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Table S1. Pool of molecular and physicochemical descriptors evaluated for building

SVM models.

# variable description ref
1 nF number of fluorine atoms 1
2 sbonds number of single bonds 1
3 dbonds number of double bond 1
4 tbonds number of triple bond 1
5 abonds number of aromatic bond 1
6 GetMolWt molecular weight 1
7 NumAtoms number of atoms 1
8 NumHvyAtoms number of heavy atoms 1
9 AP aromatic portion 2
10 NumAcceptor number of H-bond acceptors 1
1 NumDonor number of H-bond donors 1
12 NumCarbon number of carbon atoms 1
13 NumHetero number of heteroatoms 1
14 NumAromatic number of aromatic atoms 1
15 NumRotors number of rotatable bonds 1
16 NumRing number of rings 1
17 TPSA topological surface area 3
18 MR molecular refractivity 1
19 MlogpCX weighted sum for carbon and halogen atoms 4
20 MlogpNO total number of nitrogen and oxygen atoms 4
21 MlogpUB number of unsaturated bonds 4
22 MlogpRNG presence of ring structures 4
23 MlogpNO2 number of nitro groups 4
24 MlogpNCS presence of thiocyanate or isothiocynanate 4
25 MlogpQN prensence of quaternary nitrogen or N-oxide 4
26 MlogpALK presence of alkane, alkene cyclocalkane or cycloalkene 4
27 MlogpHB presence of intramolecular H-bond 4
28 MlogpPOL number of aromatic substituents 4
29 MlogpBLM presence of beta-lactam 4
30 MlogpAMP presence of amphoteric property 4
31 MlogpPRX proximitry effect of nitrogen and oxygen atoms 4
32 mlogp MLOGP 4
33 mhlogp NC+NHET log P 5
34 alogp WLOGP 6
35 logP OpenBabel log P 1
36 NumSpiro number of spiro groups 7
37 NumBridge number of ringbridging atoms 7
38 NumStereo number of stereocenters 7
39 NumMacrocycle number of macrocycles 7
40 sizePenalty size penalty 7
41 macrocyclePenalty macrocycle penalty 7
42 stereoComplexity stereo complexity 7
43 ringComplixity ring complexity 7
44 complexityPenalty complexity penalty 7
45 ilogp ILOGP 8
46 xlogp3 XLOGP3 9
47 silicos_logP Filter-IT log P a
48 logSwWE ESOL log S 2
49 logSwA Alilog S 10
50 silicos logS Filter-IT log S a

a
FILTER-IT (version 1.0.2) 2013, http://silicos-it.be.s3-website-eu-west-1.amazonaws.com/software/filter-it/1.0.2/filter-it.html



Table S2. Selection and spread of the 16 molecular and physicochemical descriptors
for Pgp-subtrate SVM model

descriptorsa minimum value in TRb maximum value in TR®
dbonds (3) 0 19
NumAtoms (7) 9 279
NumDonor (11) 0 21
NumRotors (15) 0 69
NumRing (16) 0 13
MiogpNO (20) 0 37
MlogpUB (21) 0 36
MIogpRNG (22) 0 1
mhlogp (33) -0.41 8.39
logP (35) -4.56 18.48
NumStereo (38) 0 25
ilogp (45) -8.9 12.57
xlogp3(46) -5.82 19.06
silicos_logP(47) -15.61 19.51
logSwE(48) -15.57 2.1
silicos_log$S(50) -23.02 5.97

a
name of variable and number in brackets, refer to Supplementary Table S1. Descriptors were selected for significance (F-
score), broadness (number of non-zero values and coefficient of variation) and orthogonality (correlation coefficient)

miniumum values for each descriptors among the 1033 molecules of the training set (TR)

c
maximum values for each descriptors among the 1033 molecules of the training set (TR)

Table S3. Selection and spread of the 20 molecular and physicochemical descriptors
for CYP1A2 inhibitor SVM model

descriptorsa minimum value in TRb maximum value in TR®
sbond (2) 4 184
dbonds (3) 0 19
abonds (5) 0 48
NumHvyAtoms (8) 2 114
AP (9) 0 1
NumAcceptor (10) 0 26
NumDonor (11) 0 19
NumRotors (15) 0 37
NumRing (16) 0 13
MiogpNO (20) 0 37
MlogpRNG (22) 0 1
MiogpPOL (28) 0 14
MlogpPRX (31) 0 31
mlogp (32) -8.83 10.17
alogp (34) -11.55 20.75
stereoComplexity (42) 0 1.45
ilogp (45) -15.05 8.83
xlogp3(46) -8.89 25.90
silicos_logP (47) -8.90 21.57
silicos_log$S (50) -25.81 6.01

a
name of variable and number in brackets, refer to Supplementary Table S1. Descriptors were selected for significance (F-
score), broadness (number of non-zero values and coefficient of variation) and orthogonality (correlation coefficient)

miniumum values for each descriptors among the 9145 molecules of the training set (TR)

c
maximum values for each descriptors among the 9145 molecules of the training set (TR)



Table S4. Selection and spread of the 21 molecular and physicochemical descriptors
for CYP2C19 inhibitor SVM model

descriptorsa minimum value in TRb maximum value in TR®
dbonds (3) 0 17
GetMolWt (6) 33.03 1550.18
AP (9) 0 1
NumAcceptor (10) 0 26
NumDonor (11) 0 19
NumAromatic (14) 0 56
NumRotors (15) 0 37
NumRing (16) 0 15
TPSA (17) 0 551.01
MlogpNO (20) 0 33
MlogpPOL (28) 0 14
MiogpPRX (31) 0 31
mlogp (32) -7.44 10.17
mhlogp (33) 0.47 10.26
logP (35) -5.67 20.75
stereoComplexity (42) 0 1.45
complexityPenalty (44) 0.04 7.39
ilogp (45) -15.71 8.83
xlogp3(46) -8.89 25.90
silicos_logP (47) -8.90 21.57
silicos_log$S (50) -25.81 6.01

a
name of variable and number in brackets, refer to Supplementary Table S1. Descriptors were selected for significance (F-

score), broadness (number of non-zero values and coefficient of variation) and orthogonality (correlation coefficient)

b

miniumum values for each descriptors among the 9272 molecules of the training set (TR)

c
maximum values for each descriptors among the 9272 molecules of the training set (TR)

Table S5. Selection and spread of the 23 molecular and physicochemical descriptors
for CYP2C9 inhibitor SVM model

descriptorsa minimum value in TRb maximum value in TR®
dbonds (3) 0 17
GetMolWt (6) 33.03 1449.25
AP (9) 0 1
NumAcceptor (10) 0 26
NumDonor (11) 0 19
NumCarbon (12) 0 88
NumRotors (15) 0 37
NumRing (16) 0 10
TPSA (17) 0 556.17
MlogpUB (21) 0 40
MlogpRNG (22) 0 1
MlogpNO (23) 0 2
MlogpPRX (31) 0 31
mlogp (32) -7.44 10.17
mhlogp (33) 0.47 10.26
logP (35) -5.67 20.75
NumSpiro (36) 0 3
sizePenalty (40) 0.04 5.63
stereoComplexity (42) 0 1.32
ilogp (45) -15.06 8.83
silicos_logP (47) -7.04 21.57
logSwA (49) -29.83 5.18
silicos_logS (50) -25.81 4.67

a
name of variable and number in brackets, refer to Supplementary Table S1. Descriptors were selected for significance (F-

score), broadness (number of non-zero values and coefficient of variation) and orthogonality (correlation coefficient)

b

miniumum values for each descriptors among the 5940 molecules of the training set (TR)

c
maximum values for each descriptors among the 5940 molecules of the training set (TR)



Table S6. Selection and spread of the 17 molecular and physicochemical descriptors
for CYP2D6 inhibitor SVM model

descriptorsa minimum value in TRb maximum value in TR®
sbond (2) 3 154
dbonds (3) 0 17

AP (9) 0 1
NumbDonor (11) 0 15
NumHetero (13) 0 35
NumAromatic (14) 0 56
NumRotors (15) 0 37
NumRing (16) 0 15
TPSA (17) 0 551.01
MlogpCX (19) 0 62
MlogpPRX (31) 0 31
mlogp (32) -7.44 8.53
logP (35) -4.29 13.34
ilogp (45) -15.71 8.17
xlogp3(46) -8.53 13.24
silicos_logP (47) -6.46 15.22
silicos_log$ (50) -23.68 3.43

a
name of variable and number in brackets, refer to Supplementary Table S1. Descriptors were selected for significance (F-

score), spread (number of non-zero values and coefficient of variation) and orthogonality (correlation coefficient)

b

miniumum values for each descriptors among the 3664 molecules of the training set (TR)

c
maximum values for each descriptors among the 3664 molecules of the training set (TR)

Table S7. Selection and spread of the 21 molecular and physicochemical descriptors
for CYP3A4 inhibitor SVM model

descriptorsa minimum value in TRb maximum value in TR®
sbond (2) 3 184
dbonds (3) 0 19
abonds (5) 0 60
AP (9) 0 1
NumAcceptor (10) 0 38
NumbDonor (11) 0 21
NumHetero (13) 0 42
NumRotors (15) 0 35
NumRing (16) 0 15
MlogpCX (19) 0 72
MlogpRNG (22) 0 1
MiogpPOL (28) 0 14
MlogpPRX (31) 0 31
mlogp (32) -13.72 9.87
logP (35) -14.02 13.34
NumStereo (38) 0 38
stereoComplexity (42) 0 1.59
ilogp (45) -16.31 7.93
silicos_logP (47) -13.31 13.64
logSwWE(48) -13.93 3.82
silicos_logS (50) -23.68 11.15

a
name of variable and number in brackets, refer to Supplementary Table S1. Descriptors were selected for significance (F-
score), broadness (number of non-zero values and coefficient of variation) and orthogonality (correlation coefficient)

miniumum values for each descriptors among the 7518 molecules of the training set (TR)

c
maximum values for each descriptors among the 7518 molecules of the training set (TR)



Table S8. Predictive capability of SVM models on external test sets

model TS+ TS’ ACC® TPR? spPc® auc’
P-gp substrate 215 200 0.89 0.89 0.89 0.94
CYP1A2 inhibitor 1412 1588 0.84 0.84 0.84 0.91
CYP2C19 inhibitor 1386 1614 0.80 0.80 0.80 0.87
CYP2C9 inhibitor 1020 1055 0.71 0.73 0.70 0.81
CYP2D6 inhibitor 528 540 0.81 0.80 0.81 0.87
CYP3A4 inhibitor 1289 1290 0.78 0.79 0.77 0.86

a
number of positive molecules in the test set (TS)

number of negative molecules in the test set (TS)

c

accuracy

d

sensitivity

e
specificity

farea under ROC curve
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