the fraction of cell lines from the test set of each drug,
for which the true response was part of the predicted set / interval. The middle and right plots show
the coverage for subsets of resistant and sensitive cell lines for each drug, respectively. The expected
coverage of 0.9 for the employed error rate of o = 0.1 is shown in red, the actual mean coverage over all
investigated drugs is shown in blue. Sub-Figures (a), (b) and (c) depict histograms for the classification
setting using the True-class (TC), Mondrian (Mon) and Summation (Sum) scoring functions, respectively.
Sub-Figure (d) shows histograms for the regressions setting, where CP was performed using the Quantile
(Qu) scoring function.
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Figure 2: Classification test set performance for 41 drugs from the GDSC1 database trained
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The middle row shows the

effects of CP on the performance in terms of true positive/negative predictions. In the lower row, the

CP efficiency is presented.



PCC per drug (decreasingly sorted)

1.04

.
® e
054 ___T_ '_:_._'_._‘_'_'_'_is_'_o_c_o_-_........' __________________

0.0{Mean PCC: 0.41

-0.54
-1.04
L T e L A T T o S T e e e S T I T B B T e S N I I B B R
XA N Qs Q- K- B B o~ E E V9.
S NN NS S ININREESSITE S ISR
N A N S B SO A S MM S S M I S S
SESE T 78 T8 L 16 SOKTFIF LSS SOSIS ILTSSLS§ 4\
N &béé%ée/%é’e/@% %7%@@«/&0@@\%4 OGS L LI EL S
FFSAESITS QF F Y & IPORPE S COIGS
S S gO0% § 3 ('L SE S
PsE &8 $ S R §
& X2
¥ 3 G £ o S st
Q
Rel. interval size MSE across all drugs
MSE MSE sensitive MSE resistant
1.00 1 g

0754 o2 10
0.50 4 é

4 3.1L9
0.251 ° =Ez' 5 = —_—

0.00- 0

Figure 3: Regression test set performance for 41 drugs from the GDSC1 database trained
using IC50 values and a two-class classification setting. The upper row of this figure depicts
the Pearson correlation coefficient between the actual continuous response values and the predicted
continuous response values for all drugs. The lower row shows the mean-squared error (MSE) and the
interval width of the CP Quantile regression score relative to the spanned training ranges of the drugs.
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Figure 4: Coverage evaluation for CP models of 41 drugs from the GDSC1 database trained
using CMax viability values and a two-class classification setting. This figure depicts histograms
of the coverage property across CP models for 41 drugs obtained from the GDSC1 database. The coverage
is computed as the fraction of cell lines from the test set of each drug, for which the true response was
part of the predicted set / interval. The expected coverage of 0.9 for the employed error rate of @ = 0.1 is
shown in red, the actual mean coverage over all investigated drugs is shown in blue. Sub-Figures (a), (b)
and (c) depict histograms for the classification setting using the True-class (TC), Mondrian (Mon) and
Summation (Sum) scoring functions, respectively. Sub-Figure (d) shows histograms for the regressions
setting, where CP was performed using the Quantile (Qu) scoring function.
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Coverage evaluation Average (< 25% sensitive), error rate = 0.10, classification (Sum)
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Figure 5: Coverage evaluation for CP models of 22 drugs from the GDSC1 database trained
using CMax viability values and a two-class classification setting with underrepresentation
of the sensitive class. This figure depicts histograms of the coverage property across CP models for
22 drugs obtained from the GDSC1 database, for which the number of sensitive cell lines was less than
25%. The left plot in each sub-figure depicts the total coverage, i.e. the fraction of cell lines from the test
set of each drug, for which the true response was part of the predicted set / interval. The middle and
right plots show the coverage for subsets of resistant and sensitive cell lines for each drug, respectively.
The expected coverage of 0.9 for the employed error rate of @ = 0.1 is shown in red, the actual mean
coverage over all investigated drugs is shown in blue. Sub-Figures (a), (b) and (c) depict histograms
for the classification setting using the True-class (TC), Mondrian (Mon) and Summation (Sum) scoring
functions, respectively. Sub-Figure (d) shows histograms for the regressions setting, where CP was
performed using the Quantile (Qu) scoring function.
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Figure 6: Coverage evaluation for CP models of 14 drugs from the GDSC1 database trained
using CMax viability values and a two-class classification setting with underrepresentation
of the resistant class. This figure depicts histograms of the coverage property across CP models for
14 drugs obtained from the GDSC1 database, for which the number of resistant cell lines was less than
25%. The left plot in each sub-figure depicts the total coverage, i.e. the fraction of cell lines from the test
set of each drug, for which the true response was part of the predicted set / interval. The middle and
right plots show the coverage for subsets of resistant and sensitive cell lines for each drug, respectively.
The expected coverage of 0.9 for the employed error rate of @ = 0.1 is shown in red, the actual mean
coverage over all investigated drugs is shown in blue. Sub-Figures (a), (b) and (c) depict histograms
for the classification setting using the True-class (TC), Mondrian (Mon) and Summation (Sum) scoring
functions, respectively. Sub-Figure (d) shows histograms for the regressions setting, where CP was
performed using the Quantile (Qu) scoring function.
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Figure 7: Classification test set performance for 41 drugs from the GDSC1 database trained
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the effects of CP on the performance in terms of true positive/negative predictions. In the lower row,

the CP efficiency is presented.
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Figure 8: Regression test set performance for 41 drugs from the GDSC1 database trained
using CMax viability values and a two-class classification setting. The upper row of this
figure depicts the Pearson correlation coefficient between the actual continuous response values and the
predicted continuous response values for all drugs. The lower row shows the mean-squared error (MSE)
and the interval width of the CP Quantile regression score relative to the spanned training ranges of the
drugs.
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Figure 9: Coverage evaluation for CP models of 37 drugs from the GDSC1 database trained
using CMax viability values and a three-class classification setting. This figure depicts his-
tograms of the coverage property across CP models for 37 drugs obtained from the GDSC1 database.
The coverage is computed as the fraction of cell lines from the test set of each drug, for which the true
response was part of the predicted set / interval. The expected coverage of 0.9 for the employed error
rate of @ = 0.1 is shown in red, the actual mean coverage over all investigated drugs is shown in blue.
Sub-Figures (a), (b) and (c) depict histograms for the classification setting using the True-class (TC),
Mondrian (Mon) and Summation (Sum) scoring functions, respectively. Sub-Figure (d) shows histograms
for the regressions setting, where CP was performed using the Quantile (Qu) scoring function.
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Figure 10: Classification test set performance for 37 drugs from the GDSC1 database trained

ification setting. The upper row of this

CMax viability values and a three-class class
figure depicts the classification performance of SAURON-RF across the different drugs from GDSCI.

The middle row shows the effects of CP on the performance.

presented.

using

In the lower row, the CP efficiency is
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Figure 11: Regression test set performance for 37 drugs from the GDSC1 database trained
using CMax viability values and a three-class classification setting. The upper row of this
figure depicts the Pearson correlation coefficient between the actual continuous response values and the
predicted continuous response values for all drugs. The lower row shows the mean-squared error (MSE)
and the interval width of the CP Quantile regression score relative to the spanned training ranges of the

drugs.
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Figure 12: Coverage evaluation for CP models of 25 drugs from the GDSC1 database trained
using CMax viability values and a two-class prioritization setting. This figure depicts his-
tograms of the coverage property across CP models for 25 drugs obtained from the GDSC1 database,
which were used to conduct the drug prioritization analyses in Section 2.4 of the main manuscript. The
coverage is computed as the fraction of cell lines from the test set of each drug, for which the true
response was part of the predicted set / interval. The expected coverage of 0.9 for the employed error
rate of @ = 0.1 is shown in red, the actual mean coverage over all investigated drugs is shown in blue.
Sub-Figures (a), (b) and (c) depict histograms for the classification setting using the True-class (TC),
Mondrian (Mon) and Summation (Sum) scoring functions, respectively. Sub-Figure (d) shows histograms
for the regressions setting, where CP was performed using the Quantile (Qu) scoring function.
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Figure 13: Coverage evaluation for CP models of twelve drugs from the GDSC1 database
trained using CMax viability values and a two-class prioritization setting with underrep-
resentation of the sensitive class. This figure depicts histograms of the coverage property across
CP models for twelve drugs obtained from the GDSC1 database, for which the number of sensitive cell
lines was less than 25%. These drugs were used to conduct the drug prioritization analyses in Section
2.4 of the main manuscript. The left plot in each sub-figure depicts the total coverage, i.e. the fraction
of cell lines from the test set of each drug, for which the true response was part of the predicted set /
interval. The middle and right plots show the coverage for subsets of resistant and sensitive cell lines
for each drug, respectively. The expected coverage of 0.9 for the employed error rate of a = 0.1 is
shown in red, the actual mean coverage over all investigated drugs is shown in blue. Sub-Figures (a), (b)
and (c) depict histograms for the classification setting using the True-class (TC), Mondrian (Mon) and
Summation (Sum) scoring functions, respectively. Sub-Figure (d) shows histograms for the regressions
setting, where CP was performed using the Quantile (Qu) scoring function.
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Figure 14: Coverage evaluation for CP models of eight drugs from the GDSC1 database
trained using CMax viability values and a two-class prioritization setting with underrep-
resentation of the resistant class. This figure depicts histograms of the coverage property across
CP models for eight drugs obtained from the GDSC1 database, for which the number of resistant cell
lines was less than 25%. These drugs were used to conduct the drug prioritization analyses in Section
2.4 of the main manuscript. The left plot in each sub-figure depicts the total coverage, i.e. the fraction
of cell lines from the test set of each drug, for which the true response was part of the predicted set /
interval. The middle and right plots show the coverage for subsets of resistant and sensitive cell lines
for each drug, respectively. The expected coverage of 0.9 for the employed error rate of a = 0.1 is
shown in red, the actual mean coverage over all investigated drugs is shown in blue. Sub-Figures (a), (b)
and (c) depict histograms for the classification setting using the True-class (TC), Mondrian (Mon) and
Summation (Sum) scoring functions, respectively. Sub-Figure (d) shows histograms for the regressions
setting, where CP was performed using the Quantile (Qu) scoring function.
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Figure 15: Classification test set performance for 25 drugs from the GDSC1 database trained
using CMax viability values and a two-class prioritization setting. The upper row of this figure
depicts the classification performance of SAURON-RF across for all GDSC1 drugs, which were used to
conduct the drug prioritization analyses in Section 2.4 of the main manuscript. The middle row shows
the effects of CP on the performance in terms of true positive/negative predictions. In the lower row,

the CP efficiency is presented.
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Figure 16: Regression test set performance for 25 drugs from the GDSC1 database trained
using CMax viability values and a two-class prioritization setting. The upper row of this
figure depicts the Pearson correlation coefficient between the actual continuous response values and
the predicted continuous response values for all GDSC1 drugs, which were used to conduct the drug
prioritization analyses in Section 2.4 of the main manuscript. The lower row shows the mean-squared
error (MSE) and the interval width of the CP Quantile regression score relative to the spanned training

ranges of the drugs.
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Figure 17: Prioritization results across all test cell lines of GDSC1. In A, we show the clas-
sification performance of SAURON-RF with and without our CP pipeline. B depicts the regression
performance in terms of MSE, PCC and SCC. Here, the MSE is given for the effective drugs, the ineffec-
tive drugs, and all drugs. We provide the SCC for the predicted values using SAURON-RF only (SCC)
and the upper limit of the CP interval (SCC upper lim.). In C, we plot various measures to evaluate our
prioritized drug lists. The upper row of C depicts the precision of SAURON-RF without (SAURON-RF
class + SAURON-RF continuous prediction) and with CP (TC 4+ upper limit, Mon + upper limit, Sum
+ upper limit). In the middle row, we show the percentage of cell lines for which the most efficient drug
was detected, the median rank of the first drug in our effective drug list and the percentage of cell lines
for which this prediction was a TP. The CMax viability difference between our first drug and the actual
first drug is depicted in the lower row.

25



SAURON-RF with CP

Actual class

Predicted class

CP score: TC

CP score: Mon

CP score: Sum

1.00

PCC (actual,
(actu
0.75 4
0.50
0.25 4
0.00 4
N B e e e e s e e B s e e L R B Sy
IS
S SIS ISP IFIFT SIS Fgess
¥ ¥ ¢ §& & § §F g ¥ 5 s ¥ g o ¢ FY L9 ¢SS S
Yy F S § 8 8 Y &F Y S s LYy e Y &9 &8
§F & & & & 9 & £ S & FS 5 S & NI
/S F S EEEL ST TS SIS SEFTSS ¢ F4
STy &£ 8 K X I ® Q! W T N SR o/ X &
[ & & 03 $ < s ¢ & X N < &
F &S % g 7 < S L g d
5 & > & © & &
@) o e} 9

SCC (actual, score): 0.41 SCC (actual, scort

Figure 18: Prioritization example GDSC1.This figure exemplifies the performance of our prioriti-
zation pipeline (cf. Figure 2 in main manuscript) when applied to one particular cell line (COSMIC ID
753532) from the test set of the GDSC1 data set. The upper plot visualizes the classification performance
with and without CP for all analyzed drugs. The middle plot depicts the regression result for all drugs,
including the 90% CP interval, and the lower plot shows the resulting prioritized drug lists with the

drugs ascendingly sorted by their upper CP limit prediction.
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Figure 19: Prioritization example GDSC1.This figure exemplifies the performance of our prioriti-
zation pipeline (cf. Figure 2 in main manuscript) when applied to one particular cell line (COSMIC ID
905941) from the test set of the GDSC1 data set. The upper plot visualizes the classification performance
with and without CP for all analyzed drugs. The middle plot depicts the regression result for all drugs,
including the 90% CP interval, and the lower plot shows the resulting prioritized drug lists with the

drugs ascendingly sorted by their upper CP limit prediction.
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Figure 20: Prioritization example GDSC1.This figure exemplifies the performance of our prioriti-
zation pipeline (cf. Figure 2 in main manuscript) when applied to one particular cell line (COSMIC ID
905942) from the test set of the GDSC1 data set. The upper plot visualizes the classification performance
with and without CP for all analyzed drugs. The middle plot depicts the regression result for all drugs,
including the 90% CP interval, and the lower plot shows the resulting prioritized drug lists with the

drugs ascendingly sorted by their upper CP limit prediction.
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Figure 21: Prioritization example GDSC1.This figure exemplifies the performance of our prioriti-
zation pipeline (cf. Figure 2 in main manuscript) when applied to one particular cell line (COSMIC ID
906875) from the test set of the GDSC1 data set. The upper plot visualizes the classification performance
with and without CP for all analyzed drugs. The middle plot depicts the regression result for all drugs,
including the 90% CP interval, and the lower plot shows the resulting prioritized drug lists with the
drugs ascendingly sorted by their upper CP limit prediction.
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Figure 22: Prioritization example GDSC1.This figure exemplifies the performance of our prioriti-
zation pipeline (cf. Figure 2 in main manuscript) when applied to one particular cell line (COSMIC ID
917486) from the test set of the GDSC1 data set. The upper plot visualizes the classification performance
with and without CP for all analyzed drugs. The middle plot depicts the regression result for all drugs,
including the 90% CP interval, and the lower plot shows the resulting prioritized drug lists with the

drugs ascendingly sorted by their upper CP limit prediction.
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