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Figure S1 Categorized histogram, box plot and desirability function of TPSA

Histogram of TPSA; categorized by class
ChEMBL actives (2500) vs. Mcule random compounds (2500)
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Figure S2 Categorized histogram, box plot and desirability function of the rotatable bond count

A

Histogram of Rotatable bond count; categorized by class
ChEMBL actives (2500) vs. Mcule random compounds (2500)
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Figure S3 Categorized histogram, box plot and desirability function of the aromatic ring count

Histogram of Aromatic ring count; categorized by class
ChEMBL actives (2500) vs. Mcule random compounds (2500)
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Figure S4 Categorized histogram, box plot and desirability function of the number of nitrogens

Histogram of Ny; categorized by class
ChEMBL actives (2500) vs. Mcule random compounds (2500)
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Figure S5 Categorized histogram, box plot and desirability function of the number of oxygens

Histogram of N; categorized by class
ChEMBL actives (2500) vs. Mcule random compounds (2500)
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Figure S6 Categorized histogram, box plot and desirability function of the number of hydrogen
bond donors

Histogram of HBD; categorized by class
ChEMBL actives (2500) vs. Mcule random compounds (2500)
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Figure S7 Categorized histogram of the KiDS distribution of the Training set
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Figure S8 Categorized histogram of the KiDS distribution of Test set 1
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Figure S9 Categorized histogram of the KiDS distribution of Test set 2
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Table S1 Definitions of the desirability functions

Definitions are given in pairs of columns, where the first column (TPSA, rotB, etc.) contains the
possible values of the descriptors, while the second column (d(TPSA), d(rotB), etc.) contains the
score values that are assigned to the given property value. A score of 0 is assigned to any

property value that is not present in the table. The overall desirability score (KiDS) is the sum of
d(TPSA), d(rotB) ... d(Arom).

TPSA d(TPSA) rotB | d(rotB) | Ny | d(Ny) | No | d(No) | HBD | d(HBD) | Arom | d(Arom)
64.63-| TPSA-64.63 ol 02 lo| o ol o02] o 0 0 0
75.85 11.23 ' :
75.86-

1 11 02 1] o 1] 1 1 05 1 0
92.40

9241-| - (TPSA-1388) |, 1 2] o |2]o0o5] 2 1 2 0.5
138.3 45.89 ' ’
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Table S2 Performance evaluation of the Kinase Desirability Score: conventional enrichment

factors (see definition in the Methods/Evaluation section)

Dataset . EFo.5% . EF1y% . EF2 _ EFsy
KiDS KLS* | KiDS KLS KiDS | KLS | KiDS | KLS
N 8.58 1.86 | 7.30 1.69 720 | 165 | 522 | 1.40
Training | 5 1E3) | (3.96-3) | (2.263) | (2.86-3) | (L5E-3) | (2.06-3) | (L1E-3) | (1.1E-3)
8.42 1.79 | 754 131 704 | 141 | 519 | 1.32
Testl 1 32E3) | (5.36-3) | (2.86-3) | (3.36-3) | (2.1E-3) | (2.4E-3) | (L5E-3) | (1.4E-3)
res | 749 250 | 6.80 2.64 693 | 236 | 476 | 166
(9.4E-3) | (1.6€-2) | (8.36-3) | (1.1E-2) | (4.9€-3) | (7.4E-3) | (4.1E-3) | (4.2E-3)

9 Performance parameters obtained for the same datasets with the KLS score of Singh et al. are
provided as a reference.!

b'1.960 values (corresponding to 95% confidence intervals) are given in parentheses.?

Table S3 External validation of KiDS with random molecules from ZINC: AUC values and early

enrichment factors

EFo 5o EFo EF,q EFso, AUC
Dataset
KiDS KLS? KiDS KLS KiDS KLS KiDS KLS KiDS KLS

Training 15.8 2.80 14.3 2.32 8.68 2.02 5.48 1.88 0.786 0.627
Z (1.7E-2)? | (6.8E-3) | (1.1E-2) | (4.3E-3) | (5.5E-3) | (2.8E-3) | (2.5E-3) | (1.6E-3) | (9.1E-3) (0.011)
15.0 2.39 14.0 1.87 8.58 1.87 5.34 1.82 0.778 0.624

Test 1Z
(1.9e-2) | (7.0E-3) | (1.2E-2) | (4.3E-3) | (6.2E-3) | (3.0E-3) | (2.8E-3) | (1.8E-3) (0.011) (0.013)
18.4 493 14.8 4.25 8.22 3.01 4.85 2.25 0.759 0.616

Test 27
(3.1E-2) | (1.6E-2) | (1.9E-2) | (1.1E-2) | (9.7E-3) | (6.2E-3) | (4.4E-3) | (3.3E-3) (0.017) (0.020)

a Performance parameters obtained for the same datasets with the KLS score of Singh et al. are provided

as a reference.?’

b'1.960 values (corresponding to 95% confidence intervals) are given in parentheses.33
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Table S4 External validation of KiDS with random molecules from ZINC: conventional

enrichment factors (see definition in the Methods/Evaluation section)

Dataset EFo.5% EF1y% EF2y EFsy
KiDS KLS? KiDS KLS KiDS KLS KiDS KLS
Training | 7.24 2.49 6.05 2.16 5.77 1.92 4.64 1.68
Z (2.7E-3)? | (4.7E-3) | (2.5E-3) | (3.1E-3) | (1.8E-3) | (2.1E-3) | (1.2E-3) | (1.3E-3)
rest 17 9.17 2.11 6.88 1.78 6.85 1.84 5.20 1.71
(3.2E-3) | (5.4E-3) | (3.6E-3) | (3.5E-3) | (2.3E-3) | (2.5E-3) | (1.5E-3) | (1.5E-3)
rect 27 13.6 4.44 10.5 3.86 7.52 3.04 4.74 2.18
(1.5E-2) | (1.3E-2) | (1.0E-2) | (8.7E-3) | (6.9E-3) | (5.5E-3) | (3.7E-3) | (3.0E-3)

9 Performance parameters obtained for the same datasets with the KLS score of Singh et al. are
provided as a reference.!

b'1.960 values (corresponding to 95% confidence intervals) are given in parentheses.?
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