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data and prodocel relaied information)
Add examples
Add references 9 Alerts (+ 4 Existing Alerts)

- Do not implement {r vive alert
Implement new irt viver alert to cover sub-class «  Update commuents with relevant
Update cormments with relevant information (data knowledge (data and protocel
and protocol information) information)
Add examples o Addreferences  PAlerts
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1. Key Event

RA =
Key Event Out of In domain % out of domain
domain

BSEP Inhibitor (RA) 321 1136 22.0
MRP2 Inhibitor (RA) 288 1169 19.8
MRP3 Inhibitor (RA) 407 1050 27.9
MRP4 Inhbitor (RA) 407 1050 27.9
CPT1 Inhibitor (RA) 1287 170 88.3
CPT2 Inhibitor (RA) 1357 100 93.1
MitoTox (RA) 579 878 39.7
MMP Inhibitor (RA) 233 1224 16.0
NADH Depletor (RA) 1382 75 94.9
MTTP Binder (RA) 1452 5 99.7
CYP Inhibitor (RA) 1457 0 100
GSH Adduct Former (RA) 497 960 34.1
PPARalpha Binder (RA) 230 1227 15.8
PPARdelta Binder (RA) 376 1081 25.8
PPARgamma Binder (RA) 420 1037 28.8
FXR Binder (RA) 230 1227 15.8
PXR Binder (RA) 254 1203 17.4
P450 Inhibitor (MDI assay) 747 710 51.3
(RA)

ROS Intensity Modifier (RA) 604 853 415
Lipid Intensity Modifier (RA) 604 853 415
CytoTox Causing (RA) 1352 105 92.8
CAR Binder (RA) 1444 13 99.1
ER Binder (RA) 612 845 42.0
LXR Binder (RA) 1189 268 81.6
AHR Binder (RA) 1334 123 91.6
GR Binder (RA) 1129 328 775
RAR Binder (RA) 1452 5 99.7
RXR Binder (RA) 1432 25 98.3
Tubulin Binder (RA) 1211 246 83.1
Topoisomerase Inhibitor (RA) 1116 341 76.6
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2 WhichCyp Key Event

PPV = NPV =
Bal Sensitivity | Specificity | PPV NPV
Accuracy
Profiler 0.507 0.564 0.450 0.378 0.634
Profiler + | 0.517 0.490 0.544 0.389 0.642
WhichCyp
3 Key Event

Key Event Cut-off

BSEP Inhibitor 0.61

CytoTox Causing 0.58

FXR Binder 0.64

MMP Inhibitor 0.68

MRP2 Inhibitor 0.85

MRP3 Inhibitor 0.77

MRP4 Inhbitor 0.59

MitoTox 0.75

PPARalpha Binder 0.45

PPARdelta Binder 0.67

PPARgamma Binder | 0.54

PXR Binder 0.58

4 Key Event
TP = FP = TN FN =
Profiler (Year) Bal Sensitivity | Specificity | TP FP TN FN
Accuracy
Profiler (H27 0.51 0.57 0.44 310 511 | 402 234
)
Profiler (H28 0.50 0.49 0.52 265 | 443 | 470 279
)
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5. ToxBank

(M) (*) DX
Name Target Toxicities Structure | Toxicity mechanism(s)
Acetaminophe | COX-2c Cytotoxicity I Protein reactive (M)
n* o Depletion of GSH
(? Mitochondrial Membrane potential
Aflatoxin B1* Bossibly DNA | Apoptosis DNA reactive (M
inding Protein reactive (M)

Depletion of GSH

Formation of ROS (lipid
peroxidation, oxidative DNA
damage)

Amiodarone*

beta blocker

CKtotoxicity
P

Inhibition of electron transport

K channel ospholipid L, Inhibition of fatty acids oxidation
blocker osis e
Steatosis - A
Bosentan endothelin Cholestasis o BSEP inhibition
receptor Neae
antagonist L 9
CCl4 MOA standard | Cytotoxicity al Protein reactivity (M)
('hetra():hlorome for free radical | Steatosis LipidI Oxidat(ijop M) ; lioid
thane)* eneration CI+CI Covalent modification of MTP lipi
J transporter (followed by transpoeter
cl proteolysis)
Hypermethylation of RNA - leading
to disruption of protein synthesis
Chlorpromazin | dopamine, Cholestasis Protein reactive (M) hib
e serotonin, Cytotoxicit Promiscuous protein inhibitor
adrenergic, Y Y ;‘”VE; T Decrease in rr?itochondrial
histamine I membrane potential
receptors GSH depletion
BSEP inhibition
Dimethoxy- MOA standard | Cytotoxicity o o Redox cycling (leading to oxidative
naphthoquino | for redox o stress)
ne (DMNQ) cycling ‘O
|
Dirlotapide MTTP Steatosis MTTP (Microsomal Triglyceride
inhibitor Transfer Protein) inhibitor - leading
Q400" to triglycerides accumulation
o
Fluoxetine Selective Phospholipid catlonlclamp_hl hilic drugI(CéD) -
serotonin osis accumulate in lysosomes leading to
reuptake %@ phospholipidosis
inhibitor
(SSRI),NMDA
receptors
containing the
GIuN2B
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Name Target Toxicities Structure | Toxicity mechanism(s)
lodoacetamide | MOA standard | Cytotoxicity Protein alkylation
for thiol ! GSH alkylation
alkylation ‘>/,7NH2

e}

GIKceraIdehyde phosphate
dehydrogenase inactivation

Methotrexate Dihydrofolate | Fibrosis Inhibition (MXT polyglutamate) of
reductase 1. | dihydrofolate reductase, thymidylate
(DHFR) - | synthase and AICAR (5-
inhibition X aminoimidazole-4-carboxamide
ribonucleotide) transformylase
MTX indirectly inhibit MTHFR
(mdethylen)etetrahydrofolate
reductase
Rotenone complex Cytotoxicity Inhibitor of complex 1 of
I/ubiquinone , .| mitochondrial respiratory chain - as
. @4 | result in increase of production of
R H20., superoxide, oxygen radical
species (mitochondrila dysfunction,
DNA fcrjag_me)ntation and lipid
peroxidation
Tamoxifen* estrogen Cholestasis Increased synthesis of triglycerides
receptor Steatosis -y .. | Phospholipidosis
J 0 | Mitochondrial dysfunction
® (uncoupling agent, inhibitor of
electron transport chain)
Valproic Acid* | GABA Cytotoxicity Competitive inhibitor of fatty acid
transaminase VIV metabolism
Promiscuous activity - disruption of
membrane integrity
Carnitine depletion (leading to
inhibition of fatty acid transport)
Metabolism to Michael acceptor
Free radical propagating activity
Rl-aphthoflavon g?lclxijpuihation le;_(l)lr-\:igtiryl hydrocarbon receptor)
e metabolism 928
with
increased
cholesterol
metabolism
and steatosis.
FCCP Cytotoxicity L Decrease mitochondrial membrane
O potential (due to protonophoric
e properties
PN Unc?‘up!er of respiration from ATP
synthesis
Allyl alcohol* Cytotoxicity Protein reactive (M)
Fibrosis o Oxidative stress, reduction of
T\ Mitochondrial Membrane potential
TO901317 Steatosis via o Agonist for LXR-a and LXR-B
]icnductiqg of 6 nuclear hormone receptors
atty aci e
synthesis Q-
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count

400-

300-

200-

100-

CYP inhibition (M) DNAreactive electrophile (M) ~ Glutathione (GSH) depletion (M) Oxidising agent (M) Protein reactive ile (M) Thiol exch:

Partial.Charge Values

Profiler. Type

Key Event

L
*
200 - .
Hepatotoxicity
. negative
250 - ' positive
:l -

Lhasa Ltd ROKit
Algarithm. Type
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Prediction

False Positive

[ True Positve



Key Events

Protein reactive electrophile DMA reactive electrophile Glutathione {GSH) depletion

w500 -
! . .
S
a Hepatotoxicity
=]
= . o * negative
5 250 * ‘ positive
5 . =S
=
F == | —
o -

o-

L
1 1 1 1 1 1
Lhasza Ltd RDKit Lhasa Ltd RDKit Lhasa Ltd RDKit

Algorithm. Type

5.
Key Event

annotation [ Positive [l Negative

Tubulin Binder (RA)
Topoisomersse Inhibitor
RXR Binder

ROS Intensity Modifier
RAR Binder

PXR Binder (RA) -
PPRgamma Bindsr (RA) -
PPARGE!ts Binder
PPARslpha Binder

450 Inhibiter (WD assay)
NADH Depletor

MitoTox

MTTP Binder (RA)
MRPA Inhbitor (RA)
WMRP3 Inhibiter (RA) =
MRPZ Inhibitor (RA) =
MWF Inhibitor

Lipid Intensity Modifier
LXR Binder

GSH Adduct Former

GR Bindsr

FXR Binder (
ER Binder (RA)
GytoTox Gausing (RA) -
CYP Inhibitor (RA) =
GPT2 Inhibitor (RA)
GPT1 Inhibitor (RA)
CAR Binder (RA)
BSEP Inhibitor (A) =
AHR Binder (RA) -

0 500 1000 1500 2000

Compound Count
6. Key Event
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1.00

True Positive Rate
&

0.00

e
~

Balanced Accuracy
o
=

Key Events

Key Event AUC

BSEP Inhibitar (RA) MMP Inhibitar (RA) MRP2 Inhibitor (RA)
025 0.50 075 1.00 0.00 0.25 0.50 075 1.00 0.00 025 050 075 1.00
False Positive Rate
BSEP Inhibitor (RA) MMP Inhibitor (RA) MRP2 Inhibitar (RA)

0.25

0.50 075 1.00 0.00 025 0.50 0.75 1.00 0.00 025 0.50 075 1.00
Threshold

BSEP MMP MRP2
ROC

-67 -



CEMICAL_NAVE CHEMICAL_ID Mol Weght READ ACROSS MODEL
Valprox Acd 99661 14421 ENOPOINT_NAME [ENDPOINT_PREDICTION [ENOPOINT_APPOOOM [ Structure SIMILARITY_COEFF
Stuctre [MRP4 tnbitor (RA)
o OH 1 r AAAAAY o0.64
| [prARagha Brder (RA)
a F PV VNN 100
H,C CH
3 3 AR Binder (RA)
MAPPING TO DEREX NEXUS B
[ ecront e [ENCPOINT_PREDICTION |BIOACTIVATION | ALERT_ID ALERT_NAME
1 [Gutathone (GSH) depleton 04) [w] (=] B3 [Short han fotty 508 B key event
2|Proten reactive electrophle (M) [=] r 5% Short chan fatty 35d
3|Acetyl CoA depleton (] 54 Short chan fatty 30d
4|Cornitne depleton [ 5% Short chan fatty 55d
B Sl St o fatty aod KEs (ENPOINT_NAME)
L Lot e e s L Automatic prediction of the profiler (ENDPOINT_PREDICTION)
DESCRIPTION Applicability domain definition (ENDPOINT_APPDOM)

y 20ds. Ths 52
362 compounds and two published data sets of 105 [Mehta et a] (data set A) and 283 compounds (2

d using a proprietary data set of
gectvely. Compounds

the basis of ther yiaton (proprietary @

A2nd ). 1) Propr 6 compounds

actvat

Description of the alert

Supporting example (Structure)
Similarity coefficient of the supporting example (SIMILARITY_COEFF)

List of the alerts fired including:

KEs (ENPOINT_NAME)
Automatic prediction of the profiler (ENDPOINT_PREDICTION)
WhichCyp prediction if appropriate (BIOACTIVATION)

ID of the alert in DX (ALERT_ID)

Name of the alert (ALERT_NAME)
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28

OECD 2015

IATA

AOP

(H27- - -005)

IATA Case Studies Project
IATA
Yamadaetal., 2013

IATA

OECD 2015

IATA Case Studies Project

IATA
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al., 2013
IATA

B-1 OECD IATA

Annex

(MOA)/AOP

Yamada et
OECD
IATA

“ 1ATA

Annex

Mode of Action

QSAR
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CAS

QSAR

QMRF

invitro



B-2

IATA

IATA

OECD

” C_l
AOP
19
15
NOAEL
C-2
OECD
MOA/AOP

-71 -



ADME

REACH
REACH

OECD HP
(http://www.oecd.org/chemicalsafety/risk-
assessment/iata-integrated-approaches-
to-testing-and-assessment.htm#casestud-
ies)

D.
2015 OECD IATA Case Studies
Project 1

In Vitro Mutagenicity of 3,3
Dimethoxybenzidine (DMOB) Based
Direct Dyes

Repeat Dose Toxicity of Substituted
Diphenylamines (SDPA)

Hepatotoxicity of Allyl Ester
Category

Bioaccumulation Potential of
Biodegradation Products of 4,4'-Bis
(chloromethyl)-1,1'-biphenyl
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IATA

AOP

AOP

IATA

[MOA / AOP ]

IATA

OECD AOP
AOP
AOP
IATA  AOP
OECD
OECD, 2014

OECD QSAR Toolbox
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Vivo
CoCAM

1 QSAR

in vitro

SEURAT-1

HTS

2

in vitro

HTS

QSAR
QSAR

QSAR

ToxCast

in QSAR
IATA 4
/
1 QSAR
4 QSAR
OECD
OECD 2014
IATA
[ ]
IATA
IATA
OECD
OECD 2014
2
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> QSAR

QSAR

IATA
OECD, 2016

4 IATA
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O
\/\O)L® :> NX"oH :> X0 E>IZ> |Hepatotoxicity|

Allyl ester

Acrolein (Readily activated in the liver)

Metabolic hydrolysis: critical key event directly linked to the primary adverse outcome

NOAEL = 0.25 mmol/kg/d

s

NOAEL = 0.10 mmol/kg/d

[e}

\/\OJ\/\/\/

LOAEL = 0.40 mmol/kg/d

19

source chemical

[e]

\/\OJ\/\/\/\

[e}

\/\OM

15

allyl hexanoate

NOAEL

TDI

u ]
s o J Nk
NOAEL = 0.44 mmol/kg/d
[e] (o]

\/\O)H/\ \/\O/U\/\X/

o Source chemical
\/\0)‘\(\ “ Empirical metabolism
data available

Primary toxicity of the category: hepatotoxicity
Presumed NOAEL: 0.1 mmol/kg bw/day
Hazard class assigned based on TDI values
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