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QSAR TOOLBOX

Background
AOP concept and description

« The OECD has developed the AOP concept as a means of
providing transparent mechanistic justification and weight-of-
evidence to reduce uncertainty in the predictions for complex

toxicological endpoints and it is considered to be the focal point of

the future development of the Toolbox*.

PHASE 3 ACTIVITIES FOR THE

(Q)SAR APPLICATION TOOLBOX|

*Slides presented on MG WebEx (April 2013)

Scientific Development
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QSAR TOOLBOX

Background
AOP concept and description (contd.)

A proof-of-concept AOP for skin sensitization is implemented in the
Toolbox

The AOP scheme is a directed graph including a sequence of roots
The AOP workflow uses filtered Toolbox functionalities

New endpoint-specific AOP databases and profilers are
implemented in the Toolbox

The implemented AOP scheme is used only to demonstrate an
example of using AOP functionalities based on data rich chemicals

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April 2020 4



QSAR TOOLBOX

Outlook

* Background
* Objectives
®* Overview of AOP scheme as implemented in the Toolbox

* The exercise

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April 2020 5



QSAR TOOLBOX

Objectives

This presentation demonstrates a number of functionalities of
the Toolbox*:

® Simulating skin metabolism for the target chemical

* Identifying analogues of the active metabolite

* Predicting sensitization potential for potentially active metabolites

* Assigning of the prediction for the metabolite to the parent chemical

* Predict skin sensitization potential using implemented AOP

*Demonstrated examples are obtained with Toolbox v4.4

Disclaimer - for the purposes of the tutorial on the use of the workflow and do not represent a guidance on the prediction for the
particular chemicals which are rich in data in each node of the workflow
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QSAR TOOLBOX

Overview of the AOP scheme as implemented in Toolbox

Details of AOP w

indow

Panel with

Panel with full
names of nodes

Indication for predictions/measured data
AOP tree scheme assigned prediction assigned to the selected node

| 7

\

Skin Sensitization v ¢ /

N\ - o X

Full names Scheme

Molecular ing event (MIE) - Protein binding alerts A

® Key event (KE 1) - Molecular interactions

1a - In chemico peptide depletion assay DPRA (Cys) 1
1b - In chemico peptide depletion assay DPRA (Lys) in chemico
1c - In chemico Glutathione depletion assay GHS (RC50) / KE 2

1d - In chemico Adduct formation assay LC-MS

® KE 2 - Cellular responses (gene expression) r |>
2a - In vitro KeratinoSens (EC1.5, EC2, EC3) |_ J {
2b - In vitro LuSens (EC1.5, EC2) o

in vitro

® KE 3 - Cellular responses (activation of dendritic cells)

3a - In vitre Dendric cell activity assay h-CLAT (expression of CD54 and CD86) k. vy
3b - In vitro dendritic cell activity assay MUSST (expression of CD86)
3¢ - In vitro dendritic cell activity assay mMUSST (expression of CD86) g

Color legend
Info panel

Target =
chemical Node short name: MIE Panel with
Node full name: Malecular initiating event (MIE |nf0 rm at|on fo r

NH; Associated profiles selected node
rotein binding by CASIS

Pratein binding alerts for skin sensitization by OASIS

Pratein binding alerts for skin sensitization according to GHS

Pratein binding by OECD

H C/ Associated simulators:
3

Target chemical

Autoxidation simulator
Skin metabolism simulator

CH3 Thresholds: o ) o

Profile 'Protein binding alerts for skin sensitization by OASIS'
Passed: Any of the profiler categaries
Mot passed: No alert found

Predictions bucket

KE 3

in vifro

P 6% No alert found
in vivo

KE 4
e 3 x Skin sensitization Category 18
_D i vve _[> @ 2w Skin sensitization Category 18 »> Aldehydes

1 x Skin sensitization Category 18 »> C-Nitrosa «

8% No alert found

1% Nucleophilic addition

—~— Selected node 1 x Nucleophilic addition => Nuc!eophilic addih:( »

wr e

About - o x| i

Name

The adverse outcome pathway for skin sensitisation elicited by covalent binding to proteins

e

An adverse outcome pathway (AOP) is the sequence of events from the chemical structure of a target
chemical or group of similar chemicels through the molecular initiating event to an in vivo outcome of
interest. Each AOP represents the existing knowledge concerning the linkagels) between a molecular
initiating event, intermediate events and an adverse outcome at the individugzk diial

Knowledge of the AOP for skin sensitisation elicited by covalent bindint - .
especially thiol (-5H) and primary amine (-NH2) moieties has evolved rapid S h (0] rt d ScCrl pt 1on
may be summarised as eleven steps which include four events that are r

The molecular initiating event is the molecular interaction with skin proteins, the site of action. The
first key event is related to covalent binding of target or a metabolite/abiotic transformation product of
the target chemical to cysteine and/or lysine residues. In addition two in chemico assays associated with
Glutathione depletion (GHS (RC50) and adduct formation (LC-MS) are part of the first key event. The
second key event takes place in the keratinocyte. This includes gene expression associated with
particular cell signaling pathways (e.g. antioxidant/electrophile response element-dependent pathways).
The third key event is activation of denditic cells which is typically assessed by expression of specific
cell surface markers, chemokines and cytokines. The final key event intermediate event is T-cel
proliferation, which is indirectly measured in the murine Local Lymph Node Assay.

Methods and databases for the quentification of protein-binding are further in development than
for other key events. Amang the other key events, keratinocyte responses, especially via the Keap1/
Nri2/ARE/EPRE cell signalling path (ie. KeratinoSens) and dendritic cell activation (ie. Myleoid U-937
Skin Sensitisation Test (MUSST), modified MUSST (mMUSST) and human Cell Line Activation Test (h-
CLAT)) have the most robust databases.

The implementation of the Skin Sensitization AOP module in this version of the OECD Toolbox was
supported by the 2015 Lush Black Box Prize awarded to Prof. Tery W. Schultz.

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories

This in silico method examined the potential for direct- and indirect-acting electrophiles to covalently reactive
with skin proteins containing both a cysteine and lysine residue. Relevance to skin sensitization of the
different in chemico or in vitra method is inferred from the fact that each represents a well establish v 9
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QSAR TOOLBOX

AOP workf/low for skin sensitization

KE 1

in chemico

o
|
>
|_®_| o
Mot checked °
Key node Jom | @
e ) Key event

Protein binding —in
- silico/theoretical

Vv

@ Protein binding alerts

@ Peptide depletion assay DPRA (Cys)
(@]
E @ @ Peptide depletion assay DPRA (Lys) I Protein binding
< e Glutathione depletion assay GSH (RC50) potency in chemico
@ Adduct formation assay LC-MS
@) reratinosens assay(ECL5, EC2, EC3) Cellular response
(gene expression)
g @ LuSens (EC1.5, EC2, EC3) g
>
k= -
@ Dendritic cell activity assay h-CLAT (expression of CD54 and CD86)
Cellular response
@ @ Dendritic cell activity assay MUSST (expression of CD86) -——>  (activation of
dendritic cells)
Dendritic cell activity assay mMUSST (expression of CD86)
Q a Organ response (EC3 LLNA) > Organ response
S
<

Vv

@ Organism response (GPMT) P Organism response
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QSAR TOOLBOX

Overview of the AOP scheme as implemented in Toolbox

Implemented thresholds for the AOP nodes

Thresholds are implemented for each AOP node

Each threshold is available in the description panel of the AOP node

Threshold are identified based on assay data related to the corresponding node

The status of the each node (passed/not passed) depends on the implemented

thresholds
« Thresholds of the AOP nodes determined by expert group are provided on the
next slide:
'SR
Thresholds: KE 3
Scale name 'Gene expression EC (ordinal)’ in vitro
Scale type 'Ordinal’
Passed: High | Low | Moderate | Vlery High e _
Mot passed: MNegative e
L)
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QSAR TOOLBOX

Overview of the AOP scheme as implemented in Toolbox

Implemented thresholds for the AOP nodes

MIE - Protein binding alerts presence of alert absence of alert
1a and 1b in chemico DPRA Cys Peptide depletion, PD (%): > 9 % - Passed <=9 % - Not passed
and Lys PD > 9 - Passed
PD <=9% - Not passed
1c - in chemico Glutathione RC50 (mmol/L) < 0.099 - Extremely reactive Extremely Reactive| Highly Suspect | Not Reactive | Not
depletion assay GSH (RC50) 0.1 = RC50 < 0.99 - Highly reactive Reactive | Moderately reactive at saturation
1 > RC50 < 15 - Moderately reactive Reactive | Slightly Reactive

16 = RC50 < 70 - Slightly reactive
70.1 = RC50 =< 135 - Suspect
RC50 > 135 - Not reactive

1d - in chemico Adduct Adduct formation (%) = 30% - Positive Positive Negative
formation assay LC-MS Adduct formation (%) < 30% - Negative
2a - in vitro Keratinocyte EC3 (%) < 20 - Very High Very High |High| Moderate | Negative
(EC1.5, EC2, EC3) 20 > EC3 < 50 - High Low

50 > EC3 < 100 - Moderate
AND 100 > EC3 < 2000 - Low

EC3 > 2000 - Negative
2b - in vitro LuSens (EC1.5,

EC2)
3a;3b and 3c in vitro Dendritic expression of CD54 and CD86 Positive Negative
cell activity assay h-CLAT; Positive
MUSST and mMUSST Negative
(expression of CD54 and CD86)
4 - in vivo Organ response 0 = EC3 (%) <50 - Positive Positive Negative
(LLNA) EC3 = 50 - Negative
Or
AO - in vivo Organism response Data provided: Strong sensitizer |Moderate Weak sensitizer [Non
(GPMT) Strong sensitizer; Moderate sensitizer; sensitizer sensitizer

Weak sensitizer; Non sensitizer
The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April 2020 14
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QSAR TOOLBOX

Chemical Input
Input Screen

®* Open the Toolbox.

®* The six modules in the workflow are seen listed next to
“"(Q)SAR TOOLBOX" title.

* Click on “Input” (see next screen shot)

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April 2020 16



QSAR TOOLBOX

Chemical Input
t target chemical by CAS#

U
QSAR TI E T %

¥ Profiing » Category definition  » Data Gap Filling » Report

Document Single Chemical Chemical List Search Target Endpoint The OECD QSAR Toolbox

B & X | i & - E=EE H ¢ O

New Open Close Save Name  Structure Composition Select Delete ChemlDs Database Inventory List Substructure (SMARTS)  Query Developed by LMC, Bulgaria

Documents Enter chemical by CAS # (F4)
& Document 1

Enters a single chemical by its CAS
number. If the number is not a valid
CAS number the cantent of the field
will be colored in red.

Press F1 for more help.

‘ 1. Click on CAS#

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April 2020 17



QSAR TOOLBOX

Chemical Input
Enter CAS# 107/-75-5

The Toolbox now searches the databases to find out if the CAS# you entered is linked
to a molecular structure stored in the Toolbox. It is displayed as a 2-demensional depiction

(2] Search by CAS #

— O X
orss -] [_sewn ]

l [ selectan |[ UnselectAll || invert Selection | Selected 1 of 3 3
CAS 107-75-5 -

SMILES CC(CCCC(CHCY0CC=0
CS Relation High
Substance  Mono constituent

‘Composition
Name 3.7-Dimethyl-7-hydroxy-octanal;7-H Hs
D

Sources

NICNAS
“apada NS

<

CAS 107-75-5

SMILES  CC(C)O)CCCC(C)C)CC=0

CS Relation Low H ]
Substance  Mono constituent HsC
D Composition CHz
N HsC
Name 3,7-Dimethyl-7-hvdroxyoctanal C}

Sources

GSH Experimental RC50

: 1. Enter the CAS# in the blank field; 2. Click

T et over the box associated with chemical with
CS Relaion Low . “High” CAS-SMILES Relation (CS Relation)
Substance  Mono constituent Hac 3. CI|Ck OK

D Compeosition

Name Hydroxycitronellal H3

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April 2020 18



QSAR TOOLBOX

Chemical Input
Target chemical identi

Xosr®

QSAR TOOLBOX

(=L
<)
Document Single Chemical ‘Chemical List Target Endpoint T ECD QSAR Toolbox

V - | for Grox Chemicalk
ﬁ x ;] i 3 & % E’ . Q @ o rzuggl)m;em:ca s
Close e

Open ave cture Composition ~ Select  ChemlDs Database Inventory Substructure (SMARTS)  Query

» Profiling » Category definition  » Data Gap Filling

New

[~ [ — Filter endpoint tree.. Y 1 ltarget]

& Document 1

# [C: 1;Md: 0;P: 0] CAS: 107755

Developed by LMC, Bulgaria

Structure

-] Structure info
— Additional Ids EC Number:2025187
—— CAS Number 107-75-5

— CAS-SMILES relation High

N —— 3,7-Dimethyl-7-hydroxy-octanal

+— Composition
—— Molecular formula €10H2002

I— Predefined substance type lona constituent
—— SMILES [ C)(C)0)CC=0
[ Parameters.

[5] Physical Chemical Properties

[5] Environmental Fate and Transport

[5] Ecotoxicological Information
[#] Human Health Hazards

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April 2020 19



QSAR TOOLBOX

Chemical Input
Target chemical identity

* Double click "CAS Smiles relation” displays the chemical
identification information.

* This indicates the reliability of relation CAS-Name for
the target chemical (see next screen shots).

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April 2020 20



QSAR TOOLBOX

Chemical Input
Target chemical identity

Filter endpoint tree.., Y 1 [target]
I Hz
e r 9
Structure 1107755/ CC(CCCC{O)(C)0)CC=0 - O *
M3t - Exist in data source Data source type Data source quality Assigned SMILES in data source
:J Aquatic DASIS Database Distribute to QA no ~
Canada D5L Inventory Distribute to QA no
[2] Structure info — Chemical Reactivity COLIPA Database Distribute to QA no
—— Additional Ids EC Mumber:2035187 Dendritic cells COLIPA Database Distribute to QA no
—— CAS Number (s B e e s e ) DSSTOX Inventory High quality source no
—— CAS Smiles relation High I ECHA CHEM Database Distribute to QA no
—— Chemical name(s) ﬂ-ﬁm-eﬁ'm-'ﬁya?n?y-octanal ECHA PR Inventory Distribute to QA yes
—— Composition 1 ECOTOX Database Distribute to QA yes
—— Molecular Formula C10H2002 EINECS Inventory High quality source no
—— Predefined substance type Mona constituent GARD Skin sensitization Database Distribute to QA no
- SMILES CC{CCCCCHCIOICC=0 Genotoxicity QASIS Database Distribute to QA no
[ Parameters Keratinocyte gene expressicn Givaudan Database Distribute to QA na
[ Physical Chemical Properties Keratinocyte gene expression LuSens Database Distribute to QA na
O e e e METI Japan Inventory Distribute to QA na
. . . MNICNAS Inventory Distribute to QA na
[#] Ecotoxicological Information —
[5] Human Health Hazards ] Phys-chem EPISUITE Database F)|str|but.e to QA na
REACH ECB Inventory High quality source na
Skin Irritation Database Distribute to QA no
Skin Sensitization Database Distribute to QA no
Skin Sensitization Database Distribute to QA yES
Skin sensitization ECETOC Database Distribute to QA YES v
|
= 4

1. Double click on the “High” CAS-SMILES Relation;
2. Click OK. 2

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April 2020 21




QSAR TOOLBOX

Chemical Input
Target chemical identity

The code indicates the reliability of the chemical identifier:

* High: This reliability corresponds to high reliability of CAS-
SMILES relation. This label is assigned if the chemical belongs to
at least one high quality data source (database or inventory)

* Moderate: This reliability corresponds to moderate reliability of
CAS-SMILES relation. The moderate label is assigned if the
chemical belongs to three “"Distribute to QA” data sources.

®* Low: This reliability corresponds to poor reliability of CAS-
SMILES relation. This label is assigned if the chemical belongs to
less than three, but at least one “"Distribute to QA" data sources.

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April 2020 22
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QSAR TOOLBOX

Filter endpaoint tree...

Y |1 [target]

Activate AOP

Structure

[=) Human Health Hazards

— Acute Toxicity

—{*] ADME

— Bioaccumulation

—— Carcinogenicity

—— Devel tal Toxicity / T

—— Genetic Toxicity
—— Immunotoxicity

Sensitisation
—— Toxicity to Reproduction
(3] Toxicokinetics, Metaboli

and Di

Export Dats matrix
Export CAS list

Expand branch
Collapse branch

Expand All
Collapse All

Target endpoint
Open path

Copy path

Remove chemicals without data
Function

Sort

Set tree hierarchy...

| Skin Sensitization

Full names

" Key event (KE 1) - Molecular interactions
1a - In chemico peptide depletion assay DPRA (Cys)

1b - In chemico peptide depletion assay DPRA (Lys)

1d - In chemico Adduct formation assay LC-MS
= KE 2 - Cellular responses (gene expression)

2a - In vitro KeratinoSens (EC1.5, EC2, EC3)

2b - In vitro LuSens (EC1.5, EC2)

Target chemical

HO CH3

H3C

H3C

1c - In chemico Glutathicne depletion assay GHS (RC50)

® KE 3 - Cellular responses (activation of dendritic cells)
3a - In vitro Dendric cell activity assay h-CLAT (expression of C
3b - In vitro dendritic cell activity assay MUSST {expression of {

Scheme

KE 1

in chemico

()
-

Not checked

L=
0000

>
Info panel

Node short name: MIE

Neode full name: Molecular initiating event (MIE) — Protein binding alerts

Associated profiles:
Protein binding by OASIS
Protein binding alerts for skin sensitization by OASIS

KE 2

in vitro

- @

Protein binding alerts for skin sensitization according to GHS

Protein binding by OECD

Associated simulators:
Autoxidation simulator
Skin metabolism simulator

Thresholds:

Profile ‘Protein binding alerts for skin sensitization by OASIS'

Passed: Any of the profiler categories

- O X
N
KE 3
in vitro
KE 4 in vivo

_[> in vive _D@

Activate AOP

Activate Efectopedia Wizard

1. Expand the endpoint tree to the “Sensitization” node
2. Right click near the AOP label

3. Select “Activate AOP"
4. AOP window appears

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories

April 2020
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Continued on the
next slide
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QSAR TOOLBOX

Activate AOP

=] Skin Sensitization — O x
Full names Scheme
Molecular initiating event (MIE) - Protein binding alerts L)
Y
® Key event (KE 1) — Molecular interactions
i i i KE 1 ( \
1a - In chemico peptide depletion assay DPRA (Cys)
1b - In chemico peptide depletion assay DPRA (Lys) in chemico KE 3
1c - In chemico Glutathione depletion assay GHS (RC30) KE 2 in vitro
1d - In chemico Adduct formation assay LC-MS r _| e in vitro KE 4 1 vwe
® KE 2 - Cellular responses (gene expression) @ |> | > > e | S| invive _| > @
Za - In vitro KeratinoSens (EC1.5, ECZ, EC3) |_ _I o e
2b - In vitro LuSens (EC1.5, EC2) e
= KE 3 - Cellular responses (activation of dendritic cells)
3a - In vitro Dendric cell activity assay h-CLAT (expression of C - e
3b - In vitro dendritic cell activity assay MUSST (expression of 1t - o N /
{ 3 W
-------------~
#Marget chemical \‘ Info panel
4 i P
’ Node short name: MIE
cH Node full name: Molecular initiating event (MIE) - Protein binding alerts
HO 3 Associated profiles:
[ r Protein binding by CASIS
1 H3C Protein binding alerts for skin sensitization by OASIS
Protein binding alerts for skin sensitization according to GHS
Pratein binding by OECD
H.C Associated simulators:
Autoxidation simulator
""-.O Skin metabolism simulator
Thresholds:
| I Profile ‘Protein binding alerts for skin sensitization by OASIS'
\Y Y, Passed: Any of the profiler categories v
- u

1. The target chemical automatically appears in the AOP window. The AOP is ready to be executed.

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April 2020
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QSAR TOOLBOX

Workflow process

* Workflow process starts from molecular initiating event to the in vivo organism
response. The forthcoming slides illustrate the sequence of steps for assessment
of each of the nodes

run names scneme
1c - In chemice Glutathione depletion assay GHS (RC50) = R -
1d - In chemico Adduct formation assay LC-M3

= KE 2 - Cellular resp {gene exp ion) KE 1
Za - In vitro KeratinoSens (EC1.5, EC2, EC3) in chemico

KE 2

in vitro

2b - In vitro LuSens (EC1.5, EC2)

= KE 3 - Cellular responses (activation of dendritic cells)
3a - In vitro Dendric cell activity assay h-CLAT (expression of C
3b - In vitro dendritic cell activity assay MUSST (expression of |
3¢ - In vitro dendritic cell activity assay mMUSST (expression o

= KE 4 - Organ responses (T-cell activation) e
ot checke

4 - In vivo Organ response (EC3 LLMA)

Adverse outcome (AO) — In vivo Organism response (GPMT)

-

il e
o000

< >

Target chemical Info panel

Node short name: AQ
MNode full name: Adverse outcome (AC) — In vive Organism response (GPMT)

HO /2 e cetoc
H-C Skin sensitization
3 Associated endpoint tree positions:
Human hezalth hazards#Sensitisation
Organ=5kin
H3C Type of method=in Viva
No i MW N
Step 1 Step 2 Step 3 Step 4 Step 5 Step 6
MIE: In C:’Oet’gfo: In vitro: In vitro: In vivo: AO:
protein g . gene cytokine Organ Organism
L inding . files in
binding otenc expression profiles | response response
passaysy assay dendritic (LLNA) (GPMT)

cells
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QSAR TOOLBOX

Example 1

KE 1
in chemico

KE3

in vitro

KE 2

KE 4

invive | > @

invitro invive

LY

» Profiling

Custom profile

Delete

Documents

Filter endpoint tree...

Workflow process

Step 1. MIE: protein binding

MIE: Start with profiling of target chemical

Full names Scheme
o—

1010

a1 0 Key event (KE 1) - Molecular interactions

10100 1a - In chemico peptide depletion assay DPRA (Cys) KE 1

P Category definition P Data Gap Filing b - In chemico peptide deplation sssay DPRA (Lys)

e - In chemico Glutathione depletion assay GHS (RC50)
1d - In chemico Adduct formation assay LC-MS o

= KE 2 - Cellular responses (gene expression)
25 - In vitro KeratinoSens (EC1.5, EC2, EC3)
2b - In vitro LuSens (EC1.5, EC2)
= KE 3 - Cellular responses (activation of dendrit

Y 1 Itarget] [AOP target]

ot checked

Document 1
# [C 1;Md: O;P- 0] CAS: 107755

Structure

3 - In vitro Dendric cell activity assay h-CLAT (s
3b - In vitro dendritic cell activity assay MUSST

in chemico KE 3
o el " | e @
o & O
4

JK

1

Info panel

A I iten Amnriritie rall bty acca bl 165

_— E )

Target chemical

Profiling method:

General Mechanistic
Proten binding by OASIS
1 protein hindin bv OFCH

(] Structure info

5] Physical Chemical Properties

Node short name: MIE
Node full name: Molecular init;

ing event (MIE) — Protein binding alerts

HO CH3 Associated profiles:
[#] Environmental Fate and Transport Protein binding by OASIS
L e HoC Protein binding alerts for skin sensitization by OASIS
3 Protein binding alerts for skin sensitization according to GHS.

man Health Hazards J Protein binding by OECD

ficute Toxicity - Assaciated simulators:

ADME J H3C Autoxidation simulator

5 . Skin metabolism simulator
Bioaccumulation i
a = Thresholds:
Carcinogenicity - Profile ‘Protein binding alerts for skin sensitization by OASIS'
Toxicity /. o Passed: Any of the profiler categories

M Proten binding potency
B Endpoint Speci
]

Protein binding alerts for skin sensitization according to GHS
roten binding alerts for skin sensitization by OASIS
= Opntain Bindinn Doranry bl &

Metabolism/Transformations
jons 4
M Simulated
M Autoxidation simulator
utoxidation simulator (alkaline
M Skin metabolism simufator

0 Selected
Unselect

edium)

Genetic Toxicity
Immunotoxicity

Not passed: No alert found

Skin Sensitization —

Iritation / Corrasion

Neurotoxicity
Photoinduced toxicity
Repeated Dose Toxicity
Sensitisation

ToxCast

Toxicity to Reproduction

AW SWAOP

and

1. Select node #1 related to MIE.

2. Go to Profiling module

3. Relevant profilers are highlighted, select highlighted profilers
4. Apply selected profilers

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories
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QSAR TOOLBOX

Workflow process
Step 1. MIE: protein binding

Example 1

KE 1

in chemico

KE 4 in vivo
4|> in vive 4|> @

MIE node: Start with profiling of target chemical

a6 ®
0 "
10100 % gﬂ
=5
ECD QSAR Toolbox

ouping Chemicals
ategories

P Category definition  ® Data Gap Filling » Report

View New Skin Sensitization

1 [target] [AOP target]
Documents Filter endpoint tree. Y 1 largetl | rget] Full names Bredictions bucket
[Proteinbindingbyoasts |
Document 1 S
# [C: 1:Md: 0:P: 0] CAS: 107755 = Key event (KE 1) - Molecular interactions ch tion
e ; R 1~ In chemico peptide depletion assay DPRA (Cys) KE 1 Schiff base formation > > Schiff base farmation
fucture ")\La 1b - In chemico peptide depletion assay DPRA (Lys) in chemico KE3 Schiff base formation > > Schiff base formation w.
e - In chemico Glutathione depletion assay GHS (RCS0) KE 2 in vitro Pratcin binding by OECD
1d - In chemico Adduct formation assay LC-MS invitro KE 4 invivo z‘:‘: Z“E EG”"E’S et A S &
5 Structure nfo [ EFC e —"—— p ol e | O || e | o e > Dt At S e
B 22 - In vitro KeratinoSens (EC1.5, EC2, EC3) A e Schiff Base Formers >> Direct Acting Schiff Base
‘arameters - g e ° Protein binding alerts for skin sensitization accordi
5] Physical Chemical Properties 2+ Invio LuSens EC15 EC2) s senstizaton Cotegory 16
) Envi ® KE 3 - Cellular responses (activation of dendritic cells) Siin sensitzation Category 18 > Adehydes
Environmental Fate and Transport 3a-Invitro Dendric cell activity assay h-CLAT (expression of C ot passed ° o e s
(3] Ecotoxicological Information 35 - Invitro dendiritc ell activity assay MUSST (expression of | | (G END)

] Human Health Hazards J < >

Schiff base formation o
< > 14
Acute Toxicity . Target chemical Info panel
o A
. About

r— Bioaccumulation Node short name: MIE

+—— Carcinogenicity Node full name: Malecular initiating event (MIE) - Pratein binding alerts

- . 4 CHz Associated profiles:
I~ Devel | Toxicity / g HO Protein btvdmg by OASIS
-— Genetic Toxicity i H3C Protein binding alerts for skin sensitizatian by OASIS
L Protein binding alerts for skin sensitization accarding to GHS
I~ Immunotoxicity c Protein binding by OECD
—— Inritation / Corrosion i Associated simulators:
Profiling methods H3C Autoxidation simulator

— Neurotoxicity !
- . X Skin metabalism simulator
) e b Thresholds:

e —— I~ Repeated Dose Toxicity J i::i\; -DADQEm'l:;vndmg:‘\em:m skin sensitization by OASIS

Protein binding by OASIS r—— Sensitisation AW SWACP | Fossed: Ay of the profiler cetegeries

Protein binding by OECD —— ToxCast
+— Toxicity to Reproduction
{3 Toxicokinetic ism and Distril

Unselect All

M Kerati 1 ‘General Mechanistic
Protein binding alerts for skin sensitization according to GHS Protein binding by OASIS Schiff base formation
Protein binding alerts for skin sensitization by OASIS

AT Protein binding by OECD Schiff Base Formers

Endpoint Specific

Protein binding alerts for skin sensitizati... S<n sensitization Categery 18

Schiff base formation
Schiff base fermation >> Schiff base format...

Protein binding alerts for skin
sensitization by OASIS

: == 1. The target chemical has protein binding alert according to the four suitable protein binding profilers
G WESEES 9 The node MIE is automatically changed to passed based on the profiling outcome results and
implemented thresholds (see slide #14).
3. Profiling results assigned to the selected node appears in the panel “prediction bucket”
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QSAR TOOLBOX

Workflow process
Status of node Molecular initiating event

Example 1

|2 Skin Sensitization — [m] x

Predictions bucket

Full names Scheme
A Protein binding by OASIS -~
e ™ N X
® Key event (KE 1) — Molecular interactions Schiff base formation
1a - In chemico peptide depletion assay DPRA (Cys) KE 1 Schiff base formation > > Schiff base formation w
1b - In chemico peptide depletion assay DPRA (Lys) in chemice KE3 SChH bsfurmation > > Schiff base formation w
1c - In chemice Glutathione depletion assay GHS (RCS0) KE 2 in vitro i M B EE
1d - In chemico Adduct formation assay LC-MS o in vitro KE 4 nvive SCh!H Base Formers . X
= KE 2 - Cellular responses (gene expression) I_ T|_| _|> _D e _[> in vive _|> & Schiff Base Formers »» Direct Acting Schiff Base
. . Schiff Base Formers »> Direct Acting Schiff Base
2a - In vitro KeratinoSens (EC1.5, EC2, EC3) |_ J e °’ e s e -
2b - In vitro LuSens (EC1.5, EC2) Skin sensitization Category 1B
® KE 3 - Cellular responses (activation of dendritic cells)
,
3a - In vitro Dendric cell activity assay h-CLAT (expression of C - e
3b - In vitre dendritic cell activity assay MUSST (expression of { o \% / Schiff base formation
I I iten dandritic rall artiitg acsay mbALSET favnrecsinn A - \ J E— - - e . -
< ~ < >
Target chemical Info panel
MNode short name: MIE
Mode full name: Molecular initiating event (MIE) — Protein binding alerts
HO CH3 Associated profiles:
Protein binding by OASIS
H4C Protein binding alerts for skin sensitization by OASIS
3 Protein binding alerts for skin sensitization according to GHS
Protein binding by OECD
Associated simulators:
H3C Autoxidation simulator
~ Skin metabolism simulator
0 Thresholds:
Profile 'Protein binding alerts for skin sensitization by OASIS'
Passed: Any of the profiler categories
Not passed: Mo alert found v

* The node MIE is “passed” due to the presence of protein binding alert identified
for the target chemical by the relevant protein binding profilers

* The workflow should move further to the in chemico assay (KE1 - node 1a)
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QSAR TOOLBOX

Workflow process
Step 2. In chemico peptide depletion assay DPRA (Cys) (KE1,1a)

Example 1 e SO

L R
Scheme o8 Predictions bucket ~

1
DPRA above 21% (DPRA 13%)
DPRA above 21% (DPRA 13%) >> Non-Conjugated
DPRA less than 9% (DPRA 12%)
DPRA less than 9% (DPRA 13%) » > Alcohols
Grey zone 9-21% (DPRA 13%)
Grey zone 9-21% (DPRA 13%) »> Non-Conjugated

KE1, node 1la: Start with profiling of
target chemical

_
e
5

o

1
KE3

in vitro.

in vitro KE 4 invive

4>@4>94>m4>@

* KE2 - Cellular responses (gene expression)
25 - In vitro KeratinoSens (EC1.5, EC2, EC3)
—— 2b - In vitro LuSens (EC15, EC2)

® KE 3 - Cellular responses (activation of dendritic cells)

P ——— —

 ———

. i Not checked
32 - In vitro Dendric cell activity assay h-CLAT (expression of C

3b - In witro dendritic cel activity assay MUSST fexpression of

T~ Im yitre Amndritie ~all ambyit, cem

i e
000

Apmke  View New

Target chemical Info panel
° " Filter endpoint tree...

= Node short name: 1a
& Document 1
# [C: 1;Md: 0;P: 0] CAY Node full name: In chemico peptide depletion assay DPRA (Cys)

:

Structure HO CH3 Relevant databases:
Chemical Reactivity COLIPA
H 3C Associated endpoint tree positions:
Physical Chemical Properties#Chemical reactivity
Assay=DPRA
Endpoint=% depletion of Cystine

KE2 H3C
invitro invivo [t =~ Associated profiles:
0 Protein binding potency Cys (DPRA 13%)
Associated simulators:
Autoxidation simulator

Iﬁ\ﬁ*r-s————————-
DPRA above 21% (DPRA 13%)

I oore coove 215 0pRa 132 > Non-Conjugated monoalde...
DPRA less than 9% (DPRA 13%)

. DPRA less than 9% (DPRA 13%) » » Alchals

B EoR Sty SRR '3’1 Grey zone 9-21% (DPRA 13%)

I

I

Grey zone 3-21% (DPRA 13%) > > MNon-Conjugated monaoalde... I

4 J

¥ General Mechanistic v NN N N BN BN BN B B R

4

in binding (%) Endpoint Specific

1. Select node 1a related to Cys depletion assay.

2. The profilers related to node 1la are green highlighted (in
this case only one). Select related Profiler

3. Click Apply

4. The profiling result appears on data matrix and in the bucket
of the node too. The node status is not changed because it
Metabolim/Transformatiors , depends on data thresholds (see slide #14). See next slide
‘ related to this node and collecting data

1

I
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QSAR TOOLBOX

Workflow process
Step 2. In chemico peptide depletion assay DPRA (Cys) (KE1,1a)

Example 1

KE1, node 1a: Gather data for target chemical

Skin Sensitization

£iegary definition Predictions bucket

Data
M: 17.5 %
DPRA above 21% [DPRA 13%)
DPRA above 21% (DPRA 13%) >> Non-Conjugated
DPRA less than 9% (DPRA 13%)
DPRA less than 9% (DPRA 13%) » > Alcohols
Grey zone 9-21% (DPRA 13%)
Grey zone 9-21% (DPRA 13%) > > Non-Conjugated

Full names Scheme
* Molecular initiating event (MIE) - Protein binding alerts
® Key event (KE 1) - Molecular interactions
nport IUCLID6  IUCLID6  Database Inventory 1b - In chemico peptide depletion assay DPRA (Lys)
Filter endpoint tree.. Y 1 ltargedl (A0 1c - In chemico Glutathione depletion assay GHS (RCS0)
© Domment 1d - In chemico Adduct formation assay LC-MS
® KE2 - Cellular responses (gene expression) D
L & 2a- Invitro Kera:nmSEnsg(ECLS, EPCZ_ EC3) @
2b - Invitro LuSens (EC1.5, EC2)
® KE 3 - Cellular responses (activation of dendritic cells) secrsn)

Documents:

Structure

3a - In vitro Dendric cell activity assay h-CLAT (expression of C

() Structure info 3b - In vitro dendritic cell activity assay MUSST (expression of { Notpsssed
(2] Parameters U - I iter, Aandvitic rall artiviny aces bl IEST favnrassinn n © (passed )
=) Physical Chemical Properties| - -

Autoflammability / Self-i re Target chemical Info panel

Boiling point -mmu. La)
- ok Mode short name: 12
] Chemical reactivi
- — - -

T OPRE IN Node full name: In chemico peptide depletion assay DPRA (Cys)

. M:17.5 % l HO CH3 Relevant databases:
% depletion of Cystine 1 Chemical Reactivity COLIPA
po—r 7 H3C Assaciated endpoint tree positions:
P T Physical Chemical Properties#Chemical reactivity
171 M:342% Assay=DPRA

Density e Endpoint=% depletion of Cystine
Dissociation Constant (pKa) 3 .
Explosive properties X0 Associated profiles:

Protein binding potency Cys (DPRA 13%)
Databases Flammability Associated simulators:

Flash point Autoxidation simulator
Melting / freezing point -

Oxidation reduction potential

Oxidising properties

-
W Hu Particle size
W Dendritic cells / Partition Coefficient:

M Keratinocyte gene expression Givaudan Solubility in organic solvents / fat solubility

Stability in organic solvents and identity of...

Surface tension

1. Keep node 1a selected;

2. Go to Data module and check are there any experimental data for the node 1a;

3. Check green highlighted database only and click Gather (4);

5. Data appears on data matrix and in the basket too. Based on presence of data for the target chemical and implemented
thresholds (slide #14) node 1a is “passed”.

6. Moreover node 1b and 1d automatically changed their status based data found for the target and implemented thresholds
(see next slide)
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QSAR TOOLBOX

Workrlow process

Step 2.In chemico peptide depletion assay DPRA (Lys) (KE1, 1b) and In
chemico Adduct formation assay LC-MS (KE1, 1d)

Example 1

KE1, node 1b and 1d: data is found for the target chemical.
Hence, these two nodes changed their status to passed and not
passed. The workflow could proceed with next node

positions:
=Chemical reactivity

g potency Lys (DPRA 13%)

simulator (alkaline medium)

1. Select node 1b. Data is found for the target chemical. The node is “not passed” due to implemented data
thresholds (see slide 14)

2. Select node 1d. Data is found for the target chemical. The node is “passed” due to implemented data thresholds
(see slide 14)

The prediction buckets of both nodes were filled with experimental data.
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QSAR TOOLBOX

Workflow process
Step 2. In chemico Glutathione depletion assay GSH (RC50) (KE1, 1c¢)

Example 1

KE 1

in chemico

KE1, node 1c: In this case there is no available experimental
o .%o data for the target chemical related to node 2c, so the next step
d is to investigate category with similar analogues

a1 Skin Sensitization - o x
QSAR TOOLBOX 01
Full names Scheme
¥ Input ¥ Profiling L= SR ERLREELc:] | = Molecular initiating event (MIE) - Protein bindin
e oz Deleie = Key event (KE 1) - Molecular interactions
12 - In chemico peptide depletion assay DPRA (C
% m m % % 1b - In chemico peptide depletion assay DPRA (L KE 3
Import _IUCLID6  IUCLID6  Database Inventory B
L 1d - In chemico Adduct formation assay LC-MS KE 4 i vive,
. Filter endpaint tree... Y |1 [target] [ACP target] = KE2 - Cellular responses (gene expression) D D e D in vivo D
2a - Invitro KeratinoSens (EC1.5, EC2, EC3) pa
] g 2b - In vitro LuSens (EC1.5, EC2) e °
1 S 5 ® KE 3 - Cellular responses (activation of dendritic c
e 3a - In vitro Dendric cell activity assay h-CLAT (e e
— O » 3b - In vitro dendritic cell activity assay MUSST (¢
: 3¢ - In vitra denditic cell activity assay mMUssT + | | (D
>
Target chemical Info panel
- - - - About -
Mo experimental data are available on the chemicals of interest. 4 Node short name: 1c
Node full name: In chemico Glutathione depletion assay GHS (RC50)
CH3 Relevant databases:
HO. GSH Experimental RC50
H,C Associated endpoint tree positions:
3 Physical Chemical Properties#Chemical reactivity
[ Explosive properties Assay=GSH
P P pert Endpoint=GSH RC50
—— Hammability HsC
— Flash point ~ Associated profiles:
|— Melting / freezing point Pratein binding potency GSH
—— Oxidation reduction potential Associated simulators:
Oxidisi i Autexidation simulator
— ising properties
e Thresholds:
Databases —— Particle size

1] Partition Coefficient:

—— Solubility in organic solvents / fat solubility
—— Stability in organic solvents and identity of...
—— Surface tension

—— Vapour pressuf

—wew |1, Select node 1c related to in chemico glutathione depletion assay

—— Water solubilit

st 2. Check the green highlighted database

[#] Ecotoxicological |

swmnianiy 3 Click Gather.
4. No data has been found for the target chemical, click OK.
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QSAR TOOLBOX

Workflow process
Step 2. In chemico Glutathione depletion assay GSH (RC50) (KE1, 1c¢)

Example 1

investigated.

KE1, node 1c: The category of similar analogue should be

JOLBOX

» Profiling ® Category definition

Categorize

%

Define with metabolism Subcategonize Combine JREVEESIS I

Category consistency
Grouping options (Protein binding potency G5H)
Nefjnn

Mot possible to classify according to these rules (GSH)
Documents

Grouping methods

Select A
General Mechanistic
Protein binding by OASIS
Protein binding by OECD
Protein binding potency Cys (DPREgPc)
Protein binding potency
Protem binuinyg putency Lys (wPKA 13%)
Endpoint Specific
Keratinocyte gene expression @ Options
Protein binding alerts for skin sensitization according
Protein binding alerts for skin sensitzation by OASI Down Up Reset Options
Protein Binding Potency h-CLAT

All categories

(N/A)

ERROR!

Extremely reactive (GSH)
Combine profiles

[ Invert result
® AND " OR  [7] Strict

o ———

.——m Toxicity to Reproduction
Toxicokinetics, Metabolism and Distributi

[ Profile

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories

1. Switch to Category definition

2. Select green highlighted profiler
potency GSH"”

3. Click Define

4. There are no structural alerts identified for the target
chemical according to this profiler (no mechanistic and
structural explanation). Click Cancel.

Based on the above point it is recommended to define

category by other profiler. In this case use endpoint-

specific: “Protein binding alerts for skin sensitization

by OASIS” profiler (PBA SS)

(see next slide)

“Protein binding
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QSAR TOOLBOX

Workflow process

Step 2. In chemico Glutathione depletion assay GSH (RC50) (KE1, 1c¢)

Example 1

O0OLBOX

P Input

Categorize

N EE

Define Define with metabolism Subcategorize Combine Clustering
Documents

Protein binding alerts for skin sensitization by OASIS

Select All Unselect Al
General Mechanistic
Protein binding by OASIS
Protein binding by OECD
Protein binding potency Cys (DPRA 13%)
Protein binding potency GSH

KE1, node 1c: In this case we should investigate the category
by Protein binding alerts for SS. The reason for this is that GHS
RC50 depends on mechanism of protein binding interaction

Grouping options (Protein binding alerts for skin sensitization ...  — O X
o ~
’Target categories Y
> i P Category definitic 4 i . . 1
Profiling : Category definition Data Gap Filling Schiff base formation i 3
Eategoiconssieney Schiff base formation » > Schiff base formation with carbanyl compounds
E Schiff base formation » > Schiff base formation with carbonyl compounds > > Aldehydes ’|
___________________________________________ -

Category elements

Gather data

@ Options

Down

Reset

100 points added across 57 chemicals.

All categories
(M/A)

Acylation

lation > > (Thio)carbamoylation of protein nucleophiles

Protein binding potency Lys (DPRA
Endpoint Specific
Keratinocyte gene expression

Protein hinding alerts for skin sensitization according to G
\F'rc;tein binding alerts for skin sensitization by OASIS
Protein Binaing Fotency n-CLA'|

(=) Human Health Hazards

ombine profiles

—— Acute Toxicity [1 Invert result
+—{*] ADME . 4
~ Strict

—— Bioaccumulation ) AND ) OR g

i ici Sort results
—— Carcinogenicity 7.
—D tal Toxicity / T ity =
— Genetic Toxicity I| oK | Cancel |

— Immunotoxicity
— lrritation / Corrosion
— Neurotoxicity

2. Click Define

4. Click OK

1. Select Protein binding alerts for SS by OASIS profiler
3. The system will search for analogues with "Aldehyde” group reacting by Schiff-base mechanism based on PBA SS profiler

5. The system identify 58 analogues. Read data for them. Thera are 100 data point for 57 chemicals. Click OK

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories
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QSAR TOOLBOX

Example 1

KE 1

in chemico

KE3

invitro

KE 2
KE4

4>3$°4>3°4>@

invive

QSAR TOOL

Gap Filling
- gt

-
Trend analysis Read across  (Q)SAR  Standardized Automated

Documents Filter endpoint tree..

» Data

Y [ ltargetl

Workflow process
Step 2. In chemico Glutathione depletion assay GSH (RC50) (KE1, 1c¢)

KE1, node 1c: Read-across is performed in
this case. The read-across is used only to
exemplify the workflow.

th

o—
010i0
01 0

10100

P Category definition > Data Gap Filing

Document 1

Structure.

|

(GSH RC50

18750 [ 236 mmol/L ,M: Not quantifia.., M: Not reactive... , M: 0.021 mmol,
i

o

~ O
e

Possible data inconsistency

Metadata

I Assay

I Endpoint

4 Native scale/unit

Select scale/unit to use
_' Chemical reactivity GSH RC50 (nominal)

+|Chemical reactivity GSH RC50 (nominal) (41 chemicals; 44 data)
[VIchemical reactivity GSH RC50 (ratio) (18 chemicals; 56 data)

o Chamical seas tivity &Sk 805 0 asdinal e f0waative data and 08 oauariad) m = )
I®) Chemical reactivity G RC30 (atio)_ [55 native dete nd 0 comveried] _

1. Expand the endpoint tree
to the level of “Physical
Chemical
Properties#Chemical
reactivity#GSH#GSH
RC50"

2. Apply Read-across

3. Select scale Chemical
reactivity GSH RC50
(ratio). Click OK.

4. RC50 values are presented
in mmol/L

5. Accept prediction

7

[44 native data and 0 converted]

-t

M:T7

The obtained read-

across prediction falls in

the range “Moderately
reactive” based on the
implemented thresholds
(given below). Based on the
latter the status of the node
will be changed to passed
(see next slide)

onsant (oka) Chemicals 18/57; Data 56/100 ok || cConcel |
f—— Explosive properties
f—— Flammability T
f—— Flash point
f—— Melting / freezing point .
| Otdion educton ot Predicted RC50
6.67 mmol/L ,
Read-across prediction for GSH RC50, based on 5 values Select / filter data.
Predces: 607 vl
Predicti Gap filling approach
(- Data Gap Filling Settings. e = =1 ®
. Descriptors / data
Statistics. 100
Only endpoint relevant F
At this position: [
—
QSARs s |
Automated workflows ° Visual options
Standardized workflows. E :
In nodes below: g P Frmoizn
g0
QSARs. z l Miscellaneous
Automated workflows © I ®
Standardized workflows
-]
* 1 . 3 5
. [ °
0 ° ° L] ® °
20 40 60 80 100 120 1 180 200 220 240 260
Molecular Weight [Da] r -
Active descriptor X | Molecular Weight ~ / Accept pred\cticnl
A p——p—
1o I I I I
The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April 2020

DEVER T L[S

« RC50 (mmol/L) < 0.099 -
Extremely reactive

« 0.1 > RC50 < 0.99 - Highly
reactive

» 1> RC50 < 15 - Moderately
reactive

« 16 = RC50 < 70 - Slightly
reactive

+ 70.1 = RC50 =< 135 - Suspect

+ RC50 > 135 - Not reactive
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QSAR TOOLBOX

Workflow process

Step 2. In chemico Glutathione depletion assay GSH (RC50) (KE1, 1c¢)

Example 1

KE1, node 1c: The next step is to use read-across
prediction for AOP

-
[

_
Ly
L

]

Not checked

KE3
KE 2 in vitro
in vitro KE 4 in vive
- e —> e —>| inviw 4|>@
o o 0
o

QSAR TDOLBOX W

» Input » Profiling » Category definition

Gap Filling Workflow
£ S T
Trend analysis Read acre (Q)SAR Standar d Automated

() —_ Filter endpoint tree. Y [ ltarget] [AQP... 2 3

Document 1

1] Schiff base form |, g e
: 1] Enter GF(RA) wh

-] Physical Chemical Prop|
—— Autoflammability /
—— Boiling point

Chemical reactivity
GSH
GSH RCS0

—— Density
— Dissociation Constant (pKa)
— Explosive properties

: 2.36 mmol/L _ M: Not rea

—— Flammability Find
+—— Flash point 0 | Bxplain
—— Melting / freezing point

-] Skin Sensitization

Full names Scheme
# Molecular initiating event (MIE) - Protein binding alerts ~ ~
* Key event (KE 1) - Molecular interactions

1a - In chemico peptide depletion assay DPRA (Cys)

1b - In chemico peptide depletion assay DPRA (lys)
1d - In chemico Adduct formation assay LC-MS

® KE 2 - Cellular responses (gene expression)
2a- In vitro KeratinoSens (EC1.5, EC2, EC3)
2b - In vitro LuSens (EC1.5, EC2)

= KE 3 - Cellular responses (activation of dendritic cells)

Not checked,
3a - In vitro Dendric cell activity assay h-CLAT (expression of C

3b - In vitro denditic cell act

assay MUSST (expression of |

Wi e

A - In viten, Aandritic rall 2yt mMLIGST favnrarsinn ~

< >

Target chemical Info panel

Node short name: 1c

Node full name: In ¢hemico Glutathione depletion assay GHS (RC50)
HO CH3 Relevant databases:

GSH Experimental RC50

H3C Associated endpoint tree positions:

Physical Chemical Properties*Chemical reactivity

Assay=GSH

Endpoint=GSH RCS0

X Associated profiles:

Protein binding potency GSH
Associated simulators:
Autoxidation simulator

t—— Oxidation reduction potentid
— Oxidising properties

sy | Delete prediction

Explain prediction

—— Particle size

Data Gap Filling Settings. +—{#] Partition Coefficient: Transfer to target

—— Solubility in organic solvents
—— Stability in organic solvents and identity o...
At this position: +—— Surface tension

Only endpoint relevant

Select a cell with a rigid (bold) pal — Vapour pressure
Automated workflo 0 — Viscosity
Standardized workflows — Water solubility

[¥] Environmental Fate and Transpart
[#] Ecotoxicalogical Information

(5] Human Health Hazards

—— Acute Toxicity
% ADME

— Bioaccumulation

I Carcinogenicity
— Toxicity /
—— Genetic Toxicity

— Immunotoxicity

— Irritation / Corrosion
— Neurotoxicity

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories

1. Click on the cell with the prediction (R: 6.67 mmol/L);
2. Perform right click and select “Use for AOP”;

3. The predicted value appears in the prediction basket and
4. The state of the node 1c is changed to “"Passed”

April 2020
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QSAR TOOLBOX

Workflow process
Status of nodes related to In chemico assays

Example 1 ) Skin Sensitzation - 8 x
Full names Scheme
= Molecular initiating event (MIE) - Protein bindin r—
= Key event (KE 1) - Molecular interactions
1a - In chemico peptide depletion assay DPRA (C KE 1

1b - In chemico peptide depletion assay DPRA (L in chemico
1c - In chemico Glutathione depletion assay GHS

R: 6.67 (-14.9+28.2) mmal/L
1d - In chemico Adduct formation assay LC-MS

= KE2 - Cellular responses (gene expression) @ |:

2a - In vitro KeratinoSens (EC1.5, EC2, EC3)

2b - In vitro LuSens (EC1.5, EC2) [ a®l

= KE 3 - Cellular responses (activation of dendritic .
3a - In vitro Dendric cell activity assay h-CLAT (ex L J
3b - In vitro dendritic cell activity assay MUSST (e - .
3c - In vitro dendritic cell activity assay mMUSST -

» < »

Target chemical Info panel

About
Node short name: 1c

Node full name: In chemico Glutathione depletion assay GHS (RC30)
HO CH3 Relevant databases:
GSH Experimental RC30
H,C Associated endpoint tree positions:
3 Physical Chemical Properties#Chemical reactivity
Assay=GSH
Endpoint=GSH RC50

=~ Associated profiles:
Protein binding potency GSH

Associated simulators:
Autoxidation simulator

Thresholds:

* The nodes related to three of the in chemico assays are “Passed” due to positive experimental
data found for the target chemical (node 1a and 1d) and the positive read-across prediction
for the target based on experimental data found for analogues (node 1c¢).

®* Only one of all in chemico related nodes (node 1b) is assigned as “Not passed” due to
negative experimental data (Lysine depletion) found for the target

* The workflow should move further to the in vitro assay (nodes 2a and 2b)
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QSAR TOOLBOX

Workflow process
Step 3. In vitro KeratinoSens (KE2, node 2a)

Example 1

KE2, node 2a: The next step of the workflow is node

(T 2a related to the in vitro KeratinoSens assay
Mot passed
Crasses
=] Skin Sensitization — [m] X
rora - | I 1 ;
KE 1 ( \

1a - In chemico peptide depletion assay DPRA [Cys)

1b - In chemico peptide depletion assay DPRA (Lys) in chemico
1c - In chemico Glutathione depletion assay GHS (RC30)
1d - In chemico Adduct fermation assay LC-MS
® KE2 - Cellular responses (gene expression)
2b - In vitro LuSens (EC1.5, EC2)
= KE 3 - Cellular responses (activation of dendritic cells)

3a - In vitre Dendric cell activity assay h-CLAT (expression of C

KE2

==
‘o
°

L0 .Y e

Mot checked

oy

i °

3b - In vitro dendritic cell activity assay MUSST (expression of { A J
3r _In sitre dandritic call artivite 2cezu mBLISET favnraceinn n
< > v
Target chemical Info panel

Node short name: 2a

Mode full name: In vitro KeratinoSens (EC1.5, EC2, EC3)

HO CH3y Relevant databases:

Keratinocyte gene expression Givaudan
H3C Associated endpoint tree positions:
Human health hazards#Sensitisation
Organ=5kin

Type of method=in Vitro

H3C Assay=KeratinoSens

Endpeint=EC1.5

Human health hazards#Sensitisation
Organ=5kin
Type of method=in Vitro

a:

1. Select node 2a
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QSAR TOOLBOX

Workflow process
Step 3. In vitro KeratinoSens (KE2, node 2a)

Example 1

KE 1

in chemico

KE2, node 2a: In this step we will check are there any data
> @ o o '® for the target chemical for the in vitro KeratinoSens assay

Skin Sensitization - o X
Full names Scheme Predictions bucket
0| = Molecular initiating event (MIE) - Protein binding alerts
L—lj % || | = Key event (KE 1) - Molecular interactions M: 794 uM
1a - In chemico peptide depletion assay DPRA (Cys) KE1 M: 110uM
» Profiling o P Data Gar| 1b - In chemico peptide depletion assay DPRA (lys) in chemico M: 143 uM
1c - In chemico Glutathione depletion assay GHS (RC50) in vitro
Export 1d - In chemico Adduct formation assay LC-MS KE 4 in vivo
Towl © - ' - | e | >
1 KE 2 - Cellular responses (gene expression) in vive
o= I / 2a - In vitro KeratinaSens (EC1.5, EC2, EC3)
Gather Import  IUCLIDG U ase Inventory 2b - In vitro LuSens (EC15, EC2)
= KE 3~ Cellular responses (activation of dendritic cells) 8
Not checked
Documents Filter endpoint tree... 3a - In vitro Dendric cell activity assay h-CLAT (expression of C
3b - In vitro dendritic cell activity assay MUSST (expression of ¢
" 2 it i ol i m LS feereeecion v .
L >
; . el
Lase formation<AND>S | by
1] Enter GF{RA) | (T Info panel
Node o rame 25
[#] Structure info Node full name: In vitro KeratinaSens (EC1.5, EC2, EC3)
CH3 Relevant databases:
&) Parameters Ho Keratinocyte gene expression Givaudan
- 9 n - 6.67 (-14.9-28.2
[#] Physical Chemical Properties LAlR: 6.67 (-14.9-28.2) mmol/L HsC Associated endpoint tree pasitions:
[%] Environmental Fate and Transport Human health hazards#Sensitisation
. N N Organ=Skin
[#] Ecotaxicological Information Type of method=in Vitro
(=] Human Health Hazards H3C Assay=KeratinoSens
b a~ Endpoint=EC1.5
—— Acute Toxicity J o
—{*] ADME Human health hazards*Sensitisation
N . 5 Organ=Skin
— Bioaccumulation Type of method=in Vitro
—— Carcinogenicity S —

— Toxicity /
— Genetic Toxicity

- immunotoxicity ] 1. Keep the node 2a selected
— lrritation / Corrosion

| Newrotoxicity i 2. Go to level of CAS number from document tree
R 1 3. Go to Data
peated Dose Toxicity

e e o Senstistion Awswace | 4. Unselect all databases
Homan Heath Hazarde. . 7 5. Select highlighted database

Soss ) 6. Click Gather
] o =5i0 - 3 1 i .
B REACH SK (normaiser e 11 M 110 7. The experimental data appears on Data matrix

M Skin Sensitization EC3 171 M: 143 uM

I Skin sensitization ECETOC T ey s 4 8. Node 2a has been changed to passed based on
[ i e - implemented thresholds (slide #14)

—{*] Toxicokinetics, Metabolism and Distribution
[#] Profiling
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QSAR TOOLBOX

Workflow process
Step 3. In vitro LuSens (KE2, node 2b)

Example 1

KE 1

in chemico

KE2, node 2b: In this step we will check are there are data
for the target chemical for the in vitro LuSens assay

KE 4 invivo

4|> in vive. AD@
o

— Skin Sensitization - o x
01010
?:Hng Full names Scheme Predictions bucket
® Molecular initiating event (MIE) - Protein binding alerts 3 -
¥ Input » Profiling » Cateocz 3 Gap Filling ® Key event (KE 1) - Molecular interactions M: 189 uM
12 - In chemico peptide depletion assay DPRA (Cys) KE 1 M: 425 uM
. Export Delete 1.~ In chemico peptide depletion assay DPRA (Lys) in chemico
[ A % % 1c - In chemico Glutathione depletion assay GHS (RC50) ©
| 1d - In chemico Adduct formation assay LC-MS in vitro KE 4 in vivo
Gather Import  IUCLID6 IUCLIDG Database Inventory = KE2 - Cellular responses (gene expression) . 4D invivo 4D @
2 - In vitro KeratinoSens (EC1.5, ECZ, EC3)
Filter endpoint tree... 1 [target] [ACP targef] 2b - Inwitro LuSens (EC1.5, EC2)
Documents P
= KE 3 - Cellular responses (activation of dendritic cells)
i) - 3 - In vitro Dendric cell activity assay h-CLAT (expression of C
# [C: 1:Md: 2;P: 1] CAS: 107755 ) 3b - In vitro dendritic cell activity assay MUSST (expression of ( Notpsssed
or P: 1] Schiff base formation<AND><| | [N by o st Aot ol i e AT i || D
B8 [C: 19;Md: 59;P: 1] Enter GF(RA) e N 2
Terget chemical Info panel | |
) Structure info Node short name: 25
[] Parameters Node full name: In vitre LuSens (EC15, £C2)
5] Physical Chemical Properties 171 R 6.67 (-14.9+28.2) mmol/L oo /CH3 Relevant databases:
. Keratinocyte gene expression LuSens
103 rc e (Eima ey H3C Associated endpoint tree positions:
[#] Ecotoxicological Information Human health hazards#Sensitisation
Organ=Skin
[ Human Health Hazards c Type of methodin Vitro
—— Acute Toxicity J HyC Assay=LuSens
ADME ~ Endpoint=EC1.5
il - 0
L e Human health hazards#Sensitisation
Organ=Skin
—— Carcinogenicity i Type of methods=in Vitro
— I Toxicity / Te
—— Genetic Toxicity

— Immunotoxicity
r— lrritation / Corrosion

° | Neurotosdcty ) 1. Select node 2b

—— Photeinduced toxicity

e ———— i 2. Go to Data module

Sensitisation AW SWAOP |

- 6 3. Unselect all databases

M Physical Chemical Pro
hemical React
Experim

4. Select highlighted database
o it i o : 5. Click Gather
‘“’"‘--------------_-----------’ 6. The experimental data appears on Data matrix

+—— Toxicity to Reproduction

o o nd Disbuton 7.Node 2b has been changed to passed based on
implemented thresholds (slide #14)
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QSAR TOOLBOX

Workflow process
Status of nodes in vitro KeratinoSens and LuSens assays

Example 1

= Skin Sensitization - O X
Full names Scheme Predictions bucket
® Molecular initiating event (MIE) - Protein binding alerts ~ ~ 3 [l 0=t

M: 189 pM
M: 425 pM

® Key event (KE 1) - Molecular interactions
1a - In chemica peptide depletion assay DPRA (Cys)
1b - In chemico peptide depletion assay DPRA (Lys)
1c - In chemico Glutathione depletion assay GHS (RC50)

1d - In chemico Adduct formation assay LC-MS

= KE2 - Cellular responses (gene expression) . -

2a - I vitro KeratinoSens (EC1.5, EC2, EC3)

2b - In vitro LuSens (EC1.5, EC2)

® KE 3 - Cellular responses (activation of dendritic cells) r——
ot checke
3a - In vitro Dendric cell activity assay h-CLAT (expression of C

3b - I vitro dendritic cell activity assay MUSST {expression of
- In viten danriritic call artivit s ST lavnracei

i witrm Aandritic al ez LIS

Target chemical Info panel

About |
Node short name: 2b

Node full name: In vitro LuSens (EC1.5, EC2)
CH3 Relevant databases:

Keratinacyte gene expression LuSens
HaC i int tree posit
Human health hazards#Sensitisation
Organ=Skin
Type of method=in Vitra
HaC Assay=LuSens
Endpoint=EC1.5
N
0

Human health hazards#5Sensitisation
Organ=5kin
Type of methad=in Vitro

®* The both nodes related to in vitro assays are "“Passed” due to positive
experimental data found for the target chemical and implemented
thresholds (slide #14)

* The workflow should move further to the other in vitro assays (KE3,
nodes 3a, 3b and 3c¢)
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QSAR TOOLBOX

Workflow process
Step 4. In vitro Dendric cell activity assays h-CLAT, MUSST and
mMMUSST (nodes 3a, 3b and 3¢)

Example 1

KE3, node 3a: In this step we will check are there are data for the
target chemical for the in vitro Dendritic cell activity (h-CLAT) assay

Skin Sensitization - [m] x

Full names

b - In chemico peptide depletion assay DPRA (Lys)
ay GHS (RC50)

—
01010

01 0
10100

» Input » Profiling ata » Category definition  ® Data Gap Filling

Delete

n
.2y mMUSST (expression o
tion)

Import  IUCLIDG IUCLIDG Database Inventory

Documents Y 1 ltarget] [AOP target]

oM Terget chemical
p oo /M3 Rel
Sl He e et st
e 1/1 Ri 6,67 (-14.9:38.2) mmal/L e
[ Ecotoxicological Information Xo
[5) Human Health Hazards
1. Select node 3a
ey i 2. Select database related to node 3a (Dendritic cell COLIPA)
— Iniation/Comosion i 4 but before that unselect all others
I ; 3. Click Gather and click OK in the appeared message
I e N S — Y 4. The experimental data appears on Data matrix. The endpoint
' i row related to the target assay (Dendritic cell activity (h-CLAT)
E] Dendritic Cell Activity (h-CLAT) : is gettlng green hlghllghted
----- e e et I 5. Based on the implemented threshold status of node 3a is
i e, : changed to “Passed”.
T —— - ! 6 6. Moreover data is found for the target chemical for the other 2
{3 Toxicokinetics, Metabolism and Distribution i Dendr|t|c Ce” assays: mMUSST and MUSST (node 3b and 3C)-
i frefing 7. Hence, their status is changed to “Passed” based on the
The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories implemented data thresholds (inde 14)'




QSAR TOOLBOX

Workflow process
Status of nodes in vitro Denderitic cell activity assays)

=] Skin Sensitization — O X

Full names Scheme Predictions bucket

1b - In chemico peptide depletion assay DPRA (Lys) 2 & Data

f N .
1c - In chemico Glutathione depletion assay GHS (RC50) M: Positive
KE 1 M: Positive

1d - In chemico Adduct fermation assay LC-MS :
® KE 2 - Cellular responses (gene expression) in chemico KE 3 M: Pasitive

2a - In vitro KeratinoSens (EC1.5, EC2, EC3) KE 2 1 vitro M: Positive

2b - In vitre LuSens (EC1.5, EC2) in vitro

[ -
.L.’ '

® KE 3 - Cellular responses (activation of dendritic cells) . >

3a - In vitro Dendric cell activity assay h-CLAT {expression of C
3b - In vitro dendritic cell activity assay MUSST (expression of {

2 @ |

0000

3c - In vitro dendritic cell activity assay mMUSST (expression o
& v (e Mot checked >
" KE 4 - Organ responses (T-cell activation) -
4 - In vivo Organ response (EC3 LLNA) AN y
» Aduvarca nitroma (BN — In wivn Qrnanicm racnnnca (GPAMT) - v
< > <

Target chemical Info panel

~
MNode short name: 32

Mode full name: In vitro Dendric cell activity assay h-CLAT (expression of CD54 and CD86)

Relevant databases:
Dendritic cells COLIPA

Associated endpoint tree positions:
Human health hazards#Sensitisation
Crgan=Skin

Type of method=in Vitro
Assay=Dendritic Cell Activity (h-CLAT)
Endpoint=CD54

Human health hazards#Sensitisation
Crgan=Skin
Type of method=in Vitro

w
f_ra AT

* The status of nodes 3a, 3b and 3c related to the in vitro Dendritic cell activity
assay (h-CLAT, mMUSST and MUSST) are “passed” due to positive experimental
data found for the target chemical

* The workflow moves further to the in vivo LLNA assay (KE4, node 4)

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April 2020 45



QSAR TOOLBOX

Workflow process
Step 5. In vivo Organ response (LLNA)(KE4, node 4)

Example 1

KE 1

in chemico

KE4, node 4: In this step we will check are there are data for the
el ).y target chemical for the in vivo Organ response (LLNA)

FQ:‘4> e 1> @
Skin Sensitization - o x
ot passea
e Full names Scheme Predictions bucket
Tc - In chemico Glutathione depletion assay GHS (RC50) Data
1d - In chemico Adduct formation assay LC-MS M:23 %
= KE2 - Cellular responses (gene expression) KE 1 M: 224 %
2a - In vitre KeratinoSens (EC1.5, EC2, EC3) in chemico M: 224 %
b - Invitro LuSens (EC1.5, EC2) & KE 2 M:23%
» Profiling LeC LR ELE |« KE 3 - Cellular responses (activation of dendritic cells) . in vitro KE 4 7 M:23%
Export Delete 3a - In vitro Dendric cell activity assay h-CLAT (expression of C [ [ i vive M:18%
= — % 3b - In vitrs dendritic cell activity assay MUSST (sxpression of ( . . (P 7f M: 18.8 %
e y (%] 3¢ - In vitro dendritic cell activity assay mMUSST (expression o . M: 23 %
Gather mport IUCLDG  IUCLIDG  Database Inventory = KE4-0 (T-cell activation) . M:20%
rgan responses (T-cel activation s
o Documents Filter endpoint tree. Y 1 [target] [ACP targ Lhivee, Organt esponiei (EEHITNA)
= Adverse outcome (AQ) - In vivo Organism response (GPMT) . M:33%
pr— v Mi33%
# [C: 1;Md: 17:P: 1] CAS: 107755 wl [ € > < M4 %
(u] ] Schiff base formation <AND >Schiff W
B [C: 19;Md: 59:P: 1] Enter GF(RA) Structure Target chemical Info panel

Node short name: 4 2

B Stracture fo Mode full name: In vivo Organ response (EC3 LLNA)
ructure i
CH3 Relevant databases:

(2] Parameters. HO Skin sensitization ECETOC
(3 Physical Chemical Properties 1/1 R 6.67 (-149+28.2) Skin sensitization

5] Environmental Fate and Transport H3C REACH Skin sensitisation database (normalised)
[#) Ecotaxicalogical Information Associated endpoint tree positions:
Human health hazardsSensitisation
[ Human Healﬂ'n -Hazards HyC Organeskin
I~ Acute Toxicity J ~ Type of methad=in Vive
+—{% ADME | 0 Assay=LLNA

—— Bioaccumulation Endpoint=EC3

— Carcinagenicity
— Toxicity /
— Genetic Toxicity

Associated profiles:

— icity
- Irritation / Corrosion
I Neurotoxicity

- Photoinduced toxicity
—— Repeated Dose Toxicity
=] Sensitisation

1. Select node 4
2. Click Unselect all and select highlighted database
3. Click Gather and click OK in the appeared message
L e i — 4. The data appears in the datamatrix
e 5. The node 4 is automatically changed to passed, based on
= T o 2 experimental data found for the target chemical and the
oA implemented thresholds (see slide #14).

AW SWAOP

Skin sensitization ECETOC

— Toxicity to Reproduction
L& Toxicokinetics, Metabal
[ Profiling

and Distril
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QSAR TOOLBOX

Workflow process
Step 6. In vivo Organism response (GPMT)(node AO)

Example 1

KE 1

in chemico

Node AO: In this step we will check are there are data for the target

° e chemical for the in vivo Organism response (GPMT).

Not passed -

Cpases Skin Sensitization - [u} X
BB [ et o

> Category definition  » Data Gap Filling » Report ® KE2 - Cellular responses (gene expression) KE 1
2a - In vitro KeratinoSens (EC1.5, EC2, EC3) in chemico
2b - In vitro LuSens (EC1.5, EC2)

g ] KE 2
Gather lport  IUCLIDG \UCLIDG. e () KE 3 - Cellular responses (activation of dendritic

&
) i
- 107755 o 3¢ - In vitro dendritic cell activity assay mMUSST &
Schiff base < Schif s " _ » R
Schiff base formation <AND>Schi KE 4 - Organ responses (T-cell activation) e . .
./

3a - In vitro Dendric cell activity assay h-CLAT (&)
3b - In vitro dendritic cell activity assay MUSST (¢

(] Documents Filter endpoint tree..

Document 1

Structur
:P: 1] Enter GFRA) ructurs e 4 - In vivo Organ response (EC3 LLNA)

= Adverse outcome (AO) — In vivo Organism respo|

>

i e

(&) Structure info
[¥] Parameters.
[] Physical Chemical Properties 1/1 R:6.67 (-14.9+28.2) mmol/L. Target chemical Info panel
[#] Environmental Fate and Transport ~
[# Ecotoxicological Information Node short name: AQ

[) Human Health Hazards i Node full name: Adverse outcome (AQ) - In vive Organism response (GPMT)
Acute Toxicity

Relevant databases:
Skin sensitization ECETOC
Skin sensitization
REACH Skin sensitisation database (normalised)

Bioaccumulation
Carcinagenicity
Developmental Toxicity / Teratogenicity

Associated endpoint tree positions:
Genetic Toxicity P pos

Human health hazards#Sensitisation

Immunotoxicity Organ=5kin
itation / Corrosion Type of method=in Vivo
2 mm.tmcitily 3 Assay=GPMT
M Physical Chemical Properties 2 ::::";: ::3,, 4
=EEZ"§J;‘;;:;’§‘RL%'” Insitisation AWSWACP | 1. Se|eCt node AO
Human Health Hazards =) Skin . - -
e : 2. Click Unselect all and select highlighted database
A 173
DY S e . Ve j (they are same as in the previous step 5: node 4)

Skin Sensitzation ToxCast

1 Sk senstization ECETOC Towciy o Reproduction - ] 3. Click Gather
4. No data for the target endpoint (GPMT assay) is found.
Data is available but for other endpoints.
Therefore next step is to make read-across for the target
taken into account the most relevant profilers for collecting
analogues (see next slide)

Inventories
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QSAR TOOLBOX

Workflow process
Step 6. In vivo Organism response (GPMT)(node AO)

Example 1

KE 1

in chemico

Node AO: In this step we will define a category with analogues

» input » Profiling

Categorize

i K

Define Defne with metabolism Subcategorize Combine Clustering

Category consistency

Category elements

@ Documents

Document 1 Groupir i Protein binding alerts for skin sensitization — O

# [C 1;Md: 17:P: 1] CAS: 107755
0 [C: 5
6B [C: 19:Md:

1] Schiff base formation < AND>Schiff base fc
;P: 1] Enter GF(RA)

Target categories
Schiff base formation
Schiff base formation » > Schiff base formation with carbonyl compounds

Schiff base formation > > Schiff base formation with carbonyl compounds >> A

@ Options

Down Up Opt

[~} Protein binding alerts for skin sensitization by OASIS

Options 4

Select Al

General Mechanistic
Protein binding by O
Protein binding by O
Protein binding pote
Protein binding pote
Protein binding pote

Endpoint Specific
Keratinocyte gen
poow. o ot oo o

All categaries

(N/A)

Combi fil
omabine prafies [ Invert result

[ Strict
[ sort results

® AND O OR

sitization by OASIS

o e having same protein binding alerts as the target based on relevant
protein binding profiler.
=D Skin Sensitization - [m} X

Tc - In chemico Glutathione deplefion assay GHS ~
1d - In chemica Adduct formation assay LC-MS

= KE2 - Cellular responses (gene expression)
2a - Invitro KeratinoSens (EC1.5, EC2, EC3)
2b - In vitro LuSens (EC1.5, EC2)

® KE 3 - Cellular responses (activation of dendritic

KE1

in chemico

3a - In vitro Dendric cell activity assay h-CLAT (&1
3b - In vitro dendritic cell activity assay MUSST (¢
3¢ - In vitro dendiitic cell activity assay mMUSST

® KE 4 - Organ responses (T-cell activation)
4 - In vivo Organ response (EC3 LLNA)
Adverse outcome (AO) — In vivo Organism respo) -—— .

>

Target chemical Info panel

[reas] -

Node short name: AC
Node full name: Adverse outceme (AO) - In vivo Organism response (GPMT)
Relevant databases:
Skin sensitization ECETOC
Skin sensitization
REACH Skin sensitisation database (normalised])
Associated endpoint tree positions:
Human health hazards#Sensitisation
Organ=Skin
~ Type of methods=in Vive
0 Assay=GPMT
Endpoint=5 MW N

Human health hazards#Sensitisation

1. Keep AO node selected

2. Go to Category definition module

3. Select the most relevant profiler (Protein binding alerts
for SS by OASIS)

4. Click Define

5. Confirm the identified categories in the target (aldehydes),

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories

which will be used for searching analogues. Click OK. 75
analogues are identified. Read-data for the analogues (not
shown)
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QSAR TOOLBOX

Workflow process
Step 6. In vivo Organism response (GPMT)(node AO)

Node AO: In this step we will perform read-across for the target for the target
endpoint (GPMT) based on the identified analogues.
QSAR TODIL 6 - E E E = xosé:

» Profiling P Category definftion  » Data Gap Filing «@
sap Fimng ) ECD QSAR Toolbox

o g Chemicals

Subcategorization

Example 1

A

Trend analy is Read across /")SAR Standardized Automated
Options 4 Profilers 1 Selected
[-] Documents £ Select Al Unselect All_[ Invert [About| Options

ument 1 TEER Expert System - USEPA ~
CAs-1077ss

Target

Skin irritation/corrosion Exclusion rules by BfR [90%,100%] .
Skin irrication/corrosion Inclusion rules by BfR i T 1 Possible data inconsistency x

& Empiric
Gap filling scale/unit 4

Subcategorization - 0

Options « Profilers 1 Selected Adjust

£l Selectal Unselect Al | Invert [About | Options o

Oncologic Primary Clssification

©) Skin Sensitization (Danish EP
Skin sensitisation | (Osis)
in sensitisation Il (ECETO

No alert
Protein binding alerts for Chromosomal aberration by OA ‘ | Skin sensitiaation IV (GPMT)
Schiff ba:
St L roxeemat i converted dats
Schif ba Repeated dose (HESS) ] : :4: . 17 from scale Skin sensidisation IV (GPMT)
= . O Allcate : Categary B
Retinoic Acd Receptor Bindng e Tornree e ; Positive Dats 17/17; Chemicals 17/17
TLER Expert System - USEPA Select Al Unselect Al Invert Analogues

Do not account metabolsm B
« Documented
Observed Mammalan metabolism

Skin iitation/ corrosion Exclusion rules
Skin iritation/ corrosion Inclusion rules

4 Empiric Observed Microbial metabolism
11" Observed Rat In vivo metabolsm (1) [30%.40%)
Observed rat lver metabolsm with quantiative data (1) [50%,60%)
Observed Rat Liver 59 metabolism (1) [90%,100%]
-+ Simulated
q : lchiff base form..., Schiff base form... 6
-
5 Hydrolysis simulator (acidic) >
mns i Metabolisms 1 Selected - Hydrolysis simulator (basic) Selected 13 (3/16) " [v]
F] sclectAl | UnselectAl | et [About|Options Hydrolysis simulator (neutra) 5 . o
. . in vivo Rat metabolsm simulator ZezmafiE Read-across predicti S MW N, based on 3 values Select / filter data
Observed Microbial metabolsm A || (1T No 4 Microbial metabolism simulator o o Predicted: Positive:

Observed Rat In vivo metaboli
Observed rat liver metaboism
Observed Rat Liver 59 metal
4 Simulated

anttative data (17) Schiff Base form| \%*‘
o | I Bll=—=\
5

SMWN

Hydrolysis simulator (acid;

Hydrolysis simulator (bat Negative 1-
Mark focused points
< >
in vivo Rat: metabolismysimu ator ; ; | I I | i : TrrearEleEn
Microbial metaboism fimufator Selected 1(16/17) 22 24 26 28 3 32 34 36 38 4
Rat liver 59 metabolsm simulator - - ) log Kow : 7
Tautomertm 1 acive desaivtor s SR  Accept prediction

1. Open endpoint tree to the level of Human Health Hazards#Sensitisation#Skin#in Vivo#GPMT#S M W N;

2. Go to Data Gap filling;

3. Apply read-across;

4. Select the default scale (Skin sensitization II (ECETOCQC));

5. Apply two consecutive subcategorizations: 5a: Protein binding alerts for SS + skin metabolism; 5b: Str. similarity -
remove analogues with similarity less than 30%;

6. The final prediction is positive based on three analogues with positive GPMT data;

7. Click Accept prediction. The prediction should be used for AO (steps are shown on slide 38)
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QSAR TOOLBOX

Workflow process
Status of nodes in vivo Organ and Organism assays (node 4 and AO)

Example 1

| Skin Sensitization - O x
Full names Scheme Predictions bucket
1c - In chemico Glutathione depletion assay GHE ~ [l Data
f \ —
1d - In chemico Adduct formation assay LC-MS KE 1 R: Positive

® KE2 - Cellular responses (gene expression)

2a - In vitro KeratinoSens (EC1.5, EC2, EC3) in chemico
2b - In vitro LuSens (EC1.5, EC2) & KE 2
® KE 3 - Cellular responses (activation of dendritic in vitro KE 4 L vive

| e | T @
0

Y —
3c - In vitro dendritic cell activity assay mMUSST .

3a - In vitro Dendric cell activity assay h-CLAT (g . >
3b - In vitro dendritic cell activity assay MUSST (¢ .

= KE 4 - Organ responses (T-cell activation)
4 - In vivo Organ response (EC3 LLNA)

Adverse outcome (A0) - In vivo Organism respo/ = .

< ¥ v

Target chemical Info panel
Node short name: AQ

Node full name: Adverse outcome (AC) - In vive Organism response (GPMT)
Relevant databases:

Skin sensitization ECETOC

Skin sensitization

REACH Skin sensitisation database [normalised)

Associated endpoint tree positions:
Human health hazards#Sensitisation
Crgan=5kin

Type of method=in Vive
Agsay=GPMT

Endpoint=5 MW N

Human health hazards#Sensitisation
A .

* Both nodes related to the two in vivo assays (LLNA and GPMT) are “passed”
based on the positive experimental (LLNA) data found for the target chemical
and positive read-across prediction (for GPMT assay).
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QSAR TOOLBOX

Outlook

* Background
* Objectives
®* Overview of AOP scheme as implemented in the Toolbox

* The exercise

* Example 2: Eugenol (CAS 97-53-0)
* Input target
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QSAR TOOLBOX

Chemical Input
Enter CAS# 9/7-53-0

The Toolbox now searches the databases to find out if the CAS# you entered is linked
to a molecular structure stored in the Toolbox. It is displayed as a 2-demensional depiction

L&) Search by d 1 2 — 3 hd
| 97530 Z’][ | Search 42 oK A | Cancel |
| SelectAll || Unselect All || Invert Selection | Selected 1 of 1

CAS 07-53-0

SMILES COclec(CC=C)ccelO

C5 Relation High sz
Substance  Mono constitoent

Composition
HzC

Name "engenol (4-altyl-2-methoxyphencl

Sources

1. Create new document and Enter the CAS# 97-53-0 In the blank field;
2. Click Search button;
3. Press OK
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QSAR TOOLBOX

Chemical Input
Target chemical identity

* Double clicking “CAS Smiles relation” displays the
chemical identification information.

* This indicates the reliability of relation CAS-Name for
the target chemical(see next screen shots).

* The workflow on the first module is now complete, and
the user can proceed to the next module.
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QSAR TOOLBOX

Chemical Input
Target chemical identity

01010
QSAR TOOLBOX h f0100 %

¥ Input » Profiling ¥ Category definition ¥ Data Gap Filling » Report 2

Document Single Chemical Chemical List Search Target Endpoint
" .
B & X @ m@ > § &. eE=E E- N
New Open Close Save CAS# Name  Structure Composition Select Chem|Ds Database Inventory List Substructure (SMAR ] 87530/ COCTec(CC=Clecc1O _ O %
o [ —— Filter endpoint tree... ? 1 [target] — - - -
e — - Exist in data source | Data source type | Data source quality Assigned SMILES in data
# [C: 1;Md: 0;P: 0] CAS: 97530 1 Acute Oral toxicity DB Database Distribute to QA no ~
B ~x\/% ADME Database Database Distribute to QA no
Agquatic OASIS Database Distribute to QA no
e Bacterial mutagenicity ISSSTY Database Distribute to QA no
Additional Ids EC Number:2025891 Canada DSL Inventory Distribute to QA no
CAS Number 097-53-0 Carcinegenic Potency Database (CP[ Database Distribute to QA no
CAS-SMILES relation I High H Carcinogenicity&mutagenicity 155C2 Database Distribute to QA no
Chemical name(s) "eugenal (4-allyl-2-methoxyphenoll:.., Cell Transformation Assay IS5CTA Database Distribute to QA no
Lempesing Chemical Reactivity COLIPA Database Distribute to QA no
I A e el C10H1202 — Dendritic cells COLIPA Database Distribute to QA no
e Mons consituent DSSTOX Inventory High quality source no
SMILES C0c1ec(CC=Clecc1O
Parameters ECHA CHEM Database Distribute to QA no
[3] Physical Chemical Properties ECHA PR Inventory Distribute to QA yes
Environmental Fate and Transport ECOTOX Database Distribute to QA yes
[#] Ecotoxicological Information EINECS Inventory High quality source no
(5] Human Health Hazards . Experimental pKa Database Distribute to QA no
Food TOX Hazard EFSA Database Distribute to QA no
GARD Skin sensitization Database Distribute to QA no
Genotoxicity OASIS Database Distribute to QA no
Genotoxicity pesticides EFSA Database Distribute to QA no
GSH Experimental RC50 Database Distribute to QA no v

1. Double Click
2. Relationships CAS-SMILES. More information for the relation CAS-SMILES could be found
on slide 22
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QSAR TOOLBOX

Outlook

* Background
* Objectives
®* Overview of AOP scheme as implemented in the Toolbox

* The exercise

* Example 2: Eugenol (CAS 97-53-0)
* Input target
* Set AOP target
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QSAR TOOLBOX

Activate AOP

QSAR TOOLBOX h
Full names Scheme

> input  Profiing [ Mot niiting vt W~ Protin bicing serts— 13
® Key event (KE 1) - Molecular interactions
1a - In chemico peptide depletion assay DPRA (Cys) KE 1
™ . U f b - In chemico peptide depletion assay DPRA (lys) in chemico KE 3
' % x hﬁ] m - .‘ I 1c - In chemice Glutathione depletion assay GHS (RC50) KE 2 in vitro
1d - In chemico Adduct formation assay LC-MS

= = = - - - in vitro KE 4
Mew Open Cloze Save CAS# MName  Structure Composition Select Chem|Ds = %@ " KE2 - Cellular responses (gene expression) '_®_| > e [> a > e D] wnvivo D @

2a - In vitro KeratinoSens (EC1.5, EC2, EC3) L

Document Single Chemical

invive

° Documents Filter endpoint tree... 2o - In vitro LuSens (EC1.3, EC2)
® KE 3 - Cellular responses (activation of denditic cells) - e
% Document 1 e 2a - In vitro Dendric cell activity assay h-CLAT (expression of C e
# [C: 1;Md: O;P: 0] CAS: 97530 L. 3b - In vitro dendritic cell activity assay MUSST (expression of
Siruct e i i ol i scem ST avrrncsion | D
ructure < > v
e,
- Target chemical Info panel
. Node short name: MIE
" g Export Data matrix
[#] Structure info CHa Node full name: Molecular initiating event (MIE) — Protein binding alerts
) Export CAS list Associated profiles:
(%) Parameters Protein h\r:v'dml;?y onsis
i i i &J Expand branch Protein binding alerts for skin sensitization by OASIS
(2] Physical Chemical Properties - i Protein binding alerts for skin sensitization according to GHS
Envir tal Fate and T rt & Collapse branch Protein binding by OECD
P
H3C: Associated simulators:
5 - - 3

LLF, gicallaf &) Expand All ~o Autauidation simulator

] Human Health Hazards 1 8 Collapse Al oH Skin metabolism simulator
Thresholds:
J
'2-57&1&3“- LR & Target endpoint Profile ‘Protein binding alerts for skin sensitization by OASIS'
= Passed: Any of the profiler categories

—{%] ADME &  Open path Not passed: No alert found

—— Bioaccumulation 1 Copypath

—— Carcinogenicity B | Remoe .

—— Developmental Toxicity / Teratogenicity

Function 3
—— Genetic Toxicity
P Sort 3
— Immunotoxicity
2 — Irritation / Corrosion et tres
—— Neurotoxicity Activat
I i e 1. Expand Human health hazard part of the
.

F—R&pﬂaﬁd—ﬂnﬁbﬂ'dh—--------- . - -

b Sensitisation awswaor . endpoint to the level of Sensitization

o e e e e e e e . .

Tonieity to Reproduction : 2. Right click near the AOP label
—{#] Toxicokinetics, Metabolism and Distribution 3

. Select Activate AOP. The AOP window
appears

4. The target chemical automatically appears in the
AOP window.
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QSAR TOOLBOX

Outlook

* Background
* Objectives
®* Overview of AOP scheme as implemented in the Toolbox

* The exercise

* Example 2: Eugenol (CAS 97-53-0)
* Input
* Activate AOP

* Workflow process
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QSAR TOOLBOX

Workflow process

* Workflow process start from molecular initiating event to the in
vivo organism respond

Y
KE 1
in chemico
KE 2
e in vitro
i - Bl -
® K
e O
aEp (Vv
Step 1 Step 2 Step 3 Step 4 Step 5 Step 6
MIE: In chemico: In vitro: In vitro: In vivo: In vivo:
protein protein binding gene cytokine Organ Organism
binding potency expression proflle_s in response response
assays assay dec”s”rét'c (LLNA) (GPMT)
>
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QSAR TOOLBOX

Workflow process
Step 1. MIE: protein binding

Example 2

KE 1

in chemico

MIE: Start with profiling of target chemical

KE 4 in vivo

o invito e
[ > > | e | >
o
e Skin Sensitization .
e

Full names
2
= Key event (KE 1) - Molecular interactions Mo alert found
12 - In chemico peptide depletion assay DPRA (Cys)

LBOX 1b - In chemico peptide depletion assay DPRA (Lys)

in chemico KE3 Mo alert found
KE 2 ) [Protein binding alerts for skin sensitization according
e - In chemico Glutathione depletion assay GHS (RCS0) in vitro No slert found
» Profiling i KE 4 in vivo o alert foun:
d - In chemica Adduct formation assay LC-MS. in vitro Protein binding alerts for skin sensitization by OASIS
N . &
Custom profile ® KE2 - Cellular responses (gene expression) [> |> e [> in vivo [> @ Ne alert found
o 2a - In vitro KeratinoSens (EC1.5, EC2, EC3) e &
el 2b - Invitro LuSens (EC1.5, EC2) e °
New  Del = KE 3 - Cellular responses (activation of dendritic cells) e °

Predictions bucket

- PProtein binding by OASIS

KE 1

?4 o
0000

—
L=

Hiter endooint tred Y 3a - Invitro Dendric cell activity assay h-CLAT (expression of C @
Documents B ’ 3b - I vitro dendritic cell activity assay MUSST (expression of
& Document 1 S I danelii ool 2t seens MIISST favresecinn v v
# [C: 1:Md: O;P: O] CAS: 97530 3 5 ¢ > : B
Structure Target chemical Info panel
About |
ode ot rame: M
#] Structure info Node full name: Molecular initiating event (MIE] - Protein binding alerts
CH2 g g

[#] Parameters Associated profiles:

) ) ' Protein binding by OASIS
E] Physical Chemical Properties Protein binding alerts for skin sensitization by OASIS

[#] Environmental Fate and Transport Protein binding alerts for skin sensitization according to GHS
[#] Ecotoxicological Information Protein binding by OECD

(=] Human Health Hazards 1 HaCa Associated simulators:
A o Autoxidation simulstor
cute Toxicity oH Skin metabolism simulator
] ADME - Thresholds:
[~] Profiling methods — Bioaccumulation ] Profile Protein binding alerts for skin sensitization by DASIS'
Opticns 4 05elected M |— Carcinogenicity Passed: Any of the profiler categories
Unselact & h Not passed: No alert found
Unsepaet Ml — I Toxicity / icity
c. - - .
—— Genetic Toxici
Protein binding by OASIS B "y
ECD —— Immunotoxicity
r— lrritation / Corrosion
rotein binding potency GSH —— Neurotoxicity R
Protein binding potency L\",:(DPIV Photoinduced toxicity i .
: - Repested Dose Toxicty i 1. Open Profiling
Protein binding alerts for skin sensitization according to GH¢ — Sensitisation AW SWACP |
Protein binding alerts for skin sensitization by OASIS — ToxCast i 2. Select node #MIE
Lk e —— - — Toxicity to Reproduction

@ and istitution 3. Relevant profilers are highlighted, select the profilers

e — 4. Apply selected profilers. The node is automatically changed to

“not passed” based on absence of alert. The next step is to
_m:i:::ﬁuﬂd investigate whether the substance has skin sensitization potential

after autoxidation
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QSAR TOOLBOX

Workflow process
Step 1. MIE: protein binding

Example 2

KE 1

MIE: Simulate Autoxidation (AU) products of the target chemical

in chemice KE3
KE2 in vitro
invitro e KE 4 invive
. R - Y D | @ T
e ° Skin Sensitization ! ki
e Full names Scheme Predictions bucket
ot checked e itiati 0 3 Protein binding byoasis |

= Key event (KE 1) - Molecular interactions. No alert found
[Protein binding by OECD!

No alert found

[ 1
L]

1a - In chemico peptide depletion assay DPRA (Cys)

pr— 1b - In chemico peptide depletion assay DPRA (Lys) KE 1

[Protein binding alerts for skin sensitization accordif

1 ] N N
gto1 e - In chemico Glutathione depletion assay GHS (RCS0) i chomico KE3 os——— |
"O0DLBOX 10100 1d - In chemico Adduct formation assay LC-MS KE2 invitro Protein binding oleizforzin ensiization by AN
= KE 2 - Cellular responses (gene expression) v KE4 invivo Noalert found
a » Category definition ~ » Data Gap Filling » Repart 2a - In vitro KeratinoSens (EC1.5, EC2, EC3) e °
2b - In vitro LuSens (EC1.5, EC2) D e D D= " > @ 1 x Michael addition I

Custom prefile

= KE 3- Cellular responses (activation of denditic cells)
M ) ) 0| 3a - In vitro Dendric cellactivity assay h-CLAT (expression of C
= =y o 3 3b - In vitro denditic cell activity assay MUSST (expression of

Apply  View New  Delete 3¢ - In vitro dendritic cell activity assay mMUSST (expression o

1 x Michael addition »> Michsel addition on cor
1 x Michael addition »> Michsel addition on cor
1 x Michael addition »> Michse! addition on qui
1 x Michael addition »> Michse! addition on qui
= KE 4 - Organ responses (T-cell activation)
(] Do rRnenis Filter endpoint tree.. Y |1 [target] [ACP target] 4~ In vivo Organ response (EC3 LLNA)

= Adverca nurtrnma {AD) — In vivn Drnanism rasnanca [GPMTY
< >

1 x Radical reactions

k 1 x Radical reactions »» Free radical formation

& Document 1 "
# [C: 1;Md: 0:P: 0] CAS: 97530 L
Structure ,&

Target chemical Info panel

o Node short name: MIE
Node full name: Molecular initiating event (MIE) ~ Protein binding alerts
Associated profiles:
CH2 Protein binding by OASIS
Protein binding alerts for skin sensitization by OASIS
Protein binding alerts for skin sensitization according to GHS
Protein binding by OECD
Associated simulators:
Autaxidation simulator

[ Structure info

(] Parameters.

[ Physical Chemical Properties

[ Environmental Fate and Transport

[# Ecotoxicological Information

H3C i
30, Skin metabolism simulator
() Human Health Hazards O
. —-—— - Thresholds:
[ Profiling i OH Profile ‘Protein binding alerts for skin sensitization by OASIS®

£] General Mechanistic :’;‘;‘;i”j Qe profler cateories
Profiling methods Protein binding by OASIS Neo alert found
N Protein binding by OECD Neo alert found
Select All ) Endpoint Specific
& wenaal metianisuc
Protein binding by OASIS
Protein binding by OECD
e S g p— , ) &) Metabolism/Transformation
M Protein binding potency GSH (=] Autoxidation simulator 5 metabolite(s)
W Protein binding potency Lys (DPRA 13 ©] General Mechanistic

Endpoint Specific .
- % tir Protein binding by OASIS 1 x Michael addition

] gen

Protein binding alerts for skin sensitization according to GH- Protein binding by OECD 1 x Michael addition i
Protein binding alerts for skin sensitzation by OASIS -] Endpoint Specific
- Protein binding alerts for skin 1 x Skin sensitization Category 1A
sensitization according to GHS 1 % Skin sensitization Category 1.

Profile ‘Pratein binding by OECD'
Passed: Any of the profiler categories
Not passed: No alert found

Options 4

Protein binding alerts for skin sensitiz... No alert found

Protein binding alerts for skin sensitiz... No alert found

1. Select Autoxidation simulator.
2. Select highlighted profilers relevant to the MIE
(they should be already checked)
3. Click Apply

o > e 4. The profiling results appeared on data matrix. As
= B === ==============< | seen protein binding alerts are identified for the AU

2 oo st e meck) products
5. The profiling results for the package parent & AU
products are also stored at the prediction bucket
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QSAR TOOLBOX

Example 2

KE3
=| g
L IR 4P -
o © O

©

KE 4

Workflow process
Step 1. MIE: protein binding

MIE: Simulate Autoxidation products of the target chemical - in
this step we need to change manually the status of the node

Skin Sen:

Full names
# Key event (KE 1) - Molecular interactions
1a- In chemico pestide depletion assay DPRA (Cys)
1b - In chemico peptide depletion assay DPRA ilys)
1 - In chemico Glutathione depletion assay GHS (RCS0)
1d - In chemico Adduct formation assay LC-MS
# KE2 - Cellular responses (gene expression)
2a - Invitro KeratinoSens (EC1.5, EC2, EC3)
26 - In vitro LuSens (EC1.5, EC2)
# KE 3 - Cellular responses (activation of dend

ic cells)

-

Jiten Amnclr

<

3a - Invitro Dendrie cell activity assay h-CLAT (expression of C
3b - In vitro dendritic cell activity assay MUSST (expression of {

1| iyt acsay mMIISST fovnrmceinn
>

Predictions bucket

1 2

KE 2

invitro

Y
L Set state

4

Target chemical

CHa

Info panel

Node short name: MIE
Node full name: Molecular initiating event (MIE) - Protein bind
Associated profiles:
Protein binding by OASIS
Protein binding alerts for skin sensitization by OASIS
Protein binding alerts for skin sensitization according to GHS
Protein binding by OECD
Associated simulators:
Autoxidation simulator
Skin metabolism simulatar
Thresholds:
Drofile ‘Protein binding alerts for skin sensitization by OASIS'
Passed: Any of the profiler categories
Not passed: No alert found

KE3

in vitro

Y - IS
Not checked

Passed

ing alerts

No alert found
[Protein

invivo

)

No alert found

1a - In chemico peptide depletion assay DPRA (Cys)
1 - In chemmico peptide depletion assay DPRA (lys)
1c- In chemico Glutathione depletion assay GHS (RC50)
1d - In chemico Adduct formation assay LC-MS

* KE2 - Cellular responses (gene expression)
2a - Invitro KeratinoSens (EC1.5, EC2, EC3)
2b - In vitro LuSens (EC1.5, EC2)
* KE 3 - Cellular responses factivation of dendritic cells)
3a - Invitro Dendric cell activity assay h-CLAT (expression of C
3b - In vitro dendritic cell activity assay MUSST (expression of (
dendritic cell activity ussT
= KE 4 Organ responses (T-cell activation)

3¢-In i

4~ In vivo Organ response (EC3 LLNA)
# Adverca nutrome (AOY — In viva Ormanism resnancs (GPMT)
¢ >

Scheme

°—|>

2. Select Set

state

1. Right click on the MIE node

3. Change the state from Not Passed to Passed
(the node change its color from green to red)
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Torget chemical Info panel

ez

Node short name: MIE

{CH2 Protein binding by OASIS

Thresholds:

KE 3
|i‘i E;
o 9
o ©

©

Node full name: Molecular initiating event (MIE) - Protein binding alerts
Associated profiles:

Protein binding alerts for skin sensitization by OASIS
Protein binding alerts for skin sensitization according to GHS
Protein binding by OECD
Associated simulator
Autexidation simultor
Skin metabolism simulator

H Profile ‘Protein binding alerts for skin sensitization by OASIS'

Passed: Any of the profiler categories
Not passed: No alert found

Profile ‘Protein binding by QECD"

y of the profiler categories

Not passed: No alert found

invivo

KE 4

invivo | P> @’
o

Predictions bucket
Protein binding by OASIS

No alert found
Protein binding by OECD

No alert found

No alert found
Protein bindi

No alert found

H
B
H

OASIS + Autoxidation simulatol
1% Michael addition
1% Michal addition »> Michael addition on cor
1% Michael addition >> Michael addition on car.

1 x Michael addition >> Michael addition on qui
1 x Michael addition >> Michael addition on qui
1xRadical reactions

1xRadical reactions > Free radical formation

v Radical ronrtinne 5 Fras radical farmatinn &
>
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QSAR TOOLBOX

Workflow process
Status of node Molecular initiating event

B] Skin Sensitization

Example 2

Full names Scheme Predictions bucket
Protein binding b

No alert found
Protein binding by OECD
No alert found

OASIS

" Key event (KE 1) - Molecular interactions
- In chemico peptide depletion assay DPRA (Cys) e N

No alert found
otein binding al

Mo alert found

1 x Michael addition

1 x Michael addition > > Michael addition on con
1 x Michael addition >> Michael addition on con

1 x Michael addition > > Michael addition on qui

1b - In chemico peptide depletion assay DPRA (Lys) KE 1

1c - In chemico Glutathione depletion assay GHS (RC50) in chemico KE3

1d - In chemico Adduct formation assay LC-MS KE 2 in vitro

® KE 2 - Cellular responses {gene expression) in vitro KE 4 in vivo
2a - In vitro KeratinoSens (EC1.5, EC2, EC3)

26 - In vitre LuSens (EC15, EC2) l> o D @
® KE 3 - Cellular responses (activation of dendritic cells)

3a - In vitro Dendric cell activity assay h-CLAT {expression of C

3b - In vitro dendritic cell activity assay MUSST (expression of {

3c - In vitro dendritic cell activity assay mMUSST (expression o

1 x Michael addition » > Michael addition on qui

= KE 4 - Organ responses (T-cell activation) 1 x Radical reactions

[eeeo

4 - In vivo Organ response (EC3 LLNA) 1 % Radical reactions > > Free radical formation

® Aduarca niteama (AN — In wivn Ornanicm racnnnca (GPMTY

< >

1 v Radical reartinne 55 Fraa radiral farmation

Target chemical Info panel

Node short name: MIE

Node full name: Molecular initiating event (MIE) — Protein binding alerts
Associated profiles:
CH> Protein binding by OASIS
Protein binding alerts for skin sensitization by OASIS
Protein binding alerts for skin sensitization according to GHS
Protein binding by QECD
Associated simulators:
Autoxidation simulator
ch‘-\_o Skin metabolism simulator
Thresholds:
H Profile 'Protein binding alerts for ckin sensitization by OASIS'
Passed: Any of the profiler categaries
Not passed: No alert found

Profile 'Protein binding by OECD"
Passed: Any of the profiler categories
MNot passed: No alert found &

* The node MIE is passed due to the presence of positive protein binding
alert identified for the Autoxidation products of the target chemical

* The workflow should move further to the in chemico assays
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QSAR TOOL

BOX

Workflow

process

Step2. In chemico peptide depletion assay DPRA (Cys) (KE1, node 1a)

Example 2

a |UCLIDG IUCLID6  Database Inventory

Documents

= 0] CAS: 97530

Invert | About| Options
Physical Chemical Propertie!
Chemical Reactivity COLIPA
[M] GSH Experimental RC50
W Human Health Hazards
M Dendritic cells COLIPA
W Keratinocyte gene expression Givaudan
M Keratinocyte gene expression LuSens
W REACH Skin sensitisation database (normalised)
W Skin Sensitization
M Skin sensitization ECETOC

KE1, node 1la: Check for experimental data

Filter endpoint tree.. | Rbout
[ Structure info
[#) Parameters.
—— Boiling point
cn::g;if!g---‘mg‘(\ 1. Select node 1a
%d:pI:ti:SfLysin:E 1/2 M:4.24 % ‘/*/ 2 GO tO Data
P — 1 T | 3. Select highlighted database
S 4. Click Gather
T 5. The selected database (Chemical reactivity
[ eting  esing pent COLIPA) is related to three AOP nodes - 1a, 1b and
[ onietog gt 1d (i.e. data is available for the endpoints related to

{3 Partition Coefficient:

—— Solubility in organic solvents / fat solubility
—— Stability in organic solvents and identity o...
—— Surface tension

- Vapour pressure

—— Viscosity
' Water solubility
[#] Environmental Fate and Transport

[#] Ecotoxicological Information

these nodes). In our case data is found for the
target chemical for all the 3 nodes. Hence, the three
nodes are marked as Passed (based on the
implemented thresholds, see slide 14). The
workflow could move to the next KE1 node -1c.
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QSAR TOOLBOX

Workflow process
Step2. In chemico Glutathione depletion assay GHS (RC50) (KE1, node 1c)

Example 2

l l KE1, node 1c: Check for experimental data

KE 1

in chemico

KE 4 in vivo

o |
Ly no | >
9 ©

- Skin Sensitization - a X
® Molecular initiating event (MIE) — Protein binding alerts o

M: 471 mmol/L

M: 139 mmol/L
KE 3 M: 14.2 mmol/L
invitro
KE 4 invivo
4‘> e 4|> in vivo 4|> @

% % % 26 - Invitro LuSens (EC15, EC2)

: = KE 3 - Cellular responses (activation of dendritic cells)
Gather Import IUCLID6  IUCLD6  Database Inventory 3a - In vitro Dendric cell activity assay h-CLAT (expression of C
36 - In vitro dendritic cell activity assay MUSST (expression of

® Key event (KE 1) - Molecular interactions
— 1a - In chemico peptide depletion assay DPRA (Cys)
1 - In chemico peptide depletion assay DPRA (Lys) q
TOOLBOX @ 1c - In chemico Glutathione depletion assay GHS (RC50) 2
» Input » Profilng )2 » Category definition Data Gap Filling 1 In chemico Adduct formation assay LC-MS o Wvitro
= KE2 - Cellular responses (gene expression) Iy >
Import Export Delete 23 - Invitro KeratinoSens (EC1.5, EC2, EC3) . e

(-] Documents Filter endpaint tree... Y 1 [target] [AOP target] 3¢ - Invitro dendritic cell activity assay mMUSST (expression o
% Document 1 < 2
# [C: 1:Md: 3;P= 0] CAS: 97530 % Target chemical Info panel |
Structure ~
Lo
~ Node short mame:
- Node full name: In chemico Glutathione dpletion assay GHS (RC50)
2
. Relevant databases:
Bl Structure info | GSH Experimental RC50
[5] Parameters Associated endpoint tree positions:
[=] Physical Chemical Properties Physical Chemical Properties#Chemical reactivity
. S Assay=GSH

— Autoflammability / Self-ignition temperat... Hye EriaraGSH ACSD
— Boiling point o}

Chemical reactivity H Associated profiles:

P Protein binding potency GSH
Associated simulators:
143 M: 471 mmol/L | Autoridation simulator
Thresholds: v

L L
+—— Dissodiation Constant (pKa)

+— Explosive properties
— Flammability

- Flash point

—— Meting / freezing point

— Oxidation reduction potential

L ot ropertin 1. Select node 1c

t— Particle size - -
Ema‘gmm Lan o ms 2. Select highlighted database (unselect
GSH Experimental RCS0 r— Solubility in organic solvents / fat solubility
W Human Health Hazards I~ Stability in organic solvents and identity o... d I I th e rest)
M Dendritic cells COLIPA +—— Surface tension -
—:-‘.ipuu.r‘;’rmre 3. CIICk Gather
L

e 4. Node 1c is getting passed based on the
thresholds for experimental data

[#] Ecotoxicological Information
(3] Human Health Hazards
(3 Profiling
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QSAR TOOLBOX

Workflow process
Status of In chemico assays

Example 2
=] Skin Sensitization - [m} *®
Full names Scheme Predictions bucket
® Molecular initiating event (MIE) - Protein binding alerts - Data
= Key event (KE 1) - Molecular interactions M: 471 mmol/L
1a - In chemico peptide depletion assay DPRA (Cys) KE 1 ( \ M: 13.9 mmal/L
1b - In chemico peptide depletion assay DPRA (Lys) in chemico KE 3 M: 14.2 mmal/L

1d - In chemico Adduct formation assay LC-MS

= KE2 - Cellular responses (gene expression) & D
2a - In vitro KeratinoSens (EC1.5, EC2, EC3) .
2b - In vitro LuSens (EC1.5, EC2)

= KE 3 - Cellular responses (activation of dendritic cells)

KE 2 in vitro

in vitro KE 4 in vive
| @ O . °w <@

Mg |
I_.ﬂ

3a - In vitro Dendric cell activity assay h-CLAT (expressicn of C e
3b - In vitra dendritic cell activity assay MUSST (expressian of | Notpassed . )
3c - In vitro dendritic cell activity assay mMUSST (expression o . - \ /

< ¥

Target chemical Info panel

A
MNode short name: 1c

Node full name: In chemico Glutathione depletion assay GHS (RC50)

Relevant databases:
GSH Experimental RC50

ICHQ

Associated endpoint tree positions:

Physical Chemical Properties®Chemical reactivity
Assay=GSH

H3C\O Endpoint=G5H RC50

H Associated profiles:

Protein binding potency GSH

Associated simulators:
Autoxidation simulator

Thresholds: v

* The nodes related to the in chemico assays are passed due to positive
experimental data found for the target chemical (node 1a, 1b, 1c and
1d) The workflow should move further to the in vitro assay (nhode 2a
and 2b)
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QSAR TOOLBOX

Workflow process
Step 3. In vitro KeratinoSens (KE2, node 2a)

Example 2

KE 1

in chemico

KE2, node 2a: Check are there experimental data
b o BV for the parent chemical for node 2a

Not checked
D Skin Sensitization - O x
Full names Scheme Prediictions bucket

® Molecular initiating event (MIE) - Protein binding alerts

* Key event (KE 1) - Molecular interactions M: 26403 yM
1a - In chemico peptide depletion assay DPRA (Cys) M: >2E+03 uM
TOOLBOX 1b - In chemico peptide depletion assay DPRA (lys) KE 1 M: »2E+03 uM

1c - In chemico Glutathione depletion assay GHS (RC50) in chemico
» Input » Profiling ¥ Category definition  » Data Gap Fil 141 - In chemico Adduct formation assay LC-MS

® KE 2 - Cellular responses (gene expression)

import Delete o
2a - In vitro KeratinoSens (EC1.5, EC2, EC3) ‘ _|>

Export
% % % b - In vitro LuSens (EC1.5, £C2)
= KE 3 - Cellular responses (activation of dendritic cells)

KE 4 invivo

jmport IUCLID6  IUCLIDE  Database Inventory 3a- In vitro Dendric cell activty assay h-CLAT (expression of C
- 36 - I vitro dendritic cell activity assay MUSST (expression of
~ Filter endpoint tree... Y |1 [target] [ACP target] 2c - In vitro denditic cell activity assay mMUSST (expression o
=i = = KE 4 - Organ respanses (T-cell activation) Not passed '
Document 1 4~ In vivo Organ response (EC3 LLNA) B )
# [C: 1;Md: 3;P: 0] CAS: 97530 >
Structure 5 sz/é Terget chemical Info panel
ode st rame: 2

Node full name: In vitro KeratinoSens (EC1.5, EC2, EC3)

(3] Structure info Relevant databases:

[#] Parameters CH2 Keratinocyte gene expression Givaudan
Physical Chemical Properties Associated endpoint tree positions:
3l Human health hazards®Sensitisation
[#] Environmental Fate and Transport Organ=Skin
. . " Type of methods=in Vitro
[#] Ecotoxicological Information g Acsay=KeratingSens
(=) Human Health Hazards O Endpoint=EC1.5
—— Acute Toxicity i OH Hurran health hazards#Sensitisation
o) Organ=Skin
e - Type of method=in Vitro
— Bioaccumulation d Assay=KeratinoSens

N . Endpoint=EC2
—— Carcinogenicity

— D I Toxicity / icity
—— Genetic Toxicity

—— Immunotoxicity

— lrritation / Corrosion
Databases —— MNeurotoxicity

—— Photoinduced toxicity
—— Repeated Dose Toxicity
1) Sensitisation

. Select node 2a

. Select highlighted database, unselect all other

. Click Gather

. There is experimental data for the parent chemical,

AWN R

L : which appears on data matrix. Node 2a is getting
EACH Skin sensitisation database (normalised EC2 171 M: >2E+03 uM

on Sentzaton o 111 M 26403 I “"Not Passed” based on the experimental data and

M Skin sensitization ECETOC | NN SN NN SN NN SN NN SN BN SN N S N S

S — o implemented thresholds (see slide #14)

“@ Metabolism and Distii
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Workflow process
Step 3. In vitro LuSens (KE2, node 2b)

Example 2

KE 1

in chemico

KE2, node 2b: Check are there experimental data
for the parent chemical for node 2b

Notpassed -
Passed -
Skin Sensitization - o x
Full names Scheme Predictions bucket
C ] ® Molecular initiating event {MIE) - Protein binding alerts Data
l_h ® Key event (KE 1) - Molecular interactions M: <241 ph
Q SAR TOOLBOX 1a - In chemico peptide depletion assay DPRA (Cys) KE 1 M: <241 ph
1b-Inch tide deplet DPRA Ly in chemico
» Input » Profiling » Category definition n chemica peptide depletion assay DPRA Ly
1 - In chemico Glutathione depletion assay GHS (RC50)
Import Export Delete 1d - In chemice Adduct formation assay LC-MS KE 4 i vivo
8 ° °
= KE 2 - Cellular responses (gene expression) in vive
9 — —I> —
J m m % % 2a - In vitro KeratinoSens (EC1.5, EC2, EC3) o
_ _ 2b - In vitro LuSens (ECL5, EC2) °
Import  IUCLID6 IUCLID6  Database Inventory ® KE 3 - Cellular responses (activation of dendritic cells)
Filter endpoint tree.. 1 [target] [A0P & 3a - Invitro Dendric cell activity assay h-CLAT (expression of C Not passed
Documents P ? — 3b - In vitro dendritic cell activity assay MUSST {expression of ( -
& Document 1 o | < : — A
# [C: 1:Md: 2:P: 0] CAS: 97530 "
S . Target chemical Info panel =
z
Node short name: 25
CH> Node full name: In vitro LuSens (EC1.5, EC2)
[3] Structure info Relevant databases:
Keratinocyte gene expression LuSens
[5) Parameters Associated endpoint tree positions:
(] Physical Chemical Properties Human health hazards#Sensitisation
Organ=Skin
(3] Environmental Fate and Transport HSC\O Tyge of method=in Vitro
[#] Ecotoxicological Information Assay=LuSens
OH Endpoint=EC15
(5] Human Health Hazards
— Acute Taxicity Human health hazards#Sensitisation
: Organ=Skin
—{*] ADME . Type of method=in Vitr

— Bioaccumulation

+—— Carcinogenicity

[ reeorny . Select node 2b
e . Unselect all and select only highlighted database

—— Photoinduced toxicity
I Repeated Dose Toxicity .
Sensitisation AW SWACP ,

M Physical Chemical Propert|

Click Gather
B Cheria Reacyty COLY . There is experimental data for the parent
otk comn | e e e e e e o chemical, which appears on data matrix. Node 2b
 smnsmrmare fro s 141 M <281 1 is getting “Passed” based on the experimental

Keratinocyte gene expression LuSens
EC2 171 M: <241 uM '

-b_UONI—'-

W REACH Skin sensitisation database (normalised)

| irsmiEs SESSAESSENESESSEDS S data and implemented threshold (see slide #14)

M Skin sensitization ECETOC —— Toxicity to Reproduction
L) Toxicokinetics, M ism and Distril
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Workflow process
Status of in vitro Keratinocyte ARE and LuSens assays

Example 2

| Skin Sensitization - m} x
Full names Scheme Predictions bucket
= Molecular initiating event (MIE) - Protein binding alerts [l - Data
® Key event (KE 1) — Molecular interactions M: <241 pM
13 - In chemico peptide depletion assay DPRA {Cys) M: <241 uM
1b - In chemico peptide depletion assay DPRA (Lys)
1c - In chemico Glutathione depletion assay GHS (RC50)
1d - In chemica Adduct formation assay LC-MS
= KE 2 - Cellular responses (gene expression) > >
2a - In vitro KeratinoSens (EC1.5, EC2, EC3)
2b - In vitro LuSens (EC1.5, EC2)
® KE 3 - Cellular responses (activation of dendritic cells) Not checked
3a - In vitro Dendric cell activity assay h-CLAT [expression of C -
3b - In vitro dendritic cell activity assay MUSST (expression of ¢ -
v
< > v
Target chemical Info panel
About =
MNode short name: 2b
CH2 Mode full name: In vitro LuSens (EC1.5, EC2)
Relevant databases:
Keratinocyte gene expression LuSens
Associated endpoint tree positions:
Human health hazards#Sensitisation
Organ=Skin
H3C\O Type of method=in Vitro
Assay=LuSens
H Endpoint=EC1.3
Human health hazards#Sensitisation
Organ=5kin
Type of method=in Vitro v

* The node 2a related to the Keratinocyte ARE assay is “not passed” based on negative
data found for the target chemical. The node 2b related to the LuSens assay is
“passed” based on the positive experimental data found for the target chemical
(threshold is specified on slide # 14).

* The workflow should moves further to the in vitro Dendritic cell assay (nodes 3a, 3b
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Workflow process
Step 4. in vitro Dendritic cell activity assay (KE3, nodes 3a, 3b and 3¢)

Example 2

KE 1

in chemico

KE3, node 3a: Check if there are any data for the target
chemical for the in vitro Dendric cell activity assay

Skin Sensitization - o x
Full names Scheme Predictions bucket
* Key event (KE 1) — Molecular interactions ~ Data
12 - In chemico peptide depletion assay DPRA (Cys) M: Positive
OLBOX = J,'h 1b - In chemica peptide depletion assay DPRA (lys) KE1 M: Positive
1c - In chemico Glutathione depletion assay GHS (RC50) in chemico M: Positive
» Input » Profiling » Category definition 14 - In chemico Adduct formation sssay LC-MS M: Positive
BT Delete ® KE 2 - Cellular responses (gene expression)
2a - In vitro KeratinoSens (EC1.5, EC2, EC3) & [>
m m % % 2b - Invitro LuSens (EC15, EC2) .
UCLID6 UCLIDG Database Inventory ® KE 3 - Cellular responses (activation of dendritic cells)
' :
Documents Filter endpaint tree... Y |1 ltarget] [ACP § 3b - In vitro dendritic cell activity assay MUSST (expression of | (o)
l—— 3¢ - In vitro dendritic cell activity assay mMUSST (expression o e .
# [C: 1;Md: 6;P: 0] CAS: 97530 < I - >
Structure vl Target chemical Info panel
Mode thot same: 1 ‘
B Structure info CH2 Node full name: In vitro Dendric cell activity assay h-CLAT {expression of CD54 and CD86)
B Parameters Relevant databases:
Dendiritic cells COLIPA
@ Tl Bopertiss Associated endpoint tree itions:
[#] Environmental Fate and Transport Foman hoslth hosares et
5] Ecotoxicological Information HyGl Ogm=sin
-t} =i it
[ Human Health Hazards. ] 0 A!:EaeyiDrgidriauc u l’\z:\wty (h-CLAT)
—— Acute Tuxl'cily o OH Endpoint=CD54
5 ADME Human health hazards#Sensitisation
+— Bioaccumulation Organ=Skin
= Eniaty | Type of methods=in Vitro
D I Toxicity / icity
- Genetic Toxicity
oxicity .
4 prosen - 1. Select node 3a
' | prosicey : 2. Select database related to node 3a
Toxici
2 - gdse Toxicity i . .
el e o AN SWAG | 3.Gather data and click OK in the appeared
GSH Experimental F R ———
Human Health Haza:4S message
¥ Dendritic cels COLIPA -] Dendritic Cell Activity (h-CLAT A R
I Keratnocyte gene expresson Gioudan R s 4. The experimental data appears on Data matrix.
tinocyte gene expression LuSens — .
CH Skin sensivsation database (normalsed) Coe6 142 M: Positive Based on data found for the ta rget chemicals
M Skn Sensitization Dendritic Cell Activity [mMUSST) I
e e cose 1 M osite I status of nodes 3a, 3b and 3c was changed to
‘—LT,IEndritic Cell Activity (MUSST) 1 Passed.
CD8s 1/1 M: Positive N 1
________ and Distribution  /
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Workflow process
Status of nodes for in vitro Dendritic cell activity assay

Example 2

| Skin Sensitization - O X
Full names Scheme Predictions bucket
® Key event (KE 1) - Molecular interactions " ~ Data
1a - In chemico peptide depletion assay DPRA (Cys) M: Positive
1b - In chemico peptide depletion assay DPRA (Lys) KE 1 M: Positive
1c - In chemico Glutathione depletion assay GHS (RC50) in chemico KE 3 M: Positive
1d - In chemico Adduct formation assay LC-MS KE 2 in vitro M: Positive

® KE2 - Cellular responses (gene expression)

&

2a - In vitro KeratinaSens (EC1.5, EC2, EC3) . _D

2b - In vitro LuSens (EC1.5, EC2)

in vitro I_.TI KE 4 in o
@ —|>|_._.j—|> ne > @)

» A
L

" KE 3 - Cellular responses (activation of dendritic cells)

3a - In vitro Dendric cell activity assay h-CLAT (expression of C| Mot checked
3b - In vitro dendritic cell activity assay MUSST (expression of {

3¢ - In vitra dendritic cell activity assay mMUSST (expressiono -

ecoe

<} 3

Target chemical Info panel
~
About
Mode short name: 3a
CH2 MNode full name: In vitro Dendric cell activity assay h-CLAT (expression of CD54 and CD86)

Relevant databases:
Dendritic cells COLIPA

Associated endpoint tree positions:
Human health hazards#Sensitisation
Crgan=5kin

H3C\O Type of method=in Vitro
Assay=Dendritic Cell Activity (h-CLAT)
H Endpoint=CD54

Human health hazards#Sensitisation
Crgan=5kin
Type of method=in Vitro v

* The node 3a, 3b and 3c related to the in vitro Dendritic cell activity assays (h-
CLAT, MUSST and mMUSST) are “passed” due to positive experimental data
found for the target chemical

* The workflow could further move to the in vivo LLNA assay (nodes 4)
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Workflow process
Step 5. In vivo Organ response (LLNA)(node 4)

Example 2

KE4, node 4: Check are there any data for the target
P g el @ chemical for the in vivo Organ response (LLNA) assay
(Bl

Full names Scheme Predictions bucket

1~ In chemico Glutathione depletion assay GHS (RC50) A &) Dt ~

KE 1

1d - In chemico Adduct formation assay LC-MS M:19.1%

# KE2 - Cellular responses (gene expression)

T l M:189%
L_I_1 2a- Invitro KeratinoSens (EC1.5, EC2, EC3) in chemico KE3 M:182%
2b - In vitro LuSens (EC1.5, EC2) KE 2 in vitro Mi13%
*® KE 3 - Cellular responses (activation of dendritic cells) . in vitro Z o M:5.4%
P Input ¥ Profiling e P Category definition ® Data Gap Filli 3a - Invitro Dendric cell activity assay h-CLAT (expression of C .'4|> 4[> 4‘> . 4|> 4[> .0 M: 808 %
36 - In vitro dendritic cell activity assay MUSST (expressian of ¢ . . M:145%
Delete 3c - Invitro dendritic cell activity assay mMUSST (expression o . . M:138%

) R ey D n
import IUCLDG  IUCLID6  Database Inventory 7 s B8 e S e (D | G_— ® ooty -
Documents Filter endpaint tree.. Y 1 [target] [ACP target] Tt chemical nfo panel
Document 1 e Node short name: 4 -
# [C: 1;Md: 29:P: 0] CAS: 97530 ’% CHa Node full name: In vivo Organ response (EC3 LLNA)
Sructure Y o eniaaton ECETOC
Skin sensitization
REACH Skin sensitisation database (normalised)
[ Structure info Hin e e
[] Human Health Hazards d ; e aihod=in Vive
e oty - e
—{*] ADME .
+—— Bioaccumulation d Assaciated profiles: Y
+—— Carcinogenicity ]
—D I Toxicity / T icity .
+—— Genetic Toxicity ]
B I
= lrritation / Corrosion d
+—— Neurotosxicity ]
— Photoinduced Lot d
+—— Repeated Do ]
(-] Sensitisation 4 AW SWACP |
° Databases +] Respiratory 1/1 M: Negative
Options 4 3 Selected
f Select All Unselect All | Invert |About | O
.Phyﬁﬂl(}l}:mical?ropel = m—————————,—————‘ 1- SElect node 4
B i SMWN 171 M Moderate sensitizer | 2. Select databases related to the node 4
Human Health Hazards i itisati : Positit =
™ E:gli::rlcccfe‘lrc;els :IF'A . 73 n;l:a:usp‘::?::z _ : 3. Click Gather
eratinocyte gen s : n ”
Kerathnocyce gene expres : I 4. Nodes 4 and AO are getting “passed” based on
¥4 REACH Skin sensitisation database (normalised EC3 1/22 M: 54 % J B .
4 S seratzanon - — — ., experimental data extracted for the target chemical
Skin sensitization ECETOC L ToxCast a
— Toxicity to Reproduction d
—{#] Toxicokinetics, Metabolism and Distribu... 71
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Workflow process
Status of nodes in vivo Organ and Organism assays (node 4 and AO)

Example 2

2] Skin Sensitization — O X
Full names Scheme Predictions bucket
1c - In chemico Glutathione depletion assay GHS (RC50) = - Data 2

d - In chemico Adduct formation assay LC-MS M: Moderate sensitizer

® KE2 - Cellular responses {gene expression) KE 1 M: Positive
2a - In vitro KeratinaSens [EC1.5, EC2, EC3) in chemice Protein binding alerts for skin sensitization by OAS;
2b - In vitro LuSens (EC1.5, EC2) KE 2 No alert faund _ _—
P - Protein binding alerts for skin sensitization by OAS)
= KE 3 - Cellular responses (activation of dendritic cells) in vitro

1 x Michael Addition
1 x Michael Addition * > Michael addition on gin
1 x Michael Addition * > Michael addition on gin

3a - In vitro Dendric cell activity assay h-CLAT (expression of C .._[>

3b - In vitro dendritic cell activity assay MUSST (expression of {
3¢ - In vitro dendritic cell activity assay mMUSST (expression o
= KE 4 - Organ responses (T-cell activation) w

4 - In vivo Organ response (EC3 LLNA) -
Adverse outcome (AO! vivo Organism response (GPI -

~

1 x Radical reactions
1 x Radical reactions » > Free radical formation

1 x Radical reactions »> Free radical formation »

1x8N2 ~

< > ~ L4 >

eooe

Target chemical Info panel

Mode short name: AQ
rH 2 Mode full name: Adverse autcome [AQ) - In vivo Organism response (GPMT)

Relevant databases:
Skin sensitization ECETOC
Skin sensitization
REACH Skin sensitisation database (normalised)

Associated endpoint tree positions:

ch\ Human health hazards#Sensitisation
O Crgan=5kin

H Type of method=in Vive

Assay=GPMT

Endpeint=5 MW N

Human health hazards#Sensitisation

* Both nodes related to the two in vivo assays (LLNA and GPMT) are “passed”
based on the positive experimental data found for the target chemical.

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April 2020 72



QSAR TOOLBOX

Conclusions

* This tutorial illustrates how implemented proof-of-concept AOP scheme
can be used in assessment of skin sensitization of chemicals using

different combinations of data and grouping methods related to nodes
of the AOP.
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