The OECD QSAR Toolbox
Q S H R T D D I— E D x for Grouping Chemicals

into Categories

OECD QSAR Toolbox v.4.1

Implementation AOP workflow in Toolbox:
Skin Sensitization



QSAR TOOLBOX

Outlook

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

* The exercise

The OECD QSAR Toolbox for Grouping Chemicals into Categories July 2017 2



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|

*Slide presented on last 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
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 Toolbox

 The implemented AOP scheme is used only to demonstrate example
using AOP functionalities based on data rich chemicals
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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 v4.1

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

Overyiew of AOP scheme
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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 QSAR 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
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QSAR TOOLBOX

Overview of the AOP scheme as implemented in Toolbox

AOP workflow for skin sensitization

[ AOP: skin sensitisation ]

-

Mot checked

Y
9,

e

MIE: protein binding ]

\

In chemico: protein binding potency
*Peptide depletion assay DPRA (Cys)
*Peptide depletion assay DPRA (Lys)
*Glutathione depletion assay GSH (RC50)
*Adduct formation assay LC-MS

\_

In vitro: gene expression in keratinocytes and
Lusens

(" In vitro: cytokine profiles in dendritic cells
*Dendritic cell activity assay h-CLAT
(expression of CD54 and CD86)
*Dendritic cell activity assay MUSST and

\ mMMUSST (expression of CD86) y

J

In vivo: Organ response (LLNA)

In vivo: Organism response (GPMT)
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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 indicated within 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
slide 15:

'SR
Scale name 'Gene expression EC (ordinal)’ in vitro
Scale type 'Ordinal’
Passed: High | Low | Moderate | Vlery High e _
Mot passed: MNegative e
LJ
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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 QSAR Toolbox for Grouping Chemicals into Categories July 2017 15
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QSAR TOOLBOX

Chemical Input
Input Screen

®* Open the Toolbox.

®* The six modules in the workflow are seen listed next to
“"QSAR TOOLBOX" title.

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

The OECD QSAR Toolbox for Grouping Chemicals into Categories July 2017 17



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 QSAR Toolbox for Grouping Chemicals into Categories July 2017 18



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

= Search by CAS # — O =

107755 - Search

[ seleceall || Unselectall || Invert Selection | Selected 1 of 2 3

CAS 107-75-5

SMILES CCCCCC{CHCHYMCC=0 ,
CS Relation High H
Substance Mono constitnent
Composition
3 7-Dimethyl-7-hydroxy-oc... [B =0

7-Hydroxy-3, 7-dimethyloct___
7-hvdroxvcitronellal ~

CAS 107-75-5

H3

3C

H3

SMILES CC(CHOICCCC(CHTICC=0 s

HO
CS Felation Low ngﬁ\

D Substance Mono constitnent
HyC

Composition

Hz
_ ]
MName 3.7-Dimethvl-7-hydroxyoct. .. o
T-Hydroxy-3,7-dimethyloct. ..
F-hvdroxveitronellal i

1. Enter the CAS# In the blank field; 2. Click over the box associated with
chemical with high CAS-SMILES Relation (CS Relation) 3. Click OK

July 2017 19




QSAR TOOLBOX

Chemical Input
Target chemical identity

= QOSAR Toolbox 4.0.0.22512 [Document 1]

QSAR TOOLBOX
P Input » Profiling P Category definition » Data Gap Filling P Report

Document Single Chemical Chemical List Search Target Endpoint

v &8 & .- =E = E B ¢ ©

Name  Structure Compaosition 5 Delete ChemlDs Database Inventory List Substructur AARTS) Query

Documents Filter endpoint tree...

& Document 1

# CAS: 107755
Structure ﬁj

Structure info
CAS Number
CAS Smiles relation
Chemical name(s)
Composition
Molecular Formula
Predefined substance type
Structural Formula
[# Parameters
[# Physical Chemical Properties
[# Environmental Fate and Transport
[# Ecotoxicological Information
[#] Human Health Hazards

107-75-5
High
37-Dimethyl-T-hydr o

C10H2002
Mono constituent
CCICCCOC)(C)0)CC=0

The OECD QSAR Toolbox for Grouping Chemicals into Categories July 2017 20



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).
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QSAR TOOLBOX

» Profiling

Single Chemical

. 2
"
“» 3

Structure Composition

® -
Select

“ilter endpoint tree...

P Category definition

=u

Delete  ChemlIDs

Structure

=] Structure info
CAS Number
CAS Smiles relation
Chemical name(s)
Composition
Molecular Formula
Predefined substance type
Structural Formula
#] Parameters
# Physical Chemical Properties
# Environmental Fate and Transport
#] Ecotoxicological Information
# Human Health Hazards

Database

Chemical Input
Target chemical identity

» Data Gap Filling P Report

Chemical List

= E -

Inventory List Substruct

O s e o e e e e
High ' I
1 J
C10H2002
Mono constituent
CCCCCC(C)(C)0)C=0

4 Ty,

Search Target Endpoint

@)

Y

AARTS)  Query

L ——————— """

2

107-75-5 / CC(CCCC{C)(CI0)CC=0 - O X
Exist in data source Data source type Data source quality Assigned SMILES in data source
Aquatic QASIS Database Distribute to QA no
Canada D5L Inventery Distribute to QA no
Chemical Reactivity COLIPA Database Distribute to QA no
Dendritic cells COLIPA Database Distribute to QA no
DSSTOX Inventery High quality source no
ECHA CHEM Database Distribute to QA no
EINECS Inventery High quality source no
Genotoxicity DASIS Database Distribute to QA no
Keratinocyte gene expression Givaudan| Database Distribute to QA no
Keratinocyte gene expression LuSens Database Distribute to QA no
METI Japan Inventery Distribute to QA no
MICHNAS Inventery Distribute to QA no
Phys-chem EPISUITE Database Distribute to QA no
REACH ECB Inventery High quality source no
Skin Irritation Database Distribute to QA no
Skin Sensitization Database Distribute to QA yes
Skin Sensitization Database Distribute to QA no
Skin sensitization ECETOC Database Distribute to QA yes
ToxCastDB Database Distribute to QA no
US HPV Challenge Program Inventery Distribute to QA no

1. Double Click 2. Relationships CAS-SMILE; 3. Click OK.

The OECD QSAR Toolbox for Grouping Chemicals into Categories
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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 QSAR Toolbox for Grouping Chemicals into Categories July 2017 23
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QSAR TOOLBOX

Activate AOP
Set target chemical for AOP

Document le Chemical Chemical List Skin Sensitization

‘ % x hg‘] ) . 3 ffy . [ ¥ E’ E ) Full names Scheme

New  Open  Close re Composition  Select  ChemlDs  Database Inventory s

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

Documents Filter endpoint tree... 1 frarget]

4 Document 1 16 - In chemico peptide depletion assay DPRA (Lys)

# CAS: 107755 : ) . N
Structure . yﬁj 1c - In chemico Glutathione depletion assay GHS (RC30)
1d - In chemico Adduct formation assay LC-MS.

® KE2 - Cellular responses (gene expression)

5 . 2a - In vitro KeratinoSens (EC1.5, EC2, EC3) |_®_|—|>
structure info e d

2b - In vitro LuSens (EC1.5, EC2)
= KE 3 - Cellular responses (activation of dendritic cells)

32 - In vitro Dendric cell activity assay h-CLAT (expression of CD34 and CD86)
[ Environmental Fate and Transport 3b - In vitro denditic cell activity assay MUSST [expression of CD86)
[F] Ecotoxicological Information 3¢ - In vitro dendritic cell activity assay mMUSST {expression of CD86)  Not passed

[E) Human Health Hazards = KE 4 - Organ responses (T-cell activation) . -
— Acute Toxicity

r|a g}mg %
QSAR TOOLBOX rh 10100
+— Bioaccumulation

» Profiling P Category defirition P Data Gap Filling » Report
KE3
KE 2 in vitro
in vitro KE 4 in vivo
o 4>eq>e_>m >@
+— Ccarcinogenicity Info panel

— D Toxicity / 4 Node short name: MIE

t—— Genetic Toxicity

[#) Parameters
[#) Physical Chemical Properties

< >

=l Node full name: Molecular initiating event (MIE) — Protein binding alerts
t—— Immunotoxicity
I 5 q Associated profiles:
I EETTERD | Protein binding by OASIS
—— Neurotoxicity Protein binding alerts for skin sensitization by OASIS
| Photoinduced toxicity Protein binding alerts for skin sensitization according to GHS
4 Protein binding by OECD
aw svfl Aop Associated simulators:
J e e Autoxidation simulator

Skin metabolism simulator

Toxicity to Reproduction &) Expand branch

Thresholds:
#] Toxicokinetics, Metabolism and Collapse branch Profile ‘Protein binding alerts for skin sensitization by OASIS'
Passed: Any of the profiler categories
2 & Expand Al Not passed: No alert found
Collapse All
Profile ‘Protein binding by OECD" v
Target endpoint 3

& Open path

] Copypath

Function 13
1) 3
Set tree hierarchy.

Activate AOP

1. Expand the endpoint tree to the “"Sensitization” node
2. Right click near the AOP label Continued on the
3. Select activate AOP 4. AOP window appears next slide
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QSAR TOOLBOX

Activate AOP
Set target chemical for AOP

QSAR TOOLBOX @

01010
01 0
10100

» Input P Profiling P Category definition  » Data Gap Filling » Report shin sensdizaton -0
- . . . Full rames. Scheme
Document Single Chemical Chemical List Search Molecular initiating event (MIE) — Protein binding alerts
LL2)
P — ~ a _ - # Key event (KE 1) - Molecular interactions
= H - » 3 F‘ i % e 1a - In chemico peptide depletion assay DPRA (Cys)
B & XE =@ - & = 8 E ot it
New Open Close Save CAS Name  Structure Composition  Select ChemIDs Database Inventory Substructure (SMARTS) e - In chesmico Glutathione depletion assay E;S'“W Ea -
1d - I ehemica Adduet formation assay LE-M e
i [ | ;
) y . # KE 2 - Cellular responses (gene expressian) invive
: _— T e ° -@
p = . * KE 3 - Cellular responses (activation of dendritc cells
- #C . E‘.D"I 3916 » 3a - Invitro Denchic cel activity assay h-CLAT fexpression of C 2
& Document 2 Structure 3 - In vitro dendiriic cell activity assay MUSST fexpressian of ¢ ——
# CAS: 107755 i O O S
1#  Setasnew target
(@ Editand set as new target _
p =
[#] Structure info &  Chemical information Nade short name: 112
Mode full name: Molecular ntisting event (M) - Frtein Sinding siats
[ Parameters 1 Add in category 3 o H Associated profiles:
. . . Protein binding by OASIS
[ Physical Chemical Properties ® | Addtorget > e Pt g s s seitstion by OASES
. Frotein binding alets for son semsitzation according fo GHS
Environmental Fate and Transport s Praein bnding by OECD
[#] Ecotoxicological Information Aswociated simulators:
M rocus Hal Autoxidation simualor

[=] Human Health Hazards

—— Acute Toxicity

—— Bioaccumulation

—— Carcinogenicity

— D Toxicity / Ter:

—— Genetic Toxicity

—— Immunaotoxicity

—— Irritation / Corrosion
—— Neurotoxicity

—— Photoinduced toxicity
—— Repeated Dose Toxicity
—— Sensitisation

— ToxCast

—— Toxicity to Reproduction

— —_——— “~ Skin metabolis simulator
| e Lol 0 Thresholds:
Brafile ‘Protein binding slerts for skin sensitization by OASIS'
| Passed: Ary of the profiler categories
Mot passed: No slen found

! | setAOP target

AW SW AOP

—{#] Toxicokinetics, Metabolism and Distribution

1. Right click over the structure and select "Set AOP target”
2. The target chemical appears in the AOP window
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QSAR TOOLBOX

Workflow process

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

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! i 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 |

i vivo

= ¥
@,

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 CHz Relevant databases:
Skin sensitization ECETOC
H3C Skin sensitization

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

H3C Type of method=in Viva
~ Assay=GPMT
'] Endpoint=5 MW N
MIE: In chetn‘(ico: In vitro: In vitro: In vivo: AO:
protein girr?d?r:n gene cytokine Organ Organism
binding otencg expression proﬂle_s n response response
passaysy assay dendritic (LLNA) (GPMT)

cells
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QSAR TOOLBOX

Workflow process
Step 1. MIE: protein binding

Example 1

¥ Profiling

‘Custom profile

o J
Apply  View New  Delete

(-] Documents

Start with profiling of target chemical

P Category definition

Skin Sensitization

Full names Scheme
Molecular

= Key event (KE
1a - In chemico peptide depletion assay DPRA (Cys)

KE 1

& Document 1

Structure

i Document 3
# CAS: 107755

[#) Structure info

[#) Parameters

[# Physical Chemical Properties.

[#) Environmental Fate and Transport
[# Ecotexicological Information

[=] Human Health Hazards

—— Acute Toxicity

— Bioaccumulation

Lk Document4
# CAS: 107755

Profiling methods —— Carcinogenicity

ions 4

t—— D Toxicity /
Select || Unselect Al —
L e o
It
[ | Proten bndnu by OASIS '_“" I E .
W Protein binding by OECD tion / Corrosion
otoxicity

Bloinduced toxicity
—— Repeated Dose Toxicity
— Sensitisation
— ToxCast
— Toxicity to Reproduction

—{3 icokineti ism and Di!

[ | Proten bndna alerts for skin sensmhon by DAS]S

Metabolism/Transformations

ions 4

Select Al || Unselect Al
M Simulated
M Autoxidation simulator
M Autoxidation simul

(akaline medium)

Ml Skin metabolism simulator

The OECD QSAR Toolbox for Grouping Chemicals into Categories

1b - In chemico peptide depletion assay DPRA (lys) in chemica
1c - In chemico Glutathione depletion assay GHS (RC50) KE 2
¥ Data Gap Filling 1d - In chemico Adduct formation assay LC-MS in vitro
 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 dendri
2a - In vitro Dendric call activity assay h-CLAT
3b - In vitrs dendritic cell activity assay MUSST]
A~ I yiten A LIS
Target chemical Info panel
Node short name: MIE
N Node full name: Molecular initiating event (MIE) - Protein binding alerts
HO. CH3 Associated profiles:
Protein binding by OASIS
HoC Protein binding alerts for skin sensitization by OASIS
3 Protein binding alerts for skin sensitization according to GHS

Pratein binding by QECD
Associated simulators:

H3C Autoxidation simulator

Skin metabolism simulator
o Thresholds:

Profile ‘Protein binding alerts for skin sensitization by OASIS'
Passed: Any of the profiler categories
Not passed: No alert found

KE3

in vitro

KE 4 in vivo

invivo 4|>°

awsn soe S

1. Open Profiling
2. Select node #1 related to MIE.

4. Apply selected profilers

3. Relevant profilers are highlighted, select highlighted profilers
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QSAR TOOLBOX

Workflow process
Step 1. MIE: protein binding

Example 1

KE 1

in chemico

Start with profiling of target chemical

in vitre

QSAR TOOLBOX Skin Sensitizstion g \
h . . Full names Bredictions bucket
» Profiling P Caty definiti P Data Gap Fills
rofiling ategory definition ata Gap Filling S S —
Schi mation

Profiling Custom profile = Key event (KE 1) - Molecular interactions

1~ In chemico peptide depletion assay DPRA (Cys)
M p m 1 - In chemico peptide depletion assay DPRA (lys)
— = i 1c - In chemico Glutathione depletion assay GHS (RCS0)

Apply View New  Delete 1d - In chemico Adduct formation assay LC-MS
. . # KE2 - Cellular responses (gene expression) Iy
o Documents Filter endpoint tree... 2a - Invitro KeratinoSens (EC15, EC2, EC3) LN

[ro— 26~ In vitro LuSens (EC1.5, E€2)

# CAS: 8015916 ® KE 3 - Cellular responses (activation of dendritic cells) Nm checked
Document 2 Structure 3a - In vitro Dendric cell activity assay h-CLAT (expression of C

- - 3 - In vitro dendritic cell activity assay MUSST (expression of (
# CAS: 107755 1 2552y MUSST (o L

KE3 Schiff base formation > > Schiff base formation w
KE 2 i vitro Protein binding by OECD
it KE 4 Fapra, Schiff Base Formers.
@ b O @ i
e ° Protein binding alerts for skin sensitzation accordi
e Skin sensitization Category 18
° Skin sensitization Category 18 >> Aldehydes
et s
i Document 3

Schiff base formation v
< > 4
# CAS: 107755 Torget chemical Info panel

[ Structure info e

Node short name: MIE
[3] Parameters | Node full name: Molecular initiating event (MIE) - Protein binding alerts
[# Physical Chemical Properties How /M3 Associated profiles:

[# Environmental Fate and Transport Protein binding by OASIS

KE 1

in chemice

Schiff base formation > > Schiff base formation v

! H3C Protein binding alerts for skin sensitization by OASIS
[#] Ecotoxicological Information Protein binding alerts for skin sensitization according to GHS
- e — Protein binding by OECD
() (i e I PR
L H3C Autoxidation simulator
— —mmM 1 ~ Skin metabolism simulator
(-] General Mechanistic Thresholds:
° Profiling methods Protein binding by OASIS Schiff base formatial | | Profile ‘Protein binding alerts for skin sensitization by OASIS'
i P Passed: Any of the profiler categories

Ontio ek Protein binding by OECD Schiff Base Formers Mot mad o e s .

[ ][ selectAll | UnselectAll || Invert A ——

Il General Mechanistic
Protein binding by OASIS o ) B R
Protein binding by DECD Protein binding alerts for skin sensitization ... Schiff base formatior g J

in binding potency
in binding potency
Protein binding potency Lys
W Endpoint Specific 1

Protein binding alerts for skin sensitization a ... Skin sensitization Ca n

M Keratinocyte gene expression

Protein binding alerts for skin sensitization according

Protein binding alerts for skin sensitization by OASIS
Protein Binding Potency h-CLAT

° Metabolism/Transformations
Options 4

[ ][ selectAll || Unselect All || Ivert
M Simulated
W Autoxidation simulator
M Au ation simulator (alkaline medium)
M Skin metabolism simulator

1. The target chemical has protein binding alert according to the four suitable protein binding profilers

2. The node is automatically changed to passed based on the profiling outcome results and implemented
thresholds (see slide #15).

3. Profiling results assigned to the selected node appears in the panel “prediction bucket”
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QSAR TOOLBOX

Workflow process
Molecular initiating events

=] Skin Sensitization - m} X
Full names Scheme Predictions bucket
o) Protein binding by OASIS "
re Y . .
" 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 chemico KE 3 Schiff base formation » > Schiff base formation w
1c - In chemico Glutathione depletion assay GHS (RC50) KE 2 in vifro Proten bindi OECD
1d - In chemico Adduct formation assay LC-MS in vitro KE 4 invivo Schiff Base Formers
. 3 [ o Schiff Base Formers = > Direct Acting Schiff Base
KE 2 - Cellular responses {gene expression) L > > > in vive |> }
. Schiff Base Formers = > Direct Acting Schiff Base
2a - In vitro KeratinoSens (EC1.5, EC2, EC3) |_ _I Protein bindi pr— “tizatio di
otein binding al for skin sensitization accordi
2b - In vitre LuSens (EC1.5, EC2) e ° - e e
! Skin sensitization Category 1B
. _ - L
KE 3 - Cellular responses (activation of dendritic cells) e e Skin sensitization Category 18 » > Aldehydes
3a - In vitro Dendric cell activity assay h-CLAT (expression of C - b - ey A
3b - In vitro dendritic cell activity assay MUSST (expression of { | - o \ / Schiff base formation o
< > . g v < >
Target chemical Info panel

MNode short name: MIE
Node full name: Molecular initiating event (MIE} — Protein binding alerts

HO CH3 Associated profiles:
Protein binding by OASIS
H3C Protein binding alerts for skin sensitization by OASIS

Protein binding alerts for skin sensitization according to GHS
Protein binding by OECD
Associated simulators:
HSC Autoxidation simulator
> Skin metabolism simulator
Thresholds:
Profile *Protein binding alerts for skin sensitization by OASIS'
Passed: Any of the profiler categories
Mot passed: No alert found

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

* The workflow should move further to the in chemico assay
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QSAR TOOLBOX

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

Example 1

— Proﬂllng target chemical
T enermicd KE 3
KE 2 in vitro
M 1 e Skin Sensitization - O x
|_® 1 i Full names Scheme ] | Predictions bucket
# Molecular initiating event (MIE) - Protein binding alerts | R rotein binding potency Gy (DPRA 13%)
® Key event (KE 1) - Molecular interactions. DPRA above 21% (DPRA 13%)
KE1 OPRA dove 21% DPRA 135 Nor- Conugted
P 1a - In chemico peptide depletion assay DPRA (Cys) above ( ) lon-Conjugate:
" Passea b - In chemico peptide depletion assay DPRA (Lys) in chemico KE3 DPRA less than 9% (DPRA 13%)
1c - In chemico Glutathione depletion assay GHS (RCS0) in vitro DPRA less than 9% (DPRA 13%) >> Alcohols
1d - In chemico Adduct formation assay LC-MS KE 4 invivo Grey zone 9-21% (DPRA 13%)
# KE2 - Cellular responses (gene expression) \d > > e [>| invee B Grey zone 9-21% (DPRA 13%) >> Non-Conjugated
R TOOLBOX 2a - Invitro KeratinoSens (EC15, ECZ, EC3) . @
2b - Invitro LuSens (EC1.5, EC2)
¥ Profiling » Category definition  » Data Gap Filling # KE 2 Cellular responses (activation of denditic cells)
Custom profile 3a - Invitro Dendric cell activity assay h-CLAT (expression of C =) e
stom p 36 I vitro dendriic cell activity assay MUSST (expression of (| | (D
m - : 2 = :
= t]

New Delete Target chemical Info panel

-

[~} Documents Filter endpoint tree... Node short name: 12

Document 1 Node full name: In chemico peptide depletion assay DPRA (Cys)
# CAS: 8015916 . HO-
i Document 2 Structure b
# CAS: 107755
b Document 3
# CAS: 107755
L Document 4 — In Chemico

# CAS: 107755 +—— Lipid Solubility Associated profiles:

|— Melting / freezing point Protein binding potency Cys (DPRA 13%)

I—— Oxidation reduction potential Assodiated simulators: i
Autoxidation simulator ol

—— Oxidising properties

— Particle size

+—{=] Partition Coefficient:

— Solubility in organic solvents / fat solubility

Profiling methods (—— Stability in organic solvents and identity of relev ... .

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

|— Vapour pressure

[ viscosty 2. The profilers related to node 1la are highlighted.
I Select related Profilers

[E Environmental Fate and Transport

. G
onten‘ bndr!g potency Cys (DPRA 13%:‘) [E Ecotoxicological Information 3 . CI i Ck Apply

[#] Human Health Hazards

3 prote 4. Perform right click and select “Use for AOP”

= oimer General Mechanistic

 ondng St or sen st by O S e i 5. The profiling result appears in the bucket of the

Schiff base formation > > Schiff base formation with carbanyl compounds

Protein binding by OASIS Schiff bace formation > > Schiff base formation with carbonyl compounds >> node_ Th|s |ast action is not related Wlth Change Of
R NN e node status. The node _status depends on implemented
Schiff Base Formers > > Direct Acting Sehifi| @ Explain data threShOIdS (See Sllde #15)

DPRA above 21% (DPRA 13%) op
DPRA above 21% (DPRA 13%) > > Non-Confie
DPRA less than 9% (DPRA 13%)
DPRA less than 9% (DPRA 13%) > > Alcoha"
Grey zone 9-21% (DPRA 13%)
Grey zone 9-21% (DPRA 13%) >> Non-(

Relevant databases:
Chemical Reactivity COLIPA

Associated endpoint tree positions:
Physical Chemical Praperties#In chemico
Assay=DPRA
Endpaint=3% depletion of Cystine

Options 4

[ 1 ]| selecta || Unselect All
General Mechanistic
otein binding by OASIS
in binding by OEC

Options 4

Metabolism)/Transformations
Select All_|| Unselect All
W Simulated
W Autoxidation smulator
W Au wistor (akaine medum)
Skin metabolism simuiato

Delete prediction

- R ——
Use for AOP i

Protein binding potency Cys (D

Skin sensitization Categery 16

Endpoint Specific
Protein binding alerts for skin sensitization a ...

Protein binding alerts for skin sensitization ...

Schiff base formation
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QSAR TOOLBOX

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

Example 1

Gather data for target chemical

KE 3

Tenerie
o KE 2 in vitro
in vitro KE 4 i vive Skin Sensitzaion - b X

I g _|_|> invive | —>
I_Qil @ Full names Scheme Predictions bucket
* Molecular initiating event (MIE) - Protein binding alerts
DPRA above 219 (DPRA 13%)
DPRA above 219 (DPRA 13%) > > Non-Conjugated
== say DPRA (Lys) KE3 DPRA less than 9% (DPRA 13%)
-_— T - In chemieo Glutathione depletion assay GHS (RCS0) in vitro DPRA less than 9% (DPRA 13%) » > Alcohols

9-21% (DPRA 13%)
9-21% [DPRA 13%) >> Non-Conjugated

KE 4

—> @ > invie AD@
o o

1d - In chemico Adduct formation assay LC-MS

* KE 2 - Cellular responses (gene expression) .‘4|>

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

26 - In vitro LuSens (EC1.5, EC2)

— ® KE 3 - Cellul respor (acti ion of dendritic cells)
LBOX [ 32 I vire Dendic cll actity sy CLAT (eresion of C (]
3b - In vitro dendritic cell actvity 3ssay MUSST (expression of -
» Profiling ata » Category definition  ® Data Gap Fi 3¢ - In vitro dendritic cell activity assay mMUSST (expressiono - | | (R EEED
‘ ) ;
Export Target chemical Info panel
Node short
_ _ Node full hemico pepide depletion assay DPRA (Cys)
Import IUCLD6  IUCLIDG pepiide dp Y OPRALGr)
HO. Relevant databases:

Chemical Reactivity COLIPA
1 [target]

Filter endpoint tree...

Documents H3C Associated endpoint tree positions:
F Physical Chemical Properties®in chemico
& Document 1 Assay=DPRA

Endpoint=2% depletion of Cystine

# CAS: 8015916

Structure

Associated profiles:
Protein bmdmg potency Cys (DPRA 13%)

Associated simulators:
Autoridation simulator

Thresholds:

# CAs: '\07755

& Document 4 In Chemico
# CAS: 107755 —— e ——

% depletion of Cystine
CFOPD| PO, "L YR U N N N —
LC-MS
—— Lipid Solubility
= Melting / freezing point
+—— Oxidation reduction potential
—— Oxidising properties
— Particle size
- - —{#] Partition Coefficient:
[T ﬂg‘ﬁg‘i‘:ﬁ"cﬁf I— Solubility in organic solvents ! fat solubility
t——_Stability in organic solvents and identity of relev ...

e —
W Human Health Hazards —— Surface tension
+—— Vapour pressure

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

2. Select highlighted database

3. Click Gather

4. Data appears on data matrix

5. Based on presence of data for the chemical and implemented thresholds (slide #15) node 1a is getting passed. Node 1b and

1d are automatically changed as passed based the implemented thresholds.
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QSAR TOOLBOX

Workrlow process

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

Example 1

In this case there is available experimental data for the target chemical related to nodes 1b
and 1d. In this respect these two nodes changed their status to passed and not passed. The

workflow could proceed with next node

1. Select node 1b

2. Select node 1d
The prediction buckets of both nodes were filled with experimental data.
July 2017 34
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QSAR TOOLBOX

Workflow process
Step 2. In chemico Glutathione depletion assay GHS (RC50) (node 1c)

Example 1

In this case there is no available experimental data for the
target chemical related to node 2c, so the next step is to

KE 4 in vivo

Not checked

Cina Ny ° —DE* ol °® investigate category with similar analogues
=

-] skin Sensitization

Full names Scheme
» Profiling NN E NN W EE e | = Molecular initiating event (MIE) — Protein binding alerts A
= Key event (KE 1) — Molecular interactions

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

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

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

1d - In chemico Adduct formation assay LC-MS
>

\Umport IUCLID6  IUCLIDG KE2 - Celtutar res !
- - ponses (gene expression) in vive
@ @ : —~ @

" . 22 - In vitro KeratinoSens (EC1.5, EC2, EC3)
Documents Filter endpoint tree... 2b - In vitro LuSens (EC1.5, EC2)
& Document 1 = KE 3 - Cellular responses (activation of dendritic cells)
# CAS: 8015916 3a - In vitro Dendric cell activity assay h-CLAT (expression of C
5 Structure 3b - In vitro dendritic cell activity assay MUSST (expression of { .. (Passed
- >
Target chemical Info panel
i D o —— I Cnemico —— Node short name: 1c =
& ;cunm-nl o | Lipid Selubility s Node full name: In chemico Glutathione depletion assay GHS (RC50)
CAS: - N N HO- Relevant databases:
—— Melting / freezing point GSH Experimental RC50
+—— Oxidation reduction potential _ H3C Associated endpoint tree positions:
o _ Physical Cherical Propertiss#in chemics
+—— Oxidising properties Assay=GSH
. Endpoint=GSH RC50
—— Particle size H3C
+—{#] Partition Coefficient: o Associated profiles:
+— Solubility in organic solvents / fat solubility Prosein Binding potency
. ) o Associated simulators:
+—— Stability in organic solvents and identity of relev ... Autoxidation simulator
Options 4 +—— Surface tension
f Select All Unselect All —— Vapour pressure
[®g Physical Chemical Properties — Viscosity
B Chemical Rea A — Water solubility

- :in ix::lmnalal 55550 [#] Environmental Fate and Transport

M Dendritic cells COLIPA [#] Ecotoxicological Information
M Keratinocyte gene ex [ Human Health Hazards

1. Select node 1c related to in chemico glutathione depletion assay
2. Select highlighted database
3. Click Gather. No data has been found for the target chemical
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QSAR TOOLBOX

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

Example 1

The category of similar analogue should be investigated.

X
— —
01010
010
10100
» Profiling nition  » Data Gap Filling » Report
Define Define with metabolism Subcategorize Combine
o e Filter endpoint tree... Target chemical Info panel .
[Cabout |

A Document 1

# CAS: 8015916 ] .
A Document 2 Structure HO 3

# CAS: 107755 \
= H3C!
& Document3 - 3
# CAS: 107755 Assa,
& Document 4 [ Structure info e Endpoint=GSH RCS0
i crns: 107755 [ Parameters 3 “ N
Sl " ociated profiles:
D Protein binding potency [=] Physical Chemical Properties <
— ity | Self.ignition Target
Boiling point Mot possible to classify according to these rules (GSH]
|— Density
|— Dissociation Constant (pKa)
I— Explosive properties
+— Flammability
|— Flash point Down Up Reset Options
In Chemico Profiles
DPRA o)
ERROR!
i M: 175 %
W UED\EH-DH a cys_“"e 1y Extremely reactive (GSH)
% deplelion of Lysine (11 M:6.55 % Extremely reactive (GSH) > > 1-Alken-3-ones (Ma)
LC-MS Extremely reactive (GSH) >> 1-Alkyn-3-ones (MA)
Adduct formation ctin| Mi342% Extremely reactive (GSH) > 2-bromo dinitriles (SN2)
Lipid Selubility Extremely reactive (GSH) > > Acetylene dicarboxylates (MA} 4
Melting / freezing point Combine prafiles
Oxidation reduction potential [ tnvert result
. AND OR i
protein binding by OE Oxidising properties [ strict
|Protein binding potency Particle size
e o @ Partton Coefcient

1. Switch to Category definition

2. Select highlighted category

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 “Protein binding alerts” profiler
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QSAR TOOLBOX

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

Example 1

KE 3
o Py kEa] e
e —> e — | e | —> @
p=4 o o

In this case we should investigate the category by Protein
binding alerts. The reason for this is that GHS RC50 depends on
mechanism of protein binding interaction

» Profiling c iition

Define  Define with metabolism Subcategorize Combine

(] s Filter endpoint tree...
& Document 1

# CAS: B015916

& Document2 Structure

# CAS: 107755
& Document3

# CAS: 107755

0
10100

» Data Gap Filling » Report

4 3

& Document4 [ Structure info _ o x
# CAs: 107755 [ Parameters o s |
0 Protein binding potency Physical Chemical Properties f Target
ity / Self-ignition Schiff base formation
Boiling point Schiff base formation > > Schiff base formation with carbonyl compounds
Density Schiff base formation > > Schiff base formation with carbonyl compounds >> Aldehydes

'| Gather data

118 points added across 55 chemica| 5

ot T e sy Acvlation >> Acvl transfer via nucleaohilic addition reaction

x Ne——mr=====—p=——t——mme==F=—ome=='
Profiles
(M/A) -

Acylation >> (Thio)carbsmoylation of protein nucleophiles

Acylation > (Thic)carbamoylation of protein nucleophiles »» Isacyanates, lsathiocyanates

|— Lipid Solubility
|— Melting / freezing point
tein binding by |— Oxidation reduction patential
Protein binding by |— Oxidising properties
|Protein binding +— Particle size
Protein binding 3 T e

r— Solubility in oerganic solvents / fat solubility

Combine profiles

[ Invert result
® AND O OR [ striet

Cancel

r—— Stability in organic solvents and identity of relev ...
— Surface tension

|— Vapour pressure

|— Viscosity

L— water solubility

1. Select Protein binding alerts for SS by OASIS v1.4

2. Click Define

3. The system will search for analogues with “Aldehyde” group
4. Click OK

5. The system identify 55 analogues with 118 data points. Click OK
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QSAR TOOLBOX

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

Example 1

The obtained read-
across prediction falls in
_ : ; the range “Moderately
Performed read-across in node 2c is used reactive” based on the
only to exemplify the workflow implemented thresholds
(see slide #15) - the
status of the node is
changed to pass (see

-0 next slide)
i 01010 S v
paaaraaney @ E =
— ategory defintion ¥ Data Gap Filing DETER G o] [ [
Do e g a emica earct get Endpo asA
N 2 * = » .
- E E & : RC50 (mmol/L) < 0.099 -
O ose 52 Aot e cle o Datbs Possible data inconsisency x Developed b gs Extremely reactive
o e Filter endpoint tree... 1 [target] 11 13 24 "~ .
. = =T 4 Native scale/unit | | 0.1 = RC50 =< 0.99 - Highly
5. 5015916 ‘ e vy o Ao oy o s 22 e reactive
= siucture SN et e I = 1 > RC50 < 15 - Moderately
- 1‘ ®) Chemical reactivity GSH RC50 (ratia) N - . -
10 ) Chemical reacivity GSH RC50 (ordinal) reactive
ent4 L GsHRoso @2m3) O e rene ot 20 tmomich MiSSTmmoll g MO0t mmall g [M 12 mmoll 16 > RC50 < 70 - Slightl
AS: 10 LC-MS O Chemical reactivity GSH RCS50 (nominal) 1 | | - - - Ig y
: e . . L?—Addumfunnaﬁon | M:3a2% I TMo15% reactive
_.. ding a .' : : ”... = L Solubitty Data 77/118; Chemicals 22/55 1 T 70.1 > RC50 < 135 - Suspect
. Melting { freezing point | | ' RC.50_> 135 _NOt reactivg
> -_—
Bmepms I;e:::erdas; ||)gadictinu|'|lfor GSH RC50, based on 5 values Select / filter data
rediction . Gap filling approach .
predet EAREEE - - Predicted RC50 — 1. Before enter in RA the
ptars q
9.16 mmol/L —_— user is asked to select

[ ] ° Model/QSAR

In possible data
inconsistency window a

Calculation options

L] S scale/unit. By default

1

|

]

[

I

l

- -

: : RC50 ratio scale is
1 J |

1

1

|

U

. . i . == selected. Click OK.

3 o . . 4 i e o _w 2. The Molecular weight
] . " . | de;crlptor as the most
R O NN Wi — suitable for predicting
u ® o i po __"""“‘ skin sensitization effect
_ , e ———— J F N — is used in RA prediction
s Active descriptor % | Molecular Weight ~ 2 : ----- -/-A-cce-pl-prijlchon 3' RCSO values i
s | I [ -q presented in mmol/L
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QSAR TOOLBOX

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

Example 1

in vitro KE 4 in vivo

mvive | > @

[ o |
L
D,

Not checked

The next step is to use read-across prediction for AOP

Skin Sensitization 1 - o x

Full names Scheme

01010 * Molecular nitiating event (MIE) - Protein binding alerts ~ ~
01 0 ® Key event (KE 1) - Molecular interactions
Q SAR TOOLBOX 10100 a - In chemice peptide depletion assay DPRA (Cys)
1 - In chemico peptide depletion sssay DPRA (ys)
P Input ¥ Profiling » Data P Category definiion  » Data Gap Filling g e _in chemico Glutathione depletion assay GHE (RCS0)
1d - In chemico Adduct formation assay LC-MS

# KE 2 - Cellular responses (gene expression)
2a - Invitro KeratinoSens (EC1.5, EC2, EC3)

o [ ] X mﬂ” }’ 1 2b - Invitro LuSens (EC1.5, EC2)
E ‘E ™ ..1 ﬁ Q - oo | 1 =t - ® KE 3 - Cellular responses (activation of dendritic cells)
3a - In vitro Dendric cell activity assay h-CLAT (expression of C

New Open Close Save CAS# Name  Structure Composition  Select ChemIDs Database Inventory List Subs 36 - In vitro dendritic cell activity assay MUSST (exprassion of (
3¢ - I yiten dendritic call activitg acsay mMIIGST favnrassinn n ©

KE3
KE 2 invire i
invito KE4 invivo ||

»@»9»m4>@

Document Single Chemical Chemical List

Documents Filter endpoint tree... - : =
i Do 1 Target chemical Info panel
& Document 5
CAS: 8015916 " Node short name: Te
= _ . Node full name: In chemico Glutathione depletion assay GHS (RC50)
CAS: 107735 ) GSH Experimental RCS0
\cument 3 = H3C Associated endpoint tree positions:
y Physical Chemical Properties#in chemico
# CAS: 107755 Assay=GSH
i Doc ) : Endpoint=GSH RCS0
& Document 4 L— 9 depletion of Lysine (1M M:635% Hac dpon
# CAS: 107755 GeH N Assaciated profiles:
Q Protein binding potency

IO Protein binding potency
3 - =7, oci: simulators:
100 Protein binding alerts for skin sensitization by OASIS b (el (U R 9.16 (103:28.6) mmol/L o
Y Enter GF(RA) with 23 chemicals, 77 data paints LC-M3 S

& Document 5 Adduct formation () M:242%
i — sy

+—— Melting / freezing point
+—— Oxidation reduction potential
+—— Oxidising properties
—— Particle size
+—{#] Partition Coefficient:
—— Solubility in organic solvents / fat solubility
+——Stability in organic solvents and identity of relev ...
—— Surface tension

—— Vapour pressure

:mfzuhm 1. The predicted value is automatically stored in the prediction bucket

T 2. The state of the node is also automatically changed to “Passed”
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QSAR TOOLBOX

Workflow process
In chemico assays

Skin Sensitization - m] X

Example 1

Full names Scheme Predictions bucket
® Molecular initiating event (MIE) - Protein binding alerts (a) -
" Key event (KE 1) — Molecular interactions

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

R: 9.16 (-10.3+28.6) mmol/L

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 - In vitro KeratinoSens (EC1.5, EC2, EC3)
2b - In vitro LuSens (EC1.3, EC2)
" KE 3 - Cellular responses (activation of dendritic cells)

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

il -

3b - In vitro dendritic cell activity assay MUSST (expression of 4
% - In yitrey Aandritic call activite 2eczy mbISET favnracsian A

Target chemical Info panel

About

Node short name: 1c
Node full name: In chemico Glutathione depletion assay GHS (RC50)

HO CH3 Relevant databases:
GSH Experimental RC50

H3C Associated endpoint tree positions:
Physical Chemical Properties#in chemico
Assay=GSH

Endpaint=GSH RC50
H5C
NS Associated profiles:
Protein binding potency

Associated simulators:
Autoxidation simulator

®* The nodes related to three of the in chemico assays are passed due to positive
experimental data for the target chemical (node 1a and 1d) and the positive
experimental data found for analogues with an “Aldehyde” group(1c).

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

* 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 (EC1.5, EC2, EC3) (node 2a)

Example 1

KE 4 in vivo

mvive | > @

\“| Skin Sensitization

Full names Scheme
® Molecular initiating event (MIE) - Protein binding alerts )
" Key event (KE 1) - Molecular interactions

12 - In chemico peptide depletion assay DPRA (Cys)

1b - In chemico peptide depletion assay DPRA (Lys)
1c - In chemico Glutathione depletion assay GHS [RC50) KE 2
1d - In chemico Adduct formation assay LC-MS in vitro KE 4 nvive

. &
= KE2 - Cellular responses (gene expression) . > |> in vive > @
2a - In vitro KeratinoSens (EC1.5, EC2, EC3)

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

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

A - In yitrn Aendritic call artivite scca mbAlLISST levnracsinn n
< » w

Target chemical Info panel

Node short name: Z2a
MNode full name: In vitro KeratinoSens (EC1.5, EC2, EC3)

CH3 Relevant databases:
Keratinocyte gene expression Givaudan

HO

H3C Associated endpoint tree positions:
Human health hazards#Sensitisation
Organ=5kin

Type of method=in Vitro

H3C Assay=KeratinoSens
Endpoint=EC1.5

Human health hazards#Sensitisation

Organ=5kin

Type of method=in Vitro

A V. 4 C. -

1. Select node 2a
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QSAR TOOLBOX

Workflow process
Step 3. in vitro Keratinocyte ARE (EC1.5, EC2, EC3) (node 2a)

Example 1

KE 1

in chemico

kea| oo Check are there any data for the target

‘@'~ @ . , ,
= o o chemical for the in vitro assay
Y

2 Skin Sensitization - o %

Predictions buckst

Full names Scheme
® o101 S = Moleculas iniiating event (MIE] - Protein binding alerts
T = 0 5 01 0 % . olecatar interacto 704 b
b 0100 " W10 M
Wi 143 M
Data
= L 1] L 1]
D D
o . Filter endpoint tree... 1 [target] [AOP target]
o 0 -
Strctre "y - o
0 N
. R— ==
Node full name: In vitra KeratnoSens [EC1.5, EC2 EC3)
Uo [#) Structure info "o Hy Relevant databases:

[ Parameters —
mo [& Physical Chemical Properties (11)| R:9.16 (-103=28.6) mm H3C aeociated andpointtre p
[ Environmental Fate and Transport

Keratinceyte gene expression Givsudan

[# Ecotoxicological Information

HyC
g =] Human Health Hazards %,
— s 3 = Acute Toxicity |
Bioaccumulation ] Type of method=in Vitra
~ atab Carcinogenicity naten
Options 4

levelopmental Toxicity | Teratogenicity
[+ ][ selectal |[ Unselectall Invert lenetic Toxicity
[ Peysical Chemical Prop 4

nmunotoxicity
ritation / Corrosion

a

—— Photoinduced toxicity
& Keratinocyte gene expressio e —— Repeated Dose Toxicity !

& in Vitro ‘-'F-m“‘\
, e P, — 1. Go to level of CAS number from document tree
28 I e i 2. Go to Data
(7] st st | e st (N E— 3. Unselect all databases

Lam ana Dt ] 4. Select highlighted database
B >. Click Gather

ATE.‘3[2:2::2:::‘.:::ZZ.ZESJ’O,SMW e 6. The experimental data appears on Data matrix

_T:m“‘“ 7.Node 2a has been changed to passed based on

Protein binding alerts for skin sensitization .. | Schiff base formstio Implemented thresholds (sllde #15)
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QSAR TOOLBOX

Workflow process
Step 3. In vitro LuSens (EC1.5, EC2) (node 2b)

Example 1

KE 1

- | ©® o kea| oo Check are there are data for the target
L7
chemical for the in vitro assay
passea o Sin Sensization o x

1a- In chemico peptide depletion assay DPRA (Cys)
1 - In chemico peptide depletion assay DPRA (ys)
1~ In chemico Glutathione depletion assay GHS (RCS0)

» Category definition » Data Gap Filling 1d - In chemico Adduct formation assay LC-MS o
® KE2 - Cellular responses (gene expression) > D>
Import Export 2a - In vitro KeratinoSens (EC1.5, EC2, EC3) . . .

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

&

Import  IUCLID& IUCLIDB

Documents Filter endpoint tree...

Target chemical Info panel

i Document 1 Node short name: 25
# CAS: 8015916 Node full name: [ vifre LuSens (EC1.5, £C2]
i Document 2 Structure CHy Relevant databases:

# CAS: 107755 HO; Keratinocyte gene expression LuSens
Frammziid aC o v v Sonsaton
# CAS: 107755 ognsan
- - & of methad=in Vitro
i Document 4 [# Structure info HyC eyetytens
# CAS: 107755 [ Parameters < Endpoint=EC1 5
IC] Protein binding potency Physical Chemical Properties ()| R 916 (-10.3:28.6) g:g":;g:a':m hazards#Sensitisation

|00 Protein binding alerts for skin sensitization by OA| i
¥ Enter GF{RA) with 23 chemicals, 77 data point IO AR O TR T
i Document 5 Ecotoxicological Information (/1)) M: 344 mg/L
i Document 7 [5] Human Health Hazards
# ~AC. InTFTEC
o s +— Acute Toxicity
—— Bioaccumulation
° Databas —— Carcinogenicity
Options 4 —— D Toxicity / Ter:
i —— Genetic Toxicity
—— Immunotoxicity
— lrritation / Corrosion
t—— Neurotoxicity

e, : L. Select node 2b
[ Sensitisation W AOP 2. Go to Data
3. Unselect all databases

2 Lusens { — 4. Select highlighted database

EC15 (1/1)| M: 189 uM

Type of method=in Vitro

feelect All Invert About

. EC2 § D] M 425 : 5. Click Gather
Gptions 4 — ToxCast [} )| 6. The experimental data appears on Data matrix

—————————————

7. Node 2b has been changed to passed based on
implemented thresholds (slide #15)
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QSAR TOOLBOX

Workflow process
Step 3. in vitro Keratinocyte ARE and In vitro LuSens (nodes 2a&2b)

Example 1

=] Skin Sensitization - m} >
Full names Scheme Predictions bucket
® Molecular initiating event (MIE) - Protcin binding alerts ~ ~ -
" Key event (KE 1) - Molecular interactions M: 189 uM
1a - In chemica peptide depletion assay DPRA (Cys) M 425 uhd
1b - In chemico peptide depletion assay DPRA (Lys)
1c - In chemico Glutathione depletion assay GHS (RC50)
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)
2a - 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 + -
<
Target chemical Infa panel
Mode short name: 2b About
MNode full name: In vitro LuSens (EC1.5, EC2)
CH3 Relevant databases:
HO Keratinocyte gene expression LuSens
H3C Associated endpoint tree positions:
Human health hazards#Sensitisation
Qrgan=5kin
Type of methad=in Vitro
HSC Assay:_ LuSens
Endpoint=EC1.5
=~
O
Human health hazards#Sensitisation
Organ=Skin
Type of method=in Vitro
Assay=luSens -

* The both nodes related to in vitro assays are passed due to positive
experimental data found for the target chemical and implemented
thresholds (slide #15)

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

KE 1

in chemico

» Profiling » Category definition P Data Gap Filling 1d - In chemico Adduct formation assay LC-MS

Import  IUCLIDG IUCLIDB

Documents Filter endpoint tree...

Check if there are any data for the target chemical for the
in vitro Dendric cell activity data

Skin Sensitization

Full names Scheme
= Key event (KE 1) - Malecular interactions

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

1b - In chemics peptide depletion sszay DPRA (Lys)

Tc - In chemico Glutathione depletion assay GHS (RC50)

Predictions bucket

M: Pasitive
M: Pasitive
M Pasitive
M Pasitive

= KE 2 - Cellular responses (gene expression)
*
2a - In vitro KeratinoSens (EC1.5, EC2, EC3) >
2b - In vitro LuSens (EC1.5, EC2) .
= KE 3-C espanses (activation of dendritic celiz)
3 Dendric cell ctivity assay h-CLAT [expression of
o denditic cell activity assay MUSST fexpression of ¢ [ ot cneceeo]
o dencrite cel actity sssay MMUSST (expressionc | (NSHBSAREED
= KE4 - Organ responses (T-cell activation) o pmses

»cument 1
# CAS: 8015916

Structure

wi Torget chemical Info panel
. About
»ﬂ] MNode short name: 32

1 Node full name: In vitro Dendric cell activity assay h-CLAT (expression of CO34 and CDB6)

. Hy Relevant databases:
HO. Dendiic cells COLIPA

& Document 4 [E Structure info
# CAS: 107755 [&] Parameters

IT] Protein binding potency . 5 .
= Ph l Chi I P It
IT] Protein binding alerts for skin sensitization by OA| (3] ) R 2

¥ Enter GFRA) with 23 chemicals, 77 data point| [&] Environmental Fate and Transport
A Document 5 [#] Ecotoxicological Information

& Document7 [E] Human Health Hazards
—— Acute Toxicity

— Bioaccumulation

—— Carcinogenicity

= D Toxicity /

= Genetic Toxicity

—— Immunotoxicity

—— lrritation / Corrosion
= Neurotoxicity

—— Photoinduced toxicity

(-] Sensitisation

Inventories

Options 4

f Select All Unselect All Invert

rt_Custom Inventory_for th40_1

;M.“ — ToxCast
The OECD QSAR Toolbox for Grouping Chemicals into Categories

—— Repeated Dose Toxicity 4

Hac! Assaciated endpoint tree positions:
3 Human heaith hazards=Sensitisation
jan =Skin
Type of methodzin Vitro
HsC Assay=Dendiie Cell Activity (h-CLAT)
Endpoint=CD34

(1/1)| R: 9.16 (-10.3+28.6) mmol/L

Human hesith hazards=Sensitisation
Organ=Skin

Type of method=in Vitra
Assay=Dendrtic Cell Actiity (h-CLAT)

AOP

4

1. Select node 3a

2. Select database related to node 3a as before thata
unselect all others

3. Gather data and click OK in the appeared message

4. The experimental data appears on Data matrix and
the status of nodes 3a, 3b and 3c was changed to
Passed

=m) M: Positive

- ————————

§1/1)] M: Positive

’
\




QSAR TOOLBOX

Step 4. in vitro Dendritic cell activity assay (nodes 3a, 3b and 3¢)

Example 1

Workflow process

12| Skin Sensitization

Full names

Scheme

® 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
® KE2 - Cellular responses (gene expression)

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

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

= KE 4 - Organ responses (T-cell activation)
<

1c - In chemico Glutathione depletion assay GHS (RC30)

" 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 1

in chemico

o

Mot checked

>

KE 2

in vitro

| @ |
®

KE 4

_D in vivo _D

in vivo

Predictions bucket
Data
M: Positive

Target chemical

Info panel

Node short name: 3¢

Node full name: In vitro dendritic cell activity assay mMUSST (expression of CD86)

Relevant databases:
Dendritic cells COLIPA

Associated endpoint tree positions:
Human health hazards#Sensitisation
Organ=5kin
Type of method=in Vitro
Assay=Dendritic Cell Activity (mMUSST)
Endpoint=CD86

Thresholds:
Scale name “Skin sensitization MUSST'
Scale type 'Ordinal’
Pascad: Dacitiv

B

* The nodes 4a and 4b related to the in vitro Dendritic cell activity assay (h-
CLAT) is passed due to positive experimental data found for the target chemical

* The workflow moves further to the in vivo LLNA assay (hode 4)
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QSAR TOOLBOX

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

Example 1

o o | el ® ] -e | Checkarethere any data for the target chemical
pa o © s for the in vivo Organ response (LLNA) (node 4)
| passes

Skin Sensitization - u] X

| Full names Scheme Predictions bucket

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

» Category definition  » Data G| 1d - In chemico Adduct formation assay LC-MS

® KE2 - Cellular responses (gene expression) KE1
2a - In vitro KeratinoSens (EC1.5, EC2, EC3) in chemico.

port Export
% 2b - In witro LuSens (EC1.5, EC2)
® KE 3 Cellular responses (activation of dendritic cells)

Import  IUCLID6 UCLIDB 3a - In vitro Dendric cell activity assay h-CLAT (exprassion of C. . D . D

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

IoOLBOX

Mi: Positive

Documents Filter endpoint tree... 3c - In vitro dendritic cell activity assay mMUSST {expression o

i LOCUMENT 4 ® KE 4 - Organ responses (T-cell activation)
& # CAS: 107755 ) 4-1n wgva Org:n response (EC3 LLNA)
I Protein binding potency S v atcome (00)nivo Ogonien g Pt D ———
I0) Protein binding alerts for skin sensitization by OA| . p
¥ Enter GF[RA) with 23 chemicals, 77 data point]
4. Document 5 Target chemical Info panel
[;(1&?:;;755 Bl imalnic Node short name: AQ
i Document6 [#] Parameters Node full names Adverse sutcome (AG] - In vivo Organism response (GPMT)
& Search chemical [#] Physical Chemical Properties HO. CH3 Relevant databases:
& Document & [# Environmental Fate and Transport Shin seneiization ECETOC

# CAS: 107755 HaC Skin sensitization
& Do = s [# Ecotoxicological Information 3 Associated endpoint tree positions:
scument 9

# CAS: 107755 ] Human Health Hazards

>

Con] -

Human health hazards#Sensitisation
Organ=Skin

+—— Acute Toxicity H3C Type of method=in Vive
) . N Assay=GPMT
+— Bioaccumulation o Erdpontzs MW N
—— Carcinogenicity
Options 4 - e ’ Associated profiles:
Ter ociated profiles:
Df Toxicity / y Protein binding lerts for skin sensitizztion by OASIS

f Select All
[M Physical Chemical
W Chemical Reactiv|

—— Genetic Toxicity
—— Immunotoxicity

B GSH Experiment] +—— lrritation / Corrosion J
W Human Health Ha —— Neurotoxicity )
:Ilzemirrt\c ste\ls ED'V 4 _— +—— Photoinduced toxicity J 4
R [ ey .
“E o P —— ~—1 1. Select node 4
kin sen: n
SR e I | 2. Select database related to the node 4, as before that unselect
& HRIPT : (113)] M: 42E+03 pg/em2 : a” Others
Inventories (] LLNA 1 1 . o
ptions 4 £c2 1 an 1| 3. Gather data and click OK in the appeared message
A rt iscellaneous : Positive 1 . .
e e - A i| 4. The data appears in the datamatrix
[ L emroancton {\ ) !| 5. The node 4 and node Adverse outcome (AO) are automatically
) Toxicokinets jom and Distribution === === === = changed to passed, based on experimental data for the target
The OECD QSAR Toolbox for Grouping Chemicals into Categories chemical and the Implemented thresholds (see slide #15)




QSAR TOOLBOX

Workflow process
Step 5. 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 GHS (RC30) () — [l Data
1d - In chemico Adduct formation assay LC-MS M: Positive
® KE2 - Cellular responses (gene expression) KE 1
2a - In vitro KeratinoSens (EC1.5, EC2, EC3) in chemico KE 3

KE 2 in vitro

in vitro KE 4 in vivo
> @ | ® .. —1{.7'

® o -
®

2b - In vitro LuSens (EC1.5, EC2)
® KE 3 - Cellular responses (activation of dendritic cells)
3a - In vitre Dendric cell activity assay h-CLAT (expressicn of C . |>
3b - In vitro dendritic cell activity assay MUSST (expression of {
3c - In vitro dendritic cell activity assay mMUSST (expression o
= KE 4 - Organ responses (T-cell activation)

XY

;
4 - In vivo Organ response (EC3 LLNA) -
Adverse outcome (AQ) — In vivo Organism response (GPMT) - AN S
< » ~

Target chemical Info panel

Node short name: AQ =

Node full name: Adverse outcome [AC) - In vive Organism respanse (GPMT)
CH3 Relevant databases:

Skin sensitization ECETOC

ch Skin sensitization

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

H3C Type of method=in Vivo

Assay=GPMT

0 Endpoint=5 MW N

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

* Both nodes related to the two in vivo assays (LLNA and GPMT) are passed
based on the positive experimental data for the target chemical according to
the implemented thresholds

The OECD QSAR Toolbox for Grouping Chemicals into Categories July 2017 48



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

The OECD QSAR Toolbox for Grouping Chemicals into Categories July 2017 49



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

] Search by cas| 1 2 ~‘7 3 0 X
V o

97530 | search [ ok 7] [ cancel

| SelectAll || Unselect All || Invert Selection | Selected 1 of 1

97-53-0
SMILES COclec(CC=C)ccclO | Hz
C5 Relation High

Substance Mono constitnent

Haln,
Composition o
OH
Name I-ALLYL-3-METHOXY-4- e
1-allyl-3-methoxy-4-hydrox__.
2-methoxv-4-(2-propenviio B

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 click "CAS Smiles ralation” 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

hemical Input
Target chemical identity

)
10100

» Profiling Dat; » Category definition » Data Gap Filling

The OECD QSAR Toolbox
for Grauping Chemicals
into Categories

Gather Import  IUCLID IUCLIDB

° Documents Filter endpoint tree...
Document 1
# Chemical name: containing "trans-2,cis-6-nona %

Structure =) 28069-72-9 / CCC=CCCC=CCO - [m] X

Developed by LMC, Bulgaria

Exist in data source Data source type Data source quality Assigned SMILES in data source
Canada DSL Inventory Distribute to QA no
Structure info DSSTOX Inventory High quality source yes
CAS Number ECHA PR Inventory Distribute to QA yes
CAS Smiles relation EINECS Inventory High quality source yes
Chemical name{s) NICNAS Inventory Distribute to QA yes
Composition REACH ECB Inventory High quality source yes
. Databases Molecular Formula CoH160 | Skin Sensitization Database Distribute to QA yes
Options « type Mono constituent | TSCA Inventory Distribute to QA yes
[f] seiectal_][ Unselect Al [ invert S — R )
M ToxCastDB [#) Parameters
apan MHLW ‘ [# Physical Chemical Properties

reprodu

[# Environmental Fate and Transport |
[# Ecotoxicological Information

[#] Human Health Hazards

Inventories

Options 4

m Select All Unselect All Invert

W METI Japan
M NICHAS

1. Double Click 2. Relationships CAS-SMILES il
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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.
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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

The OECD QSAR Toolbox for Grouping Chemicals into Categories July 2017 54



QSAR TOOLBOX

Activate AOP
Set target chemical for AOP

QSAR Toolbox 4.1 [Document 10]

—
01010
01 0
10100

Skin Sensitization

QSAR TODLBOX

¥ Input

Document

A Document 1
# CAS: 8015916
Document 2
# CAS: 107735
Document 3
# CAS: 107735
Document 4

» Profiling

Single Chemical

Filter endpoint tree...

» Category definition

Chemical List

Structure

* Data Gap Filling

Full names Scheme

Molecular ing event (MIE) - Protein
# Key event (KE 1) - Molecular interactions
12 - In chemico peptide depletion assay DPRA (Cys)

KE1

2b - In vitro LuSens (EC1.5, EC2)
= KE 3 - Cellular responses (activation of dendritic cells)

in chemico KE3
] o KE 2 in vitro
[@j» o el o .
3a - In vitro Dendric cell activity assay h-CLAT (expression of C °
y y  Notpassed

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

A In vitrn e

=iyt 2eemy mMIIST aumracsing A
>

- 16 - In chemica peptide depletion assay DPRA (lys)
T 1d - In chemico Adduct formation assay LC-MS. KE 4 in vivo
New Open CAs# MName  Structure Composition  Select ChemiDs = KE2 - Cellular responses {gene expression) invivo > @
2a - In vitro KeratinoSens (EC1.5, EC2, EC3)

Target chemical Info panel

Node short name: MIE

Structure info CHy Node full name: Molecular initiating event (MIE) ~ Protein binding alerts
# CAS: 107755 [7] Parameters i b b 0ASIS
IT] Protein binding potency R _ _ Protein binding alerts for skin sensitization by OASIS
T Protein binding alerts for skin sensitization by 0ASIS| Ll SEE RS IRl nEs Protein bincing slers for skin sensitzation according 1o GHS
Y Enter GF(RA) with 23 chemicals, 77 data points [#] Environmental Fate and Transport HaC A:m;: :.f:,:ECD
i Document 5 [#] Ecotoxicological Information o Autoxidation simulator
\ Document 7 OH Skin metabolism simulator
[E] Human Health Hazards Thresholds:
# CAS: 107755 o Profile Protein binding alerts for skin sensitization by OASIS'
Document 6 — Acute Toxicity Passad: Any of the profiler categories
? Search chemical —— Bioaccumulation Not passed: No alert found
Document 8 —— Carcinogenicity .
# CAS: 107755 | Devel tal Toxicity / Terat = & Export Data matric
Document 9 . L o e
# CAS: 107755 T CEHE 8 o anch
Document 10 —— Immunotoxicity & Bpand Al
# CAS: 97530 \— Irritation / Corrosion O Collspse Al
—— Neurotoxicity 2 geticnopont
I— Photoinduced toxicity ) sl i 3
— Copypath
—— Repeated Dose Toxicity B foneton
|— sensitisation awsw cof [N ..
—— ToxCast Set tree hierarchy...
—— Toxicity to Reproduction Activate AP
] Toxicokinetics, Metabolism and Distribution
1. Expand Human health hazard part of the endpoint
2. Right click near the AOP label
-
3. Select Activate AOP
4. Set target for AOP (see slide 26)
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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 and set target

* Workflow process
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QSAR TOOLBOX

Workflow process

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

Yy
KE 1 f )
in chemico KE3
KE 2 in vitro
e in vitro e
o o , 0o
 Not passed e . )
| Passed
 /

MItE:' In chemico: In vitro: ént‘c;ﬁir r?;_ In vivo: In vivo:
protein protein binding gene YLOKINE Organ Organism
binding potency éxpression %roﬂtljes 'n response response

endritic
assays assay cells (LLNA) (GPMT)
>
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QSAR TOOLBOX

Workflow process
Step 1. MIE: protein binding

Example 2

KE 1

in chemico

KE 4 in vivo

in vitro

Start with profiling of target chemical
H_D

o

)

e —> invive | — > @
° Skin Sensitization - o x
e Full names Predictions bucket
Molecular initiating event (IE) — Protein binding alerts [Protein binding by DASIS
® Key event (KE 1) - Molecular interactions No zlert found
1a - In chemico peptide depletion assay DPRA (Cys) KE1 [Protein binding by OECD.
16 - In chemics peptide depletion assay DPRA (Lys) in chemice KE 3 “’:“ E—
o ¢ - In chemico Glutathione depletion assay GHS (RCS0) in vitro o alert found
DOLBOX = 1d - In chemico Adduct formation assay LC-MS. KE 4 invivo T ST ————CTYTS
# KE2 - Cellular responses (gene expression) > > INEES D No alert found
_ 23 - Invitro KeratinaSens (EC15, EC2, EC3) @
» Category definition  ® Data Gap) [l

26 - Invitro LuSens (EC1.5, EC2)
= KE 3 - Cellular respanses (activation of dendritic cells)
3a - In vitro Dendric cell activity assay h-CLAT (expression of C

30 i e cell chty ssay MUSST (expressonof | | QD)

Custom profile

3c- In vitro dendritc cell activity assay mMUSST {expression o «
New Delete < > < >

Documents. Filter endpoint tree... Target chemical Infa panel
Ab 2
I\ Frotean bincing ok e Mbtrets
: ¥ Enter GF(RA) wi S iy Hoe ol Mo i r Ml i S
& Document 3 Protein bw':vdmg by OASIS
2 Document 7 Protein binding alerts for skin sensitization by OASIS
# CAS: 107755 Protein binding alerts for skin sensitization according to GHS
i Document 6 e —— Protein binding by OECD
& Search chemical Bl LN Resocisted simulators:
& Document 8 BIFETLEED Sin metabelam smiator
# CAS: 107755 [Z] Physical Chemical Properties oH Thresholds:
i Document 9 E Environmental Fate and Transport Profile ‘Protein binding alerts for skin sensitization by OASIS'
¥ CAS: 107755 [ Ecotoxicological Information ;ﬂ;ﬁﬂmi‘:ﬁﬁ;mgom
J Document 10
4 CAS- 97520 () Human Health Hazards
Acute Toxicity J
Bioaccumulation J
(-] __Profling methods Carcinogenicity )
[ | selectan | unselectan s
X e rt M- icity ‘1
Protein binding by QA ~ 4|
Protein binding by OEC orrosion J
- ity j
inding potenc led toxicity
Protein binding potenc T Bose Toxicity E .
i wsw - | 1. Open Profiling
Protein binding alerts J
Protein binding alerts f Toxicity to Reproduction J 2 . Se I eCt n Od e # M I E
- = 7] Toxicokineti ism and Distributi i . . . .
3. Relevant profilers are highlighted, select the profilers
€ Metabolism/Transformations General Mechanistic ) - .
S Protein binding by OASIS 4. Apply selected profilers. The node is automatically changed to
Unselect All Protein binding by OECD No alert found X
B Smuiated EREeTE not passed based on absence of alert. The next step is to
M Autoxidation simulator Protein binding alerts for skin sensitization a ... No alert found . g o e . .
BN Autdation sirustor Protein binding alerts for skin sensitzation . | No ser found investigate whether the substance has skin sensitization potential
via autoxidation
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QSAR TOOLBOX

Workflow process
Step 1. MIE: protein binding

Example 2

KE 1

in chemico

Simulate Autoxidation products of the target chemical

KE 4

mvive | > @

Skin Sensitization [ —— ——
{ Precictions bucket
A
No alert found
No alert found
No alert found
No alert found
IProtein binding by OASIS + Autoxidation simulatol
1 x Michael addition
1 x Michael addition » > Michael addition on con

Scheme

Full names

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

KE 3
<= e
o —>
p=4 @

@

R TODLEBOX

1 - In chemico peptide depletion assay DPRA (Lys)
1c - In chemico Glutathione depletion assay GHS (RC50)
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 (EC15, EC2)
® KE 3 - Cellular responses (activation of dendritic cells) |—.7| D

3a- Invitro Dendriccell iy assay h-CLAT (expression of COS/ || S

KE 1

in chemico

h

» Category definition

KE 2

» Do in vitro

Profiling Custom profile 1x Michael addition >> Michael addition on con

New Delete

3b - In vitro dendritic cell activity assay MUSST (expression of CDf
3¢ - In vitro dendritic cell activity assay mMUSST expression of CI
= KE 4 - Organ respanses (T-cell activation)
4~ In vivo Organ response (EC3 LLNA)

KE3
in vitro
e KE4 in vivo
o e 4 $g4>@
o
©

1 x Michael addition »> Michael addition on qui
1 x Michael addition » > Michael addition on qui
1 x Radical reactions

1 Radical reactions >> Free radical formation

T

" . = Adverse outcome (AD) - In vivo Organism response (GPMT) 1 x Radical reactions >> Free radical formation >
Documents Filter endpoint tree... 2 N et o

Document 1 . | 1xSN2
[ structures_quantitive_metabolic_data It 1% SN2 >> Ring opening SN2 reactien v
Document 2 Structure ‘ 2 < >
# CAS: 97530 o Torget chemical Info panel e
Document 3 -
# CAS: 97530 e Node short name: MIE B 5

[# Structure info Node full name: Molzcular initiating event (MIE) - Protein binding alerts

Associated profiles:
[ElRamneters e Protein binding by OASIS
[# Physical Chemical Properties Protein binding alerts for skin sensitization by OASIS
) Protein binding alerts for skin sensitization according to GHS
[#] Environmental Fate and Transport Protein binding by OECD v

[#] Ecotoxicological Information
[#] Human Health Hazards

General Mechanis]|

Profiling methods Protein bindin

No alert found
Protein bindin No alert found
Endpoint Specific

Protein binding alerts

neral Mechanistic

Mo alert found
¥ Protein binding by OASIS o alert foun:

kin sensitization a ...

Protein binding by OECD ey ey el R SRR L AL
Protein binding potency
M Protein binding ency Autoxidation simulator 5 metabalites

W Protein binding potency Lys (DPRA 13
Endpoint Specific

M Keratinocyte gene

Protein binding alerts for skin sensitizatior

Protein binding alerts for skin sensitizatior

=] General Mechanistic

1. Select Autoxidation simulator.

2. Select highlighted profilers relevant to the MIE

3. Click Apply

4. The profiling results appeared on data matrix

5. The profiling results are also stored at the prediction
bucket

1 x Michael addition
1 x Michael addition
1 x Michael addition
1 x Michael addition
1« Mi 1 iti

t——Protein binding by OASIS

Michaal 2 o
1 x Michael addition
1 x Michael addition
1 x Michael addition
1 x Michae| addition

— Protein binding by OECD

-] Endpoint Specific

+—— Protein binding alerts for skin sensitiza ... | 1 x Skin sensitization
1 x Michael Addition
1 % Michael Addition
1 x Michael Addition
- -

Aimulated
B Autoxidation simulator
ation simulator (alkaline medium)

1
i
I
I
I
I
I
i
I

i
I
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QSAR TOOLBOX

Workflow process
tep 1. MIE: protein binding

Example 2

ole <@ 3] o
o g e Simulate Autoxidation products of the target chemical -
manually change the node status

=] Skin Sensitization

2] Skin Sensitization
Full names

Molecular initiating event (MIE) — Protein binding aler
® Key event (KE 1) - Molecular interactions

Full names Scheme

® Key event (KE 1) - Molecular interactions

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

1a - In chemico peptide depletion assay DPRA (Cys)
15 - In chemico peptide depletion assay DPRA (lys)
1c - In chemico Glutathione depletion assay GHS (RC50)
KE 4 invive 1d - In chemico Adduct formation assay LC-MS.
in vivo I @ = KE2 - Cellular responses (gene expression)
2a - In vitro KeratinoSens (EC1.5, EC2, EC3)
25 - Invitro LuSens (EC1.5, EC2)

KE 3
KE2 invitro

in vitro e KE 4 invivo
o @ 9 v-lre
4 o o
-

= KE 2 - Cellular responses (gene expression)
2a - In vitro KeratinoSens (EC1.5, EC2, EC3)
2b - Invitro LuSens (EC1.5, £C2)

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

)

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

r.7| B

L
3a - Invitro Dendric cell activity assay h-CLAT (expression of C
pased

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

3 - 0 yitre danciritic call actiite acea mb1ISST favnrascinn 0

» < >
Target chemical Info panel I_ — —— J\ Target chemical Info panel
Node short name: MIE Node short name: MIE
CHa Node full name: Molecular initiating vent (MIE) - Protein binding slerts CHa Node full name: Molecular initiating vant (MIE) - Protein binding alerts
Associated profiles: Associated profiles:
Pratein binding by OASIS Pratein binding by OASIS
Protein binding alerts for skin sensitization by OASIS Protein binding alerts for skin sensitization by OASIS
Protein binding alerts for skin sensitization according to GHS

Protein binding alerts for skin sensitization according to GHS
Protein binding by OECD

Protein binding by OECD
Associated simulators: 3O Associated simulators:
Autosidation simulator O Autoxidation simulator
oH Skin metabolism simulator OH Skin metabolism simulator
Thresholds: Thresholds:
Profile Protein binding alerts for skin sensitization by OASIS' Profile ‘Protein binding alerts for skin sensitization by OASIS®
Passed: Any of the profiler categories Passed: Any of the profiler categories
Not passed: No alert found

Not passed: No alert found

1. Right click on the MIE node
2. Select Set state

3. Change the state from Not Passed to Passed
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QSAR TOOLBOX

Workflow process
Molecular initiating events

Example 2

] Skin Sensitization

Predictions bucket

Protein binding by OASIS

Full names Scheme

Molecular initiating event (MIE) — Protein binding alerts
® Key event (KE 1) - Molecular interactions No alert found
1a - In chemico peptide depletion assay DPRA (Cys) KE1 Protein binding by OECD
1b - In chemico peptide depletion assay DPRA (Lys) in chemico KE 3 Nuleiund . o .
. R ~ KE 2 o Protein binding alerts for skin sensitization accord|
1c - In chemico Glutathione depletion assay GHS (RC50) in vitro No alert found
d - In chemico Adduct formation assay LC-MS o in vitro KE 4 e el
® KE 2 - Cellular responses (gene expression) I_.TI b I > > e _I S| invive _| > @ No alert found
2a - In vitro KeratinoSens (EC1.5, EC2, EC3) I_ _I Protein binding by OASIS + Autoxidation simulatol
2b - In vitro LuSens (EC1.5, EC2) e ° 1 x Michael addition
= KE 3 - Cellular responses (activation of dendritic cells) ° e 1 % Michael addition » > Michael addition on con
ot checke:
3a - In vitro Dendric cell activity assay h-CLAT (expression of C - e 1 x Michael addition » > Michael addition on con
3b - In vitro dendritic cell activity assay MUSST (expression of { e A J 1 x Michael addition » > Michael addition on qui
% - In yitery dandritic rall activite accar mBAISET favnraccinn A - 1 v Michaal additinn »> Michasl additinn an ani
< > ~ ¢ >
Target chemical Info panel
Mode short name: MIE
CHa Node full name: Molecular initiating event (MIE)} — Protein binding alerts
Associated profiles:
Protein binding by OASIS
Protein binding alerts for skin sensitization by QASIS
Protein binding alerts for skin sensitization according to GHS
Protein binding by OECD
H3C\ Associated simulators:
O Autoxidation simulator
OH Skin metabolism simulator
Thresholds:
Profile ‘Protein binding alerts for skin sensitization by OASIS'
Passed: Any of the profiler categaries
Not passed: Mo alert found W

* 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 TOOLBOX

Workflow process
Step2. In chemico peptide depletion assay DPRA (Cys) (node 1a)

Example 2

Check for experimental data
o o e —
[@j—b | - e © ... @
° e e o Skin Sensitization - [u] X
e Full names Scheme Predictions buckat

= Molecular initiating event (MIE) - Protein binding alerts

= Key event (KE 1) - Molecular interactions M:38.3%

KET
1b- In chemico peptide depletion assay DPRA (Lys) in chemico
1 - In chemico Glutathione depletion assay GHS (RC50)

p= 1d - In chemico Adduct formation assay LC-MS

| | KE2 - Cellular responses (gene expression) . —>

] 2a- Invitro KeratinoSens (EC1.5, EC2, EC3)

1 2b- In vitro LuSens (EC15, £C2)

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

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

Import fb - ‘\n o z‘ienz‘!rltrwi mu sctiity assay MlU”S‘Sj'EE?(pmsman oft o .

Export
% m m Target chemical Info panel

IUCLID6  IUCLIDG Node short name: 1o
o I = Filter endpoint tree... 1 ftarget] CHa Node full name: In chemico peptide depletion assay DPRA (Cys)
— et Relevant databases:
& Doc Chemical Reactivity COLIPA

QSAR TOOLBOX

» Profiling ¥ Category definition ~ » Data

[ structures_quantitive_metabolic_data IC Associated endpoint tree positions:
O e Structure Physical Chemical Properties#in chemico
“e Assay=DPRA
# CAS:97530 . ch\o Endpoint=% depletion of Cystine
& Document 3
# CAS: 97530 o Associated profiles:

& Document 4 [#] Structure info Protein binding potency Cys (DPRA 13%)
Associated simulators:

_ # CAs:97530 [3 Parameters Autaxidation simulator
O Bimsrwssiis Physical Chemical Properties
Autoflammability / Self-ignition temperature
Boiling point

Density

Dissociation Constant (pKa)

Explosive properties 1_ Select node 1a

(] Databas Flammability

5 Fashpomt | 2. Go to Data
=T A oPRA 3. Select highlighted database

% Chemical Reactivity COLIPA . .
e e 4. Click Gather
e I 5. The selected database (Chemical reactivity COLIPA) is
IR REACH S erseaion tabse (1 related to three AOP nodes - 1a, 1b and 1d. Data for the
target for all 3 endpoints are found and the three nodes are
marked as Passed (based on the implemented thresholds,
see slide 15)

W REACH Skin sensitisation database (norm: Melting / freezing point

W Skin Sensitization Oxidation reduction potential
dn sensitization ECETOC Oxidising properties

Particle size

. . : ) 2
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QSAR TOOLBOX

Workflow process

Step2. In chemico Glutathione depletion assay GHS (RC50) (node 1c¢)

Example 2

Check are there any data for

the target chemical

Skin Sensitization

Full rames
* Molecular initiating event (MIE) - Protein binding alerts.
= Key event (XE 1) - Molecular Interactions
peptids depietion sssay DORA (Cys)
- pepide depleiion assay DPRA (iys)
1d - In chemica Adduct farmation assay LC-M5
= KE2 - Cellular responses (gene expression)

Qe TOOLBOX

Import Export

& &

Import  IUCLID6 UCLIDG

Filter endpoint tree...

Documents

Document 1

Ha

[ structures_quantitive_metabolic_data e w52
i Document 2 Structure Aasocated andpolet res posdons:

# CAS: 97530 smy=GSH
i\ Document 3

# CAS:97530
i\ Document 4

H# CAS: 97530
i Document 5

OH

[# Structure info

[# Parameters

=] Physical Chemical Properties

—— Autoflammability / Self-ignition temperature
—— Boiling point

Physical Chemical Properties®in chemico.

Endlpzints GSH RCS0

Assaciated profiles:

— Density
—— Dissociation Constant (pKa)
—— Explosive properties
Databases —— Flammability
2 —— Flash point
Unselect All || Invert | In Chemico

e nemical Properties
W _hemical Reactivity COLIPA

(m_r——————————————-P——————-'

GSH Experimental RC50 : M: 13.9 mmol/L
Il Human Health Hazards GSH RC50 173) M: 14.2 mmol/L i
I M: 471 mmol/L I

1. Select node 1c

2.Select highlighted database (unselect
all the rest)

3. Click Gather

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

W Dendritic cells COLIPA
T . - l-—————————————————m’
The OECD QSAR Toolbox for Grouping Chemicals into Categories

July 2017

63




QSAR TOOLBOX

Workflow process
In chemico assays

.=/ Skin Sensitization - O X
Full names Scheme Predictions bucket
® Molecular initiating event (MIE) - Protein binding alerts ol - Data

{ Y s
" Key event (KE 1) - Molecular interactions M: 14.2 mmol/L
1a - In chemico peptide depletion assay DPRA (Cys) KE1 W: 13.9 mmal/L
1b - In chemico peptide depletion assay DPRA {Lys) in chemico KE3 M: 471 mmol/L
1c - In chemico Glutathione depletion assay GHS (RC50) KE 2 in vitro
1d - In chemico Adduct formation assay LC-MS . in vitro KE 4 e
. & -
® KE2 - Cellular responses (gene expression) . > |> > e _| | invivo _| > @
2a - In vitro KeratinoSens (EC1.5, EC2, EC3) . e
2b - In vitro LuSens (EC1.5, EC2) | e
® KE 3 - Cellular responses (activation of dendritic cells) |_._| e
3a - In vitro Dendric cell activity assay h-CLAT (expression of C -
R .. . }
fb lln v_\.trD (‘jEl’lllil'-l-t-l( (EIIII ac‘l-w-\-tyassay Mll.llliitief(presslcu—n of y - . 5\ /
¢ ¥ \—/ w
Target chemical Info panel
i
Node short name: 1c
CHp Node full name: In chemico Glutathione depletion assay GHS (RC50)
Relevant databases:
GSH Experimental RC50
Associated endpoint tree positions:
Physical Chemical Properties#In chemico
Assay=GSH
ch\o Endpoint=GSH RCS0
OH Associated profiles:
Protein binding potency
Associated simulators:
Autoxidation simulator »

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

Workflow process
Step 3. In vitro KeratinoSens (EC1.5, EC2, EC3) (node 2a)

Example 2

KE3 Check are there experimental data for the parent
v | @ chemical for node 2a

Skin Sensitization - O x

Full names Scheme

* Molecular initiating event (MIE) - Protein binding alerts

* Key event (KE 1) - Molecular interactions : >2E403 yM
1a - In chemico peptide depletion assay DPRA (Cys) M: >2E+03 uM
1b - In chemico peptide depletion assay DPRA (Lys) KE 1 M: >2E+03 uM
- In chemico Glutathione depletion assay GHS (RC50) in chemico

P Profiling 2 P Category definition P Data Gap Filling el 1d - In chemico Adduct formation assay LC-MS

® KE2 - Cellular responses (gene expression)

—_—
% m m 2b - In vitro LuSens (EC1.5, EC3) ‘
® KE 3~ Cellular responses {activation of dendritic cells)
Import  IUCLIDG UCLIDG 3a - In vitro Dendric cell activity assay h-CLAT (expression of C.
3 - In vitro dendritc cell activity assay MUSST (expression of

Prediictions bucket

M:

Documents Filter endpoint tree... 3¢ - In vitro dendritie ezl activity assay mMUSST (expression o Not checked.

i Document 1 = KE 4 - Organ respanses (T-cell activation) ' Notpassed

[ structures_quantitive metabolic_data I 4 I vivo Organ response (EC3 LLNA) .
Document Structure a S
i 753

i Document 3 Torget chemical Info pane!

i —— Nodestor s :
i Document 4 [# Structure info :
5 Parameters Node full name: In viro KeratinoSens (EC1.5, EC2, EC3)

i i Relevant databases:

L Document 6 [ Physical Chemical Properties CH2 Keratinacyte gene expression Givaudan

# CAS: 97530 [] Environmental Fate and Transport Assoclated endpoint tree positions:
[#] Ecotoxicological Information Human health hazards*Sensitisation

Organ=skin
[E] Human Health Hazards Type of methedx=in Vitro
ici Assay=KeratinoSens
+—— Acute Toxici i
. 4 R Ercponta£C15
+— Bioaccumulation
|— carcinogenicity 1 OH Hurran health hazards#Sensitisation
. g Organ=Skin
— Toxicity / ) | Type of method=in Vitro
|— Genetic Toxicity Assay=KeratinoSens
o - - Endpoint=EC2
t—— Immunotoxicity
— Imitation / Corrosion =
—— Neurotoxicity
—— Photoinduced toxicity

1. Select node 2a
2. Select highlighted database, unselect all other

KeratinoSens -
EC15 (1M)| Mi >2E+03 pM 3_ Chck Gather
ECc2 () M >26+03 oM

N —-—

EC3 (i [r>2E03 b |
L B B W N §  FwwwE NN R NN NN

4. There is experimental data for the parent chemical, which
appears on data matrix. Node 2a is getting “"Not Passed” based
on the experimental data and implemented thresholds (see
slide #15)
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QSAR TOOLBOX

Workflow process
Step 3. In vitro LuSens (EC1.5, EC2) (node 2b)

Example 2

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

Skin Sensitization - u] X

Full names Scheme

® Molecular initiating event (MIE) - Protein binding alerts =
= Key event (KE 1) - Molecular interactions : <241 M
1a - In chemico peptide depletion assay DPRA (Cys) M: <241 M

rh 1b - In chemico peptide depletion assay DPRA (Lys) KE 1
TOOLBOX @ 1c - In chemico Glutathione depletion assay GHS (RCS0) in chemico
1d - In chemico Adduct formation assay LC-MS
» Profiling X P Category definition = KE2 - Cellular responses (gene expression)

25 - Invitrs KeratinoSens (EC1.5, EC2, EC3)

2b - Invitro LuSens (EC1.5, EC2)
® KE 3 - Cellular responses (activation of dendritic cells)

KE 4 inviro

| e D@
L

Import Export

& &

Import  IUCLIDG IUCLIDs

3a - In vitro Dendric cell activity assay h-CLAT (expression of C
35 - Invitro dendritic cell activity assay MUSST (expression of
3¢ - In vitro dendritic cell activity assay mMUSST (expression o

= KE 4~ Organ responses (T-cell activation)

Ermrers Filter endpoint tree...

Document 1 4-In vivo Organ response (EC3 LLNA) o
. >

[ structures_quantitive_metabolic_data IL

Document 2 Structure é Target chemical Info panel

# CAS: 97530
Document 3

Node short name: 26 .

Node full name: In vitro LuSens (EC1.5, EC2)
CAS: 97530
# Relevant databases:

DucL_J ment 4 Structure info CH2 Keratinocyte gene expression LuSens
£ CAS: 97530 [#] Parameters Associated endpoint tree positions:

2 Document 5 N N a Human health hazards#Sensitisation
Physical Chemical Properties
. Document 6 B Phy: U= Organ=Skin

4 CAS: 97530 Environmental Fate and Transport ‘;ype u(lm;thnd:\n Vitro
5: 97531 ssay=LuSens
[#] Ecotoxicological Information H3C\O Endpoint=EC15

5] Human Health Hazards OH

Human health hazards#*Sensitisation

+—— Acute Toxicity Organ=Skin
- _ - Type of method=in Vitro
—— Bioaccumulation . Assay=LuSens
Databases Carcinogenicity Endpomt-£C2

— D Toxicity / Teratogenicity

—— Genetic Toxicity

= Immunotoxicity

—— lrritation / Corrosion

—— Neurotoxicity

= Photoinduced toxicity

—— Repeated Dose Toxicity
[-] Sensitisation

1. Select node 2b

2. Unselect all and select highlighted database

3. Click Gather

4. There is experimental data for the parent chemical, which
appears on data matrix. Node 2b is getting “Passed” based
on the experimental data and implemented threshold (see
slide #15)
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QSAR TOOLBOX

Workflow process
Step 3. in vitro Keratinocyte ARE and In vitro LuSens

Example 2

(=] Skin Sensitization - [m} x
Full names Scheme Predictions bucket
= Molecular initiating event (MIE) — Protein binding alerts ~
® Key event (KE 1) - Molecular interactions M: <247 uM
1a - In chemico peptide depletion assay DPRA [Cys) Mz <247 uM

ssay DPRA (Lys)
y GHS (RC50)

1d - In chemico Adduct formation assay LC-MS
= KE2 - Cellular responses (gene expression)

2a - In vitre KeratinaSens (EC1.5, ECZ, EC3) & 3
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) -
4 - In vivo Organ response (EC3 LLNA) -  Passed -

< >

Jarget chemical (nfoipane]

Mode short name: 25 .

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

CH2 Keratinocyte gene expression LuSens
Associated endpoint tree positions:
Human health hazards#Sensitisation
Organ=Skin
Type of methods=in Vitro
Assay=LuSens
HLC 3y
3 g Endpoint=EC15
OH Human health hazards#Sensitisation

Organ=Skin

Type of methad=in Vitro
Assay=LuSens
Endpoint=EC2

* The nodes 2a and 2b related to the Keratinocyte ARE (EC1.5, EC2, EC3) is
passed based on the experimental data found for the target chemical (threshold
are specified on slide # 15).

* The workflow moves further to the in vitro Dendritic cell assay (nodes 3a, 3b
and 3c¢)
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QSAR TOOLBOX

Workflow process
Step 4. in vitro Dendritic cell activity assay (nodes 3a, 3b and 3¢)

Example 2

é,, «.] .. | Check if there are any data for the target chemical for the
o M17el|| e "® in vitro Dendric cell activity data

Skin Sensitization - o x
Full names Scheme Predictions bucket
* Molecular initiating event (MIE) - Protein binding alerts A1 [
* Key event (KE 1) - Molecular interactions I
1a - In chemico peptide depletion assay DPRA (Cys) KE1 | d
b - In chemico peptide depletion assay DPRA (Lys) in chemice
¥ Profiling ¥ Category definition e - In chemieo 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 dendritic cells)
Import IUCLIDG  IUCLIDS CNotpacet
3b - Invitro dendritic cell activity assay MUSST (expression of ( (rassed .
[ — Filter endpoint tree... 1 [target] )
b Document 1 . Target chemical Info panel
[ structures quantitive metabolic_data [ -

& Document Structure Node short name: 32

# CAS: 97530 are, CHy Node full name: In vitro Dendric cell activity assay h-CLAT (expression of CD54 and CDB6)
- ' Relevant databases:

Document 3 Denditic cells COLIPA

# CAS: 97530 Associated endpoint tree positions:
I, Document4 [# Structure info Human health hazards#Sensitisation

A Organ=Skin

_ # CAs:97530 [#] Parameters HER S Type of method=in Vitro
i, Document 5 - . 5 Assay=Dendritic Cell Activity (h-CLAT)
i Document 6 [# Physical Chemical Properties OH Endpoint=CD54

# CAS: 97530 [# Environmental Fate and Transport man heath PazardstSensitisation
[# Ecotoxicological Information Organ=Skin
(-] Human Health Hazards Juee o method-in i
Acute Toxicity
Bioaccumulation
Carcinogenicity
Toxicity / Ter
Genetic Toxicity
Immunotoxicity
Irritation / Corrosion
Neurotoxicity
Photoinduced toxicity
Repeated Dose Toxicity
M NN N NN .

Databases

res: Lu
n database (norm:

ey

1. Select node 3a

2. Select database related to node 3a

3. Gather data and click OK in the appeared message

4. The experimental data appears on Data matrix and
the status of nodes 3a, 3b and 3c was changed to

e o e e e e Passed
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Workflow process
Step 4. in vitro Dendritic cell activity assay (node 4a and 4b)

Example 2
1] Skin Sensitization - ] x
Full names Scheme Predictions bucket
= Molecular initiating event (MIE) - Protein binding alerts &3 [l [l D=ta
= Key event (KE 1) - Molecular interactions M: Positive
1a - In chemico peptide depletion assay DPRA (Cys) M: Positive
1b - In chemico peptide depletion assay DPRA (Lys) M: Positive
1c - In chemico Glutathione depletion assay GHS (RC50) KE 2 M: Positive
1d - In chemico Adduct formatien assay LC-MS in vitro KE 4 e
® KE 2 - Cellular responses (gene expression) .’ |> _| 5| invive _| > @
2a - In vitro KeratinoSens (EC1.5, EC2, EC3)
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 1, -
€ > W
Target chemical Info panel
About |
MNode short name: 3a
CH; 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
Organ=5kin
H3C\O Type of method=in Vitro
Assay=Dendritic Cell Activity (h-CLAT)
OH Endpoint=CD54
Human health hazards#Sensitisation
Organ=5kin
Type of method=in Vitro A

* The node 3a, 3b and 3c related to the in vitro Dendritic cell activity assays (h-
CLAT, MUSST and mMUSST) are getting 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 5)

Example 2

Check are there any data for the target chemical
for the in vivo Organ response (LLNA)(node 4)

KE 2 in vitro

in vitro

KE 4 in vivo

invivo | —[> @

° Skin Sensitization - O X

Full names Scheme Predictions bucket
1b - In chemico peptide depletion assay DPRA (Lys) A ~
1c - In chemico Glutathione depletion assay GHS (RCS0) M: Positive
1d - In chemico Adduct formation assay LC-MS. M: Positive

® KE2 - Cellular responses (gene expression)

p= 2a - Invitro KeratinaSens (EC1.5, EC2, EC3)
0l 2b - In vitro LuSens (EC1.5, EC2)
NOLBOYX 3 = KE 2 - Cellular responses (activation of dendritic cells)
33 - I vitro Dendric cell activity assay h-CLAT (expression of
» Profiling % » Category definition  » Data 3b - In vitro denditic cell activity assay MUSST (expression of (
3¢ - In vitro denditic cell activity assay mMUSST {expression o
Import Export ¥ KE 4-0Organ responses (T-cell activation)

4~ In vivo Organ response (EC3 LLNA) .

< > v

Import IUCLID6  IUCLIDG P — r—
Documents Filter endpaint tree... Node short name: 4
& Document 1 . CH> Node full name: In vivo Organ respanse (EC3 LLNA)
0 =tructure= . quantitive_ metabolic_data It Relevant databases:
Structure Skin sensitization ECETOC
s, Skin sensitization
o 5 REACH Skin sensitisation database (normalised)
EROTEE Associated endpoint tree positions:
) HSC\O Human health hazards#Sensitisation
[# Structure info Qrgan=Skin
[ Parameters OH Type of method=in Vive
L Document 5 Assay=LLNA
=t [# Physical Chemical Properties Endpoint=EC3

i Document 6 N
[ Environmental Fate and Transport

[#] Ecotoxicological Information
[=] Human Health Hazards

—— Acute Toxicity

—— Bioaccumulation

+—— Carcinogenicity

Becaciatad nenfilac

Databases

— D Toxicity / )
—— Genetic Toxicity
—— Immunotoxicity

rimental R — Irritation / Corrosion

th Hazards —— Neurotoxicity

= Photoinduced toxicity
— Repeﬂleﬂ Dnse Toxlclty
— ) ———

X mrl icyte gene expre: Givaudan
Jcyte gene expre! - o

REACH Skin sensitisation database (norm; ] Sensitisation” AW'SW ROP
kin Sensitization (] Respiratory Tract (11
Skin sensitization ECETOC

—-——

M: Negative

1. Select node 4
2. Select database related to the node 4
3. Click Gather

(1/6)| M: Positive

in Vivo

—— -

(3] GPMT (11)| M: Positive
A 1 4.Nodes 4 and AO is getting passed based on
Jada DSL  Undefined Assey (1) M Pasitive - experimental data extracted for the target chemical

—— i —————————
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Workflow process
Step 5. in vivo Organ and Organism assays (node 4 and AO)

=] Skin Sensitization - m} *
Full names Scheme Predictions bucket
1b - In chemico peptide depletion assay DPRA (Lys) " -
{ N X
1c - In chemico Glutathione depletion assay GHS (RC50) M: Positive
1d - In chemico Adduct formation assay LC-MS KE 1 M: Positive
® KE 2 - Cellular responses (gene expression) in chemico
2a - In vitro KeratinoSens (EC1.5, EC2, EC3) KE 2
2b - In vitra LuSens (EC1.5, £C2) . in vitro KE 4 inviva
® KE 3 - Cellular responses (activation of dendritic cells) .’ > in vivo | > .’

3a - In vitre Dendric cell activity assay h-CLAT {expression of C . I_ T‘

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

3c - Invitro dendritic cell activity assay mMUSST (expression o .

" KE 4 - Organ responses (T-cell activation) -
4 - In vivo Organ response (EC3 LLNA) i - .
< > N v
Target chemical Info panel
Node short name: 4
CHZ Mode full name: In viva Crgan response (EC3 LLNA)
| Relevant databases:
Skin sensitization ECETOC
Skin sensitization
REACH Skin sensitisation database (normalised)
Associated endpoint tree positions:
ch\o Human health hazards#Sensitisation
Organ=5kin
OH Type of method=in Vive

Assay=LLNA
Endpoint=EC3

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