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Combination of predictions from all models (weighted average)
- Overall call: active/inactive
dence in _ [ Z Confidence;x BA eani
/ i=1

n

Model 1 (Training = Model'2 (Training § Model 3 (Training Confidence = "
set 1) (adjusted set 2) (adjusted set 3) (adjusted 2 BA neani
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3.
5 4 Random Forest
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® WhichCyp
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) KNIME  WhichCYP Rostkowski
Kalgutkar et al. CYP
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Stepan et al. 59 4
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structural features)
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reactive metabolites
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WhichCYP

1
CYP yes/no)
CYP
ID
D. Derek Nexus
MIP-DILI
MIE/KE
in vitro 1
MIP-DILI
in vitro

Breiman, L. Random Forests. Machine
Learning, 2001, 45, 5-32. doi:
10.1023/A:1010933404324

Gijbels E, and Vinken M. An Update on
adverse outcome pathways leading
to liver injury. Applied In Vitro
Toxicology, 2017, 3, 283-285. doi:
10.1089/aivt.2017.0027.

Kalgutkar AS, Didiuk MT. Structural
alerts, reactive metabolites, and
protein covalent binding: how
reliable are these attributes as
predictors of drug toxicity? Chem

Cooper statistics Biodivers. 2009, 6, 2115-2137. doi:
10.1002/cbdv.200900055.

Rostkowski, M., Spjuth, O. & Rydberg, P.
WhichCyp: Prediction of
cytochromes P450 inhibition.
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Bioinformatics 29, 2051-2052 (2013).
doi: 10.1093/bioinformatics/btt325

RDK:it: Open-Source Cheminformatics
Software. RDKit Nodes for KNIME
(trusted extension). Available at:
https://tech.knime.org/community/rd
kit. (Accessed: 25th January 2017)

Roth AD, and Lee M-Y. Idiosyncratic
drug-induced liver injury (IDILI):
potential mechanisms and predictive
assays. BioMed Research
International, 2017, Article ID
9176937. doi: 10.1155/2017/9176937.

Stepan AF, Walker DP, Bauman J, Price
DA, Baillie TA, Kalgutkar AS, and
Aleo MD. Structural alert/reactive
metabolite concept as applied in
medicinal chemistry to mitigate the
risk of idiosyncratic drug toxicity: a
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examination of trends in the top 200
drugs marketed in the United
States. Chemical Research in
Toxicology, 2011, 24, 1345-1410. doi:
10.1021/tx200168d.

Yuan L, KaplowitzN. Mechanisms of
Drug Induced Liver Injury. Clinics in
Liver Disease, 2013, 17, 507-518.
doi: 10.1016/j.cld.2013.07.002.
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List of the Read-across KE models

- Name of KE endpoints
- Applicability domain (yes/no)

STRUCTURE INFORMATION READ-ACROSS MODELS MACHINE LEARNING MODELS: Random Forest
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Active examples
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List of KE names (mapped to Derek Nexus alerts)
- Name of KE endpoints
- Requirement for bioactivation (yes/no)

- Alert number (DX knowledgebase)

- Name of DX alert

1.

Dataset ID Dataset description Link

Aleo Hepatology 2014 60 1015 https://doi.org/10.1002/hep.
-1022 27206

Aleo_ 2017 Chem Res https://doi.org/10.1021/acs.
Toxicol 2017 30 1219- chemrestox.7b00048
1229

Broccatelli J Med https://doi.org/10.1021/jm1

Chem_2011 54 1740-1751

01421d

ChEMBL_Targetld=CHEM
BL1870

ChEMBL data on agonists
of Retinoid X receptor beta

https://www.ebi.ac.uk/che
mbl/target/inspect/CHEM
BL1870

ChEMBL_Targetld=CHEM
BL2003

ChEMBL data on agonists
of Retinoic acid receptor
gamma

https://www.ebi.ac.uk/che
mbl/target/inspect/CHEM
BL2003

ChEMBL_Targetld=CHEM
BL2004

ChEMBL data on agonists
of Retinoid X receptor
gamma

https://www.ebi.ac.uk/che
mbl/target/inspect/CHEM
BL2004

ChEMBL_Targetld=CHEM
BL2008

ChEMBL data on agonists
of Retinoic acid receptor
beta

https://www.ebi.ac.uk/che
mbl/target/inspect/CHEM
BL2008

ChEMBL_Targetld=CHEM
BL2034

ChEMBL data on agonists
of Glucocorticoid receptor

https://www.ebi.ac.uk/che
mbl/target/inspect/CHEM
BL2034

ChEMBL_Targetld=CHEM
BL2047

ChEMBL data on agonists
of Bile acid receptor FXR

https://www.ebi.ac.uk/che
mbl/target/inspect/CHEM
BL2047

ChEMBL_Targetld=CHEM
BL2055

ChEMBL data on agonists
of Retinoic acid receptor
alpha

https://www.ebi.ac.uk/che
mbl/target/inspect/CHEM
BL2055
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Dataset ID

Dataset description

Link

ChEMBL_Targetld=CHEM
BL206

ChEMBL data on agonists
of Estrogen receptor alpha

https://www.ebi.ac.uk/che
mbl/target/inspect/ CHEM
BL206

ChEMBL_Targetld=CHEM
BL2061

ChEMBL data on agonists
of Retinoid X receptor
alpha

https://www.ebi.ac.uk/che
mbl/target/inspect/CHEM
BL2061

ChEMBL_Targetld=CHEM
BL235

ChEMBL data on agonists
of Peroxisome proliferator-
activated receptor gamma

https://www.ebi.ac.uk/che
mbl/target/inspect/CHEM
BL235

ChEMBL_Targetld=CHEM
BL239

ChEMBL data on agonists
of Peroxisome proliferator-
activated receptor alpha

https://www.ebi.ac.uk/che
mbl/target/inspect/CHEM
BL239

ChEMBL_Targetld=CHEM
BL242

ChEMBL data on agonists
of Estrogen receptor beta

https://www.ebi.ac.uk/che
mbl/target/inspect/CHEM
BL242

ChEMBL_Targetld=CHEM
BL2808

ChEMBL data on agonists
of LXR-alpha

https://www.ebi.ac.uk/che
mbl/target/inspect/CHEM
BL2808

ChEMBL_Targetld=CHEM
BL3201

ChEMBL data on agonists
of Aryl hydrocarbon
receptor

https://www.ebi.ac.uk/che
mbl/target/inspect/CHEM
BL3201

ChEMBL_Targetld=CHEM
BL3401

ChEMBL data on agonists
of Pregnane X receptor

https://www.ebi.ac.uk/che
mbl/target/inspect/CHEM
BL3401

ChEMBL_Targetld=CHEM
BL3979

ChEMBL data on agonists
of Peroxisome proliferator-
activated receptor delta

https://www.ebi.ac.uk/che
mbl/target/inspect/CHEM
BL3979

ChEMBL_Targetld=CHEM
BL4093

ChEMBL data on agonists
of LXR-beta

https://www.ebi.ac.uk/che
mbl/target/inspect/CHEM
BL4093

Chen Drug Discovery https://doi.org/10.1016/j.dr
Today 2016 _21 648-653 udis.2016.02.015

De Bruyn Mol https://doi.org/10.1124/mol.
Pharmacol_2013 83_1257- | 112.084152
1267

Greene Chem Res https://doi.org/10.1021/tx1
Toxicol_2010 23 1215- 000865
1222

Karlgren J Med https://doi.org/10.1021/jm3
Chem_2012 55 4740-4763 | 00212s

Kock Drug Metab https://doi.org/10.1124/dm
Dispos_2014 42 _665-674 d.113.054304

Kruhlak Toxicology 2014 321 62- https://doi.org/10.1016/j.tox
72 .2014.03.009

Matsson J Pharmacol Exp https://doi.org/10.1124/jpet
Ther_2007_323 19-30 .107.124768

Morgan Toxicol Sci_2013 136 216- https://doi.org/10.1093/toxs
241 ci/kft176

Mulliner Chem Res https://doi.org/10.1021/acs.
Toxicol 2016 29 757-767 chemrestox.5b00465

Pedersen Toxicol Sci_2013 136 328- https://doi.org/10.1093/toxs

343

ci/kft197

PubChem_AID=1159531

gHTS assay to identify
small molecule agonists of
the RXR signaling

https://pubchem.ncbi.nlm.
nih.gov/bioassay/1159531
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Dataset ID

Dataset description

Link

pathway: Summary

PubChem_AID=1159553

gHTS assay to identify
small molecule agonists of
the retinoic acid receptor
(RAR) signaling pathway

https://pubchem.ncbi.nlm.
nih.gov/bioassay/1159553

PubChem_AID=1451

Single point confirmation
for ABC transporter
inhibitors: specifically
ABCB1 screen, ABCG2
counter-screen

https://pubchem.ncbi.nlm.
nih.gov/bioassay/1451

PubChem_AID=1453

Single point confirmation
screening for ABC
transporter inhibitors:
specifically ABCG2 screen,
ABCBLI1 counter-screen

https://pubchem.ncbi.nlm.
nih.gov/bioassay/1453

PubChem_AID=1689

Dose Response for ABC
transporter inhibitors:
specifically ABCB1 screen,
ABCG2 counter-screen

https://pubchem.ncbi.nlm.
nih.gov/bioassay/1689

PubChem_AID=1690

Dose Response for ABC
transporter inhibitors:
specifically ABCG2 screen,
ABCBLI1 counter-screen

https://pubchem.ncbi.nlm.
nih.gov/bioassay/1690

PubChem_AID=651754

gHTS assay for small
molecule disruptors of the
mitochondrial membrane
potential - 1 hr assay

https://pubchem.ncbi.nlm.
nih.gov/bioassay/651754

PubChem_AID=651755

gHTS assay for small
molecule disruptors of the
mitochondrial membrane
potential - 5 hr assay

https://pubchem.ncbi.nlm.
nih.gov/bioassay/651755

PubChem_AID=720637

gHTS assay for small
molecule disruptors of the
mitochondrial membrane
potential: Summary

https://pubchem.ncbi.nlm.
nih.gov/bioassay/720637

PubChem_AID=720659

gHTS assay for small
molecule activators of the
human pregnane X
receptor (PXR) signaling
pathway

https://pubchem.ncbi.nlm.
nih.gov/bioassay/720659

PubChem_AID=720719

gHTS assay to identify
small molecule agonists of
the glucocorticoid receptor
(GR) signaling pathway:
Summary

https://pubchem.ncbi.nlm.
nih.gov/bioassay/720719

PubChem_AID=743077

gHTS assay to identify
small molecule agonists of
the estrogen receptor
alpha (ER-alpha) signaling
pathway: Summary

https://pubchem.ncbi.nlm.
nih.gov/bioassay/743077

PubChem_AID=743122

gHTS assay to identify
small molecule that
activate the aryl
hydrocarbon receptor
(AhR) signaling pathway:
Summary

https://pubchem.ncbi.nlm.
nih.gov/bioassay/743122
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Dataset ID

Dataset description

Link

PubChem_AID=743140

gHTS assay to identify
small molecule agonists of
the peroxisome
proliferator-activated
receptor gamma (PPARQ)
signaling pathway:
Summary

https://pubchem.ncbi.nlm.
nih.gov/bioassay/743140

PubChem_AID=743227

gHTS assay to identify
small molecule agonists of
the peroxisome
proliferator-activated
receptor delta (PPARd)
signaling pathway:
Summary

https://pubchem.ncbi.nlm.
nih.gov/bioassay/743227

PubChem_AID=743239

gHTS assay to identify
small molecule agonists of
the farnesoid-X-receptor
(FXR) signaling pathway:

https://pubchem.ncbi.nlm.
nih.gov/bioassay/743239

105

Summary

Sakatis Chem Res https://doi.org/10.1021/tx3
Toxicol_2012_25 2067- 00075j
2082

Schadt Toxicology In https://doi.org/10.1016/j.tiv
Vitro_2015 30_429-437 .2015.09.019

Warner Drug Metab https://doi.org/10.1124/dm
Dispos_2012_40_2332- d.112.047068
2341

Xu Toxicol Sci_2008 105 97- https://doi.org/10.1093/toxs

ci/kfn109

Endpoint Name 2 Datasetid Species | Number of | Number of
Active Inactive
Compounds | Compounds
gonist ChEMBL_Targetld=CHEMBL3201 | Human 134 18
gonist PubChem_AID=743122 Human 755 5709
Inhibition Matsson Human 42 77
Inhibition PubChem_AID=1453 Human 16 255
Inhibition PubChem_AID=1690 Human 16 24
Inhibition Aleo_2017 Human 33 87
Inhibition Morgan Human 135 430
Inhibition Pedersen Human 81 150
Inhibition Warner Human 321 289
2_MechanismDependentInhibitor Sakatis Human 15 157
19_MechanismDependentInhibitor Sakatis Human 34 138
9 MechanismDependentinhibitor Sakatis Human 14 158
6_MechanismDependentinhibitor Sakatis Human 15 156
4-7BQ_MechanismDependentinhibitor Sakatis Human 21 151
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Endpoint Name Datasetid Species | Number of | Number of
Active Inactive
Compounds | Compounds

4-DEF_MechanismDependentInhibitor Sakatis Human 36 134
4 _TimeDependentinhibitor Schadt Human 14 102
a_Agonist ChEMBL_Targetld=CHEMBL206 | Human 395 506
a_Agonist PubChem_AID=743077 Human 322 6570
_Agonist ChEMBL_Targetld=CHEMBL242 | Human 317 601
gonist ChEMBL_Targetld=CHEMBL2047 | Human 436 206
gonist PubChem_AID=743239 Human 88 6327
onist ChEMBL_Targetld=CHEMBL2034 | Human 422 181
nist PubChem_AID=720719 Human 147 6549
1ione_AdductFormer Sakatis Human 82 102
1ione_AdductFormer Schadt Human 35 84

toxicity Chen Human 420 228
toxicity Greene Human 303 132
toxicity Kruhlak Human 176 102
toxicity Mulliner Human 1140 452
toxicity Sakatis Human 109 103
toxicity Schadt Human 54 65

toxicity Xu Human 147 135
ha_Agonist ChEMBL_Targetld=CHEMBL2808 | Human 313 174
a_Agonist ChEMBL_Targetld=CHEMBL4093 | Human 457 811
Inhibition Aleo 2017 Human 59 61

Inhibition Morgan Human 23 502
Inhibition Kock Human 46 36

Inhibition Morgan Human 39 519
Inhibition Kock Human 48 35

Inhibition Morgan Human 93 463
ndrialDysfunction_OxygenConsumption_ | Aleo Rat 26 42

:.;l%r;ldrialDysfunction_MMP_Disruption PubChem_AID=651754 Human 123 1020
hondrialDysfunction_MMP_Disruption PubChem_AID=651755 Human 110 1082
hondrialDysfunction_MMP_Disruption PubChem_AID=720637 Human 871 4916
B1_Inhibition De Bruyn Human 186 1625
B1_Inhibition Karlgren Human 76 145
B3_Inhibition De Bruyn Human 120 1690
B3_Inhibition Karlgren Human 45 177
B1_Inhibition Karlgren Human 45 177
nhibition Broccatelli Not 621 587

specified

nhibition PubChem_AID=1451 Human 18 253
nhibition PubChem_AID=1689 Human 9 31

Ipha_Agonist ChEMBL_Targetld=CHEMBL239 | Human 1426 536
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Endpoint Name Datasetid Species | Number of | Number of
Active Inactive
Compounds | Compounds
elta_Agonist ChEMBL_Targetld=CHEMBL3979 | Human 899 499
elta_Agonist PubChem_AID=743227 Human 67 6077
amma_Agonist ChEMBL_Targetld=CHEMBL235 | Human 2037 584
amma_Agonist PubChem_AID=743140 Human 178 6256
gonist ChEMBL_Targetld=CHEMBL3401 | Human 137 271
gonist PubChem_AID=720659 Human 207 1664
ha_Agonist ChEMBL_Targetld=CHEMBL2055 | Human 47 91
ha_Agonist PubChem_AID=1159553 Human 325 5471
'a_Agonist ChEMBL_Targetld=CHEMBL2008 | Human 85 46
nma_Agonist ChEMBL_Targetld=CHEMBL2003 | Human 57 42
ha_Agonist ChEMBL_Targetld=CHEMBL2061 | Human 161 115
ha_Agonist PubChem_AID=1159531 Human 150 5384
a_Agonist ChEMBL_Targetld=CHEMBL1870 | Human 40 62
nma_Agonist ChEMBL_Targetld=CHEMBL2004 | Human 40 59
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3 DEREK

Endpoint

Number
of alerts

3-Hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) reductase inhibition

Acetyl CoA depletion

Androgen receptor binder

Angiotensin converting enzyme (ACE) inhibitor

Aryl hydrocarbon receptor binder

beta-Oxidation competitive substrate

beta-Oxidation inhibition

Bile transport competitive substrate (M)

Binding to tubulin

Carnitine depletion

Carnitine palmitoyltransferase I inhibition

Chelation of metal ions

Constitutive androstane receptor (CAR) binding

CYP inhibition (M)

CYP inhibition

DNA reactive electrophile

DNA reactive electrophile (M)

Electron Transport Chain Inhibition

Electron Transport Chain Inhibition - succinate-coenzyme Q reductase (SQR)

Estrogen receptor binder

Glutathione (GSH) depletion

Glutathione (GSH) depletion (M)

Inhibition of RNA polymerase (M)

Kreb cycle inhibition - alpha-ketoglutarate dehydrogenase complex inhibition

Low density lipoprotein (Lys-adduct) reactive electrophile (M)

Microsomal Triglyceride Transfer Protein (MTTP) antagonist

Mitochondrial dysfunction

Nucleobase Mimic

Nucleophilic thiol exchange compound

Nucleophilic thiol exchange compound (M)

Oxidising agent

Oxidising agent (M)

PPAR binder

Protein reactive electrophile

Protein reactive electrophile (M)

Protein reactive nucleophile

Redox Cycler (Metal)

RNA reactive electrophile (M)

Uncoupler of oxidative phosphorylation
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4 Kalgutkar
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