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QSAR TOOLBOX

Background
AOP concept and description

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

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

the future development of the Toolbox*.

PHASE 3 ACTIVITIES FOR THE

(Q)SAR APPLICATION TOOLBOX|

*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 two
examples 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 v3.4

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

Overview of implemented AOP scheme

Key node

‘ Protein binding alerts

‘ in chemico Peptide depletion assay DPRA (Cys)

‘ in chemico Peptide depletion assay DPRA (Lys)

Vv

‘ in chemico Glutathione depletion assay GSH (RC50)

‘ in chemico Adduct formation assay LC-MS
‘ in vitro Keratinocyte ARE (EC1.5, EC2, EC3)
‘ in vitro Dendritic cell activity assay h-CLAT (expression of CD54 and CD86)

‘ in vitro Dendritic cell activity assay MUSST (expression of CD86)

v

Vv

‘ in vivo Organ response (LLNA)

Vv

‘ in vivo Organism response (GPMT)

The OECD QSAR Toolbox for Grouping Chemicals into Categories 15.07.2016

Key event

Protein binding —in
silico/theoretical

Protein binding
potency in chemico

Cellular response

Organ response

Organism response
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QSAR TOOLBOX

Overview of the AOP scheme as implemented in Toolbox
Details of AOP window

Panel with
predictions/measured data
assigned to the selected node

Panel with full
names of nodes

\
Skin Sensih'zat*u

Indication for

AOP tree scheme : e
assigned prediction

=

p(Ek

Predictions bucket

prof, res: "Mo alert
prof, res: "Mo alert
prof, res: "Michael

Full names

1 - Protein binding alerts |

2a - in chemico Peptide d¢
2b - in chemico Peptide d¢
2c - in chemico Glutathion
2d - in chemico Adduct foi
3 - in vitro KeratinoSens a
4a - in vitro Dendritic cell :
4h - in vitro Dendritic cell L]
3 - in vivo Organ response

A - in wiven COirnanicm rocnr

m

Mot cheded

Selected node

Color legend

Info panel Unassigned predictions bucket

Hode short name: 1
Node full name: Protein bind
Relevant databases:
Associated profiles:
1: Protein binding alerts for 4
2: Protein binding by OECD
Associated simulators:
1: Autoxidation simulator

Target chemical

Panel with
unassigned
predictions

Panel with
information for
selected node

| short description

: E 3 The adverse outcome pathway for skin sensitisation elidted by covalent binding to proteins The Organization for Economic Co-Operation and Development (OECD)
2: 5kin metabolism simulator |
Thresholds: s siverse o palhuay (A0P) s the sequence of event rom the chemical | AHOH(S)
a r et | ) ) . Sructure of 5 targes :F;‘emma‘f o aroup of smﬁar hemicals through the “ | OECD (2012), The adverse outcome pathway for skin sensitization initiated by covalent binding to
I g 1: Scale name 'Protein binding alerts for]| o i sven to s v sitcoms of mierest Each AGP represents | || PrOt=NS. Part L soentfic evidence. GECD Environment, Health and Safey Publicatons Serieson. _
R ' . ' the existing knowledge concerning the linkage(s) between a molecular initiating
C h emica | Scale type "Mominal event, intermediate avents and an adverse outcome at the individual or =|| Website
population level.
Passed: NOT RES Knawledge of the AOP for skin sensitisation elicited by covalent binding of

substances to proteins, especially thiol (-SH) and primary amine (-NHz) moisties —
has evolved rapidly over the past decade and may be summarised as eleven Details

Mot passed: Mo alert found

2: Scale name 'Protein binding by OECD

Scale type 'Mominal'
Passed: NOT REST
Mot passed: Mo alert found

steps which include four events that are recognised as key ones.
The first key event is the molecular interaction with skin proteins, the site of
action. Specifically, the target chemical or a metabolite o abiotic transformation
product of the target chemical covalently binds to cysteine and/or lysine
residues. The second key event takes place in the keratinocyte. This ncludes
AenA Avnressinn assnciatad with n:
Disclaimer
“This in siico 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 chemica or in vitro method is inferred from the foct that each
represents a wel establsh intermediate event related to the Local Lymph Node Assay or other in

nlar cell sianalling nathways (= 5

The OECD QSAR Toolbox for Grouping Chemicals into Categories

vivo assays for skin sensitisation.

15.07.2016

10



QSAR TOOLBOX

Outlook

* Background

* Objectives

* Overview of AOP scheme as implemented in the Toolbox
* Details of AOP window
* AOP workflow for skin sensitization
* Thresholds of the node of AOP

* The exercise

The OECD QSAR Toolbox for Grouping Chemicals into Categories 15.07.2016 11



QSAR TOOLBOX

Overview of the AOP scheme as implemented in Toolbox

AOP workflow for skin sensitizatio[\

[ AOP: skin sensitisation ]

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

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

\ (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:

rhresholds:
1: Scale name 'Keratinocytes gene expression EC (ordinal)’
Scale type 'Ordinal
Passed: Very High |High|Moderate JLow
Not passed: MNegative

The OECD QSAR Toolbox for Grouping Chemicals into Categories 15.07.2016 14



QSAR TOOLBOX

Overview of the AOP scheme as implemented in Toolbox

Implemented thresholds for the AOP nodes

Data thresholds Node status: Pass Node status: Not pass

1- Protein binding alerts

2a and 2b in chemico DPRA Cys
and Lys

2c¢ - in chemico Glutathione
depletion assay GSH (RC50)

2d - in chemico Adduct
formation assay LC-MS

3 - in vitro Keratinocyte (EC1.5,
EC2, EC3)

4a and 4b in vitro Dendritic cell
activity assay h-CLAT and
MUSST (expression of CD54 and
CD86)

5 - in vivo Organ response
(LLNA)

6 - in vivo Organism response
(GPMT)

Peptide depletion, PD (%) > 80 - High
40%= PD <80% - Moderate

5%= PD <40% - Low

5%< PD - Not reactive

RC50 (mmol/L) < 0.099 - Extremely reactive

0.1 = RC50 < 0.99 - Highly reactive
1 > RC50 < 15 - Moderately reactive
16 = RC50 < 70 - Slightly reactive
70.1 = RC50 < 135 - Suspect

RC50 > 135 - Not reactive

Adduct formation (%) = 30% - Positive

Adduct formation (%) < 30% - Negative

EC3 (%) < 20 - Very High
20 > EC3 < 50 - High

50 > EC3 £ 100 - Moderate
100 > EC3 < 2000 - Low
EC3 > 2000 - Negative

expression of CD54 and CD86
Positive
Negative

0 = EC3 (%) <50 - Positive
EC3 = 50 - Negative

Data provided:
Strong sensitizer; Moderate sensitizer;
Weak sensitizer; Non sensitizer

The OECD QSAR Toolbox for Grouping Chemicals into Categories

presence of alert

High |[Moderate | Low

Extremely Reactive| Highly
Reactive | Moderately
Reactive | Slightly Reactive

Positive

Very High |High| Moderate |
Low

Positive

Positive

Strong sensitizer |Moderate
sensitizer

15.07.2016

absence of alert

Not Reactive

Suspect | Not Reactive | Not
reactive at saturation

Negative

Negative

Negative

Negative

Weak sensitizer |Non
sensitizer
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QSAR TOOLBOX
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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 15.07.2016 17



QSAR TOOLBOX

Chemical Input
Input target chemical by CAS#

B cie il T LR
QSAR TOOL Ll 10100 About Update
¥ Input » Profiling » Endpoint » Category Definition  » Data Gap Filling

Document Single Chemical Chemical List

A |

Documents emical by CAS # (F4)

Enters a single chemical by its
CAS number.

If the number is not a valid CAS
number the content of the field
will be colored in red.

& Press F1 for more help.
[HPhysical Chemical Properties
HEnvironmental Fate and Transport
[HEcotoxicological Information
HHuman Health Hazards

... select filfer fype .. ¥

1. Click on CAS#

The OECD QSAR Toolbox for Grouping Chemicals into Categories 15.07.2016 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

r = B
 Search by CAS # [
107-75-5 meric zets {7 Search k W OK ‘ [ X cancel l

[ SelectAl | GearAl [ InvertSelecion ] Selected 1of 2 W 4
Selected  cas Smiles MNames CAS/Name ame | CAS) ~
2 1o Low € 1:0 Low € HigE|
10 Ad 1o Ac
1 B
EX-] 5. 20 Mode 2:: Mode
CH " . e
107-75-5 CC(CCCC hS 5. 1nch 1nsl
L " 2uDe 2P
Yes ‘{ 4 hH i
5. 30 G 3L
Toanke  4nc dd
5 Ke IR .
CH
o 1: Low € 1:: Low ( f Lo
107-75-5 CC(C)(0) "o <, g e W L W R
2. 165 106
CH,
Mo I N

1. Enter the CAS# In the blank field; 2.Select Clear All; 3. Click over the first
column with label No, then the column become marked with Yes 4. Click OK;

15.07.2016 19




QSAR TOOLBOX

Chemical Input
Target chemical identity

* Double click "Substance Identity” displays the chemical
identification information.

®* The user should note that existing names of the target
chemical are presented in different colours. 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.

The OECD QSAR Toolbox for Grouping Chemicals into Categories 15.07.2016 20



QSAR TOOLBOX

Chemical Input
Target chemical identity

B ) Loy b
QSAR TOOLBOX Ll 10100
¥ Profiling » Endpoint » Category Definition » Data Gap Filling
Document Single Chemical Chemical List

Documents

- Document

CAS: 107-75-5

Structure b

HSubstance Identity

—CAS Number
—Chemical IDs EINECS:2035187
3, 7-dimethyl-7-hydroxy-octanal
—Chemical Name oétana N ?.-hyd-ro-xy-i?-dimethyl-
T-hydroxycitronellal
T-hydroxy-3,7-dimethyloctanal
F—NMolecular Formula C10H2002
—Structural Formula S{CCCC(C)C)o)cC=0

EPhysical Chemical Properties
EEnvironmental Fate and Transport
EEcotoxicological Information
EHHuman Health Hazards

... sglect fiter fype .. ~ | Create Apply
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QSAR TOOLBOX

Chemical Input
Target chemical identity

The colour code indicates the reliability of the chemical identifier:

°* Green: There is a high consistency between the identifier and
the structure. This colour is applied if the identifier is the same in
several quality assured databases.

There is only a moderate consistency between the
identifier and the structure. The colour is applied if the identifier
is the same in several databases for which the quality assurance
could not be established.

* Red: There is a poor consistency between the identifier and the
structure. The colour is applied if the identifier is allocated to
different structures in different databases.
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QSAR TOOLBOX

Outlook

* Background
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QSAR TOOLBOX

Activate AOP
Set target chemical for AOP

L -5 (67670)
QSAR TOOLBOX 6 ] E i 100

» Input } Profiling » Endpoint ¥ Category Definition  » Data Gap Filling

Document Single Chemical Chemical List

-

Documents

- Document
CAS: 107-75-5

Elcin Sensitization

Full names

Structure

1 - Protein binding alerts
2a - in chemico Peptide depletion assay DPRA (Cys)

2b - in chemico Peptide depletion assay DPRA (Lys)

2c - in chemico Glutathione depletion assay GSH (RC50)

2d - in chemico Adduct formation assay LC-MS

3 - in vitro KeratinoSens and LuSens (EC1.5, EC2, EC3)

4a - in vitro Dendritic cell activity assay h-CLAT (expression
4b - in vitro Dendritic cell activity assay MUSST (expression
5 - in vivo Organ response (LLNA)

6 - in vivo Qrganism response (GPMT)

[HSubstance Identity
[FHuman Health Hazards
[Hirritation / Corrosion

—1Sensitisation

Skin Hide
Show hidden |

Info panel [ About ) Unessigned predictions bucket

Collapse all

Sort (targets priority)
Sort 4

Function... L4

Set tree hierarchy..

ko Export CAS list

G Export 4
Copy path
Activate AOP

1. Filter endpoint tree — write skin in the green filed

. Expand the tree - open the tree to the Sensitization node
. Right click near the AOP label Continued on the
. Select activate AOP 5. AOP window appears next slide

A WN

The OECD QSAR Toolbox for Grouping Chemicals into Categories 15.07.2016 24



QSAR TOOLBOX

Activate AOP
Set target chemical for AOP

v
QSAR TOOLBOX & i )

» Input Profiling ¥ Endpoint » Category Definition

Document

¥

[t ttargets

Focus
Structure b

Remove this target

ESubstance Identity Skin Sensitization =@ % |
ElHuman Health Hazards Select all as targets filrames
“ 1 - Protein binding alerts
Irritation / Corrosion Remove all as targets 2a - in chemico Peptide depletion assay DFRA (Cys)
L ace” N 2b - in chemico Peptide depletion assay DPRA (Lys)
[JSensitisation a . Editand add target 2c - in chemico Glutathione depletion assay GSH (RC50)
Ski 2d - in chemico Adduct formation assay LC-MS
1L Add target 3 - in vitro KeratinoSens and LuSens (ECL.5, EC2, EC3)
4a - in vitro Dendritic cell activity assay h-CLAT (expression
Add in category 4b - in vitro Dendritic cell activity assay MUSST (expression
5 - in vivo Organ response (LLNA)
X Delete 6 - in vivo Organism response (GPMT)
X Delete all except current Target chemical Info panel About Unassigned predictions buket
[ Ssaveto SMifile (DayLight fo e
[E SsavetoSMIfile P)I)‘
& Print structures
@ Export data for targets
| Export CAS list
7 Query tool matrix 2

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
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QSAR TOOLBOX

Workflow process

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

= | Skin Sensitization

[E=REE

F
Predictions bucket

M: 33 %

Full names
1 - Protein binding alerts = | - - -
2a - in chemico Peptide
2b - in chemico Peptide
2c - in chemico Glutathic
2d - in chemico Adduct f
3 - in vitro KeratinoSens
4a - in vitro Dendritic ce
4b - in vitro Dendritic ce

3 - in vive Organ responiiis

Target chemical Info panel [ About | UYnassigned predictions bucket
Node short name: 5 -
MNode full name: in vivo Organ response {LLN.D
Fe, F Relevant databases:
oy == Skin sensitization

Skin sensitization ECETOC

. Associated endpoint tree positions: -

< 1 | 3

. In chemico: o .
MIE: rotein In vitro: In vitro: In vivo: In vivo:
p
protein bindi gene cytokine Organ Organism
binding p(l)rt‘e:,]r::%/ expression profiles in response response
dendritic
assays assay cells (LLNA) (GPMT)
>
15.07.2016 27
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QSAR TOOLBOX

Example 1

OOLBOX

Profiling Schemes

Applh * filtering
Profiling methods

Select All Unselect All

General Mechanistic

Workflow process
Step 1. MIE: protein binding

Start with profiling of target chemical

o) - bl
o T h %hod

» Profiling » Endpoint } Category Definition » Data Gap Filling

*| Skin Sensitization

Full names

2a - in chemico Peptide depletion assay DPRA (Cys)
2b - in chemico Peptide depletion assay DPRA (Lys)
2c - in chemico Glutathione depletion assay GSH (RC50)
2d - in chemico Adduct formation assay LC-MS

3 - in vitro KeratinoSens and LuSens (EC1.5, EC2, EC3) 3
4a - in vitro Dendritic cell activity assay h-CLAT (expression |- 4
4b - in vitro Dendritic cell activity assay MUSST (expression |-
5 - in vivo Organ response (LLNA) i
6 - in vivo Organism response (GPMT)

Filter endpoint tree... 1 [target]

Structure ’_‘)”_/_2‘“

[HSubstance Identity

Target chemical Info panel
Node short name: 1

EPhysical Chemical Properties

[ About. ] Unassigned predictions bucket

EHEnvironmental Fate and Transport
[HEcotoxicological Information i
EHuman Health Hazards ﬂ_c;—/_/\/
HElAcute Toxicity
— Bioaccumulation

Node full name: Protein binding alerts

Relevant databases:

Associated profiles:
1:Protein binding alerts for skin sensitization by OASIS w1.4
2: Protein binding by OECD

Associated simulators:
1: Autoxidation simulator

m. | »

HEICarcinogenicity

HEDevelopmental Toxicity / Teratogenicity
HEHGenetic Toxicity

— Immunotoxicity

e Irritation / Corrosion

— Meurotoxicity

HEPhotoinduced Toxicity

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

Metabolism/Transformations

Select All Unselect All

-0 3. Relevant profilers are highlighted, select highlighted profilers

mulator {alkaline medium)

4. Apply selected profilers

The OECD QSAR Toolbox for Grouping Chemicals into Categories
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QSAR TOOLBOX

QSAR TOOLBOX

Profiling

¥

Apply

Profiling Schemes

Apply AOP filtering

Profiling methods

Select Al Unselect Al

General Mecha

Metabolism/Transformations

Select All Unselect All

elec
M Simulated

The OECD QSAR Toolbox for Grouping Chemicals into Categories

Workflow process
Step 1. MIE: protein binding

Start with profiling of target chemical

Skin Sensitization - a *
Full names Predictions bucket
rof ng alerts prof. res: "Schiff Base Formers®,
2a - in chemico Peptide depletion assay DFRA (Cys) prof. rgg: “Schiff base formation’
5 - in chemico Peptide depletion assay DPRA (Lys)
Lld 2c - in chemico Glutathione depletion assay GSH (RC50)
[ — » Endpoint 2d - in chemico Adduct formation assay LC-MS
3 - in vitro KeratinoSens and LuSens (EC1.5, EC2, EC3) 9
- in vitro Dendritic cell activity assay h-CLAT (expression
- in vitro Dendritic cell activity assay MUSST (expression | -
5 - in viva Organ response (LLNA)
6 - in vivo Organism response (GPMT)
 Fiiter endpoint tree. .. o

Target chemical Info panel About Unassigned predictions bucket

Node short name: 1 ~
Structure HNode full name: Protein binding alerts
Relevant databases:
Associated profiles:
1:Protein binding alerts for skin sensitization by OASIS v1.4
. . 2:Protein binding by OECD
[HPhysical Chemical Properties Associated simulators:
[HEnvironmental Fate and Transport 1: Autosddation simulstor e

[HEcotoxicological Information
EHHuman Health Hazards
HElAcute Toxicity

— Bioaccumulation Information
HEICarcinogenicity
FElDevelopmental
HHGenetic Toxicity
— Immunotoxicity
FElrritation / Corro:
— Meurotoxicity
HEIPhotoinduced Toxicity
HtIRepeated Dose Toxicity
HElSensitisation

1.The target chemical has protein binding alert according

to both protein binding profilers

2.The node is automatically changed to passed based on

both profiling outcome results and implemented thresholds (see
slide #14-15). Click OK

3. Prediction assigned to the selected node appears in

the panel “prediction bucket”

— ToxCast

HEToxicity to Reproduction

T T e T
EHProfile

Schiff Base Formers
Schiff Base Forme...
Schiff Base Forme...

Teneral Mechanistic
Protein binding by OECD

Tﬂd point Specific

Protein binding alerts for skin sensitization by...

Schiff base formation

Schiff base formati...
hﬁh £ it

15.07.2016 29




QSAR TOOLBOX

Workflow process
Molecular initiating events

Example 1

Full names Predictions bucket

1 - Protein binding alerts o

2a - in chemico Peptide depletion assay DPRA (Cys)

2b - in chemico Peptide depletion assay DPRA (Lys)

2c - in chemico Glutathione depletion assay GSH (RC30)
2d - in chemico Adduct formation assay LC-MS

3 - in vitro KeratinoSens and LuSens (EC1.5, EC2, EC3) :
4a - in vitro Dendritic cell activity assay h-CLAT (expression |-
4b - in vitro Dendritic cell activity assay MUSST (expression | -
5 - in vivo Organ response (LLNA) :
& - in vivo Organism response (GPMT)

prof, res: "Schiff Base Formers™,
. . |prof. res: "Schiff baze formation’

< [ b

Unassigned predictions bucket

Target chemical Info panel

Node short name: 1 -
Node full name: Protein binding alerts
me, fF Relevant databases: H

cr == Associated profiles:
1: Protein binding alerts for skin sensitization by QASIS v1.4
2: Protein binding by OECD

Associated simulators:
1: Autoxidation simulator -

* 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 assays

The OECD QSAR Toolbox for Grouping Chemicals into Categories 15.07.2016 30



QSAR TOOLBOX

Workflow process

Step 2. In chemico Protein binding potency (Cysteine depletion) (node 2a)

Example 1

QsA

Profiing
¥

Apply

Apply ACP filtering
Profiing methods

Select All Unselect All

General Mechai

Metabolism, Transformations

Select All Unselect All

M simulated

imulator (alkaline medium)
imulator

W Eiter endpoint tree...

» Profiling » Endpoint

Profiling target chemical

\
Skin Sensitization == = |

Predictions bucket

[ Full names
- - | prof. res: "Low reactive”, Low re|

1 - Protein binding alerts S 2

o

2b - in chemico Peptide depletion assay DPRA (Lys) S i)

i 2c - in chemico Glutathione depletion assay GSH (RC30)
Jul B 2d - in chemico Adduct formation assay LC-MS
Ao L P e A | 3 - in vitro KeratinoSens and LuSens (EC1.5, EC2, EC3) 3
4a - in vitro Dendritic cell activity assay h-CLAT (expression |-
4b - in vitro Dendritic cell activity assay MUSST (expression |-
5 - in vivo Organ response (LLMNA) d
6 - in vivo Organism response (GPMT)

'f"' N p—T— v

Target chemical Info panel Unassigned predictions bucket

|1 [target]

Node short name: 22
MHode full name: in chemico Peptide depletion assay DPRA (Cys)
e F Relevant databases:

o e Chemical Reactivity COLIPA
Associated endpoint tree positions:

£ Human Health Hazards#Sensitisation
Assay=DPRA

— Meurotoxicity
HEPhotoinduced Toxicity
HHRepeated Dose Toxicity
ElSensitisation

FlSkin

= icn

Endpoint=" depletion of Cystine o

HIDPRA

V 1. Select node 2a related to Cys depletion assay.
* 2.The row related to the selected node is getting highlighted

et -
GSH
HLC-MS

[Hin Vitro

{Hin Vivo

—ToxCast

HEToxicity to Reproduction

“HToxicokinetics, Metabolism and Distribution
HProfile

General Mechanistic
DPRA Cysteine peptide depletion
Protein binding by OECD

Tﬂdpoim Specific
Protein binding alerts for skin sensitization by... Schiff base formation

3.The profilers related to node 2a are highlighted Select
related Profilers

4. Click Apply

. 5. The target chemical has “long chain aliphatic aldehyde” -
low reactive alert

6. Perform right click and select “Use for AOP”

7. The profiling result appears in the bucket of the node. This

Schif Base Formers  Copy last action is not related with change of node status. The
Schiff Base Formers n
Schif Base Formers St AGP target node status depends on implemented data thresholds (see

- slide 14-15)

Schiff base formation|[ly - Component Profile Statistics

N Use for AQP -
Schiff base formation seter \_I‘
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QSAR TOOLBOX

Workflow process
Step 2. In chemico Protein binding potency (Cysteine depletion) (node 2a)

Example 1

Gather data for target
chemical

Skin Sensitization

Full names L mema@ . . ...l .l lllllll. . ..._ Predictonsbucket

1 - Protein binding alerts o o b o prof. res: "Low reactive”, Low re
2a - in chemico Peptide depletion assay DPRA (Cys o ) y Rt M: 17.5%

@ - in vivo Organism response (GPMT)

Apply AOP filtering er endpoint tree... 1 [targef]

Databases ] « ] )

seect Al Junselectal] et | 2 Target chemical Info panel About Unassigned predictions bucket

Physical Chemical Properties, Structure ‘_C)"_/_)((L Node short name: 2a
& Node full name: in chemico Peptide depletion assay DPRA (Cys)

m 2b - in chemico Peptide depletion assay DPRA (Lys)
QSR l-B 0 X 22 10100 2c - in chemico Glutathione depletion assay GSH (RCS0) :
» Profiling » Endpoint [T ST srsseg e | 2d - in chemico Adduct formation assay LC-MS o
3 - in vitro KeratinoSens and LuSens (EC1.5, EC2, EC3) .
iy Eet Delete Tautomerize 4a - in vitro Dendritic cell activity assay h-CLAT (expression | - s 0
- — Fol ™ ™ & 4b - in vitro Dendritic cell activity assay MUSST (expression |- :
Gather Import  IUCLIDS 1 Inventory Database 5-in vive Organ response (LLNA) ;
v

[ »

Relevant databases:

perimental RC50 wE
o Gl Chemical Reactivity COLIPA
logical Information — Neurotoxicity Associated endpoint tree positions:
Human Health Hazards HEPhotoinduced Toxicity E HUN:;:::'[?;;:ZEW‘SﬁEﬂS\hSEﬁW
rFIRepeated Dose Toxicity . Endpoint=% depletion of Cystine -
AOR = - = =

Sensitisation .
Stin —— 2

In Chemico —
—IDPRA |0 Some nodes had their status changed automatically. B
Sellanlationof Lusin ETAT
GSH N
FLC-MS (171) M:34.2 % 4 '
{Hin Vitro

{Hin Vivo
— ToxCast
rEHToxicity to Reproduction

. Go to Endpoint and check are there any experimental data for the node 2a

. Select highlighted database

. Click Gather

. Data appears on data matrix

. Based on presence of data for the chemical and implemented thresholds (slide # 14-15) node 2a is getting passed
. Node 2b and 2d are automatically changed as passed based the implemented thresholds. Click OK
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QSAR TOOLBOX

Workrlow process

Step 2. In chemico Protein binding potency (Lysine depletion) (node 2b) and
in chemico Adduct formation LC-MS (node 2d)

In this case there is available experimental data for the
target chemical related to nodes 2b and 2d. In this respect
these two nodes are getting passed. The workflow could
proceed with next node

i1
o1 1
10100

» Profiling » Endpoint » Category Definition » Data Gap Filling
Delete Tautomerize
. tegories

d by LMC, Bulgaria

Apply AOP filtering 1 [target]

Databases
—
-

Physical Chemical Properties Structure "_c)h_/—)<

M G5H Experimental RC50

+  Predictions bucket

Envil tal Fab d T rt
e EISubstance dentity i
1 - Protein binding alerts -~ M: .55 %
BH Health Hazard ol
L oz s uman Rea azards o 2a - in chemico Peptide depletion assay DPRA (Cys
Hirritation / Corrosion . F 5
HSensitisation WP‘ 2c - in chemico Glutathione depletion assay GSH (RC50)
SSkin 2d - in chemico Adduct formation assay LC-MS E
: 3 - in vitro KeratinoSens and LuSens (EC1.5, ECZ, EC3)
Elin Chemico 4a - in vitro Dendritic cell activity assay h-CLAT (expressii
SIDPRA 4b - in vitro Dendritic cell activity assay MUSST (expressii

{11) M:17.5 % [ 5 - in vivo Organ response (LLNA)

. % Depletion of Cystine
6 - in vivo Oraanism response (GPMT)

Target chemical Info panel About Unassigned predictions bucket
GSH Node short names 2b -
CLC-MS Ilm'l:vfull r:‘aamzb: chemico Peptide depletion assay DPRA (Lys) o
- [ Relevant databases: E
Adduct Formation (111) M: 34.2 % ,:),,_r_fcn Chemical Reactivity COLIPA
Associated endpoint tree positions:
T
i r. Human Health Hazards#Sensitisation
“HIn Vivo Assay=DPRA

Profile Endpoint=% depletion of Lysine =

General Mechanistic

L= DPRA Cysteine peptide depletion \[gm :::3::: s> Lo

Schiff Base Formers

Protein binding by OECD Schiff Base Forme
Schiff Base Forme
Endpoint Specific s 1. Select node 2b
Cchiff base formation
Protein binding alerts for skin sensitization by OA_..  Schiff base formati 2- Select node Zd
Schiff base formati . -
' The two experimental data appeared in the bucket.
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QSAR TOOLBOX

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

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

investigate category with similar analogues

o B RS
-BOX [} 10100 About Update
} Profiling » Endpoint » Category Definition  » Data Gap Filling
The OECD QSAR Toolbox
. - - 2 for Grouping Chemicals
- (<1 & b into Categor
Import UCLIDS ; e Inventory ) e Developed by LMC, Bulgaria

AOP filtering S 1 Itarget] Skin S

Databases Full names

iport Delete Tautomerize

ﬂ 3 e n L - Protein binding alerts -~
+cal Chemical Structure ’_c}x_/—%“ 2a - in chemico Peptide depletion assay DPR.A [C}rs) B
¥ 2b - in chemico Peptide depletion assa

2¢ - in chemico Glutathione depletion assa G‘;H Rcso =

2d - in chemico Adduct formation assay LC-MS
[HSubstance Identity 3 - in vitro KeratinoSens and LuSens (EC1.5, ECZ, EC3)

ronmental Fate and Transport
M Ecotoxicological Information

[T T — EHuman Health Hazards 4a - in vitro Dendritic cell activity assay h-CLAT (expressii
“ 4b - in vitro Dendritic cell activity assay MUSST (expr’esslw
[+l ko RE cizos e p 5 - in wiun Orasn racnnnea £11KMAY
Ace
—ISensitisation . Target chemical Info panel [ About | Unassigned predictions bucket
=1Skin Node short name: 2c -
Node full name: in chemico Glutathione depletion assay GSH (RC50) K
=lin Chemico e Relevant databases: |E |
J,_F_?‘h G5H Experimental RC50 -
i i Associated endpoint tree positions:
% Depletion of Cystine E Human Health Hazards #Sensitisation
. . Assay=GSH
% Depletion of Lysine Endpoint—GSH RC50 i

HEIGSH

Adduct Formation )| There are no experimental data available for the

HHIn Vitro " chemicals of interest.
“HHIn Vivo
Profile
Inventories General Mechanistic
DPRA Cystsine peptide depletion

Schiff Bal

Protein binding by OECD =mits 1. Select node 2c¢ related to in chemico glutathione depletion assay
PR ERE 2. The row related to the selected node is highlighted

Schiff ba

Protein binding alerts for skin sensitization by OA gzp:g E: 3 . Select hig h I ig hted data base

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

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

Example 1

r g ; The category of similar analogue
should be investigated.

&® % A\ 5

(G) B i
About Update

QSATf NLBOX
» Profiling » Endpoint
Categorize Delete The OECD QSAR Toolbox
or G emicals
& » into Categor

]
bine Clustering Delete Delete Al Developed by LMC, Bulgar

1 [target]

Full names

e 1 - Protein binding alerts -
Structure ,_:}’_/_)(“ 2a - in chemico Peptide depletion assay DPRA {Cys) B
r 2b - in chemico Peptide depletion assay DPRA (Lys

2c - in chemico Glutathione depletion assay GSH (RC50
2d - in chemico Adduct formation assay LC-MS

[ Substance Identity 3 - in vitro KeratinoSens and LuSens (EC1.5, EC2, EC3)
EHuman Health Hazards 4a - in vitro Dendritic cell activity assay h-CLAT (expressii | -
4b - in vitro Dendritic cell activity assay MUSST . T
Hirmitation / Corrosion 5 - in viun Nraan racnanss (11NAY | b

- aoe”
HISensitisation i N i 5 [ About ] Unassigned predictions bucket
=ISkin
in Chemico

{eratinocyte gene expr
Protein bindng ale

Protein binding potency

ine depletion assay GSH (RC50)

[ »

Target(s) profies
Mot possible to dassify according to these rules (GSH)

¥
| pns:

% Depletion of Cystine
% Depletion of Lysine

HGSH | I[
HLC-MS ald s L
I All profiles

1. Select node 2c related to in chemico glutathione depletion assay

2. The row related to the selected node is highlighted

3. Select highlighted category

4. Click Define

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

6. Based on the above point it is recommended to define category by Protein binding alerts

1

Defined Categories
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QSAR TOOLBOX

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

Example 1

B¢ PUB, o PR | In this case we should investigate the category by Protein

------------------- | binding alerts. The reason for this is that GHS RC 50

----------------------------- depends on mechanism of protein binding interaction

i s 8
1OLBOX :!; i) E About Updaty

» Profiling » Endpoint ¥ Category Definition ¥ Data Gap Filling

Categorize Delete Theil'_'lECD QS&R Tc
for Grouping Chemi

2 B

Clustering

Apply ACP filtering 1 [target] Skin S

Grouping methods Full names
General Mechanistic iy 1 - Protein binding alerts
= peptide depletion ChEn e ’_c)»,_/—%“ 2a - in chemico Peptide depletion assay DPRA (Cys)
ne peptide depletion 2b - in chemico Peptide depletion assay DPRA (Lys
Protein binding by OECD 2¢c - in chemico Glutathione depletion assay GSH (RCS0
2d - in chemico Adduct formation assay LC-MS
Endpoint Specific EHSubstance Identity 3 - in vitro KeratinoSens and LuSens (EC1.5, EC2, EC3) i
4a - in vitro Dendritic cell activity assay h-CLAT (expression | -
o _ 4b - in vitro Dendritic cell activity assay MUSST (expression | -
{HIrmitation / Corrosion . 5 - in vivo Organ response (LLNA) ;
m response (GPMT)

HJHuman Health Hazards

Info panel [ _About | Unassigned predictions b
Node short name: 2c -
Mode full name: in chemico Glutathione depletion as:l?
Relevant databases: =
75% 4 |GSH Experimental RCS0

Y rons:
b.55 % Protein binding alerts for skin sensitization... E@g
Target(s) profiles o
Schiff base formation E
Schiff base formation > Schiff base formation with carbonyl compounds

Schiff base formation > Schiff base formation with carbonyl compounds
Adduct Formation (1) M:-34.2%
Hin Vitro

1. Select Protein binding alerts for SS by OASIS v1.4
2- C"Ck Define protein nudeophiles |:

3 T

3. The system will search for analogues with %:??Qgﬁf:‘:i?"iin”“‘;’“:’*

A\Y n philic addition reaction > Carba
er— Aldehyde” group i rop »> o

4. Click OK i ided il

5. The system identify 63 analogues. Click OK E—
6. Gather data for the analogues st ‘ "
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QSAR TOOLBOX

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

Example 1

. ] The obtained read-
Performed read-across in node 2c is used across prediction falls in

P the range “Slightly
only to exemplify the workflow e et et (e
implemented thresholds
(see slide 15-16) - the
B 6% 8 status of the node is

About Update changed to pass (see

next slide)

Data thresholds

e T
QSAR TOOLBOX i E‘ -rii- 0100

» Profiling » Endpoint » Category Definition  » Data Gap Filling » Report

Filing

#

Data Gap Filing Method i | [1 Berget B e -
© Read-across o
: : 4 { s RC50 (mmol/L) < 0.099 -
@ Trend analysis o 2 . e A i
@ @sARmodels st ,J‘/J i b " é@} ol ~  Extremely reactive
—— T 0.1 = RC50 < 0.99 - Highly
argel ipoin .
Human Health Hazards Sensitisation Skin In Chemico GSH GSH RC50 = _ _ _ _ 4 - . reaCthe
- ™ ' 1 = RC50 < 15 - Moderately
P pm— Taccentoredicton? ——— reactive
. rn to matrix > < = i
Read across prediction of GSH RC50, Pred'Cted RCSO =t L |:’le6a€t|5§50 - 70 Sllghtly
- . - takingtheaverage!r;c’;the;e:riztuSEr.mighbl::rsi,(h:se:rolgs::!f:sfrnn:“.':“r:]eighh 574 mmol L '+ Select/fiter data pl
R R T Observed target value: N/A, Predicted target value: 5.74 mmal/L / el 2 70.1 > RC50 < 135 - Suspect
S IRCE0 (42 poins) ol ; P ; L ; . L [t RC50 > 135 - Not reactive
5---ERCSU (ratio} (85 points) : : : : : : 8 8 i | Model/(Q)SAR
) s j ; ; N B } e } - oiaten ot 1. Change units on the title
%m L ; : ; l : . | o | [ setunts m e ot — 1 L to mmol/| in order read-
RC 50 e i i i . | | | 1 1 Setes e D — across to be consistent
H ] | H H H h H | | | H H . .
(ratllo? . LT — ; S (- ; | | /St ) S with data on datamatrix
scale IS use 2 : i i i 2 i 2 2 2 2 2 Show intercarrelations
in gap f||||ng Eznn I I R R L + Information 2' The aVerage (defaUIt
i : : | ; | : : ! : - Miscellaneous | option) values are used
i 5 S T . L WL . N . pont henicas in the prediction
L0, g o g ; g ~ S ; ; . Save chemicals to SMI .
g e “e . —— J 3. The logKow descriptor
o [ R e | I o S B ] Setunits ncharttte: as the most suitable for
1.50 1.00 050 0.00 050 :OE'DK.,W 150 200 250 300 330 ‘@mmcm —— predIC.tlng. Skl-n
o sensitization effect is
Descor: Bl W used in RA prediction
4. Accept prediction
The OECD QSAR Toolbox for Grouping Chemicals into Categories 15.07.2016 5. Return to datamatrix




QSAR TOOLBOX

Workflow process

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

Example 1

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

e H -— (67675) % 8
QSAR TOOLBOX o h o0 E O

» Profiling » Endpoint » Category Definiti » Data Gap Filling

Filing The OECD QSA

- for Grouping C

¥ into Categories
Apply n. s 1

———— -
Data Gap Filng Method Full names e - - . Predictions bucket
© Read-across 1 - Protein binding alerts Gozaccacoonn=oo Goaoaoa 2 - [30.06.2016 12:12 [R]: 989(-73.
@ Trend analysis e 2a - in chemico Peptide depletion assay DPRA (Cys)
Structure &
@ (Q)SAR models y 4
2d - in chemico Adduct formation assay LC-MS
Target Endpoint 3 - in vitro KeratinoSens and LuSens (EC1.5, EC2, EC3)
Human Health Hazar tisation Skin Tn ¢ H“"Ta" i Hazj"’ds . 42 - in vitro Dendritic cell activity assay h-CLAT (expression
[Hirritation / Corrosion . 4b - in vitro Dendritic cell activity assay MUSST (expression
SSensitisation HOP 5- ?n v?vn Drgan.respunse (LLNA)
B 6 - in vivo Organism response (GPMT)
ISkin
Information Lo L Ll
« . y | 4 [m v
The node's status has been automatically changed to on .. (21/22) M:17.6% Target chemical 1nfo panel [ _About | Unassigned predictions bucket
" " M: 6.55 % Node short name: 2c -
Passed DupSREEe ° Node full name: in chemico Glutathione depletion assay G5H (RC50) K
e T Relevant databases: |ﬂ
S - g P = 55H Experimental RC50
e Associated endpoint tree positions: I
S Human Health Hazards #Sensitisation
» Assay=GSH
z - 42| SetAOP target Endpoint=GSHRCS0_ =
Hin Vitro’ Explain
EHRRVEG) Use for ACP
[Fais Delete prediction
General Mechanistic
Display prediction domain
DPRA Cysteine peptide dep_.. Low rea P _Y i
Low reaq [}  Explain prediction
Schiff B
Protein binding by OECD Schiff B Edit prediction infe - - . . ..
SchifBq 1. Right click over the cell with prediction
Protein binding potenc: Mot pos EED
9 poreney : 2. Select Use for AOP
Endpoint Specific ‘el IUCLIDS .
eracn g s r .. T
rotein binding alerts for ski... Schiff base formati.. . . .. . .
Schiff base formati_ 4. The assigned prediction appears in the bucket of this node
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QSAR TOOLBOX

Workflow process
In chemico assays

Example 1

— ™

Full names ) Predictions bucket
1 - Protein binding alerts

2a - in chemico Peptide depletion assay DPRA (Cys)
2b - in chemico Peptide depletion assay DPRA (Lys

- |30.06.2016 12:12 [R]: 989(-73.

2c - in chemico Glutathione depletion assay GSH (RC50
2d - in chemico Adduct formation assay LC-MS

3 - in vitro KeratinoSens and LuSens (EC1.5, EC2, EC3) :
4a - in vitro Dendritic cell activity assay h-CLAT (expression | -
4b - in vitro Dendritic cell activity assay MUSST (expression | -
5 - in vivo Organ response (LLMA) :
6 - in vivo Organism response (GPMT)

< [ 3

P

Target chemical Info panel [ About ] Unassigned predictions bucket
-
i

Mode short name: 2c
Mode full name: in chemico Glutathione depletion assay GSH (RC50)

Relevant databases:

o bt
P i G5H Experimental RC50
Associated endpoint tree positions:
& Human Health Hazards#Sensitisation

Assay=G5H
Endpoint=G5H RC50

* The nodes related to the in chemico assays are passed due to
positive experimental data for the target chemical (node 2a, 2b
and 2d) and the positive experimental data found for analogues
with an “Aldehyde” group(2c)

* The workflow should move further to the in vitro assay (node 3)
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QSAR TOOLBOX

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

Example 1

RN
About Update
» Profiling » Endpoint } Category Definition  » Data Gap Filling
Delete oolbo:

Delete Al

Skin Sensitization

.F\Iter endpoint tree...

Full names

1 - Protein binding alerts .
2a - in chemico Peptide depletion assay DI| -
2b - in chemico Peptide depletion assay DI| -
2c - in chemico Glutathione depletion assa| -

2d - in chemico Adduct formation assay L¢| -

L GsH Res0 CEEES) R 969(-73.6:2.05E . :

LC-MS 4a - in vitro Dendritic cell activity assay h-1| -

4b - in vitro Dendritic cell activity assay ML| -
5 - in vivo Organ response (LLMA)

In Vitro 6 - in vivo Organism response (GPMT)

HDendritic Cell Activity (h-CLAT)

HDendritic Cell Activity (mMUSST)

Structure

Adduct Formation

Denditic Cell Activity (MUSST) Target chemical Info panel [ About | Unassigned predictions bucket

BAEUNCael Node short name: 3 -

Node full name: in vitro KeratinoSens and L\D

e, f Relevant databases:
Ea == Keratinocyte gene expression Givaudan
Keratinocyte gene expression LuSens
. Associated endpoint tree positions:
Human Health Hazards #Sensitisation o

4 1 2

— ToxCast

HH Toxicity to Reproduction

LHToxicokinetics, Metabolism and Distribution

EProfis N 1. Go back to Category definition
(General Mechanistic 2. Click on Documents in order to return to datamatrix of the target

DVaned Categories DPRA Cysteine peptide depletion Low reactive

et e 1 3, Select node 3 related to the in vitro assay

chiff b on <A Schiff Base Formers

ATy Gy snboee fore | 4 The rows related to in vitro assay are getting highlighted

Schiff Base Forme...

H-Endpoint Specific
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QSAR TOOLBOX

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

Example 1

Check are there are data for the target
chemical for the in vitro assay

w

» Endpoint

Tautomerize

Import

O filtering
Databases.
Select Al | Unselect Al m

Physical Chemical Properties

Structure &

[HHuman Health Hazards
[Hirritation / Corrosion

(—1Sensitisation
HISkin
=lin Chemica
HIDPRA
% Depletion of Cystine

(21/22) M- 176 %

% Depletion of Lysine (21/22)

Inventories

M Can

Do
I._E KeratinoSens

5 |
BT
| Mlusens  ———/
T
T

{HIn Vivo
AR Toolbox for Grouping Chemicals into Categories

¢ Category Definition

o1
10100
» Data Gap Filling

Skin Sensitization

Full names

1 - Protein binding alerts
2a - in chemico Peptide depletion assay DPRA (Cys)
2b - in chemico Peptide depletion assay DPRA (Lys)
- in chemico Glutathione depletion assay GSH (RC50)
chemico Adduct formation assay LC-MS

Sens and LuSens (EC1.5, EC2, EC3
ity assay h-CLAT (expression |-
4b - in vitro Dendritic cell activity assay MUSST (expression |
5 - in vivo Organ response (LLNA)
6 - in vivo Organism response (GPMT)

“8e\E

About  Update

Predictions bucket
M: 79.4uM

M: 110uM

M: 143uM

M: 425uM

- |M: 189 uM

Info panel

Node short name: 3
Hode full name: in vitro KeratinoSens and LuSens (EC1.5, EC2, EC3)
e, f Relevant databases:
Keratinocyte gene expression Givaudan
Keratinocyte gene expression LuSens
Associated endpoint tree positions:
Human Health Hazards #Sensitisation
Assay =KeratinoSens

Target chemical

[ About | Unassigned predictions bucket

1. Go to Endpoint
2. Select highlighted database
3. Click Gather

4. The experimental data appears on datamatrix
5. Click OK on the information window
6. Node 3 has been changed to passed based on
implemented thresholds (slide 14 - 15)

15.07.2016




QSAR TOOLBOX

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

Example 1

s e S 0
Full names

Predictions bucket

oM TS A uM

1 - Protein binding alerts .
M: 110 uM

2a - in chemico Peptide depletion assay DPRA (Cys)
2b - in chemico Peptide depletion assay DPRA (Lys)

M: 143 uM
M: 425 uM
- |M: 189 uM

2c - in chemico Glutathione depletion assay GSH (RC50)
2d - in chemico Adduct formation assay LC-MS

3 - in vitro KeratinoSens and LuSens :
4a - in vitro Dendritic cell activity assay h- CLAT [expressmn :
4b - in vitro Dendritic cell activity assay MUSST (expression | -
5 - in vivo Organ response [LLNA) :
6 - in vivo Organism response (GPMT)

Target chemical Info panel

Mode short name: 3 -
Node full name: in vitro KeratinoSens and LuSens (EC1.5, EC2, EC3) I:I

Unassigned predictions bucket

Relevant databases:

15 (]
cra < Keratinocyte gene expression Givaudan
Keratinocyte gene expression LuSens
E Associated endpoint tree positions:

Human Health Hazards #5ensitisation
Assay=KeratinoSens -

* The node 3 related to the in vitro assay is passed due to
positive experimental data found for the target chemical and
implemented thresholds (slide #14 -15)

* The workflow should move further to the other in vitro assays
(nodes 4a and 4b)
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QSAR TOOLBOX

Workflow process
Step 4. in vitro Dendritic cell activity assay h-CLAT

(expression of CD54 and CD86) (node 4a)

Example 1

Check if there are any data for the target
chemical for the in vitro h-CLAT assay (hode 4a)

- o1 1
Ll 10100
» Profiling » Endpoint » Category Definition » Data Gap Filling

Delete Tautomerize

Apply AOP filtering i 1 [target]
Databases Full names > Predictions bucket

1 - Protein binding alerts S i Pasitive
- F ., + Fosiove
B Physical Chemical Properties Structure 2a - in chemico Peptide deplet!on assay D S 3 i B = M Positree
2b - in chemico Peptide depletion assay D! M- Positive
2c - in chemico Glutathione depletion assg
onmental Fate and Trai 2d - in chemico Adduct formation assay L{
H Ecotoxicological Informatior ElSubstance Identity tro Keratin ens (ECL
Human Health Hazards FlHuman Health Hazards B = i Dendrc cell acl assay hf 50l &
4b - in vitro Dendritic cell activity assay Ml _ .
{Hlrritation / Corrosion £ e Ao kA < ¥
HSensitisation Target chemical Info panel [ About ] Unassigned predictions bucket

SSkin MNode short name: 4a -
Mode full name: in vitro Dendritic cell activity assay h-CLAT {expression of CD54 and D
{=lin Chemico mE fT Relevant databases:
B = Dendritic cells COLIPA
HDPRA P)—f_)( Associated endpoint tree positions:
% Depletion of Cystine . Human Health Hazards#Sensitisation

X Assay =Dendritic cell activity (h-CLAT) =

% Depletion of Lysine O m v

HGSH
GSH RCA0 (171) R: 989(-73.8:2.05E3) mg/L
HLC-MS
Adduct Formation
=in Vitro

Inventories

L

Information

1. Select node 4a
2. Go to Endpoint
3. Select database related to node 4a

4. Gather data and click OK in the appeared message
5. The status of node 4a and 4b was changed to passed

(3/3) M: Positive

=
[o] Some nodes had their status changed automatically. (778) M: Positive
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QSAR TOOLBOX

Workflow process

Step 4. in vitro Dendritic cell activity assay MUSST (expression of CD86)
(node 4b)

Example 1

OP filtering

Databases. Full names IR 5 a5 n g [ Predictions bucket
1 - Protein binding alerts = |- -+~ - L hoouaoe Lo boooo A M: Fositive
Structure Ed - 2a - in chemico Peptide | ||~ - - M: Positive
E 2b - in chemico Peptide
2c - in chemico Glutathic
nvironmental Fate and Transport — . 778 2d - in _chermco '_ﬁddum f
P GSH RC50 (1) R:989(-73.8:2.05E... llll3 - in vitro KeratinoSens
Human Health Hazards LC-MS 4a - in vitro Dendrtc ce
Adduct Formation itro Dendritic ce C
5 - in vive Organ respon - |- S
i Vitro 1
Target chemical Info panel Unassignet cket
Dendritic Cell Activity (h-CLAT) - N Hode short name: 45 P
n ECETOC CcD54 (7113) M: Positive, Positive Node full name: in vitro Dendritic cell activity m
N o S me ST Relevant databases:
CDae (7/13) M- Pasitive, Positive . e Dendritic cells COLIPA
Dendritic Cell Activity (mMUSST) Associated endpoint tree positions:
. Human Health Hazards#Sensitisation 2
4 I »

i
» Profiling

=

» Endpoint

Check if there are any data for the target
chemical for the in vitro MUSST assay (node 4b)

th

» Category Definition

Tautomerize

o1
10100

» Data Gap

Devel

Dendritic Cell Activity (MUSST)

KeratinoSens

EC1.5

EC2

EC3

LuSens
Inventorie: A‘% EC15

Ec2

—Hlin Vivo
[—ToxCast

The OECD QSAR Toolbox for Grouping Chemicals into Categories

HHToxicity to Reproduction

Profile
General Mechanistic

MDD A Mumtnina mantida danlntinn

“HToxicokinetics, Metabolism and Distribution

Low reactive

ped by

LN N

About Update

LMC, Bulgaria

|

[

1. Select node 4b
The experimental data appeared in the bucket
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QSAR TOOLBOX

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

Example 1
=) skin Sensitization g (=[] = |

Predictions bucket
M: Paositive
M: Positive

Full names

1 - Protein binding alert: =
2a - in chemico Peptide | |
2b - in chemico Peptide C
2c - in chemico Glutathic|

2d - in chemico Adduct = - -
3 - in vitro KeratinoSens
4a - in vitro Dendritic ce
.
3 - in vivo Organ respon = |-
Target chemical Info panel [ About ] Unassigned predictions bucket

Node short name: 4b -
Node full name: in vitro Dendritic cell activity |:|
me, f Relevant databases:

e == Dendritic cells COLIPA
Associated endpoint tree positions:
Human Health Hazards #5ensitisation -

| ) [« | (]

* 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 (node 5)
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QSAR TOOLBOX

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

Example 1

| Check are there any data for the target chemical
SERTEE for the in vivo Organ response (LLNA)(node 5)

? @61 S8 \a
Sg \0OLBOX ws o100 B shout Update
n il » Endpoint } Category Definition » Data Gap Filling

Dz,
-

Impart Tautomerize The OECD QSAR Toolbox
- 5 for Grouping Chemicals
I L

Gather Import Export ; n Database

1 [target]

Developed by LMC, Bulgaria
= [=]_ 2 |

Apply AOP filtering _FiItEr endpoint tree. ..

Skin §

Databases Full names T e e T T Predctonsbucket
e | o e | [ Proteinbindmgaerta] Y e IR
« [l Physical Chemical Properties Structure ,—c)h_/_)(h 2a - in chemico Peptide [ |-+ - -
fals K 2b - in chemico Peptide
Experimental RCS0 2c- in chemi.cn Glutathic 1
I Environmental Fate and Transport| l—Add = n 2d - in chemico J_qddUth coon s 6
M Ecotoxicological Information uct Formation 3 - in vitro KeratinoSens
Human Health Hin Vitra 42 - ?n u?tro Dengr?t\c ce| |
= (=IDendritic Cell Activity (h-CLAT) Ab_in |tr0 Dendritic ce .
CD54
cD36 Target chemical Info panel [T] Unassigned DrL Jet
Node short name: 5
(—IDendritic Cell Activity (mMUSST) Node full name: in vive Organ response (LLN. ] |
Ana e T Relevant databases:
T o = Skin sensitization
- = Skin sensitization ECETOC
E Associated endpoint tree positions: -
A [— T —) +

1. Select node 5
i 2. Go to Endpoint

Ec2 3. Select database related to the node 5
Inventories =lin Wivo

= A N e 4. Cl!ck Gather
HHRIPT (4/10) M: Positive, Positiv... 5- Clle OK

CEEEL — 6. The data appears in the bucket of the node
EMiscellancaus (6/12) M: Positive 7. The node 5 and 6 are automatically changed to passed, based on

ezl Ay i) M- Positive experimental data for the target chemical and the implemented
— ToxCast . .
allenae Program —-ToxlcltytmRepmductmn threSh0|dS (See Sllde #14 '15)
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QSAR TOOLBOX

Workflow process
Step 5. in vivo Organ and Organism assays (node 5 and 6)

Full names

1 - Protein binding alerts =
2a - in chemico Peptide
2b - in chemico Peptide
2c - in chemico Glutathic
2d - in chemico Adduct f
3 - in vitro KeratinoSens
4a - in vitro Dendritic ce
4b - in vitro Dendritic ce :
3 - in vivo Organ responiilis

Example 1
i
Predlchons bucket

M: 33 %

Target chemical Info panel About ] Unassigned predictions bucket
Mode short name: 5
MNode full name: in vivo Organ response (LLM, D
me, S Relevant databases:
e == Skin sensitization

Skin sensitization ECETOC

2 Associated endpoint tree positions: 57

4 m | 3

* 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
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QSAR TOOLBOX

Outlook

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

* The exercise

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

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

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

r© ™
Q7530 « | [ Tautomeric sets ) Search E v oK I [ x Cancel I
AN
N N x{ N 3
[ selectall || Clear 1 lert Selection | Selected 1{ 2
Selected Cas Smiles Depiction Names CAS/Mame 2D/Mame CAS 2D
1:: Low ¢ 1:: Low ( : High
1 A 10 A
2:: High  2:: High
1 1:: Bi 1
s 22 o iaE
8 on 3: 3G 3:: R
4 411 G 4G
. 97-53-0 COcled(t % snd snG
Ye:s 6: 6:: D g O
7 7o 7oK
ijﬂ B g E0 B M
. 8t onEr anm
0 qoee 10
11 14 .0 & 14, 4

1. Enter the CAS# In the blank field; 2. Click Search button; 3. Press OK
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QSAR TOOLBOX

Chemical Input
Target chemical identity

pr— pr— p—
QSAR TOOLBOX @ E & 1100

» Input » Endpoint ¥ Category Definition ¥ Data Gap Filling

Document 5 emi hemical List

Documents

- Document

Structure

HSubstance Identity

—CAS Number

—Chemical IDs EINECS:2025891
eugenol (4-allyl-2-methoxyphenol)
eugenol

4-allyl-2-methoxy-phenol

phenol, 2-methoxy-4-(2-propenyl)-
2-methoxy-4-(prop-2-en-1-yl)phenol
phenol, 4-allyl-2-methosxy-
1-allyl-3-methoxy-4-hydroxybenzens
2-methoxy-4-(2-propenyl)phenal
4-allyl-2-methoxyphenol
p-allylguaiacol

gugenol (4-allyl-2-methoxyphenol)e..

— Chemical Name

—Molecular Formula

— Structural Formula

HPhysical Chemical Properties
FEnvironmental Fate and Transport
HEcotoxicological Information
fHuman Health Hazards

ey
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QSAR TOOLBOX

Outlook

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

* The exercise

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

Activate AOP
Set target chemical for AOP

1c
(|
[,

D cal ca
# T
Skin Sensitization.
Doc, .Ski” 1 [target] :u—u :Z&E:in binding alerts
2a - in chemico Peptide depletion assay DPRA (Cys)
o 2b - in chemico Peptide depletion assay DPRA (Lys)
1 E. 2c - in chemico Glutathione depletion assay GSH (RCS0)
Structure 3 vine Keminocye ARE (E01 5 202, O3
Cisaiic-a0 4a - in vitro Dendritic cell activity és’say h’-CLAT (expression
4b - in vitro Dendritic cell activity assay MUSST (expression | -
5 - in vivo Organ response (LLMA) :
6 - in vivo Organism response (GPMT)
EHSubstance Identity
IHuman Health Hazards ]
Hirritation / Carrosion / Target chemical Info panel Unassigned predictions bucket
—1Sensitisation | §
FSkin Hide i@
Show hidden £,
2 Collapse all 6
Sort (targets priority)
Sort L4
Function... 4
Set tree hierarchy...
I Export CASlist
@ Export 4
0 0
Copy path
o Activate AOP
° cH
1. Filter endpoint tree — write skin in the green filed
2. Expand the tree - open the tree to the Sensitization node
3. Right click near the AOP label
4. Select activate AOP 5. AOP window appears 6. Set target for AOP (see slide 25)
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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

Mot chedked

. In chemico: o .

MIE: protein In vitro: In vitro: In vivo: In vivo:
protein bindi gene cytokine Organ Organism
binding p(l)rt]e:,]r::%/ expression profiles in response response

dendritic
assays assay cells (LLNA) (GPMT)
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QSAR TOOLBOX

Workflow process
Step 1. MIE: protein binding

Example 2

Start with profiling of target chemical

e -+ T R
QSS=a0LBOX T H oot 10100 E

About Update
* Profiling » Endpoint » Category Definition » Data Gap Filling
Pro Profiing Schemes The OECD QSAR Toolbox
- for Groupi micals
¥ into Categori
Apply A Delete Skin Sensitization

Ap Filter endpeint tree... 1 [target] Fulmames [N . ... L LLooIIIIIIITE
Profiing methods

1 - Protein binding alerts

2a - in chemico Peptide depletion assay DPRA (Cys)
2b - in chemico Peptide depletion assay DPRA (Lys)
General Mechanistic tructure 2c - in chemico Glutathione depletion assay GSH (RC50)
2d - in chemico Adduct formation assay LC-MS
3 - in vitro Keratinocyte ARE (ECL.5, EC2, EC3)
4a - in vitro Dendritic cell activity assay h-CLAT (expression
4b - in vitro Dendritic cell activity assay MUSST (expression
5 - in vive Organ response (LLMA)
6 - in vivo Organism response (GPMT)

bubstance Identity

HPhysical Chemical Properties
EHEnvironmental Fate and Transport
HEcotoxicological Information
EHuman Health Hazards

Target chemical Info panel
Node short name: 1

X N b Node full name: Protein binding alerts E
HEAcute Toxicity . S_F Relevant databases: H
| Associated profiles:
Bioaccumulation 1:Protein binding alerts for skin sensitization by OASIS v1.3
HE Carcinogenicity 2: Protein binding by OECD
. . @ & Assodiated simulators:
HHDevelopmental Toxicity / Teratogenicity i 1: Autoxidation simulator &2

HElGenetic Toxicity

— Immunotoxicity
HEIrritation / Corrosion

— Neurotoxicity
HEPhotoinduced Toxicity
HElRepeated Dose Toxicity

ﬂSensil\sation WP:
1. Open Profiling

e bt 2. Select node #1 related to MIE.
| |

| 3. Relevant profilers are highlighted, select highlighted profilers
1 4. Apply selected profilers to the target chemical

The OECD QSAR Toolbox for Grouping Chemicals into Categories

Metabolism/Transformations
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QSAR TOOLBOX

Workflow process
Step 1. MIE: protein binding

Example 2

Start with profiling of target chemical

=) W g
QSAR TOOLBOX Skin Sensitization

» Profiling » Endpoint » Category Definition  » Data Gap Filling

Full names .
Profilng Profiing Schemes 1 Protein binding alerts g

- - 2a - in chemico Peptide deplet ||
¥ ' 2b - in chemico Peptide deplet
Apply Delete 2¢- in chemico Glutathione

Predictions bucket

prof. res: No alert found”
prof. res: No alert found”

Filter endpoint tree... ‘1 [target] 3 - in vitro Kerati
Profiling methods 4a - in vitro Dend|
Select Al ], Unsclect Al - 4b-Invtro bend
5-in vivo Organ
General Mechanisti Structure |
Target chemica Info panel ([ bowt ) Unassigned predictons bucket
&£ " Hode short name: 1 A
i MNode full name: Protein binding alerts ‘;‘
ESubstance |dentity 7 Relevant databases: =
. Associated profiles:
EPhysical Chemical Properties 1:Protein binding alerts for skin sensitization by OASIS v1.4
2:Protein binding by OECD
[HEmironmental Fate and Transport Associated si -

[HIFrab | al Infnrmation

rEPhotoinduced Toxicity

r#Repeated Dose Toxicity
[ISensitisation

Skm

— ToxCast

rHToxicity to Reproduction

1.The target chemical has no protein binding alert

2.The node is automatically changed to not passed based
. 1 on absence of alert. Click OK

: A 3. The next step is to investigate whether the substance

EE{JQ;,&.MMC 4 has skin sensitization potential via autoxidation

Protein binding by OECD No alert found

%ﬂdpoint Specific
Protein binding alerts for skin sensitization by OA_.. No alert found

MetabolismTransformations,

Select All Unselect All .

M simulated
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QSAR TOOLBOX

Workflow process
Step 1. MIE: protein binding

Example 2

JOLBOX

Profiing Schemes

Apply A ing

Profiing methods

Select Al Unselect All

‘General Mechanistic
epti
[l DPRA Lysine peptide der|
[l Protein binding potency
Endpoint Specific

Delete

Invert

(alkaline medif

Simulate Autoxidation products of the

target chemical

B

» Profiling ¥ Endpoint

Filter endpaint tree...

Structure

Tuchwty to Reproduction
[HToxicokinetics, Metabolism and Distribution
EIProfile
General Mechanistic
Protein binding by OECD
=Endpoint Specific
Protein binding alerts for skin sensitization by OA_..
I=IMetabolism/Transformations
HAutoxidation simulator

ic

» Category [

Full names

g

Skin Sensitization

=
2a - in chemico Peptide deplet| |- -
2b - in chemico Peptide deplet
|| 2c - in chemico Glutathione de| |- -
2d - in chemico Adduct format =

3 - in vitro KeratinoSens and L

4a - in vitro Dendritic cell activ || - —
4b - in vitro Dendritic cell activ— —

-:-—Elg

Predictions bucket

prof. res: "No alert found”™
prof. res: "No alert found”

5 fm—

Not checked
v Not passed

Set state 13

Passed

5 - invivo Organ response (UL - | {IGtRessall . .

Target chemical

Info panel
Hode short name: 1
o Hode full name: Protein binding alerts |
Relevant databases:
Associated profiles:
1: Protein b
2:Protein
Associated

Unassigned predictions bucket

skin sensitization by OASIS v1.4

No alert found

Protein binding by OECD

Endpoint Specific

Protein binding alerts for skin sensitization

2 x No alert found

Copy

Set AOP target
Explain
Use for AOP

1 x Radical reacti
13 SN2

5o prof. res: Mo alert found™
_ |prof. res: No alert found™
- - |prof. res: Michael addition”, Mid]

2a - in chemico Peptide deplet
2b - in chemico Peptide deplet
2c - in chemico Glutathione de
2d - in chemico Adduct format =
3 - in vitro KeratinoSens and L
4a - in vitro Dendritic cell activ
4b - in vitro Dendritic cell activ, |
5 - in vivo Organ response (LL

6 - in vivo Oraanism response ~ | « | ) e e el (1™ ’
Target chemical Info panel About Unassigned predictions bucket
Node short name: 1 -
b Node full name: Protein binding alerts |;|
S Relevant databases: =

Associated profiles:
1: Protein binding alerts for skin sensitization by CASIS v1.4
2: Protein binding by OECD
byl

1. Select Autoxidation simulator

2. Select highlighted profilers relevant to the MIE

3. Click Apply

4. The profiling results appeared on data matrix

5. Right click over the node 1 and perform “Not checked”

6. Right click over the cell with profiling results and select
“Use for the AOP”

7.Status of node 1 is changed to “Passed” based on the

implemented thresholds (slide #14-15)




QSAR TOOLBOX

Workflow process
Molecular initiating events

Example 2
Full names —y Predictions bucket
1 - Protein binding alerts a e 24 43 pro;. res: xo a:ert Ffzung:
2a - in chemico Peptide deplet| |- - PgEu@ - - |prof. res: No alert found”
2b - in chemico Peptide deplet| |- F : prof. res: Michael addition”, Mid
2c - in chemico Glutathione de| || - CE2

2d - in chemico Adduct format(=|| - -
3 - in vitro KeratinoSens and L| ||
4a - in vitro Dendritic cell activ] || -
4b - in vitro Dendritic cell activ|_|| - " -
5 - in vivo Organ response (LL |-

6 -in vivo Organismresponse ™|« = -t k

Target chemical Info panel [ About ] Unassigned predictions bucket

Mode short name: 1 -

Hode full name: Protein binding alerts E
5 Relevant databases:
@ Associated profiles:
1: Protein binding alerts for skin sensitization by OASIS v1.4
2: Protein binding by OECD
Associated simulators: i

* 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 2a)

Example 2

Profiling target chemical

= 5 07670 LN T
QSF oLBOX 1o E oot $B100 E

About Update
» Profiling ¥ Endpoint ¥ Category Definition  » Data Gap Filling

Profiing Profiing Schemes

¥ B A

Apply

Apply AOP filtering Filter endpoint tree... 1 [targed] Skin S

Profiing methods [ Full names

= o
Select Al Unselect Al Invert S 1 - Protein binding alerts il |
e — QE)} 2a - in chemico Peptide deplei{l]{SEs

2 Toolbox
into Categories
Developed by LMC, Bulga)
=@ = | [

2b - in chemico Peptide deplet
2c - in chemico Glutathione de| |- -
2d - in chemico Adduct format|= | -

— Immunotoxicity 3 - in vitro KeratinoSens and L
Heliritation / Corrosion 4a - in vitro Dendritic cell activ

- ‘ 4b - in vitro Dendritic cell activ—| -
— Neurotoxicity

5 - in vivo Organ response (LL . |-

HFPhotoinduced Toxicity

| Repeated Dose Taxicit Target chemical Info panel [ _About ] Unassigned predictions bucket
L ane” . Node short name: 22 -
ISensitisation -, E Nede full name:in chemico Peptide depletion assay DPRA (Cys) B
=Skin Relevant databases: =
Chemical Reactivity COLIPA
Hin Chemico Associated endpoint tree positions:
& Human Health Hazards #Sensitisation
* Assav=DPRA i

% Depletion of Lysine
FEGSH
HLC-MS

In Vitro

Metabolism/Transformations

Select Al Unselect All Invert
W sim

1. Select node 2a
@ 2. Select highlighted profilers relevant to node 2a
3. Click Apply

tm[’f’fjf’j:‘f'ﬂj popice dplton e ) 4. The profiling results appeared on data matrix
[ e 5. There is no alert found for the target

Protein binding alerts for skin sensitization by OA . Mo alert found
—?'I\:—'I‘etabohsn'ﬂransformations cg
P Autoxidation simulatar 5 metabolites [




QSAR TOOLBOX

Workflow process
Step2. In chemico Peptide depletion assay DPRA (Cys) (node 2a)

Example 2

Check for experimental data

HB.FIT w - 8 LY

01
10100 About Update
» Profiling » Endpoint » Category Definition  » Data Gap Fi

Delete Tautomerize QECD QS&R Toolbol
Chemicals

Developed by LMC, Bulg
Apply AOP filtering Filter endpaint tree... 1 [target] Skin Sensitizati JE

Datab, . Full names Predictions b

Imvert | aboc ; 1- S e o ey TR

Physical Chemical Properties ucture 2 @

2b - in chemico Peptide depletion| -
2c - in chemico Glutathione deple| -
2d - in chemico Adduct formation| -
3 - in vitro KeratinoSens and LuS| -
4a - in vitro Dendritic cell activity | -

4b - in vitro Dendritic cell activity :-
5 - in vivo Organ response (LLNA -

6 - in vivo Organism response (G| « |

[ Ecotoxicological Information munotoxicity

Il Human Health Hazards
it PA

[—— AN Lo L

[ Environmental Fate and Transpor 2
:HJI

Hirritation / Corrosion

— Meurotoxicity
rEPhotoinduced Toxicity

] »

— Repeated Dose Toxicity . Target chemical Info panel About Unassigned predictio
n ECETON FlSensitisation . Mode short name: 22 o
FR Mode full name: in chemico Peptide depletion assay DPRA (Cys) ‘a

Relevant databases: =

Chemical Reactivity COLIPA

Associated endpoint tree positions:

Human Health Hazards#Sensitisation
Assay=DFRA

% Depletion of Lysine
HGSH
LC-MS (11) M:52.8 %
T VILTD
EHin Vivo
1 — ToxCast

(112) M: 192 %, 4.24 %

Inventories EToxicity to Reproduction
Select Al JUnselect Al Invert Abod “HToxicokinetics, Metabolism and Distribution

1. Go to Endpoint
2. Select highlighted database
3. Click Gather

1 5. There are data for node 2a, 2b and 2d and nodes are getting passed.
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QSAR TOOLBOX

Workflow process

Step2. In chemico Glutathione depletion assay GSH (RC50)(node 2¢)

Example 2

Check are there any data for the target chemical

» Endpoiny

> filtering Filter endpoint tree...

- m
fa 7! 108
10100

jory Definition » Data Gap

1 [target]

Databases

[ selcct Al Junselectal] _tnvert | _sbout |

Physical Chemical Properties
ea LIPA

Structure

Skin § =

S8 ® A (3
About Update

into Categorie
Developed by Lk

Full names
- 1 - Protein binding aler -
2a - in chemico Peptide |
2b - in chemico Peptide

2d - in chemico Adduct|=

o

M Environmental Fate and Transport
Ecotoxicological Information
[l Human Health Hazards

% Depletion of Cystine
% Depletion of Lysine
HAGSH

— ToxCast
HHToxicity to Reproduction

ElProfile

—Teneral Mechanistic
Protein binding by OECD

IMetabolism/Transformations
[Autoxidation simulator
General Mechanistic

Inventories.

Protein binding by OECD

The OECD QSAR Toolbox for Grouping Chemicals into Categories

HToxicokinetics, Metabalism and Distribution &

Aﬁndpmm Specific
Protein binding alerts for skin sensitization by OA__

3 - in vitro KeratinoSen
4a - in vitro Dendritic o
4b - in vitro Dendritic o |
5 - in vivo Organ respo
6 - in vivo Organism re ™

- _Predictions buc

4.71 mmal/L
13,9 mmal/L
14.2 mmol/L
4.71 mmal/L
13,9 mmal/L
14.2 mmol/L
4.71 mmal/L
13.9 mmol/L
14.2 mmol/L

Info panel
Mode short name: 2c

Target chemical

& Relevant databases:
GSH Experimental RC50
Associated endpoint tree positions:
Human Health Hazards#Sensitisation
Assay=GSH
Endpoint=GSH RC50

£ Node full name: in chemico Glutathione depletion assay GSH (RC50) |*

Unassigned predictions bud

Mo alert found

No alert found

5 metabolites

1. Go to endpoint

2. Select highlighted database
3. Click Gather

4. Node 2c is getting passed

15.07.2016
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QSAR TOOLBOX

Workflow process
In chemico assays

Example 2
-
Full names = Predictions bucket
1 - Protein binding aler = M: 4.71 mmal/L
2a - in chemico Peptide <M 13.9 mmal/L
2b - in chemico Peptide - |M: 14.2mmollL
. . - |M: 4. 71 mmolL
2c - in chemico Glutath M: 13,9 mmol/L
2d - in chemico Adduct M: 14,2 mmal/L
3 - in vitro KeratinoSen m: ‘;f;;- mm“:i
. . - H 3 mmo
4a - !n v!tro Dendr!t!c Ci M: 14,2 mmol/L
4b - in vitro Dendritic
3 - in vivo Organ respo
6 -invivo Organismre ™ |- - 0o T
Target chemical Info panel [ About | Unassigned predictions bucket
HNode short name: 2c "
Node full name: in chemico Glutathione depletion assay GSH (RC50)
5 F Relevant databases: E|
@ G5H Experimental RC50
Associated endpoint tree positions:
Hurman Health Hazards #5ensitisation
Assay=0G5H
Endpoint=GSH RC50 -

* 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 3)
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QSAR TOOLBOX

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

Example 2

L)

Ll

» Input » Profiling » Endpoint » Category Definition  » Data Gap

Export Delete

<

Import  IUCLIDS Export  [UCLIDS

a Filter endpoint tree. ..

Check are there experimental data for the parent

chemical for node 3

Tautomerize
&
Database

*| Skin Sensitization

Full names

1 - Protein binding alerts
2a - in chemico Peptide depletion assay DPRA (Cys)
2b - in chemico Peptide depletion assay DPRA (Lys)

|1 [target] \ |2 [target]

Databases

[ seicctal Junsdectal]_tnvert ] _bout ]

H Physical Chemical Properties

Structure

3jurotoxicwty
otoinduced Toxicity
HHRepeated Dose Toxicity
Sensitisation

EISkin

Hin Chemico

DPRA
?% Depletion of Cystine
% Depletion of Lysine
%SH
GSH RC50

%C—MS
Adduct Formation

Hin Vitro

Dendritic Cell Activity (h-CLAT)
CD54

CD86
Aﬁeﬂdrmc Cell Activity (MUSST)
CD86

Inventories

e

(2/2) Cl54.9%
(@/2) CLE3%

(2/2) Cl- Moderately Reactive

4|6 - in vivo Organism response (GPMT)

2c - in chemico Glutathione depletion assay GSH (RC50)| - - -
2d - in chemico Adduct formation assay LC-MS co
4a - in vitro Dendritic cell activity assay h-CLAT (express

4b - in vitro Dendritic cell activity assay MUSST (express|
5 - in vivo Organ response (LLNA)

e
Predictions buck
M: =2E3 uM
M: =2E3 uM
M: =2E3 uM

4| Target chemical Info panel

Node short name: 3
£ Node full name: in vitro Keratinocyte ARE (EC1.5, EC2, EC3)

7 Relevant databases:
Keratinocyte gene expression Givaudan
Associated endpoint tree positions:

Human Health Hazards#Sensitisation
Assay=FKeratinocyte gene expression (ARE)
Endpoint=EC1.5

[ About Unassigned predictions bucket
-

|

R 54 9(-103.212) %
R 63(698,724) %

R: Moderately Re...

™

1. Select node 3

2. Go back to Endpoint

3. Select highlighted database
4. Click Gather

—
Keratinocyte Gene Expression (ARE)

appears on data matrix

The OECD QSAR Toolbox for Grouping Chemicals into Categories

5. There is experimental data for the parent chemical, which

6. Node 3 is getting “Passed” based on the experimental data
and implemented threshold (slide #14-15)

15.07.2016

63




QSAR TOOLBOX

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

Example 2

e =)
—

1 - Protein binding alerts

2a - in chemico Peptide depletion assay DPRA (Cys)
2b - in chemico Peptide depletion assay DPRA (Lys

2c - in chemico Glutathione depletion assay GSH (RC50
2d - in chemico Adduct formation assay LC-MS
3 - in vitro KeratinoSens and LuSens (EC1.5, EC2, EC3) ¥ o
4a - in vitro Dendritic cell activity assay h-CLAT (expression | -
4b - in vitro Dendritic cell activity assay MUSST (expression | -
5 - in vivo Organ response (LLNA)

6 - in vivo Organism response (GPMT)

Predictions bucks
M: 4,71 mmal/L
M: 13.9 mmol/L
(M 14,2 mmal/L

Target chemical Info panel [ About ] Unassigned predictions bucket
Mode short name: 2c -
e Node full name: in chemico Glutathione depletion assay GSH (RC50)

Associated endpoint tree positions:
Human Health Hazards #Sensitisation
Assay=G5H
Endpoint=G5SH RC50

Fr Relevant databases: |i|
GSH Experimental RC50

The node 3 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 (nhodes 4)

The OECD QSAR Toolbox for Grouping Chemicals into Categories
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Workflow process
Step 4. in vitro Dendritic cell activity assay h-CLAT
(expression of CD54 and CD86) (node 4a)

Example 2

Check if there are any data for the target
chemical for the in vitro h-CLAT assay (hode 4a)
2

7= 5 faey o1 1 DL
TIo 10100 About Update

} Profiling » Endpoint » Category Definition » Data Gap

The OECD QSAR Toolbos
N for Grouping Chemicals

L into Categories
Inventory

Delete Tautomerize

_Fllter endpoint tree... 1 [target] Skin S
g Full names +Predictions |
™ 1 - Protein binding alerts -] | [M: Positive
M Physical Chemical Properties Structure ? 2a - in chemico Peptide depletion ase | n ;g::g;:
2b - in chemico Peptide depletion asc _| | M: Positive
a L4 2c - in chemico Glutathione depletion| b
[ Environmental Fate and Tran [ = 2d - in chemico Adduct formation ase = | -
[ Ecotoxicological Information 3 3 - in vitro KeratinoSens and LuSens
uman Health Hazards EEmEED 4a vitro Dendritic cell activi
_ 4b - in vitro Dendritic cell activity assi o il .
0. Some nedes had their status changed automatically. 5 - in vivo Organ response (LLMA) - i 5 s
- Target chemical Info panel L/D Unassigned predictions buck
Node short name: 4a -
cf‘: Node full name: in vitro Dendritic cell activity assay h-CLAT (expression of CD54 and CDSG)lj
& Relevant databases:
Dendritic cells COLIPA
EHGSH Assnciate&e;dpn;n‘tstreehpn:iﬁnns
Human Heal lazards #Sensitisation
GSH RCE0 & Assay =Dendritic cell activity (h-CLAT) =z
LC-MS [ n v

—|$|In Vitro

T C e TRy e T

tHDendritic Cell Activity (mMUSST) (1/1) M- Fositve
FDendritic Cell Activity (MUSST) (111) M: Positive
HKeratinoSens

Inventories

L&in vivo 1. Select node 4a
[ ToxCast . 2. Go to Endpoint

E::zLt»:l:lziespr:eutztlz:sm and Distribution ’ 3' seIeCt database related to nOde 4a
EProfle 4. Gather data and click OK in the appeared message
General Mechanistic
?mevsteme peptide depletion mr=rem| 5. The status of node 4a and 4b were changed to passed
EEETmEe Protein hindina by OFCD No alert found
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Workflow process
Step 4. in vitro Dendritic cell activity assay (node 4a and 4b)

Example 2

= | Skin Sensitization E £3
Full names e Predictions buc
1 - Protein binding alerts e RPN - . coroiioiiiooioiorioioionon |MePositive
2a - in chemico Peptide deple - - - - - =3 . CECE ao o8 o —geccccscccacaoo p—ao M: Positive
2b - in chemico Peptide depld - -~ - - : : R ; L gy | rostve
X . R - plg - oo : : T— - Ny - - | M: Positive
2c - in chemico Glutathione d : Vo T e i B
2d - in chemico Adduct forms - - e SV . |
3 - in vitro KeratinoSens and |- Ty e
4a - in vitro Dendritic cell act(|§ T
4b - in vitro Dendritic cell act|: P
5 - in vivo Organ response (L) . N
6 - in vivo Organism Fespons| - @ 00000 0T T T
Target chemical Info panel [ About ] Unassigned predictions bucket
Node short name: 4a -~
Fra Node full name: in vitro Dendritic cell activity assay h-CLAT (expression of CD54 and CDE&&)
5 Relevant databases:
@ Dendritic cells COLIPA
Associated endpoint tree positions:
Human Health Hazards =Sensitisation
i Aszay =Dendritic cell activity (h-CLAT)
: Type of method=In Vitro -

* The node 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 could further move to the in vivo LLNA assay (nodes 5)
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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 5)

S
DLBOX h 100 i) about Updats

» Profiling » Endpoint » Category Definition P Data Gap Filling

Import Delete Tautomerize The OECD QSAR Toolbox
" " = for Group hey
I m " g g into Categori

Gather Import IUCLIDS Export

Apply AQP filtering Filter endpaint tree... 1 [target] Skin S

Databases.

[l Physical Chemical Properties Structure 25)}
|

Full names — . . . . ..... . . Predictonsbud
1 - Protein binding alerts N 13w

2a - in chemico Peptide depl¢ - -+ - - T . . = c .
2b - in chemico Peptide depl¢ - - -
£ 2c - in chemico Glutathione d

M Environmental Fate and Transport . 2d - in chemico Adduct formi -~

M Ecotoxicological Information tlin Chemico 3 - in vitro KeratinoSens and |
Human Health Hazards CIDPRA 4a - in vitro Dendritic cell act) -
4b - in vitro Dendritic cell act) -
5 - in vivo Organ response
6 - IN VIVD OFganism respons| - -+« +rc o ooo . ioooil ol S

% Depletion of Cystine
% Depletion of Lysine

tIGSH Target chemical Info panel [ About | Unassigned predictions bucket
GSH RC50 Node short name: 5 -
LC-MS s Node full name: in vivo Organ response (LLNA) 3
7 Relevant databases: E

B skin sensitization
Information ‘ [ Skin sensitization ECETOC
— Associated endpoint tree positions:
Human Health Hazards#Sensitisation

P
0. Seme nodes had their status changed automatically. Endpoint=EC3 -
-

1. Select node 5

—— 2. Go to Endpoint

Sl Vivo ) 3. Select database related to the node 5
e BBl v 4. Click Gather

HEILLNA 5. Click OK

Unéefned Assay {ilt) M: Poste 6. The data appears in the bucket of the node

| ToxCast ] 7.Nodes 5 and 6 are getting passed based on

reETexicty to Reproduction - experimental data extracted for the target
“HToxicokinetics, Metabaolism and Distribution .
chemical

?Proﬁ\e
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Workflow process
Step 5. in vivo Organ and Organism assays (node 5 and 6)

Example 1

Full names Predictions bu
1 - Protein binding alerts Ceo M: 13 %

2a - in chemico Peptide deple - - - -
2b - in chemico Peptide deplg - - - -

2c - in chemico Glutathione d - - - -
2d - in chemico Adduct formsg - -
3 - in vitro KeratinoSens and | -
4a - in vitro Dendritic cell act| - 4
4b - in vitro Dendritic cell act| -
5 - in vivo Organ response (LN
6 - in vivo Organism respons

Target chemical Info panel [ About ] Unassigned predictions bucket
Node short name: 5 -

Fa Node full name: in vivo Organ response {(LLMNA)

5 A" Relevant databases: E|
@ Skin sensitization
Skin sensitization ECETOC

Associated endpoint tree positions:
Human Health Hazards £5ensitisation
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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