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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 v3.2

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 Key event
@ Protein binding alerts

in chemico Peptide depletion assay DPRA (Cys)

in chemico Peptide depletion assay DPRA (Lys)

Protein binding —in
- silico/theoretical

Vv

Protein binding

@ in chemico Glutathione depletion assay GSH (RC50) potency in chemico
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) [ —> Cellular response
in vitro Dendritic cell activity assay MUSST (expression of CD86)

Vv

@ in vivo Organ response (LLNA) Organ response

Vv

@ in vivo Organism response (GPMT) Organism response
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QSAR TOOLBOX

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

Panel with full
names of nodes

AOP tree scheme

Indication for
assigned prediction

Panel with
predictions/measured data
assigned to the selected node

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 Keratinocyte ARE (ECL.5, EC2, EC3)

4a - in vitro Dendritic cell activity assay h-CLAT (expression of CD54 and CD8¢t
4b - in vitro Dendritic cell activity assay MUSST (expression of CD86)

5 - in vive Organ response (LLNA

6 - in vivo Organism resp

] o
——

eictions bucket
M: Strong sensitizer

Color legend

Target chemical Info panel
Node short name: 6
NHz Node full name: in vivo Organism response (GPMT)
Relevant databases:
Skin sensitization
Skin sensitization ECETOC

Associated endpoint tree positions:

Endpoint=5 M W N

Type of method=In Vivo

W Hurmnian Health Hazards#Sensitisation information for
Assay=GPMT selected node

Panel with

$ Unassigned predictions bucket

Panel with
unassigned
predictions

Organ=35kin
Associated profiles:
1: Protein binding alerts for skin sensitization by OASIS v1.1
Targ _et Associated QSARs:
chemical 1: TIMES: Skin sensitization v. 15.15
2: TIMES: Skin sensitization v. 16. 16 with autoxidation
Threshold
1: Scale name 'Skin sensitisation II (ECETOC)'
Scale type 'Ordinal'
Passed: Positive
Mot passed: Negative
2: Scale name 'Skin sensitisation IV (GPMT)
Scale type 'Ordinal'
Passed: Strong sensitizer [Moderate sensitizer
Mot passed: Weak sensitizer |Non sensitizer

Full names
1 - Protein binding alerts

The OECD QSAR Toolbox for Grouping Chemicals into Categories

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 includes
nenA Avnressinn assnriatad with narticular rell sianallinn nathwas (-
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
vivo assays for skin sensitisation,

— Short description
About (o=
Name Donator(s)
The adverse outcome pathway for skin sensitisation elicited by covalent binding to proteins The Organization for Economic Co-Operation and Development (OECD)

Short description Author(s)

:t” ch"”sef "”tm"’”f R‘a‘“”a‘f (AQP) is t"fa bt g of a“’ezf f’”’;‘ fha chemical ~ | 6een (2012), The adverse outcome pathway for skin sensitization initiated by covalent binding to
ructure of a target chemical or group of similar chemica s through the proteins. Part 1scientific evidence. OECD Environment, Health and Safety Publications Series on

molecular initiating event to an in vive outcome of interest. Each AOF represents o -

the existing knowledge concerning the linkage(s) between a molecular initiating TS

event, intermediate events and an adverse outcome at the individual or =

population level.

Knawledge of the AOP for skin sensitisation elicited by covalent binding of

substances to proteins, especially thiol (-SH) and primary amine (-NHz) moieties —

has evolved rapidly over the past decade and may be summarised as eleven Details

SerE e ol vl o eonils o oy e I ——

Close
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QSAR TOOLBOX

Overview of the AOP scheme as implemented in Toolbox

AOP workflow for skin sensitization

=18
[ AOP: skin sensitisation ] 1?

2d

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 ARE

(" 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 |Low
Mot passed: MNegative

The OECD QSAR Toolbox for Grouping Chemicals into Categories 28.01.2014 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 ARE
(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%2= 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

28.01.2014

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

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 28.01.2014 17



QSAR TOOLBOX

Chemical Input
Input target chemical by CAS#

[~ QSAR Toolbox 3.20.74 2

il
QSAR TOI @ 5 E 10100

b Input ¥ Profiling » Endpoint ¥ Category Definiti » Data Gap Filling

Document Single Chemical Chemical List

[ i b 4

D Enter chemical 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
EHEnvironmental Fate and Transport
HEcotoxicological Information
FHHuman Health Hazards

1. Click on CAS#
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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

(L senrycnss N eS|
107-75-5 + || Tautomeric sets i) Search oK [ % Cancel ]
[ Selectal Cle;! 1 @mmmmﬁ 2 3
Selected Cas SlEs Depiction EMES CASMame 2D/Mame CAS/2D
_o i U1 High
2: Moder 2: Moder
1: Ch 1: Pl
2: De 2: 5k
3: Ke 3: ME
4. ME 4. s @
e, CH 1: 3,7-dil 5: Ph 5: Ch O
. ox 2: hydro: &: Sk 6: De
PNarres Co{cocd o 3 7-hydt 75k 7iKe
fes & 4: octan: 8 Us g: sk
@ 5: 7-hydr 3: High ¢ 3: High ¢
1: EC 1: RE
2: RE 2. EC
4: High ¢ 4: High ¢

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

* 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 28.01.2014 20



QSAR TOOLBOX

Chemical Input
Target chemical identity

e F T E
QSAR TOOLBOX Ll 10100
» Profiling » Endpoint » Category Definition  » Data Gap Filling

|7 QSAR Toolbox 3.20.72
Q Ibox 3.

Document Chemical List

Filter endpaint tree. ..

Structure

Substance |dentity
CAS Number
Chemical IDs

Einecs Number:20.\
3, 7-dimethyl-T-hyd..

Chemical Name T-.hydr.o.xy.citro-néllal
octanal, 7-hydroxy...
T-hydroxy-3,7-dim....
Structural Formula CC{CCCC(CT)T)0).
EPhysical Chemical Properties
[HEnvironmental Fate and Transport
EHEcotoxicological Information

[MHHuman Health Hazards

... select fiter type .. Create Apply

The OECD QSAR Toolbox for Grouping Chemicals into Categories

28.01.2014 21



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.

The OECD QSAR Toolbox for Grouping Chemicals into Categories 28.01.2014 22



QSAR TOOLBOX

Outlook
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QSAR TOOLBOX

Activate AOP
Set target chemical for AOP

—
. QSAR Toolbox 3.2.0.74 alpha

& S
QSAR TDOLBOX 10100

» Profiling » Endpoint » Category Definition » Data Gap Filling

Document Single Chemical Chemical List
N

New Name Structure

Documents.

-Documen

Structure

EHSubstance |dentity 3 Skin Sensitizatio [E=E

Full names

HHuman Health Hazards

1 - Protein binding alerts

Hlrmitation / Corrosion 2a - in chemico Peptide depletion assay DPRA (Cys)
) 2b - in chemico Peptide depletion assay DFRA (Lys)
HSensitisation 2¢- in chemico Glutathione depletion assay GSH (RC50)
2d - in chemico Adduct formation assay LC-MS
Hid I 3 - in vitro Keratinocyte ARE (EC1.5, EC2, EC3)
e 4a - in vitro Dendritic cell activity assay h-CLAT (expression
. 4b - in vitro Dendritic cell activity assay MUSST (expression
Show hidden 5 - in vivo Organ response (LLNA)
6 - in vivo Organism response (GPMT)
Collapse all
. v
Sort (targets priority) SR  about ) Unassigned predictons bucket
Sort ’ I
Function... L4
Set tree hierarchy... QQ( ‘]
- = ——————)|
|4 Export CAS list 5
ccfccco(o){c)oicc=0 @
Export 4
Copy path
Activate AOP

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 Continued on the
4., Select activate AOP 5. AOP window appears next slide
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QSAR TOOLBOX

Activate AOP
Set target chemical for AOP

[~ QSAR Toolbox 32.

™
QSAR TOOLBOX ® &5 e}

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

Document Single Chemical Chemical List
ALY ] . 3 2

Structure 3 C ; ChemIDs 0B

1 [target]

e

e
Structure j_F)( Erais
b

ElSubstance Identity

Add to Study Pad Skin Sensitization
[FHuman Health Hazards Ful names
‘ 1 Select all as targets 1 - Protein binding alerts
Irmitation / Corrosion . 9
FSensitisation B2 ! Remareallosflaget 2 n chmics Popid deplton asso DPRQS%y&)CW)
- - c - in chemico Glutathione depletion assay
Skin % Editand add target 2d - in chemico Adduct formation assay LC-MS

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

Add target 4 43 - in vitro Dendritic cell activity assay h-CLAT (expressiy
. 4b - in vitro Dendritic cell activity assay MUSST (expressii
Add in category L4 5 - in vivo Organ response (LLNA)

|22 - in chemico Peptide depletion assay DPRA (Cys) \\

6 - in vivo Oraanism response (GPMT)

X Delete

X Delete all except current

Info panel (—About ) Unassigned predictions bucket

H Save to SMIfile (DayLight format)
[ Saveto SMifile
& Print structures
- Export data for targets
| Export CAS list

' Query tool matrix Ctrl+F:

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

. In chemico: o P
MIE: protein In vitro: In vitro: In vivo: In vivo:
protein bindi gene cytokine Organ Organism
binding pcl>r;erl1r::%/ 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 1

Start with profiling of target chemical

0 4 DLEO & - é
| Skin Sensitization
1 Full names 2
Prote D ad q ale
7 ki 1 [target] 2a - in chemico Peptide depletion assay DPRA (Cys)
I 2b - in chemico Peptide depletion assay DPRA (Lys) C
=——— = — = 2c - in chemico Glutathione depletion assay GSH (RC50) :
N — e 2d - in chemico Adduct formation assay LC-MS E ||
Structure ,—)JJ 3 - in vitro Keratinocyte ARE (EC1.5, EC2, EC3)
3 “ 4a - in vitro Dendritic cell activity assay h-CLAT (expressis
v 4b - in vitro Dendritic cell activity assay MUSST (expressil
[ Substance Identity 5 - in vivo Organ response (LLMA)
HHuman Health Hazards 6 - in vivo Organism response (GPMT) S
Y e s el Irritation / Corrosion Target chemical Info panel About Unassigned predictions bucket
- aoé Node short name: 1 -
tISensitisation A _ Node full name: Protein binding alerts r
Skin e, FF Relevant databases: E
e == Associated profiles:
1: Protein binding alerts for skin sensitization by OASIS v1.2
E: 2: Protein binding by OECD
Associated simulators:

1: Autoxidation simulator

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

Metabioh

| 3. Relevant profilers are highlighted, select highlighted profilers

W simulated
u

4. Apply selected profilers

The OECD QSAR Toolbox for Grouping Chemicals into Categories 28.01.2014 28



QSAR TOOLBOX

Workflow process
Step 1. MIE: protein binding

Example 1

Start with profiling of target chemical

Full names

L=nnen g‘
Predictions bucket

prof, res: "Schiff Base Formers™,’
prof, res: "Schiff base formation’

- in chemico Peptide depletion assay DPRA (Cys)
- in chemico Peptide depletion assay DPRA (Lys)
- 2c - in chemico Glutathione depletion assay GSH (RC50)
QSAR TOOLBOX i L‘I‘l 2d - in chemico Adduct formation assay LC-MS

} Profiling » Endpoint [WOTTRREr IS | 3 - in vitro Keratinocyte ARE (ECL.5, EC2, EC3)

- in vitro Dendritic cell activity assay h-CLAT (expressii
- in vitro Dendritic cell activity assay MUSST (expressi| ||
3 - in vivo Organ response (LLNA)

6 - in vivo Organism response (GPMT) i

QSAR Toolbox 3.2.0.103 [Document_3] 2b

m

Profiing Profiing Schemes

¥

Apply

a7 I ] v |« [ k

Unassigned predictions bucket

Target chemical Info panel

Node short name: 1
Node full name: Protein binding alerts
mo, T Relevant databases:
i =" Associated profiles:
1: Protein binding alerts for skin sensitization by OASIS v1.2
2: Protein binding by OECD
Associated simulators:
1: Autoxidation simulator -

? filtering :Filter endpoint tree...

Profiling methods

Select All Unselect All

General Mechanistic

Structure

0,

[HSubstance ldentity
[HPhysical Chemical Properties
[HEnvironmental Fate and Transport

skin sensitization by QASL|
[HEcotoxicological Information

EHuman Health Hazards
HEAcute Toxicit

_ , _

1.The target chemical has protein binding alert according

to both protein binding profilers

@ 1r-roces st s been sutomstically changed to 2.The node is automatically changed to passed based on

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

[ = 3. Prediction assigned to the selected node appears in
HEToxicity to Reproduction ’ the panel “predlctlon bucket”
“HToxicokinetics, Metabolism and Distribution
Metabolism/Transformations OProfile
General Mechanistic
M simulated A‘i Schiff Base Formers
Protein binding by OECD Schiff Base Formers == Direct Acting Schiff Base Formers
M Autnsidation simulator (alkaline medium) Schiff Base Formers >> Direct Acting Schiff Base Formers >> Mono-carbonyls
Endpoint Specific

i Schiff base formation

Protein binding alerts for skin sensitization by O4 .. Schiff base formation >> Schiff base formation with carbonyl compounds
Schiff base formation = Schiff base formation with carbonyl compounds == Aldehydes

29
The OECD QSAR Toolbox for Grouping Chemicals into Categories 28.01.2014



QSAR TOOLBOX

Workflow process
Molecular initiating events

Example 1

FuII names Predictions bucket
o o (42 ). prof. res: “Schiff Base Formers”,
2a - in chemico Peptide depletion assay DFRA (Cys) B 27 : T e Ll - |prof. res: “Schiff base formation
2b - in chemico Peptide depletion assay DPRA (Lys) o 3 — 3 : ?

2c - in chemico Glutathione depletion assay GSH (RCS0)
2d - in chemico Adduct formation assay LC-MS

3 - in vitro Keratinocyte ARE (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 vive Organ response (LLMA) :
6 - in vivo Organism response (GPMT)

< [ 3
Target chemical Info panel Unassigned predictions bucket

Node short name: 1
Node full name: Protein binding alerts
Relevant databases:

o, Fra

ey =n Associated profiles:

1: Protein binding alerts for skin sensitization by OASIS v1.2
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 28.01.2014 30



QSAR TOOLBOX

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

Example 1

Profiling target chemical

-:-Ehg

Predictions bucket
- |prof. res: "Low reactive”, Low re

Skin Sensitization A
| Full names
1 - Protein binding alerts

(] i
QSAF \ BOX T ? 2b - in chemico Peptide depletion assay DPRA (Lys)
n } Profiling » Endpoint (WO (| 2C - in chemico Glutathione depletion assay GSH (RC50)

2d - in chemico Adduct formation assay LC-MS

Profiling chemes

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 vivo Organ response (LLNA) :
6 - in vivo Organism response (GPMT)

New  View  Delete

1 [target]

LI [T r

Structure Target chemical Info panel

Node short name: 2a

Unassigned predictions bucket

-
Node full name: in chemico Peptide depletion assay DPRA (Cys) 3
FHSubstance Identity - e : g&ﬂ:r;:aﬁibt:ﬁlp " |i|
B Keratinocyte ge ‘ SILImET AGE 0D e P)—/J{ Associated endpoint tree positions:
[l Protein binding aler sitizatior {Hirritation / Corrosion E Human Health Hazards #Sensitisation

Assay=DPRA
Sensitisation Endpoint="2% depletion of Cystine i

=Skin

Hin Chemico
1. Select node 2a related to Cys depletion assay.
% Depletion of Lysine — 2.The row related to the selected node is getting highlighted
E‘E:B 3.The profilers related to node 2a are highlighted Select
@in Vitra related Profilers
o 4. Click Apply
General Machanistic 5. The target chemical has “long chain aliphatic aldehyde” -
DPRA Cysteine peptide de... low reactive alert
- proeori | | [ tnanghy 050 Soni o roms > DA+ sgpen 6. Perform right click and select “Use for AOP”
— | SenBase Fomers =B oan 7. The profiling result appears in the bucket of the node. This
P sng s o sk i ey e 7| last action is not related with change of node status. The
Sen base formation == Sehifb node status depends on implemented data thresholds (see
slide 14-15)
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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

| Full names Predictions bucket

1 - Protein binding alerts prof. res: "Low reactive”, Low re|
2a - in chemico Peptide depletion assay DPRA (Cys c

M: 17.5 %
2b - in chemico Peptide depletion assay DPRA (Lys)

,

I 'l ! H 2c - in chemico Glutathione depletion assay GSH (RCS0)

Q SARPR. TOAOLBOX (W 7] [ || 2d - in chemico Adduct formation assay LC-MS

5 _ ) 3 - in vitro Keratinocyte ARE (EC1.5, EC2, EC3)
DLl T » Endpoint » Category Definition » Data /s Hav i Ay e | activity assay h-CLAT (expression
4b - in vitro Dendritic cell activity assay MUSST (expression
5 - in vivo Organ response (LLNA)
— el o e & & - in vivo Organism response {(GPMT)
Gather Import IUCLIDS Export IUCLIDS atabase Inventory Database

Data port Delete Tautomerize
-

<« m | +

. Target chemical Info panel Unassigned predictions bucket
‘Apply AOP fitering i [1 Harget] Hode short name: 22 p
[; = Hode full name: in chemico Peptide depletion assay DPRA (Cys) 7
atabases e Relevant databases: |E|
-, = Chemical Reactivity COLIPA -
Select Al JUnselect Al l ] PC)JJ( Chemica hes endt;o'mt e positions:
2 b Hi Health H. ds #Sensitisati
& Physical Chemical Propertie, Structure '_C)*_/—}( E um::sa;:DPR:Bf s #Sensitisation
Ei Endpeint=% depletion of Cystine <
Ml GSH Experimental RCS0

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

[HSubstance Identity
[FHuman Health Hazards

Irritation / Corrosion

o i
F1Sensitisation

HSkin
=lin Chemico
—UFERA

e

Bt —r

HEGSH

L2490,

. 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)

Example 1

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

.:.Zb: 3

QSAR TOOLBOX @ CI3 o100

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

Data Import Export Delete Tautomerize
= ol [ A ¥ ] &

Gather Import  IUCLIDS Export Database  Inwentory Database

Apply ACP filtering sk |1 [target]
Databases

~~~~~~

- o
Physical Chemical Properties Structure i_c)»_/—)‘
g

wperimental RC50
I Environmental Fate and Transport

Il Ecotoxicological Information [ISubstance Identity Skin Sensitization |ﬂl
[ElHuman Health Hazards :
Il Human Health Hazards an : Full names Predictions bucket
‘"'tat'_o_” /(e 1 - Protein binding alerts S el
(Sensitisation 2a - in chemico Peptide depletion assay DPRA (Cys - |M:6.55 %

—1Skin
Hin Chemico

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

HOPRA 3 - in vitro Keratinocyte ARE (EC1.5, EC2, EC3) :
. % Depletion of 4a - in vitro Dendritic cell activity assay h-CLAT (expression | -

4b - in vitro Dendritic cell activity assay MUSST (expression | -
5 - in vive Organ response (LLNA) d

HGSH 6 - in vive Organism response (GPMT)
HLC-MS
Adduct Formation | | Target chemical Info panel Unassigned predictions bucket
HEIn Vitro mis:uhl?rt name‘i: e e w9 B
Hode name: in chemico Peptide depletion assay DPRA (Lys i
—Hin Vivo e g Relevant databases: H
e == Chemical Reactivity COLIPA
RIS I_)—/')‘ Associated endpoint tree positions:
F: Human Health Hazards #Sensitisation
Assay=DPRA
Inventories i
1. Select node 2b
M Canada D5L 2 [} SeleCt node 2d
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

QSAR Toolbox 3.2.0.74 alpha [Doc

5 ®? 0w
Ll 10100 about Update

- = & B 5 &

Gather Import IUCLIDS Export I Database I Database

QSAR g\ B O X
» Profiling ¥ Endpoint » Category Definition  » Data Gap Filling
Data Delete Tautomerize The OECD QSAR Toolbox
. o - 2 for Gi hemicals
y -

Apply AOP filtering _ i \1 [targei]
Databases

[ seiectal Junseiectat] invert | 4

Physical Chemical Properties Structure y_‘)”_/_)‘CL
M ch al Reactivity COLIPA, 2 kin Sencitization
QSAR Toolbox 3.2.0.74 alpha

I Environmental Fate and Transport
[ Ecotoxicological Information

[HSubstance Identity

M Human Health Hazards HHuman Health Hazards || No datafound. on assay DPRA (Cys)
[Himtation / Corrosion )
[1Sensitisation "'cf
1Skin Predefin =
4a - in vitro Dendritic cell activity assay h-CLAT (expression

{Hin Chemico

4b - in vitro Dendritic cell activity assay MUSST (expression
5 - in vive Organ response (LLNA)
6 - in vive Organism response (GPMT)

4 1 | 3
Target chemical Info panel [ About | Unassigned predictions bucket
o e '
Mode full name: in chemico Glutathione depletion assay GSH (RC50) W
ne Relevant databases: |E |
. an —

G5H Experimental RC50
il

Adduct Formation

1. Select node 2c related to in chemico glutathione depletion assay i
2. The row related to the selected node is highlighted

e 3. Select highlighted database

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

The category of similar analogue
should be investigated.

QSAR Toolbox 3.2.0.74 alpha [Document]

J a ? G610 V 7 ) s 6 % %
Cig ?U‘ID:) E About Update

¥ Profiling ¥ Endpoint } Category Definition  » Data Gap Filling

Delete The OECD QSAR Toolbox
for Grouping Chemicals
' inte Categori
Combine Ch ng Delete Delete all Developed by LMC, Bulgarial

1 [target]

Structure '_‘)‘_/J -
E =B =

Skin Sensitization

| Full names

1 - Protein binding alerts

2a - in chemico Peptide depletion assay DPRA [Cys]
2b - in chemico Peptide depletion assa

FHSubstance Identity

HHuman Health Hazards .
Aok 5

Keratinocyte ges
Protein binding aler

2c - in chemico Glutathione depletion assa: GQH RCSO
2d - in chemico Adduct formation assay LC-MS
e S e Jcvte ARE (ECL.5, EC2, EC3)

Protein binding poten: J
] e = o ic cell activity assay h-CLAT (expression | - 4
Target(s) profiles ic cell activity assay MUSST (expression | -
Mot possible to dassify according to these rules (GSH) sponse (LLNA) .
response (GPMT)
o I ] »
Info panel About Unassigned predictions bucket

Hode short name: 2c -

! & T Hode full name: in chemico Glutathione depletion assay GSH (RC50) =

£ Relevant databases: |E ‘

All profiles IIEN GSH ExpEnmEniBl RCSD b

1. Select node 2c related to in chemico glutathione depletlon 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

Defined Categories
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QSAR TOOLBOX

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

Example 1

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

el P oo e 8 %
Ll FI‘I o1 1
1D 10100 About Update

¥ Profiling ¥ Endpoint } Category Definition  » Data Gap Filling

Delete The OECD QSAR Toolbox
for Grouping Chemicals

. N .

P O 0 Developed by LMC, Bulgarial
el UL el le B T D llinding alerts for skin sensitization by OASIS v1.2)

CocJ [oma ] §
\#-

Delete All

Structure ko |
bine é Skin Sensitization ] 5 (=[=] = |

[ Full names U )
EHSubstance Identity 1 - Protein binding alerts

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

Endpoint Sp
Kerati i

Protein binding alerts for skin sensitization by | EIHuman Health Hazards

Irritation / Caorrasion

2¢ - in chemico Glutathione depletion assay GSH (RC50;
(HSensitisation . 2d - in chemico Adduct formation assay LC-MS
ESkin 3 - in vitro Keratinocyte ARE (EC1.5, EC2, EC3)

lin Chemico

Protein binding alerts for skin sensifization by OASIS v1.2 s i e LT (expression |
Ny —

~ BST (expression |
Target(s) profiles

Schiff base formation

Schiff base formation >> Schiff base formation with carbonyl compounds

Schiff base formation > Schiff base formation with carbonyl compounds > Aldehydes

% Depletion of Cystine
% Depletion of Lysine

4 1 ] +

About Unassigned predictions bucket
-

me: 2c
in chemico Glutathione depletion assay GSH (RC50) £

_ a & 0 -
Adduct Formation 17 o 1. Select Protein binding alerts for SS by OASIS v1.2
HHIn Vitro Acylation ; N ] ~ = -
“Hin Vivo :E‘I:Egm S :cy': gansff:r via nugaupm!c agg!gun reaﬁun corbadinid a 2 » CI |Ck Defl ne
Cylation > > Acyl transfer via nudeophilic addition reaction > > Carbodiimices = - -
EProfil Acfton > Acy arsfer v rudegel citon reacien > Jocyenates, st 3. The system will search for analogues with

Acylation > > Direct acylation involving a leaving group >> (Thio)Acetates

Acylation > Direct acylation involving a leaving group >3 (Thio)Acyl and (thio)carbar
oup >> Anhydrides (sulphur analog
oup ctones and unsaturater _

“Aldehyde” group

4. Click OK

5. The system identify 20 analogues. Click OK
6. Gather data for the analogues

Acylation > > Direct acylation involving a leaving gr
Acylation > > Direct acylati i i

Arulatinn = Niesrt 2rul

Combine profiles logically [T tnvert result
@ AND ©or [ strict

Defined Categories
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QSAR TOOLBOX

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

Example 1

. . The obtained read-
Performed read-across in node 2c is used across prediction falls in
i the range “Slightly
only to exemplify the workflow Ryl i
implemented thresholds
(see slide 15-16) - the
status of the node is

QSAR Toolbox 3.2.0.1 Docur
e p— prm N = | changed to pass (see
QSAR TOOLBOX h THhod next slide)
» Profiling » Endpoint » Category Definition » Data Gap Filling
- Tor Grouping Ehemic
Aoy Data thresholds
Data Gap Filing Method
© Read-across 3 3 ; RC50 (mmol/L) < 0.099 -
@ Trend analy== Stucture e 3 r . Extremely reactive
® (Q)SAR models E ° : 0.1 > RC50 < 0.99 - Highly
Target Endpoint reactive
=] 1 > RC50 < 15 - Moderately
Descriptors HPredicﬁcn ‘ Accept prediction reaCtive
) Return to matrix 16 = RC50 < 70 - Slightly
| Possible data inco taking the average from the ne?::tas(:];i;t?ﬂs:i:st.i;::E'dﬁc?: evalues from 6 neighbour chemicals P ; reactive
_ served target value: N/, Predicted target value: 20.3 mimo redicted RC50 i Select/filter data
1.5:ca|efu|-”t ) ) R e t 203 mmOI/L |+ Selection navigatit 70.1 = RCSO < 135 - SUSpeCt
- LI RCS0 (ratio) (55 points; | R I R R ® Ll oy approach RC50 > 135 - Not reactive
‘. [IRCS0 (6 points) o ; ﬁ;’(‘"ﬁ;ﬂ““‘
21 S 1. Change units on the title
fgm'n to mmol/I in order read-
RC 50 S0 s across to be consistent
(ordinal) e Show tercorrelations with data on datamatrix
Q250 =
scale is used ES 2 2. The average (default
in gap filling ® 0] option) values are used
oo in the prediction
= : , , ‘ S 3. The logKow descriptor
Gap filing scale funit oy ; : i : Set units in chart title: 3
© RCS0 (ratic) o0 200 50 200 300 as the most suitable for
Jog Kow < © mmellL  (gap fill predicting skin
Matrix) . ) )
Desctu ;. gk 3 o sensitization effect is
used in RA prediction
_ - _ 4. Accept prediction
The OECD QSAR Toolbox for Grouping Chemicals into Categories 28.01.2014 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

x 3
Q O0OLBO -
. D e o W wamma e

Predictions bucket

||| Full names
g !| 1 - Protein binding alerts 30.11.2013 17:31 [R]: 20.3(-2.]
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 4
r ; 3 - in vitro Keratinoyte ARE (EC1.5, EC2, EC3)
G X Filter endpoint tree... targef] 2
Data Gap Filing Method | o [ orgen I [ 2 Vo Denmerte cen activity assay h-CLAT (expression
L 4b - in vitro Dendritic cell activity assay MUSST (expression
R 5 - in vivo Organ response (LLNA)
@ Trend analysis Lo P 6 - in vivo Organism response (GPMT)
Structure y
& . .
R : i PP R R T R R )
Target Endpaint Target chemical Info panel [ ] Unassigned predictions bucket
. & MNode short name: 2c
1 In Chen [ . MNode full name: in chemico Glutathione depletion assay GSH (RCS0)
—FDevelopmental Toxicity / Teratogenicity e Relevant databases:
o = GSH Experimental RC50
rHEGenetic Toxicity Associated endpoint tree positions:
. 4 r Human Health Hazards#Sensitisation
— Immunotoxicity™ Assay=GsH
Endpoint=GSH RC50 o

~Hirritation / Corr|| TR

— Neurotoxicity
rERepeated Dos
HISensitisation

The node's status has been automatically changed to
"Passed"”

LC-MS /
V/

In Vivo 1

—HToxicity to Reproduction

_HToxicokinetics. Metaboliom 1. Right click over the cell with prediction

EProfile

Tsneral Mechanistic 2. SeleCt Use fOI’ AOP

Schiff Base Formers

Protein binding by QECD Schiff Base Forme... 3. CI ick OK

Schiff Base Forme . . . A .
e e 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 N 24,10.2013 14:13 [R]: 3.49E3(-

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

2¢ - in chemico Glutathione depletion assay GSH (RC50'

2d - in chemico Adduct formation assay LC-MS
3 - in vitro Keratinocyte ARE (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 viva Organ response (LLNA) :
6 - in vivo Organism response (GPMT)

< [1m] 3

Unassigned predictions bucket

Target chemical Info panel
Node short name: 2c .

Hode full name: in chemico Glutathione depletion assay GSH (RC50)
Relevant databases: B

me, FFa
oy < 55H Experimental RC50
Associated endpoint tree positions:
. Human Health Hazards #Sensitisation

Assay=E5H
Endpaint=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

|-/ QSAR Toolbox 320

fGio10!
h 4

» Profiling » Endpoint } Crtegory Definition  » Data Gap Filling 5 Skin Sensitization

Delete Full names

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

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

't“”‘j‘ﬁc & - in vivo Organism response (GPMT)

St HSubstance Identity

. g o

: e 2a L

o e

-E-
<

Structure b

Protein binding alerts for skin sensitization by HHuman Health Hazards

Target chemical Info panel
HHlrritation / Corrosion Mode short name: 3
SlSensitisation MNode full name: in vitro Keratinocyte ARE (EC1.5, EC2, EC3) E
Ski e, f Relevant databases: -
S o o Keratinocyte gene expression Givaudan

Associated endpoint tree positions:
Human Health Hazards #Sensitisation
Assay =Keratinocyte gene expression (ARE)
Endpoint=EC1.5 o

=in Chemico
LIDPRA
% Depletion of Cystine
% Depletion of Lysine
HIGSH
GSH RC50 (1/1) R: 3.49E3(-384:7_36E3) mmol/L
HILC-MS
Adduct Formation
In Vitro
Dendritic Cell Activity (...
CD54
CD86
Dendritic Cell Activity (...
CD86

Rt e 1. Go back to Category definition

2. Click on Documents in order to return to datamatrix of the target
3. Select node 3 related to the in vitro assay

4. The rows related to in vitro assay are getting highlighted

The OECD QSAR Toolbox for Grouping Chemicals into Categories 28.01.2014 40



QSAR TOOLBOX

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

Example 1

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

Full names Predictions bucket
1 - Protein binding alerts M: 79.4uM
2a - in chemico Peptide depletion assay DPRA (Cys) : ﬂ-g Em

(o)
ILBOX @ TIo [ 2b - in chemico Peptide depletion assay DPRA (Lys)
» Input ¥ Profiling S o PRI || 2c - in chemnico Glutathione depletion assay GSH (RC50)

2d - in chemico Adduct formation assay LC-MS -

umport Export Delete Tautomerize ;
ol B J ¢ 4a - in vitro Dendritic cell activity assay h-CLAT (expression
4b - in vitro Dendritic cell activity assay MUSST (expression | -
5 - in vive Organ response (LLNA) d
& - in vive Organism response (GPMT)

IUCLIDS Export IUCLIDS Datzbase Iny

|1 [target]

ses.

Select All_J Unselect Al [ oot | struet e Target chemical Info panel Unassigned predictions bucket
3 - - ructure b
[l Physical Chemical Properties, Associated simulators: -

1: Autoxidation simulator

we, F Thresholds:
M Environmental Fate and Trar| Ea 1: Scale name Keratinocytes gene expression EC {ordinal)'
H Ecotoxicological Information ElSubstance Identity % Scale type ‘Ordinal YIS gene s
Ith Hazards ElHuman Health Hazards . Passed: Very High|High |[Moderate|Low =
HHlrritation / Corrosion Not passed: Negative H

=ISensitisation
ESkin
rElin Chemico

DPRA
% Depletion of Cystine . i .
% Depletion of Lysine Some nodes had their status changed automatically.

i |
GSH RCAD (1) R: 3]

LC-MS
Adduct Formation
=Hin Vitro

'%cw . 1. Go to Endpoint
Tfnfff; ottty 2. Select highlighted database
K;zf’jm N 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)

4

Inventories

L

M: 143 uM
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QSAR TOOLBOX

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

Example 1

Full names

1 - Protein binding alerts

2a - in chemico Peptide depletion assay DPRA (Cys) o
2b - in chemico Peptide depletion assay DPRA (Lys) o
2c - in chemico Glutathione depletion assay GSH (RC30)

2d - in chemico Adduct formation assay LC-MS

:

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)

Target chemical Info panel Unassigned predictions bucket

Associated simulators:
1: Autoxidation simulator

Thresholds:

o, FT
o - 1: 5cale name ‘Keratinocytes gene expression EC (ordinal)’
Scale type 'Ordinal
4 Passed: Very High High |Maderate |Low

Mot passed: Negative E

| -

* 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

() ipn 5 © Check if there are any data for the target
D chemical for the in vitro h-CLAT assay (hode 4a)

2

-
| Q5AR Toolbox 3.2.0,74 alpha

) GRS [P
— - oy
@ Fh M Ful names Predictions bucket
QSAR TOOLBOX 5 [ 8 | 1 - Protein binding alerts

M: Positive
i it M [/ 2a - in chemico Peptide depletion assay DPRA (Cys) - [M: Positive
» Input ¥ Profil » Category Definition  » Data Gap Fill
" 4  Sncposet ma . 2b - in chemico Peptide depletion assay DPRA (Lys)
Expart Delete T 2c - in chemico Glutathione depletion assay GSH (RC50)

o & 2d - in chemico Adduct formation assay LC-MS

UcLIDS Datsbase  Inventory Database

4b - in vitro Dendritic cell activity assay MUSST (express

Apply AOP fitering skin [ Rarget] 5 - in vivo Organ response (LLNA)
Databases 6 - in vivo Organism response (GPMT)
select Al [ Unselect All e B L
Physical Chemical P Structure . o Target chemical Info panel About Unassigned predictions bucket
M Phys J T ——— e — [—],
L] . ¢ Nede full name:in vitro Dendritic cell activity assay h-CLAT (expression of CD54 and CD88) =l
erimental RC50 r mE Relevant databases: Ill
[l Environmental Fate and T Information - g o = Dendritic cells COLIPA B
Ml Ecotoxicological Informats HSubstance Identity Assncmte‘i‘ih emlpudmt tree positions:
K, Human Health Hazards#Sensitisation
. [Human Health Hazard) | g0y Some nodes had their status changed automatically. Assay=Dendritic cell activity (h-CLAT)
{HIrritation / Corrosion 4 Type ufTeﬁud=ln Vitro e

{]Sensitisation
H1Skin
=lin Chemico
HDPRA
% Depletion of Cystine
% Depletion of Lysine
HGSH
GSH RC50 (111) R: 3.49E3(-384:7.36E3) mmol/L
HLC-MS
Adduct Formation

—L|:_|\n Vitro

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 nhode 4a was changed to passed

M Canada

Inventories _
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QSAR TOOLBOX

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

Example 1

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

QSAR Toolbox 3.2.0.74 alpha [Document] 2 | =ipa X

- — a0 EXES
Qs IOLBOX ® o G h T

About Update
» Input » Profiling } Endpoint » Category Definition » Data Gap Filling

Data Tmport Export Delete Tautomerize
- = | 4 = E &

Gather  Import CLDS Export )5 Database  Inventory Database

Apply AOP filtering i \1 ltarge]
Databases

: CL!
[l Physical Chemical Properties Structure JJJ

[HSubstance Identity

FHuman Health B
o QSAR Toolbox 3.2.0.71_“@
Hirritation f G ——— —W® e .
—|Sensitisatior) | No data found.
FISkin

*| Skin Sensitization

Full names
1 - Protein binding alerts

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

e 2c - in chemico Glutathione depletion assay GSH (RC50)!
rEin Che I 2d - in chemico Adduct formation assay LC-MS
DPRA in vitro Keratinocyte ARE (EC1.5, ECZ, EC3)
% Depletion of Cystine n vtro Dendrtc cell actv
. . - in vitro Dendritic cell activ)
% Depletion of Lysine in vivo Organ response (LLNA)
—thH in vivo Organism response (GPMT)
GSH RC50 (111) R: 3.49E3(-384.7.36E3) mmol/L = |
LC-MS Target chemical Info panel [ _&bout ] Unassigned predictions bucket
Adduct Formation Node short name: 4o _ -
. [T REEER i vitro Dendritic cell activity assay MUSST (expression of CD86) 3
—HIn Vitro e Rel t ‘E|
Dendritic Cell Activity (...
?CDM (1/1) M: Positive 1. Select node 4b
Inventories COs6 (1/1) M: Positve 2 - Go to E n d pOi nt
Dendritic Cell Activity (...
I 3. Select database related to node 4b
M Canada D5 Keratinocyte Gene Ex... 4. Gather data

5. No data has been found for the target chemical
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QSAR TOOLBOX

Workflow process

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

Example 1

Investigate category of similar
analogue

- QSAR Toolbox 3. alpha [Document]

E S 8 x 3
QSAR .BOX i About Update

» Profiling » Endpoint » Category Defi

Categorize

Ap i 1 [target]

GE"[EF“' AEEETEL ) @ Allendpoints () Choose... from Tautomers

Read data?

& OK

Structure

p
.| Pratein binding alerts for skin sensitization. . Sl = e

Target(s) pwﬁ\e;

|| Schiff base formation

Schiff base formation = Schiff base formation with carbonyl compounds
Schiff base formation = Schiff base formation with carbonyl compounds

Skin Sensitization

Ful names

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 Keratinocyte ARE (EC1.5, EC2, EC3)
43 - in vitro Dendritic cell activi

& it

All profiles

Acylation -
Acylation >> Acyl transfer via nudeophilic addition reaction i
Acylation = Acyl transfer via nudeophilic addition reaction > > Carbo
Acylation >> Acyl transfer via nudeophilic addition reaction > Isocy:
Acylation >> Direct acylation involving a leaving group

Acylation >> Direct acylation involving a leaving group >> (Thio)Acet|

i

- in vivo Organ response (LLNA)
6 - in vivo Organism response (GPMT)

4 T

Acylation > Direct acylation invalving a leaving group >3 (Thio)Acyl Target chemical Info panel [ About | Unassigned predictions bucket
Acylation >3 Direct acylation invelving & leaving group >> Anhydrides Node short name: 40 P
Acylation > Direct acylation invalving a leaving group > Azlactones MNode Full name: in vitro Dendritic cell activity assay MUSST (expression of CD86)

Arulatinn = Nirset srulatins imushins = lasuine aenim o Carhams

|

sz, fT Relevant databases:

Combine profiles logically [ Invert result a == Dendritic cells COLIPA
- &

[ Strict

@ AND CIoR

1. Go to Category definition

2. Select Protein binding alerts for SS by OASIS v1.2
3. Click Define

4. Select OK

5. Read data for the analogues

(1
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QSAR TOOLBOX

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

Example 1

Performed RA prediction is used only
to exemplify the workflow

fGio10!
ol 1
About Update

QSAR TOOLBOX g 10100
} Profiling } Endpaoint » Category Definition ) Data Gap Filling

Filing

#

] [1 arget]

Data Gap Filing Method

© Read-across
@ Trend analysis Structure ’_)_/_% H:CEO I/JJ"
@ (Q)SAR models 4 ¢ W
1 e
v

Accept prediction’

Desariptors ‘ | rediction |

Return to matrix

Read across prediction of CD86,
taking the highest mode from the nearest 5 neighbours, based on 2 values from 2 neighbour chemicals, Select filter d

Observed target value: N/A, Predicted target value: 'Positive’
J S S SO F S SN &pﬁaappm
: ; i ! +| Descriptors/data
i Model/(Q)SAR
+| Calculation options
H '+ Visual options
: : : : # Information

Posttive

Exquivocal

CD36 (obs)

Megative

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 1. Accept prediction
a0 2. Return to data matrix

Undlefined

log Kow

Descriptor X: [log Kow
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QSAR TOOLBOX

Workflow process

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

Example 1

..Zb: 3 R Nt () ) SIS 2

f2)

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

2d )

QSAR Toolbox 3.2.0.74 alpha [Documen EEER
Skin Sensiti [E=RER =
QSAR TOOLBOX =T ([Fimames e il ...l il il l..l..l..l......._ Predctonsbucket |

} Profiling » Endpaint (ATELRRE | 1 - Protein binding alerts

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

Filing 2b - in chemico Peptide depletion assay DFRA (Lys)

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

# 2d - in chemico Adduct formation assay LC-MS

3 - in vitro Keratinocyte ARE (EC1.5, EC2, EC3)
in vitro Dendritic cell acti

24,10,2013¢6:03 [R]: Positive;

Apply

Data Gap Filing Method ] [1 argen

5 - in vivo Organ response (LLNA)

© Read-across 6 - in vivo Organism response (GPMT)

@ Trend analysis SRS RES RS KT %
@ (Q)SAR models Target chemical Info parel [ About ) Unassigned predictions bucket
Mode short name: 46 -
—_— LESERT BED 1= in vitro Dendritic cell activity assay MUSST (expression of CDB6) El
Target Endpoint - [—— e Relevant databases: H
T — . = Dendritic cells COLIPA
Associated endpoint tree positions:
The node's status has been automatically changed to & Human Health Hazards#Sensitisation
"Passed"” Assay=Dendritic cell activity (MUSST)
Type of method=In Vitro <

[ OK (L{ R = Read across
\ T = Trend analysis
- 3 Q = (Q)SAR
DPRA CI= Component based Independent MOA
% Depletion of Cystine C5 = Component based Similar MOA

CM = Component based Specific models

% Depletion of Lysine

GSH
EGSH RC50 (11) R: 3.49E3(-384.7 36E3) mmol/L
LC-MS
Adduct Formation
F=lin Vitro

ity (...
(99) M: Positive M: Positive M: Positive M: Positive M: Positive M: Positive M: Negative M: Negative

CD:
CD: 9) M: Positive M: Positive M: Negative M: Negative M: Positive M: Positive M: Negative M: Negative
Dendritic Cell Activitdf{__. 1

: 1. Right click over the cell with prediction
Keratnoeute Gene S5 2. Select Use for AOP

5 T — 3. Click OK

B oo 4. The assigned prediction appears in the bucket of this node
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QSAR TOOLBOX

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

Example 1

|| Full names > Predictions bucket

(|| 1 - Protein binding alerts ; 24.10.2013 16:03 [R]: Positive;
2a - in chemico Peptide depletion assay DPRA (Cys)
2b - in chemico Peptide depletion assay DPRA (Lys) C
2c - in chemico Glutathione depletion assay GSH (RC50)| - - -
2d - in chemico Adduct formation assay LC-MS C
3 - in vitro Keratinocyte ARE (ECL.5, EC2, EC3) :
4a - in vitro Dendritic cell activity assay h-CLAT (express| -
4b - in vitro Dendritic cell activity assay MUSST (expresdy
5 - in vivo Organ response (LLMA)

6 - in vivo Organism response (GPMT)

< [m] 3
Target chemical Info panel Unassigned predictions bucket
Node short name: 4 -
L R T RT TS in vitro Dendritic cell activity assay MUSST (expression of CO8E)
] Relevant databases: E|
e Bl Dendritic cells COLIPA
Associated endpoint tree positions:
E Human Health Hazards#Sensitisation
Assay=Dendritic cell activity (MUSST)
Type of method=In Vitro -

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

* The node 4b related to the in vitro Dendritic cell activity assay (h-CLAT) is
passed due to the positive experimental data found for analogues present in the
category of Schiff base formers.

* 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
for the in vivo Organ response (LLNA)(node 5)

QSAR Toolbox 3.2.0.74 alpha .. ent]

» Input » Profiling »Endpoint b Category Definition  » Data Gap Filling SR Skin Sensitectog

e faree
QsA LBOX o3 E & 100 = 7 e

Full names

— Export Delete Tautomerize 1 - Protein binding alerts
m [ m B 2a - in chemico Peptide depletion assay DPRA (Cys)

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

M: 33 %

1UCLIDS Export  [UCLIDS ase ry D: e .
2c - in chemico Glutathione depletion assay GSH (RCS0)| - -~ - -
y = ] ‘1 ltarget] A 2d - in chemico Adduct formation assay LC-MS o
= = 3 - in vitro Keratinocyte ARE (EC1.5, EC2, EC3)
= ﬂ 4a - in vitro Dendritic cell activity assay h-CLAT (expri
in vitro Dendritic cell activity assay MUSST (e:

6

4
A s
6

Structure
- in vivo Organism response (GPMT)

J

M Ecotoxicological Information rElin Ch et e I\‘l:F:eD::jrtname:E [T»] prd R et
T Ty Etni s Mlode full name:n o Organfesponse (UNA) El
c - & Skin sensitization I
GSH Human Health Hazards#Sensitisation
GSH RC50 1) R: 3.49E3(-384.7 36E3) mmal/L E_rvduﬂlﬂ_th_CS il B
_%C;\Ticl Formation
HHlIn Vitro
?endrmc Cell Activity (...
CD54
CD86
T ™™ — 1. Select node 5
Keratinocyte Gene Ex... L}
‘Egg;ﬁ 2. Go to Endpoint
e 3. Se:lect database related to the node 5
GPMT (5/5) M- Positive M: Positive M- Pog 4. CIICk Gather
5. Click OK
M:Positve  M:Postve  M:Pod .
B i | 6. The data appears in the bucket of the node
o 7.The node 6 is automatically changed to passed, based on
experimental data for the target chemical and the implemented
thresholds (see slide #14 -15)
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QSAR TOOLBOX

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

Example 1

Full names

1 - Protein binding alerts

6 - in vivo Organism response (GPMT)

2a - in chemico Peptide depletion assay DPRA (Cys)
2b - in chemico Peptide depletion assay DPRA (Lys) C
2c - in chemico Glutathione depletion assay GSH (RC30)

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 (express| -
4b - in vitro Dendritic cell activity assay MUSST (express| -

Predictions bucket
: M: 33 %

Target chemical

e, Fra
J,—/_){ :

[

Info panel

Unassigned predictions bucket

Node short name: 5

Node full name: in vivo Organ response {LLNA)
Relevant databases:

Skin sensitization

Skin sensitization ECETOC

Associated endpoint tree positions:
Human Health Hazards #Sensitisation

Endpoint=EC3

* 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
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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# 97-53-0

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

i ™
s sercniycase I ecox i
‘ 97-53-0 - IDTautomericsets 1 =sarch E “DK i [ x Cancel ]
AN
[ seectal ) Gea] 1 |vertselecion ) Selected1q 2 3
Selected  CaAs Smiles Depiction Emes CAS/Mame 2DfMame CAS/2D
10: E 10: D
11 K 11 W
120 W 12: U
13V 13: C
lreugen . v 14:p
CHe Zieugen g . s 0
5o 34alyk e p g6 O
alalh o 47ic
1, 97-53-0 COclec(t 5: pheno 18: 18: W
Yes &: pheno 1o g Lon s
)y ; ;:m: 200U 20:E
o g: 4_FT|E| 3: Low Q 3: Low Q
lt-]' § Tl 1: By 1 Ey
P 4 Low 0 41 Low O

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

Y Y m F
QSAR TOOLBOX ® g h 10100 B

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

Document Single Chemical Chemical List

E = X B8

Documents Filter endpoint tree,

07-75-5

" -Document_1
Structure

ESubstance Identity
—CAS Number
— Chemical IDs

97-53-0
Einecs Number:20_..

eugenol {4-allyl-2-
eugenol
4-allyl-2-methoxy-p...
1-allyl-3-methoxy-4...
phenal, 2-methoxy...
phenol, 4-allyl-2-m
2-methoxy-4-{prop-...
2-methoxy-4-{2-pro...
4-allyl-2-methoxyp..
p-allylguaiacol
COclce(CC=C)cc...

— Chemical Mame

'— Structural Formula
[EPhysical Chemical Properties
FEnvironmental Fate and Transport

[HEcotoxicological Information
EHuman Health Hazards

... Sefect fiter fype .. = -
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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

—
 QSAR Toolbox 3.2.0.74 alpha [Doc

& S
QSAR TDOLBOX 10100

» Input » Profiling » Endpoint » Category Definition » Data Gap Filling
Document Single Chemical Chemical List
o N

MName Structure Sel Delete

Documents || I Skin Sensitization

-Document

ames
1 - Protein binding alerts
et 2a - in chemico Peptide depletion assay DPRA (Cys)
. - 2b - in chemico Peptide depletion assay DPRA (Lys)
Structure y_)—/_>< 2¢ - in chemico Glutathione depletion assay GSH (RC50)
i 2d - in chemico Adduct formation assay LC-MS
3 - in vitro Keratinogyte ARE (EC1.5, EC2, EC3)
( 4a - in vitro Dendritic cell activity assay h-CLAT (expression
3 4b - in vitro Dendritic cell activity assay MUSST (expression

EHSubstance |dentity
HHuman Health Hazards

5 - in vivo Organ response (LLNA)
6 - in vivo Organism response (GPMT)

Hlirritation / Corrosion
. Target chemical Info panel [ fbout ) Unassigned predictions bucket
ElSensitisation

Hide
Show hidden

Collapse all

Sort (targets priority) *
Sort 4

Function... L4

Set tree hierarchy...

|4 Export CAS list

[ Export 4
Copy path
Activate AOP

ccfccco(c)(c)oicc=0

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

. In chemico: o P
MIE: protein In vitro: In vitro: In vivo: In vivo:
protein bindi gene cytokine Organ Organism
binding pcl>r;erl1r::%/ 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

QSAR Toolbox 3.2.0.
- —
” o B
QF---- =OpnLBOX 10100
¥ Profiling } Endpoint » Category Definition » Data Gap Filling

Profi ofiling Schemes

¥ e

Full names
1 [target]

1 - Protein binding alerts
- 2a - in chemico Peptide depletion assay DPRA (Cys)
q 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 Keratinocyte ARE (EC1.5, EC2, EC3)
4a - in vitro Dendritic cell activity assay h-CLAT (expressis
4b - in vitro Dendritic cell activity assay MUSST (expressii
5 - in vivo Organ response (LLMA)
6 - in vivo Organism response (GPMT)
ElEcotoxicological Information Target chemical Info panel [ &bout | Unassigned predictions bucket
BElHuman Health Hazards Node short name: 1

Apply A Filter endpoint tree...
Frafiling methotz
=

General Mechani

Structure

HSubstance Identity
EPhysical Chemical Properties
EEnvironmental Fate and Transport

-

rHAcute Toxicity ) Node full name: Protein binding alerts K

HHCarcinogenicity e Relev?ar::te:a;amlzialﬁsa: 3
a B Associ

rEHDevelopmental Toxicity / Tera... 1: Protein binding alerts for skin sensitization by 0ASIS v1.2

2: Protein binding by OECD

- -
rEeETEre TO)_('C'W B - Associated simulators:

— Immunotoxicity 1: Autoxidation simulator -
~EHirritation / Corrosion

— Neurotoxicity

— Repeated Dose Toxicity

{HToxicity to Reproduction

e 1. Open Profiling

TS ETT e e

B Simulated 2. Select node #1 related to MIE.

E ton smuator (skolne medium) 3. Relevant profilers are highlighted, select highlighted profilers

4. Apply selected profilers to the target chemical
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QSAR TOOLBOX

Workflow process

Step

1. MIE: protein binding

Example 2

Start with profiling of target chemical

QS5AR Toolbox 3.2.0.74 alpha [Docume

e H
QSAR TOOLBOX TIs

» Profiling » Endpoint

Profiing

#

Apply

Apply AOP filtering Filter endpaint tree...
Prafiing methots |
General Mechanistic
H oF tide deple
DPRA Lysine peptide depletion

Structure

stein binding pe

ESubst] Infermation
nt Specific

rEHGenetic Toxicity

— Immunotoxicity
—Hlrritation / Corrosion

— MNeurotoxicity

— Repeated Dose Toxicity
rHSensitisation
HToxicity to Reproduction
SHHToxicokinetics, Metabolism a...

O

4 [ »
Metsbriem, Transfarmatior

1 [target]

| - Skin Sens

Full names

I 1 - Protein binding alerts

2a - in chemico Peptide depletion assay DPRA (Cys)
2b - in chemico Peptide depletion assay DPRA (Lys)
(Ne 1 R L TGD | 2¢ - in chemico Glutathione depletion assay GSH (RCS0)
2d - in chemico Adduct formation assay LC-MS R . S
3 - in vitro Keratinocyte ARE (EC1.5, EC2, EC3) . S
4a - in vitro Dendritic cell activity assay h-CLAT (expression | g - S

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

6 - in vivo Organism response (GPMT)

E=E s
...... - . . Predctions bucket

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

Target chemical Info panel

Node short name: 1

Node full name: Protein binding alerts

Relevant databases:

Associated profiles:
1:Protein binding alerts for skin sensitization by OASIS v1.1
2:Protein binding by OECD

Associated simulators:
1: Autoxidation simulator

About. Unassigned predictions bucket

Delopme ntal Toxicity / Tera_ -

e | | o
M simulated —%&neral Mechanistic

| W n simulator (alkaline medium) —lﬁndpoint Specific
u Protein binding alerts for sk... Mo alert found

Protein binding by OECD Mo alert found

/

1.The target chemical has no protein binding alert
2.The node is automatically changed to not passed based

has skin sensitization potential via autoxidation

e OECD QSAR Toolbox tor Grouping Chemicals into Categories

28.01.2014

1 on absence of alert. Click OK
A] 3. The next step is to investigate whether the substance

59



QSAR TOOLBOX

Workflow process
Step 1. MIE: protein binding

Example 2

Simulate Autoxidation products of the
target chemical

Skin Sensitization ‘ ‘ ‘ ‘ SRl ]

Full names Predictions bucket

* [prof. res: o alert found”

e nmITle S L S SR : -
AR TSR - 23 - in chemico Peptide depletion assay DPRA (Cys) : . e L - el loiiiiii il |prof resi Mo alert found
- 2b - in chemico Peptide depletion assay DPRA (Lys) o S 15 — =40 } -
T m m 2¢ - in chemico Glutathione depletion assay GSH (RCS0) |- B & s W] sTaaton=t comoaoacoiwdlo
PR 2d - in chemico Adduct formation assay LC-MS ¥ Not passed
10100 P
QSF JILBOX Ll 3 - in vitro Keratinocyte ARE (EC1.5, EC2, EC3)

» Profiling } Endpoint » Category Definition  » Data Gap Filling £lll 42 - in vitro Dendritic cell activity assay h-CLAT (expression Passed
4b - in vitro Dendritic cell activity assay MUSST (expression
Profiing Profiling Schemes 5 - in vivo Organ response (LLNA)
4 B 6 - in vivo Organism response (GPMT)
Apply e Delete
Apply AOP filtering Filter endpoint tree... 1 target] Target chemical Info panel [ About ] Unassigned predictions bucket
Prafiing metiods Node short name: 1 ~
Node full name: Pratein binding alerts K
§ Relevant databases: E
General Mechanistic Struct Associated profiles:
: e peptide depletior R 1: Protein binding alerts for skin sensitization by QASIS v1.2
ErErliziEialry 2: Protein binding by OECD
ine peptide depletior, 2 Associated simulators:
: 1: Autoxidation s\mu\ahr \ -

tein binding potency 2 [—Immunotoxicity

Sl as;‘?:':'t: gene e HElrritation / Corrosion
—MNeurotoxicity

— Repeated Dose Toxicity

HHSensitisation

HE Toxicity to Reproduction

LHToxicokinetics, Metabolism a

ElProfile

Teneral Mechanistic
Protein binding by OECD No alert found

[ Endpoint Specifc 1. Select Autoxidation simulator

Protein binding alerts for sk... Mo alert found

ElMetabolismiTransiomaions 2. Select highlighted profilers relevant to the MIE

(=] & [

Predictions bucket
prof. res: "No alert found”
prof, res: "No lert found”
- |prof. res: “Michae! additon”, Mic|

Skin Sensitization ‘

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

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

a0f

SGeneral Mechanistic 3. CIiCk Apply

1% (NIA)
X Michadt s, 4. The profiling results appeared on data matrix
1 x Michael additio

Brotein binding by O Copy 5. Right click over the node 1 and perform “Not checked”
6 Set AOP target 6. Right click over the cell with profiling results and select “Use
e for the AOP”

Endpoint Specific Use for AOP

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

1 x Michael Addition

- i implemented thresholds (slide #14-15)

F = R =R ¢

Autoxidation simulator (alkaline medium)
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QSAR TOOLBOX

Workflow process
Molecular initiating events

Example 2

Full names Predictions bucket
= e = prof. res: Mo dlert found”

2a - in chemico Peptide depletion assay DPRA (Cys) o0 : y 5 - |Prof.res: Moaertround |
2b - in chemico Peptide depletion assay DPRA (Lys) : g s ; : - prof. res: Michael addition Mid!
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 vivo Organ response (LLNA) :
6 - in vivo Organism response (GPMT)

IJD 3

Unassigned predictions bucket

Info panel

Node short name: 1

Node full name: Protein binding alerts

Relevant databases:

Associated profiles:
1:Protein binding alerts for skin sensitization by OASIS v1.2
2: Protein binding by OECD

Associated simulators:
1: Autoxidation simulator

* 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

e - Skin Sensitization
- —_
Qs IDLBOX 5 rh

} Profiing » Endpoint Nerormm (| 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 (RC50)
2d - in chemico Adduct formation assay LC-MS £

| Full names

»

Profiing, Profiing Schemes

¥

Apply

Fiter endpoint trez... 1 target] 3 - in vitro Keratinocyte ARE (EC1.5, EC2, EC3)
|| 4a - in vitro Dendritic cell activity assay h-CLAT (expressi| ||
4b - in vitro Dendritic cell activity assay MUSST (expressi— | -
Btructure 5 - in vivo Organ response (LLMNA) =
Target chemical Info panel
Node short name: 2a -
Node full name: in chemico Peptide depletion assay DPRA (Cys) T
% Depletion of Lysine Relevant databases: |E |
HIGSH Chemical Reactivity COLIPA =
W 525 % Associated endpoint tree positions:
HElE ()] M: 528 % Human Health Hazards #Sensitisation
(Hin Vitro Assay=DPRA
In Vivo Endpoil]t=‘}‘? depl_etio_lj of Cystine -
HH Toxicity to Reproduction e— —eee— ——
L HToxicokinetics, Metabolism a...
HProfile
1General Mechanistic
[ —DPRA Cysteine peptide de___ IEIEEEEATEE
Protein binding by OECD No alert found
—%ﬂdpomt Specific
Protein binding alerts for sk._.. Mo alert found
Metabolism/Transformations
Autoxidation simulator 5 metabolites
General Mechanistic 1 * SeIeCt nOde 2a
TR ton 2. Select highlighted profilers relevant to node 2a
1 % Michael additio =)
1 x Michael additio.. 3- CIle Apply
. 1 % Michael additio
Protein bind QECD HH H
rrem g BYOSED 1« ichael s 4. The profiling results appeared on data matrix
IR 5. There is no alert found for the target
1 v QN2 %% Fravi
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QSAR TOOLBOX

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

Example 2

Check for experimental data

Qs = n) o

» Profiling » Endpoint » Category Definition » Data Gap Filling

About Update

The OECD QSAR Toolbox
" = . for Grouping Chemicals
- I e L into Categories
Gather Import IUCLIDS Export I Inventory Developed by LMC, Bulgaria|

Data Import Delete Tautomerize

Apply AOP filtering Filter endpoint tree...
Databases
o
Physical Chemical Properties Structure ?
H Experimental RC50 kS Skin Sensitization
[ Environmental Fate and Transpo|
M Ecotoxicological Information HlCarcinogenicity p (Aol momes
Il Human Health Hazards HElDevelopmental Toxicity / Tera.
[MEHGenetic Toxicity . 2b - in chemico Peptide depletion assay DPRA (Lys)
— Immunctoxicity 2c - in chemico Glutathione depletion assay GSH (RC50)
— : 2d - in chemico Adduct formation assay LC-MS =i -
zation ECETOC [Hirritation / Carrosion -
itizaton ECETOC e - 3 - in vitro Keratinocyte ARE (ECL.5, EC2, EC3)
[ Neurotoxicity 43a - in vitro Dendritic cell activity assay h-CLAT (expressii
—Repeated Dose Toxicity 4b - in vitro Dendritic cell activity assay MUSST (expressii— |-
Sensitisation 5 - in vivo Organ response (LLNA) =
Skin Target chemical Info panel [—N,km—r'dnassigned predictions bucket
In Chemico Node short name: 2a R
Fad Node full name: in chemico Peptide depletion assay DPRA (Cys) u
CILERA S Relevant databases: |E|
Chemical Reactivity COLIPA =
Associated endpoint tree positions:
% Depletion of Lysine Human Health Hazards#Sensitisation
L & Assay=DPRA
= 5 : Endpoint=% depletion of Cystine -
Lacms (1H) M- 528 %< .
STy

1. Go to Endpoint

2. Select highlighted database

3. Click Gather

4. There is no data for the target chemical

5. There is data for node 2d and node is getting passed.
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QSAR TOOLBOX

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

Example 2

In view of positive protein binding alert identified for
the autoxidation products of the target chemical,
these products will be further investigated.

- I U O = U 9 ! é
D a a
tr
Filter endpoint tree... 1 [targef]

2 Structure ?
Rename document it
ECarclnogemc\ty .,

Multiplication 3 Metabelism/Transformations 3 Autoxidation simulator ]
Tautomensm
rHlritation / Corrosion
— Neurotoxicity
—Repeated Dose Toxicity
FSensitisation mf Hydrolysis simulator (neutral)
ISkin Microbial metabelism simulator
=In Chemico Observed Mammalian metabelism
.._= DFRA Observed Microbial metabolism
|| Observed Rat In viva metsbolism
% Depletion of Lysine Observed Rat Liver S9. metabolism
HESH Rat liver 53 metabolism simulator
LC-MS an M: 5 Skin metabolism simulator
HHin Vitro
In Vivo
x rHToxicity to Reproduction
O “HToxicokinetics, Metabolism a...

?Pmﬁle
= Lok

1. Go to Input
2. Open nodes of the tree and Right click over the node with SMILES and select Multiplication by

Autoxidation simulator
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QSAR TOOLBOX

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

Example 2

- g’ -
QSAR TOOLBOX b 10100 B

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

Document Single Chemical Chemical List Component Mode

L] N - ) 2 a2 @A
Name  Structure Query DB In © single

jiter endpaint tree... |1 [targef]

| ‘2 [target] | ‘3 [target transf. product] ‘ ‘4 [target transf. product] ‘ |5 [target transf. product] ‘ |B [target transf. product] | W-"M

a+ 2 2
E e ! e = o E o i
i L]
Structure . . < g
o
&

HHCarcinogenicity

nge‘;g";;j}:‘t;w‘ﬂw”e'ﬂ---: 1.Simulated products are presented as

[~ Immunotoricity a set

oy 2.Select Single mode in order to display all

soaion products on data matrix (3)
4. Go to Profiling and Apply highlighted
profiler

TR 5.As seen there is one product with
e oo positive DPRA alert. This metabolite is used
e—— o for further read-across analysis

HEToxicity to Reproduction
“HToxicokinetics, Metabolism a._.
BProfile

General Mechanistic
DPRA Cysteine peplide de... WEELEEERGRAERS Not possible to cla... Mot possible to cla... Mot possible to cla.. Moderate reactive (N/A) Not possible to cla...
Moderate reactive ... Mot possible to cla...
Protein binding by OECD No alert found

%ﬂdpoim Specific
Protein binding alerts for sk... Mo alert found
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QSAR TOOLBOX

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

Example 2

RA analysis of the AO product

‘QSAR Toelbox 3.2.0.74 alpha [Document_]

QSAR TOOLBOX L &

» Profiling » Endpoint » Category Definition  »

Categorize Delete

Del

Apply A a 1 [target transf. product]

Grauping metfee

Filter endpoint tree... [1 target | [z tierget | [¢ target transt. proguct | [¢ target transt. product | [5 ttafeet transt. product] | [6 ltargettransf. product | General Mechanistic
# Structure
. Focus
Structure . .=@j Remove this target DPRA Cysteine
g Set AOP target ESubstance Identity Toraet(®) profies
£ Add to Study Pad EPhysical Chemical Properties Moderate reactive
P i ST Moderate reactive >
HACarcinogenicity . Select all as targets
rEDevelopmental Toxicity / Tera. Remove all as targets

| emGenetc Tosicity . A, it ond add target |
— Immunotoxicity Add target 5 ] 1 [targettransf. product]

rHirritation / Corrosion Add in categery 3
— Neuratoxicity

m
Delete 2
—Repeated Dose Toxicity i Delete all g A 5 =
elete all except current
Sensitisation e & re.
CSkin [H Ssaveto SMifile (DayLight format) -
\n Chemico H SavetoSMifile - DPRA Cysteine peptide depleti l l-:-‘ﬂu
EIDPRA & Print structures -
[t Target(s) profiles
I I D D D e ot deta fortorgets . ; Moderste reactive
) Export CAS list sport Moderate reactive »> Glyddyl ether epoxides
(171) M- 528 % 7 Query tool matrix Ctrl+F32
rHToxicity to Reproduction * '@ ﬁ @
“HToxicokinetics, Metabolism a... 4 All profiles
Profile ua...

High reactive

High reactive > Activated haloarenes
High reactive =3 alpha,beta-carbonyl compounds with polarizeg s
High reactive > Aromatic C-Nitraso compounds
High reactive = Benzyl halides

High reactive =3> Cydopropenones

High reactive > Diacylperoxides

High reactive > Di-methacrylic add esters

High reactive > Halogenated isothiazolones
Hirh rasrtie = Halnchetib tad dinitrilae

Combine profiles logically [T tnvert result
@ AND DoRr [T strict

General Mechanistic

DPRA Cysteine peptide de_ Mot possible to cla.. Mot possible to cla.. Mot possible to cla.. Mot possible to cla

5 e '
1.Right click over the metabolite #5 ‘
2.Select Focus, chemical appears in a new data matrix =
3.Go to Category definition and

4. Define category by the highlighted category.
5. Click OK stine
6. Read data for analogues
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QSAR TOOLBOX

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

Example 2

Perform RA prediction for
Autoxidation product of the
target chemical

T ol
QSAR TOOLBOX 10100

» Profiling » Endpoint » Category Definition ) Data Gap Filling

Filling

#

Apply

Data Gap Filing Method ] 1 [target,transf. product] | |2 3

@ Read-across

- =k=
_ < - o
SO N 1
@ (Q)SAR models - <
s

Target Endpoint

Descriptors “Pradidmn | Accept prediction

Return to matrix
Read across prediction of % depletion of Cystine,

taking the average from the nearest 5 neighbours, based on 2 values from 2 neighbour chemicals,

Observed target value: N/, Predicted target value: 54.9 % Select/filter data

Selection navigati

h 1+ Gap filling app!
66.0 B, d : 11| Descriptors/data
; ¥l Model/(Q)SAR
80T 1+/ Calculation options
g21 +| Visual options
@ +/ Information
1+l Miscellaneous

% depletion of Cystine (ohs.), %
8
=

%
-
-
=1

1. Click Accept
| 2. Return to matrix
Descriptor X: [\ug»(ow ']
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QSAR TOOLBOX

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

Example 2

Assign prediction of AO product
to the parent chemical

e ) — — —
QSAR TOOLBOX & E— h o100 B

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

Document Single Chemical Chemical List Component Mode

Y - L a 2_ o
® Single

Name  Structure Delete  Query  ChemiDs B List

.Fllber endpoint tree... A 3 [target transf product] | |4 [target transf. product] [ |5 [target transf product] | |6 [target transf. product] | |7 [target transf. product]
s P P o e
: g E 4w e L
3 o
= - .
i
& &, &, &
[ESubstance Identity
[HPhysical Chemical Properties

EEmvironmental Fate and Transport Ta rg et A u toxi d a t i on
[HEcotoxicological Information

[FHuman Health Hazards . prOductS
FEAcute Toxicity

HECarcinogenicity .

HElDevelopmental Toxicity / Tera. .

HEGenetic Toxicity

— Immunotoxicity

Hirritation / Corrosion

— Neurotoxicity

—Repeated Dose Toxicity . RA prEdiCtion Of Ao

ISensitisation

E3siin ‘ product
% Depletion of Lysine

=lin Chemico
] =]

DPRA
1. Go to Input
2. Select set
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QSAR TOOLBOX

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

Example 2

Assign prediction of AO product
to the parent chemical

L) o bix) _

» Endpoint » Category Definition  } pata Gap Filling » Report

] 1 [target] 5 [target transf. product]

ii @

Data Gap Filing Method

© Independent MOA

@ Similar MOA
ructure
ific models
Target Endpoin a
ur o
re

iction Accept prediction
Rs to matrix
Fmpiric calulation of % depletion of Cystine
taking the arithmetic mean from the compors e, based on 1 value from 1 metabolite,

Observed target value: Nmpdtdtgt alue: 54.9 % (z] Select

-

! I+ Descri

e E e e emeaeees e eosememsemaseeesees s emnennenas 2
! I+ Visual options

ol __________________________________________________________________________________ 1. Go to Gap filling
P b 2. Select Independent mode
N T 3. Click Apply

depletion of Cystine (obs.), %
@
2z
[ 3
[

%

12 """""""""""""""""""""""""""""""""" """""""""""""""""""""""""""""""""""""""""" 4. Click Accept
5. Return to matrix
Descriptor X: [IogKaw '] |
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QSAR TOOLBOX

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

Example 2

Use read-across prediction for AOP

| Full names .+ Predictions bucket
| [25.10.2013 09:29 [CTJ: 54.9 %; Estimation for

1 - Protein binding alerts -

1 [target] | [2 Bargett | [2 argst iranst.

p
2b - in chemico Peptide depletion assay
2c - in chemico Glutathione depletion as| |-
2d - in chemico Adduct formation assay | |-
3 - in vitro Keratinocyte ARE (EC1.5, ECZ
4a - in vitro Dendritic cell activity assay H
4b - in vitro Dendritic cell activity assay I'—|

Data Gap Filling Method Filter endpoint tree...

@ Independent MOA

o £
@ Similar MOA
ar Structure
@ Spedific medels
4 &,

5 - in vivo Organ response (LLNA) o o « [ »
Target Endpoint = = 2oz | b —
e ElSubstance Identity Target chemical Info panel [ fbout ] Unsssigned predictions bucket
Human Health H jon Skin In Chemico ) ) Hode short name: 22 p
DPRA % Depletion o sl o) (8 eites | A e e Hode full name: in chemico Peptide depletion assay DPRA (Cys) 3
EHEnvironmental Fate and Transport 5P gfharéd?b;ﬁm |=‘
emical Reactivi =
[HlEcotoxicological Information Associated endpoint tree positions:
Human Health Hazards=5ensitisation
[ElHuman Health Hazards . Assay=DPRA
HEHAcute Toxicity . Copy l Endpoint—%: depletion af Cystine 2
fHCarcinogenicit
[EEEIEE . Set AOP target
rHEDevelopmental Toxicity / Ter... B
i plain
rHGenetic Toxicity
Use for AOP

— Immunotoxicity
rHirritation / Corrosion
— Neurotoxicity Display prediction domain

Delete prediction

—Repeated Dose Toxicity . . Explain prediction

I=|Sensitisation

Edit prediction info

0 The node's status has been sutomatically changed to
' passea

Report

\n Chemico

‘¢l 1UCLIDS
'

% Depletion of Lysine
HGSH

(/1) M: 52.8 %

1. Prediction assigned to the target chemical is marked as CI
(additional info provided on the right box)

2. Right click over the cell with prediction and click Use for AOP
3. Click OK I -

4. The status of the node was changed to passed g:sedcgrr?gmigt i;?(;l: ro;n aocifoﬁgredmtlon
5. The prediction appears in the bucket b 5014 0

CI - component Independent mode
(prediction based on Independent mode of
action)




QSAR TOOLBOX

Workflow process
Step2. In chemico Peptide depletion assay DPRA (Lys) (node 2b)

Example 2
—_— Investigate node 2b — Lysine
depletion assay

[ Fullmames 5
1 - Protein binding alerts A isaas0a00z0a000] 3o pasaasasn
2a - in chemico Peptide depletion assa

2b - in chemico Peptide depletion assay

2c - in chemico Glutathione depletion as
2d - in chemico Adduct formation assay |=| -
3 - in vitro Keratinocyte ARE (EC1.5, ECZ

eh 0100  Notcheded
4a - in vitro Dendritic cell activity assay | @ -

Qs
¥ Profiling » Endpoint ¥ Category Definition  » Data Gap Filling 4b - in vitro Dendritic cell activity assay
o . 5 - in vivo Organ response (LLNA) o - - - - - IR - -
rofiing /g Schemes - = et : B S S PSS
n Target chemical Info panel (—__About ) Unassigned predictions bucket
aply o Node short name: 2n P
e === RS 5 [RPRERINE i chemico Pepide depletion assay DPRA (Lyz) =
e S F Relevant databases: g
> Filter endpoint tree.., [ Chemical Reactivity COLIPA —
Associated endpoint tree positions:
— s . Human Health Hazards #Sensitisation
BT T T T Fa Assay=DPRA
General Mechanistic S Endpaint=% depletion of Lysine <
¥
ing by OF -
- = rEHDevelopmental Toxicity / Ter...
Endpoint Specifi
e rHHGenetic Toxicity .
= ——— Target
rHHirritation / Corrosion .,
— Neurotoxicity
— Repeated Dose Toxicity .
1Sensitisation E
in Chemico
HDPRA
. % Depletion of . (2/2) CI- 54.9 % R 54.9(-103;212) %
LCMS {11) M: 52.8 %
In Vitra
In Vivo
o
raryr — s yrovs HHToxicity to Reproducuor!
B Simulated “HToxicokinetics, Metabolism a...
[ utoadeson smastor GProfle
L General Mechanistic
I skin B DPRA Cysteine peptide de. gblieiiisiblelo.cla Not possible to cla... Not possible to cla... Not possible to cla..._lioderate reactive (NAA) Not possible to cla...
h P 1 Moderate reactive .. ot possible to cla.
DPRA Lysine peptide depl Mot possible to cla... fMNot possible to cla._. Not possible to cla._. Not possible to cla. § Low reactive NIA) Mot possible to cla..
T RIED ST Low raactive >> £ ot possible to cla._.
Protein binding by OECD Lo gled found

1. Select node 2b related to Lysine peptide depletion assay

2. Go to Profiling

3. Select relevant profiler and Apply to the parent and AO products

4. As seen there is no DPRA alert for the parent. However a positive Lys alert is identified for the metabolite #5

5. In this respect RA across was obtained for the AO product based on the fact that no alert was found for the parent chemical




QSAR TOOLBOX

Workflow process
Step2. In chemico Peptide depletion assay DPRA (Lys) (node 2b)

Example 2

Collect experimental data for metabolite
and analogues within category

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

- Skin Sensitizatio
Expart Delete Tautomerize s

n

1 - Protein binding alerts -
2a - in chemico Peptide depletion assay [ |
2 - in chemico Glutathione depletion as:
2d - in chemico Adduct formation assay | =
3 - in vitro Keratinocyte ARE (EC1.5, ECZ
4a - in vitro Dendritic cell activity assay |

e 4b - in vitro Dendritic cell activity assay
s
RS

IUCLIDS

1a Filter endpoint tree. 1 [target,transf. produ
Databases

s
5, )
Chemical Properties Structure . }\: F

ental RC50
Fate and Trar . S
5 . . =
[ Ecotoxicological Information EHISubstance Identity Chemical Reactivity COLIPA

Relevant databases:
M Human Health Hazards HPhysical Chemical Properties M eta bO I lte# 5 é\@} Associated endpoint tree positions:

Human Health Hazards #Sensitisation
HEnvironmental Fate and Transport

e 5 - in vivo Organ response (LLNA) i

Target chemical Info panel

Node short name: 20
[T N PELAE i chemico Peptide depletion assay DPRA (Lys)
ba:

[ _About ] Unassigned predictions bucket

(|

Assay=DPRA

Endpoint=" depletion of Lysine -
HEcotoxicological Information st
ElHuman Health Hazards

rHAcute Toxicity

rECarcinogenicity .

rHlDevelopmental Toxicity / Ter...

rHGenetic Toxicity

— Immunotoxicity

rHlrritation / Corrosion

— Meurotoxicity

— Repeated Dose Toxicity
=l Sensitisation

HSkin
=in Chemico
= . DPRA
% Depletion of . (3/3] R: 54.9(-103:212) P ot
witn —
] 1ada HGSH

1. Focus metabolite #5. It appears in a new datamatrix

2. Go to Endpoint and check if there are any data for the metabolite and analogues within category
3. Select relevant database and click Gather

4. As seen there is Lysine data for the two analogues. The next step is to perform RA analysis
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QSAR TOOLBOX

Workflow process
Step2. In chemico Peptide depletion assay DPRA (Lys) (node 2b)

Example 2

Perform read-across analysis for the
metabolite

| QSAR Toolbox 3.2.0.74 alpha [Document 1]

QSAR TOOLBOX

» Endpoint » Category Definition ) Data Gap Filling

Filling

#

Apply Developed by

Data Gap Filing Method | [t Mergetiranst. procuct ] [2 B

© Read-across

- A
5 £ . )
@ Trend analysis S E P e
® (Q)SAR models - 2
s

Target Endpoint

Descriptors “Predicﬁon | Accept prediction

15kin In Chemico

Return to matrix

Read across prediction of % depletion of Lysine,
taking the average from the nearest 5 neighbours, based on 2 values from 2 neighbour chemicals,
Observed target value: N/A, Predicted target value: 6.30 % e '{m

'+ Selection

@

E

-

% depletion of Lysine (ohs.), %
w B owm @
5 &5 8 2

r
=

1. Click Accept
2. Return to matrix

log Kow
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QSAR TOOLBOX

Workflow process
Step2. In chemico Peptide depletion assay DPRA (Lys) (node 2b)

Example 2

Transferring RA prediction of
metabolite to the target chemical

VY Ny E - BT
QSAR TOOLBOX © ©i3 i 10100

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

#

Apply

‘ |3 [target transf. product] | |4 [target transf. product] | |5 [target transf. product] | |B [target transf. product] ‘ ‘7 [target transf. pre

Data Gap Filing Method Filter endpoint tree... [1 Haraety | [2 targen

© Independent MOA

2+ e i s e
L e i s 4 e i s
@ Similar MOA K o
Structure . - 2 cenar
@ Specific models b2 we
4, £

Target Endpoint

ESubstance Identity

[HPhysical Chemical Properties
[HEnvironmental Fate and Transport
EEcotoxicological Information
HHuman Health Hazards

HHAcute Toxicity
HHCarcinogenicity

HHDevelopmental Toxicity / Ter. ‘

EGeneic Toxicity ) 1. Transfer RA prediction of metabolite to the parent
— Immunotoxicity h A I f ” A t h Id # 68

FHrritation / Corrosion . cheémica 0. O‘_Nlng S eps S O.\anon sliae

—Newrotosciy 2. The prediction of metabolite is transferred to the
oo e f_\ parent chemical

CIDPRA

. % Depletion of ... (2§2) Cl: 54.9 % R: 54.9(-103:212) %

Cl:63%

(111) M: 52.8 %

In Vitra
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QSAR TOOLBOX

Workflow process

Step2. In chemico Peptide depletion assay DPRA (Lys) (node 2b)

Example 2

-
|- QSAR Toolbox 3.2/

QSAR TOOLBOX

Filing

¥

Apply

© Independent MOA
@ Similar MOA
@ Specific models

Target Endpoint

The OECD QSAR Toolbox for Grouping Chemicals into Categories

Data Gap Filing Method

Use read-across prediction of the
parent for AOP

1
10100

» Profiling » Endpoint » Category Definition » Data Gap Filling

I o1010"

Full names
1 - Protein binding alerts

Predictions bucket
25.10,2013 11:03 [CI]: 6.3 %; Estimation for %

| [2 Bargetl

 Fiter endpoint tree... ] |1 [targef]

2c - in chemico Glutathione depletion as
2d - in chemico Adduct formation assay |=
3 - in vitro Keratinocyte ARE (ECL1.5, ECZ
4a - in vitro Dendritic cell activity assay |

4b - in vitro Dendritic cell activity assay I S i

Structure

Target chemical Info panel [ About. ] Unassigned predictions bucket
Node short name: 2b -
paal LTSN P2 in chemico Peptide depletion assay DPRA (Lys] E|

[HSubstance Iden o= i
. | The node's status has been automatically changed to
EHPhysical Chemil | & pacceg |

FHEnvironmental F

[FEcotoxicologicy
EHuman Health H i
rEAcute Toxicity

rECarcinagenicity

& Relevant databases:
Chemical Reactivity COLIPA
Associated endpoint tree positions:
Human Health Hazards #Sensitisation
Assay=DPRA
Endpoint="3 depletion of Lysine -

Copy

3

HDevelopmental Toxicity / Ter...
rHGenetic Toxicity
— Immunotoxicity =
HHImritation / Corrosion 2 T Use for AOP

Delete Erad\:tion

Display prediction domain

Set AOP target

— Neurotoxicity
—Repeated Dose Toxicity

FlSensitisation o B Explain prediction
=ISkin
Edit prediction info
In Chemico
DPRA Report

% Depletion of __ (2/2) CI: 54.9 .00 1ycips

1. Right click over the CI prediction for the parent chemical
2. Select Use for AOP

3. Click OK

4. The node 2b is passed
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QSAR TOOLBOX

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

Example 2
S . Analyze node 2c related to GSH depletion assay.
Profile the set of parent and AO products

&

o {2d)

in chemico Adduct formation assay | =
3 - in vitro Keratinocyte ARE (ECL.5, EC:
4a - in vitro Dendritic cell activity assay |
4b - in vitro Dendritic cell activity assay I

| QSAR Toslbax 12074 alpha [Document — T ——. e e S .
. @ o= Py S - SR R T
Qs# ILBOX o LG L
} Profiling » Endpoint » Category Definition  » Data Gap Filling 1 - Protein binding alerts SR 2 . I e 27000 RG0RGoRG0A0A0a0a0a0000000000000000
2a - in chemico Peptide depletion assay C o
Profiing Frofiing Schemes 2 ti co = D
# i B 2 ; L. A

Apply it

1 [target] |2 ltargef]

Fiter endpoint tree. .

[ About ) Unassigned predictions bucket

=TI - 4§
Genim echaniee Structure §\©> g(j P Target chemical Info panel
& Node short name: 2c
. 5 Node full name: in chemico Glutathione depletion assay GSH (RC50) E
2 ﬁl\mtatmn / Corrosion . 4 ggf;&rﬁ;ﬁﬁ H
Neurotoxicity Associated endpoint tree positions:
F—Repeated Dose Toxicity . ? Hum:;?i:gi;:amrds#sEHQUSaﬁon
FlSensitisation m: i Endpoint=GSH RC50 -
ISkin = —
Iin Chemico
orRa 1. Select node 2c related to GSH assay

(212) Cl- 54.9 %

s oo Lo 22) o 63% 2. Go to Profiling and select highlighted profile

ALC-MS M: 52.8 % = 3' CIiCk Apply
4. AO product #1 has positive protein binding potency alert. This

H could be used in further RA analysis

—HToxicity to Reproduction

L@ K . Mtabolism and Distrib
[EP— S —— SProfile
EEET =TT RSN T
B Simulated HGeneral Mechanistic

[ Not possible to cla... N| . Not possible to cla... Not possible to cla... Moderate reactive (NiA) Not possible to cla...

D ERID PRI G i Moderate reactive ... Mot possible to cla...
| Mot possible to cla... N . Not possible to cla... Mot possible to cla... Low reactive (NIA) Not pessible to cla...

DR LR e 20T Low reactive >= E... Mot possible to cla...

|— Protein binding by OECD No alert found

L e ety ey Nat possible to cla_. Mot possible to clall. Moderately reactiv Mot possible to cla.. Mot possible to cla._. (N/A) Not possible to cla__

Moderately reactiv Mot possible to cla._
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QSAR TOOLBOX

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

Workflow process
2C)

Example 2

Check are there any data for the target chemical

o
|| QSAR Toolbox 3.2.0

B

» Endpoint

Qs OLBOX

» Profiling b

Tautomerize

Database

Delete

Filter endpoint tree....

0 1
10100

aition  » Data Gap Filling

y LMC

roduct]

Dal

QSAR Toolbox 3.2.0.74 alphl

hysical Chemical Prope Structure

Mo data found.

M Environmental Fate and Tran
-cotoxicological Information
uman Health Hazards

HHllrritation / Corrosion
— Neurotoxicity
—Repeated Dose Toxicil
HSensitisation

% Depletion of Cystine
% Depletion of Lysine
HEGSH

(2/2)
(22)

HHIToxicity to Reproduction
A Toxicokinetics, Metabalism and Distribution
ElProfile

Inventories
General Mechanistic

DPRA Cysteine peptide depletion

DPRA Lysine peptide depletion
Protein binding by OECD
Protein binding potency

FIE e deint ©nnnifia

The OECD QSAR Toolbox for Grouping Chemicals into Categories

1. Go to endpoint

2. Select highlighted database

3. Click Gather

4. No data has been found for the target and AO products. Click OK
The next step is to perform RA analysis

Cl: 54.9 %
Cl63%

Not possible to cla._. Mot possible to ¢la_. Not possible to cla._. Mot possible to cla.. Moderate reactive (N7A) Mot possible to cla._.
WModerate reactive Not possible to cla..
Mot possible to cla... Mot possible to cla... Not possible to cla... Mot possible to cla... Low reactive (N/A) Not possible to cla...

Low reactive == E...  Not possible to cla...

No alert found

Not possible to cla._. Mot possible to cla... Moderately reactiv.

Moderately reactiv.

Mot possible to cla.. Not possible to cla_.  (N/A)

Not possible to cla..

Mot possible to cla..
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QSAR TOOLBOX

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

Example 2

Identify category with similar analogues of the
AO product #1

QSAR Tooloox 320743 et QSAR Toolbox 31074 alpha [Document 1] r — I ——

™ - ™ i
QSAR TOOLBOX a5 Shot & z ; B
» Profiling YENGpOINt  » Category Definition  » Data Gap Filling QSA 4 0 =

Categorize Delete

D

Apoly AGP fitering Fiter endpaint we: [ fargel] [2 fargel] 2 argettrans . produc | ¢ fargetfrans . product | 5 fargetirans!. product| [ = 3
=
General Mechanistic & & & <
. < ¢ Focus.
Structure {5)} z;_)} %__/} e ! 7] Fiter endpoit tee... 1 ffarget,ransf. product]
Set AOP target
Add to Study Pad 48
Fliritation / Corrosion oy Pe tde depet
{—Neurotoxicity S i . ture (
|—Repeated Doss Toxicity , . Remove allas targets Protein binding potency lg‘@g
HISenstisation o T - Cotendeddtage Target(s) profles
Fiskin Addtarget Moderately reactve (GSH)
Slin Chemico T b . ftlmtation / Corrosion ) Moderately reactive (G5 > Substituted 1-Aken-3-ones (M)
FIDPRA D¢ Delete fizati —Neurotoxicity
% Depletion of Cystine (2/2) CI- 64.9% D¢ Delete all except current 2)% {—Repeated Dose Toxicity
% Depletion of Lysine (22) C1 63% 0% >
[E save to SMifile (DayLight format) HISensitisation _
I I B s i E1Siin g & &
Print structures
% B e Tin Chemico Allprofies
port dats for targets
) Export CASEist [EIDPRA Extremely reactive (GSH) .
¢ Extremely reactive (G5H) >> 1-Aken-3-anes (MA) 1
[Toxicity to Reproduction A [ty e merer CirleF2 % Depletion of Cystine Extremely reactive (G5H) >3 1-Alkyn-3-ones (MA) L4
“fAlToxicakinetics, Metabolism and Distribution % Depletion of Lysine Extremely reactive (35H) >> 2-bramo dites (SN2)
SProfle erenely reactve (63} >> Acetylene dicaboryates (M4)
e Extremely resctive (G5H) >> Acrlei (MA)
TEE | EHTIRE Extremely reactive (GSH) > Activated 2bromoamides (SN2)
DPRA Cysteine peptide depletion Not possible o cla... Not possible to cla.. Nt possible to cla... Not possible to cla... Moderate reactie  ( Extremely reactive (G5H) >> Alkyl 4chloroacetoacetates (SN2)
. . . Moderate reactive ... | b Extremely reactive (3SH) 5> Alky|/aryl bromo- and iodoacetates (SN7 _
Not possible to cla... Not possible to cla... Not possible to cla... Not possible to cla... Low reactive ( Eutearabe raactive (5L <o Al nlse et Aok Pepeslae (SHT)
DPRA Lysine peptide depletion
Defined Categories Low reactive >> E.. I fHlin Vitro
Protein binding by OECD No alert found Combine profies g
T Not possible to cla. . Not possible to cla mndwste\y reactiv . Not possible to cla._. Not possible to cla. . ( fHlin Vivo om0 ©o
Moderately reactiv. 3

— - rHToxicity to Reproduction
“MToxicokinetics, Metabolism and Distribution

1. Go to Category definition s
2. Right click over the structure and Select Focus

3. The focused metabolite appears in a new data matrix
4. Select highlighted category and click Define category Defire oegor o S =
5. Click OK Category name (15 chemicals) [T RE e E e I N e T T
6. Confirm category of 15 analogues. Click OK and read-data for the analogues
The next step is to perform RA analysis
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QSAR TOOLBOX

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

Example 2

Perform read-across analysis for the AO product

-
* | QSAR Toolbox 3.2.0.74 alph

e E - 550
QSAR TOOLBOX Ty sh fod

» Profiling » Endpoint » Category Definition } Data Gap Filling

Filling

#

Apply

Data Gap, ]|1 Margattranst_product] | [2 IE

© Read-across . S
Trend analysis 4 - : i K
— o Structure E
@ (Q)SAR models @) d
£ m

Target Endpaint

Clal
Descriptors ‘ | Prediction ‘ Accept prediction
Return to matrix
Read across prediction of GSH RC50, 4
taking the highest made from the nearest 5 neighbours, based on 10 values from 5 neighbour chemicals,
Observed target value: N/&, Predicted target value: ‘Moderately Reactive' Select/filter data
4 - Scale/Unit T Y N - e e Loy appriach
.. []RCSD (ratio} (18 points) : : : | : mmdel;mq)smﬁfm
St A 5
Highly Reactive | - -~ B et EEERRE PR el -- -- m‘:m“m
Information

7 H ' ' ! ! Miscellaneous
Lntonerstely Reaciive | -~ M=o Boccmmemmemooces O e e
= H ' H ' '
s
Q
3
T Slightly Reactive 4 - --------mmmmnoaeon B = S, SRR B oo
(L]

Suspect 4 ----------o-m-e--e] feosmsooomomssacas { Yompeemememsseseseoes it PemeoroRasmemessseseoes peo

T e e e L for = 1. Perform RA analysis
0.00 1.00 2.00 300 4.00 - - - . -
toa Kow 2. RC 50 (ordinal) scale is used in RA prediction

3. Click Accept prediction
4. Return to matrix
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QSAR TOOLBOX

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

Example 2

Transferring RA prediction of
metabolite to the target chemical

0 G
QSAR TOOLBOX 10100

» Profiling » Endpoint » Category Definition » Data Gap Filling

Document Single Chemical Chemical List Component Mode

& S 2, e
s DB

Name Structure Delete Query I v @ Single

Filter endpaint tree... [t Bargel | [2 Bargstl | [2 argstiranst. produc] ] [4 iarget transf. produci] | 5 target transf. produc] | [6 isrget transT. product] | [7 [targel,fransf. prc

™ e
L L A 4 e &
- .
Structure 25); ?} g 4 :‘P w@’_} <o P
¥
£, £ £ £, £

HHlrritation / Corrosion
— Meurotoxicity
—Repeated Dose Toxicity

Sensitisation
E1Skin
lin Chemico

R: 54.9(-103:212) %
R: 6.3(59.8:72.4) %

% Depletion of Cystine
% Depletion of Lysine
HGSH

(2/2) Cl: 54.9 %

R: Moderately Re...

HIn Vitro

“Hin Viva
" HEToxicity to Reproduction
COclec{CC=CccclO LFToxicokinetics, Metabalism and Distribution
EHProfile

1. Transfer RA prediction for RC50 of metabolite to the parent chemical following steps shown on slide # 68
2. The prediction of metabolite is transferred to the parent chemical
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QSAR TOOLBOX

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

Example 2

Use read-across prediction of the
parent for AOP

— p——
QSAR TOOLBOX i 5 it )

¥ Profiling » Endpoint » Category Definition  » Data Gap Filling L | Skan Sensitization

Document single Chemical Chemical List Component Mode

@ Al 1 - Protein binding alerts

2a - in chemico Peptide depletion assay DP
d

Full names Predictions bucket
- cee 25.10.2013 12:13 [CI]: Moderately Reactive; Es

Documents: Filter endpoint tree. ..

n chemico Adduct formation assay
3 - in vitro Keratinocyte ARE (EC1.5, EC2, E
4a - in vitro Dendritic cell activity assay h-C| -
4b - in vitro Dendritic cell activity assay MU -
5 - in vivo Organ response (LLNA)

6 - in vivo Organism response (GPMT)

Structure @) zg)}
p—

@ The node's status has been automatically changed to

"Passed”

. [0 r

Target chemical Info panel Unassigned predictions bucket
1: Scale name '‘RC50" -

I Scale type Ordinal

L MNot passed: Not reactive at saturation
2: Scale name ‘RC50 (ordinal)'
Scale type 'Ordinal

Passed: Extremely Reactive|Highly Reactive [Moderately Reactive|Slightly Reactive
Mot passed: Suspect|Mot Reactive|Not reactive at saturation

& |

% Depletion of Cystine (2/2) C-54.9% R: 54.9(-103.212) %
% Depletion of Lysine (2/2) Cl6.3 % R:6.3(-59.8:72.4) %
HEIGSH

C: Woserach g I I S
Copy
HHln Vitro Set AOP target
In Vivo Explain
—HToxicity to Reproduction

Use for AOP
“HToxicokinetics, Metabolism and Distribution e
EProfile

General Mechanistic

Display prediction domain

. . o tg M Explain preciction ihle to cla  Not possibletocla  Woderate reactive  (N/A) Mot possible to cla
DPRA Cysteine peptide depletion it pediction o N - - - :
DPRALysine popide depieon Nt posstiery 1. Right click over the CI prediction for the parent chemical
Protein binding by OECD Mo alert found i 2. Select \\Use for AOP"

Mot possible t

e 3. Click OK
4. The node 2c is getting passed
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QSAR TOOLBOX

Workflow process
Step2. In chemico Adduct formation assay LC-MS (node 2d)

Example 2

={(2b 5, 3

Node 2d In chemico adduct formation assay is
passed based on measured data

QSAR Toolbox

L&) i

¥ Category Definition  » Data Gap

QSAR TODLBOX [

¥ Profiling » Endpaint

Delete Tautomerize

N

About Update

\1 [target] \ \2 [target]

ilter endpoint tree...

selectal Junseectal] et | 2 & & &
& Physical Chemical Properties i@} {g} % }

M Environmental Fate and Transport
Ecotoxicological Information
Il Human Health Hazards

HEnvironmental Fate an
[HEcotoxicological Inform .
EHuman Health Hazard
rHAcute Toxicity

I Carcinogenicity
—FDevelopmental Toxi
rEHGenetic Toxicity

Skin Sensitization

Full names

1 - Protein binding alerts
2a - in chemice Peptide depletion assay
2b - in chemico Peptide depletion assay
2¢ - in chemico Glutathione depletion as
. 3 - in vitro Keratinocyte ARE (ECL.5, ECZ
r—Immunotaxicity 4a - in vitro Dendritic cell activity assay |
rHlirritation / Corrosion || 4b - in vitro Dendritic cell activity assay I

Predictions bucket
-+ [M:52.8 %
. [M:52.8 %

— Neurotoxicity 5 - in vivo Organ respanse (LLNA) . o
r—Repeated Dose Toxig)| Target chemical Info panel — [ About ) Unassigned predictions bucket
HSensitisation MNode short name: 2d -
. i Lo D3R T T i chemico Adduct formation assay LC-MS r
[1Skin 5_F Relevant databases: =
Sin Chemico Chemical Reactivity COLIPA
i int tree il
HIDPRA Human Health Hazards #Sensitisation
Assay=LCMS
% Depletio Endpoint=Adduct formation
% Depletios = —————
Inventor =GSH
GSH RCE0 (212) Cl: Moderately Re... R: M

In Vitro

Select node 2d related to in chemico
formation assay LC-MC
Gather data from selected database.

Node 2d is getting passed

Adduct

The OECD QSAR Toolbox for Grouping Chemicals into Categories
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QSAR TOOLBOX

Workflow process
In chemico assays

Example 2
Full names = Predictions bucket
1 - Protein binding alerts 2a N 24,10.2013 14:13 [R]: 3.49E3(-

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

2c - in chemico Glutathione depletion assay GS
2d - in chemico Adduct formation assay LC-MS
3 - in vitro Keratinocyte ARE (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 viva Organ response (LLNA) :
6 - in vivo Organism response (GPMT)

< [1m] 3

Unassigned predictions bucket

Target chemical Info panel
Node short name: 2c .

Hode full name: in chemico Glutathione depletion assay GSH (RC50)
Relevant databases: B

me, FFa
oy < 55H Experimental RC50
Associated endpoint tree positions:
. Human Health Hazards #Sensitisation

Assay=E5H
Endpaint=G5H RC50 -

* The nodes related to the in chemico assays are passed due to
positive experimental data for the target chemical (node 2d)
and positive RA predictions for the potential metabolite (node
2a,2b).

* 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

Check are there any experimental data for the
parent chemical for node 3

\2lpha

B

o1
10100
Skin Sensitization

QSF LBOX
» Profiling » Category Definition E@u

» Input » Endpoint
- Predictions bucket
- [M:>2E3uM
o |M: 2E3uM
o |M: >2E3uM

Full names
1 - Protein binding alerts -
2a - in chemico Peptide depletion assay | |
2b - in chemico Peptide depletion assay
2c - in chemico Glutathione depletion as
hemico Adduct farmation assay | =
4a - in vitro Dendritic cell activity assay i
4b - in vitro Dendritic cell activity assay [
5 - in vivo Organ response (LLNA)

Delete Tautomerize

Data
-

Gather

Import

(<]

UCLIDS

Export

[ =]

Export  [UCLIDS D:

Import

1 [target]

‘Apply  Fiter endpont ree...

ring
Databases
Select Al Junselect All

M Physical Chemical Properties
A

Structure

)

3

M Environmental Fate and Transport T Info panel ( About ) Unassigned predictions bucket

otoxicological Information BT IR
man Health szards munotoxicity Hode short name: 3 -
:E.H i Node full name: in vitro Keratinocyte ARE (EC1.5, EC2, EC3) E
fritation / Corrosion . g e Relevant databases: H
— Meurotoxicity Keratinocyte gene expression Givaudan
L Associated endpoint tree positions:
B e ErR U s Human Health Hazards #Sensitisation
Sensitisation . 4 Assay=Keratinocyte gene expression (ARE)
Oskin Endpclr!t=E(l:1..5 o -
Hin Chemico —
CIDPRA
% Depletion of Cystine (2/2) Cl- 54.9 % R: 54.9(-103,212) %
% Depletion of Lysine (2/2) Cl: 6.3 % R:6.3(-69.8:72.4) %
HIGSH
GSH RC50 (2/2) CI Moderately Re...
aLcus 1. Select node 3

Inventories

Adduct Formation

Hin Vitra
Dendritic Cell Activity (h-CLAT)
ERenduitic Cell Actiing (MUSST)

EJ

MHToxicity to Reproduction

FlKeratinocyte Gene Expression (ARE)

2. Go back to Endpoint

3. Select highlighted database

4. Click Gather

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

6. Node 3 is getting “"Not passed” based on the experimental data
and implemented threshold (slide #14-15)
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QSAR TOOLBOX

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

Example 2

Full names Predictions bucket
M: =2E3 uM

1 - Protein binding alerts o : - o .

2a - in chemico Peptide depletion assay o o SrORC 5 C m :’;i“’\"
2b - in chemico Peptide depletion assay S L : 2 o |Me>ESuM
2c - in chemico Glutathione depletion as
2d - in chemico Adduct formation assa
4a - in vitro Dendritic cell activity assay |

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

Target chemical Info panel [ About ] Unassigned predictions bucket
-

HNode short name: 3
Mode full name: in vitro Keratinocyte ARE (EC1.5, EC2, EC3)
Relevant databases:
Keratinocyte gene expression Givaudan
Associated endpoint tree positions:
Human Health Hazards #5ensitisation
Assay=Keratinocyte gene expression (ARE)

Endpoint=EC1.5

* The node 3 related to the Keratinocyte ARE (EC1.5, EC2, EC3) is Not passed
based on the experimental data found for the target chemical (threshold are
specified on slide # 15) indicating data below threshold of EC3

* The workflow moves further to the in vitro Dendritic cell assay (nodes 4)

The OECD QSAR Toolbox for Grouping Chemicals into Categories 28.01.2014 85



QSAR TOOLBOX

Workflow process
Step 4. in vitro Dendritic cell activity assay h-CLAT
(expression of CD54 and CD86) (node 4a)

Example 2

S O SR
P PG e Check if there are any data for the target
. ST | chemical for the in vitro h-CLAT assay (nhode 4a)

| QSAR Toolbox 3.2.0.74 alpha [Document. 2 1 [c=ra
- S| | skin Sensitization [PEmEERS
QSAR TOOLBOX i E‘ h Ful names 5 : " Predictions bucket

- [m: Positve

} Profiling » Endpoint TN (| 1 - Protein binding alerts o
. |M: Positive

2a - in chemico Peptide depletion assay
Impart Delete Tautomerize 2b - in chemico Peptide depletion assay
m F . . 5 2c - in chemico Glutathione depletion a

IUCLIDS

Filter endpoint tree... 1 Mtarget] 1 4h - in vitro Dendritic cell activity assay |
5 - in vivo Organ response (LLMA) >

Databases

Target chemical Info panel [ About ] Unassigned predictions bucket

Node short name: 42
5 HNode full name: in vitro Dendritic cell activity assay h-CLAT (expression of CD54 and CD86)

5 F Relevant databases:
Dendritic cells COLIPA
iated int tree

Structure

[

ronmental Fate and
Human Health Hazards #Sensitisation

o
e FatGenetc Toxcil Iermsten . W =
H Ecotoxicological Inform Assay=Dendritic cell activity (h-CLAT)

Human Health Hazards —Immunatoxicit & - Il
@ some nodes had their status changed automatically. Type of method=In Vitro
HHlrritation / Corr oy

— MNeurotoxicity

—Repeated Dosd

Sensitisation
1";””%“& 1. Select node 4a
FIDPRA 2. Go to Endpoint
oo o rone e 3. Select database related to node 4a
FGsH 4. Gather data and click OK in the appeared message
L eese (@72) Cl: Moderately Re.- 5. The status of node 4a was changed to passed
Adduct Formation
In Vitro

Inventories

5L

MiPsie [T

Dendnitic Cell Actmty (MUSST)

CDas
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QSAR TOOLBOX

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

Example 2

[ = [ |

| Skin Sensitization

Fulmames L ﬂ Predictions bucket
................ T cciciacceaciaadP - Pociive

1- Protein binding alerts a4 2 S =2 42 2
: H M: Positive

'|| 2a - in chemico Peptide depletion assay o o % 2 5.9 clgogdo o
2b - in chemico Peptide depletion assay - 5 : : :
2c - in chemico Glutathione depletion as| || -7 ™=
2d - in chemico Adduct formation assay oy
3 - in vitro Keratinocyte ARE (EC1.5, EC: :

4a - in vitro Dendritic cell activity assa
4b - in vitro Dendritic cell activity assay [ | -
5 - in vivo Organ response (LLNA) = (5

355E

Target chemical Info panel Unassigned predictions bucket

Node short name: 43
Node full name: in vitro Dendritic cell activity assay h-CLAT {(expression of CD54 and CDaa)

£ Relevant databases:
@ Dendritic cells COLIPA
Associated endpoint tree positions:

Human Health Hazards#Sensitisation

Assay =Dendritic cell activity (h-CLAT)

Type of method=In Vitro

* The node 4a 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 (nhodes 5)
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QSAR TOOLBOX

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)

a74 alpha [Document_1] - =i

Lo L S
ODLBOX h To100 E

About Update
» Profiling » Endpoint » Category Definition ) Data Gap Filling
Delete Tautomerize The OECD QSAR Tcmlbﬂ!

nicals
L inte Categor|

Developed by LMC, Bulgarial

a Filter endpoint] HB[target,transt product] \ |4 [target transf. product] | |5[targemrar|sf. product] | \s [target transf. product] \ \7 [target transf prnduct]l a
Databases .

Structul

~

nmental Fate and Transport
[l Ecotoxicological Information Ra 1 7
Human Health Hazards =Sk
r=lin Chemico Skin Sensitization E‘&lg
DPRA Full names redictions bucket
% Depletion g1 - Protein binding alerts -l . o 3 %
2a - in chemico Peptide depletion assay | | - o T -
* Deplation § 2b - in chemico Peptide depletion assay . / b e .
‘TSH 2c - in chemico Glutathione depletion as| || = 77 ™ % e
GSH RC50 2d - in chemico Adduct formation assay |~ 2
LCMS 3 - in vitro Keratinocyte ARE (EC1.5, ECY| — T 6
4a - in vitro Dendritic cell activity assay | P e 20 R
Adduct Formall| 41 - in vitro Dendritic cell activity assay I Boae Gocacobocooassbooooascboboaascooocaasnooo
Helin Vitro _ (T pesavrsasaiiiiifiiNigisiiiiissazaiiiieatennaninananienanennes
Dendritic Cell AQH rarget chemical Info panel
T cost Ifpowd____ 1. Select node 5
ad Hode full ivo Of LA H
coss <5 Node full e 15 s () 2. Go to Endpoint
Dendritic Cell A Skin sensitization
[ é@ e T e postions: 3. Select database related to the node 5
Kerati cd 2 Human Health Hazards #Sensitisation =
Inventories Eé;ﬂl;cwa : Endpoint—£C3 4. CI |ck Gather
Ec2 : 5. Click OK
.
EC3 -
e — 6. The data appears in the bucket of the node
M P M: Posi H
B (@i2) M Positie osie 7.Nodes 5 and 6 are getting passed based on
[T wepesE I o | experimental  data  extracted for the target
FUndefined Assar 2/2) M: Positive M: Positive .
. - chemical
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QSAR TOOLBOX

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

Example 1

FuII names Predictions bucket

2a - in chemico Peptide depletion assay » - |M: Moderate sensitizer
2b - in chemico Peptide depletion assay
2c - in chemico Glutathione depletion as
2d - in chemico Adduct formation assay
3 - in vitro Keratinocyte ARE (EC1.5, ECZ
4a - in vitro Dendritic cell activity assay |
4b - in vitro Dendritic cell activity assay |
5 - in vivo Organ response (LLNA

6 - in vivo Organism response (GPMT

Target chemical Info panel [ About ] Unassigned predictions bucket
Node short name: 6 "

Node full names: in vivo Organism response (GPMT)
Relevant databases: EI
Skin sensitization
Skin sensitization ECETOC
Associated endpoint tree positions:
Human Health Hazards #Sensitisation

Endpaint=5 M W N

* 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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QSAR TOOLBOX

Conclusions

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

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