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Table S1. Combinations of Hyperparameters Explored by Grid Search.

Technique Parameters

Explored values

RandomForestClassifier n_estimators

min_samples_split

min_samples_leaf
max_features

class_weight

500
0,1,2,4,8, 16, 32, 64, 128, 256, 512
0,1,2,4,8, 16, 32, 64, 128, 256, 512
log2, sqrt, 0.1, 0.2, 0.3, 0.4, 0.5
Balanced / None

SVvC Min-Max-Scaler
C
gamma

class_weight

Yes / No
102,10, 10°, 10", 102, 103, 10%, 10°
10°, 10, 107, 10°, 10°, 10*, 103, 102, 10
1

Balanced / None

Table S2. Optimal Parameters for Each Random Forest Model.

Features Gap min_samples min_samples max_features class_we
penalization _split _leaf ight
no 16 1 0.3 balanced
PC
yes 128 16 0.1 balanced
no 2 2 log2 balanced
FP
yes 256 16 log2 balanced
no 64 2 log2 balanced
PC + FP
yes 256 32 0.1 balanced
Table S3. Optimal Parameters for Each Support Vector Machine.
Features Gap MinMaxScaler C gamma class_weight
penalization
no no 1000 10 balanced
PC
yes no 100 10° balanced
no no 10000 10° balanced
FP
yes no 1 103 balanced
no no 1000 10° balanced
PC + FP
yes no 100 10° balanced




Table S4. Important Features in the Random Forest Model Trained on Physicochemical and
Fingerprint Features, and Optimized with Gap Penalization.

Rank Feature Importance Rank Feature Importance
(@)
1 esol 0.162183 43 0.001799
C
2 refractivity 0.121561 44 \§<\>S\ 0.001656
3 logp 0.118305 45 YT 0.001443
HO. 0
X
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(0]} / o
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HO. O
Be
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HN. O
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W
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O C
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" Most frequent pattern illustrated in an example molecule and highlighted in red.
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Figure S1. Mass-spec data.
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Figure S2. Cell toxicity of novel compounds. HepG2 or HP cells were treated with increasing
concentrations (1-50 uM) of the indicated compounds for 24 h. Viability was determined based
on ATP content and compared to the ATP content of cells treated with vehicle DMSO only
(0.1% in case of compounds 25 and 42, 0.17% for compound 53), which was set as 100%,
respectively. Means + S.D. (n = 3) are shown.
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Figure S3. Selectivity of novel compounds within the NR1I group of nuclear receptors. HepG2
cells were transfected with expression plasmids encoding the indicated human nuclear
receptors and treated for 24 h with 0.1 yM 1a,25-dihydroxyvitamin D3 (Vit.D), 1 uM CINPA1, 10
MM CITCO and/or 10 uM of the indicated compounds. In case of CAR3, RXRa expression
plasmid was transfected additionally. Data are shown as means + S.D. of normalized firefly
luciferase activity of co—transfected reporter gene plasmids (DR3)s-Tk (VDR) or CYP2B6
enhancer/promoter (CAR1, CAR3), relative to the activity of respectively transfected cells
treated with 0.2% DMSO only, which was set as 1 (red dotted lines). The results of independent
experiments (n = 3) are illustrated as dots. Differences to respective treatments with DMSO only
(daggers, exclusively for single compound treatments) were analyzed by one sample t-test.
Differences to treatment with respective prototypical agonists (Vit.D — VDR; CITCO — CAR3) or
inverse agonist (CINPA1 — CAR1) (asterisks, exclusively for co-treatments) were analyzed by
repeated measures one-way ANOVA with Dunnett’'s multiple comparisons test. In the case of
comparisons with co-treatments involving compound 42, paired t-test was applied instead. *, t

p<0.05; t1 p<0.01; 111 p<0.001.
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