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QSAR TOOLBOX

Background

This is a step-by-step presentation designed to take the Toolbox user

through the workflow of a data gap filling exercise and justification of
the outcome.

The read-across prediction will be justified by fulfilling all information

requirements according to the Read Across Assessment Framework
(RAAF).
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QSAR TOOLBOX

Keywords

TARGET CHEMICAL - chemical of interest
MODULE - a Toolbox module is a section dedicated to specific actions and options

WORKFLOW - the use, in combination, of the different modules (e.g. prediction workflow: from input to
report)

PROFILER - algorithm (rule set) for the identification of specific features of the chemicals. Several types of
profilers are available, such as structural (e.g. Organic functional groups), mechanistic (e.g. Protein binding by
OECD) and endpoint-specific (e.g. in vitro in vitro mutagenicity (Ames test) alerts by ISS) profilers.

ALERT - the profilers consist of sets of rules or alerts. Each of the rules consists of a set of queries. The
queries could be related to the chemical structure, physicochemical properties, experimental data, comparison
with the target or list with substances and external queries from other predefined profilers (reference queries).

CATEGORY - “group” of substances sharing same characteristics (e.g. the same functional groups or mode of
action). In a typical Toolbox workflow, it consists of the target chemical and its analogues gathered according
to the selected profilers

ENDPOINT TREE - Endpoints are structured in a branched scheme, from a broader level (Phys-Chem
properties, Environmental Fate and transport, Ecotoxicology, Human health hazard) to a more detailed one
(e.g. EC3 in LLNA test under Human health hazard-Skin sensitization)

DATA MATRIX - Table reporting the chemical(s) and data (experimental results, profilers outcomes,
predictions). Each chemical is in a different column and each data in a different row

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories September, 2019 5
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QSAR TOOLBOX

Objectives

This presentation demonstrates a number of functionalities of the
Toolbox:

* Define target endpoint;

* Calculation of alert performance (AP) accounting for metabolism;
® Searching of analogues accounting for metabolism;

* Category consistency check;

* Selection of RAAF scenario;

* Filling in the report sections related to each read-across assessment
element.
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QSAR TOOLBOX

Specific Aims

* To familiarize the user with the Read-Across Assessment
Framework (RAAF) and more specifically with Scenario 2;

®* To introduce to the user the read across assessment elements;
®* To introduce to the user the report basket;

* To provide sufficient information to the user allowing for scientific
assessment of the outcome;

* To explain to the Toolbox user the rationale behind each step of
the exercise.
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QSAR TOOLBOX

Read-Across Assessment Framework

(RAAF)
Overview

« RAAF was developed by ECHA as an internal tool which provides a
framework for a consistent and structured assessment of grouping and
read across approaches under REACH.

« The outcome of the assessment is a conclusion on whether the read
across is scientifically acceptable or not.

« The RAAF defines different scenarios for different read-across
approaches.

« Each scenario is associated with particular aspects (assessment
elements, AEs).

« Total six scenarios are available: two for analogue approach and four
for category approach.
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QSAR TOOLBOX

Read-Across Assessment Framework

SCENARIO APPROACH

(RAAF)
Selection of a RAAF scenario

READ-ACROSS HYPOTHESIS
BASED ON

QUANTITATIVE VARIATIONS

Property of the target substance predicted to
(Bio)jtransformation to common be quantitatively equal to those of the source
1 Analogue N
compound(s) substance or prediction based on a worst-case
approach.
Properties of the target substance predicted
Different compounds have to be quantitatively egual to those of the
2 Analogue L . . .
gualitatively similar properties source substance or prediction based on a
worst-case approach.
(Bio}transformation to common Variations in the prupert_lesl observed among
3 Category source substances. Prediction basedon a
compound(s)
regular pattern or on aworst-case approach.
Different compounds have Variations in the prupert‘le5l observed among
4 Category L - . source substances. Prediction based on a
gualitatively similar properties
regular pattern or on aworst-case approach.
. . Mo relevant variations in properties observed
(Bio)transformation to common
5 Category ds) among source substances and the same
compoundis strength predicted for the target substance.
. Mo relevant variations in properties observed
Different compounds have
] Category litatively simil ti among source substances and the same
qualitatively similar properties strength predicted for the target substance

*Read-Across Assessment Framework (RAAF) available at https://echa.europa.eu/documents/10162/13628/raaf_en.pdf
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QSAR TOOLBOX

Read-Across Assessment Framework

(RAAF)
Selection of a RAAF scenario

- Distinguish whether it is an analogue or a category approach®
« To identify the basis of the read across hypothesis

« (Bio)transformation to common compound(s) — the read across hypothesis is that
different substances give rise to (the same) common compounds to which the
organism is exposed

« Different compounds have the same type of effect(s) — the read across hypothesis
is that the organism is not exposed to common compounds but rather, as a result
of similarity, that different compounds have similar (eco)toxicological and fate
properties. These compounds may be the source and target substances
themselves or one or more of their (bio)transformation products.

« For a category approach there is a need to take further account whether or not
guantitative variations in the properties are observed among the category members

*Read-Across Assessment Framework (RAAF) available at https://echa.europa.eu/documents/10162/13628/raaf_en.pdf
The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April, 2020 13
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QSAR TOOLBOX

Read-Across Assessment Framework

(RAAF)
Selection of RAAF scenario

« Each scenario consists of a pre-defined set of assessment elements (AEs) that,
when taken together, cover all of the essential scientific aspects that need to be
addressed in the read-across approach for a particular scenario.”

« Each AE reflects a critical scientific aspect of a read-across.

« The AEs could be:
o common for all scenario within one approach - common AEs for Scenario 1

and 2 (analogue approach) and common AEs for Scenario 3, 4, 5 and 6
(category approach)
o specific - addressing specific scenario.

*Read-Across Assessment Framework (RAAF) available at https://fecha.europa.eu/documents/10162/13628/raaf en.pdf
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https://echa.europa.eu/documents/10162/13628/raaf_en.pdf

QSAR TOOLBOX

Outlook

* Background

* Keywords

* Objectives

* Specific Aims

®* Read-Across Assessment Framework (RAAF)
* The example

* Workflow

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April, 2020 15



QSAR TOOLBOX

The Example

* In this example we will predict the skin sensitization potential of
chemical: 1,3-Propanediamine, N-(3-aminopropyl) - [CAS# 56-
18-8], which will be the “target” chemical;

* The category will be defined based on protein binding mechanism
identified in the target chemical after skin metabolism is taken
into account. The identified protein binding mechanism is
common to all the chemicals in the category;

* A read-across approach will be used for the prediction. The read-
across will be based on analogue approach expressed as common
underlying mechanism for metabolites of source and target
substances;

®* Read-across assessment elements will be included to the report;

* Examples for the possible content of each of AEs will be provided.
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QSAR TOOLBOX

The Example
Sidebar On Skin Sensitization

* Allergic contact dermatitis that results from skin sensitization is
a significant health concern.

®* Skin sensitization is a toxicological endpoint that is complex
and conceptually difficult.

* However, there is growing agreement that most organic
chemicals must react covalently with skin proteins in order to
behave as skin sensitizers.

* Therefore, mechanisms by which organic chemicals bind with
proteins are relevant to grouping chemicals that may be skin
sensitizing agents.

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

Workflow
* The Toolbox has six modules, which are used in a sequential
workflow:
O Input
O Profiling
O Data

O Category Definition
O Data Gap Filling
O Report

The modules will be presented in different sequence than the one showed
above.

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



Workflow

Scheme illustrating the Toolbox workflow

Profiling Category

Definition

L L L

Data Gap
Filling

Input ‘ Report

]

Data gap
Knowledge Data Categorization filling

Base Base 3 tools tools
Ll s o —

Reporting
tools
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QSAR TOOLBOX

Input
Overview

* This module provides the user with several means of entering the
chemical of interest or the target chemical.

* Since all subsequent functions are based on chemical structure, the goal

here is to make sure the molecular structure assigned to the target
chemical is the correct one.

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



QSAR TOOLBOX

Input Screen
Input target chemical by CAS#

| Xo6ed
QSAR TOOLBOX @ ' = =

» Input » Profiling P Category definition  » Data Gap Filling » Report »&

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

- p for Grouping Chemicals
TP ™ . = y == = ( ping
' % x Li} H - .-‘ 3 ) E E - . ‘-IJ @ into Categories

New Open Cloza Save CAS# Name  Structure Compaosition Jatabase Inventory List Substructure (SMARTS)  Query Define

° s

& Document 1

Developed by LMC, Bulgaria

[®) Search by CAS #

ool -

[ Selectall || Unselect All || Invert Selection | Selected 1 of 1

CAS 56-18-8
SMILES NCCCNCCCN
CS5 Relation High

Substance  Mono constituent

Composition HaMs A~ UNH A~ _-NH2

Name "1,3-propanediamine, n-(3-aminopro

Sources

Click CAS# button (1); Type CAS 56-18-8 in the blank field (2) and click Search (3). When the
structure appears, click OK (4).
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QSAR TOOLBOX

Input
Define target endpoint

Defining of the endpoint allows entering the endpoint of interest e.g. EC3,
LC50, gene mutation etc., along with specific metadata information. Based
on the metadata, relevancy of the profiles is provided expressed in
different highlighting.

Calculation of alert performance (AP) illustrated further is only possible if
the target endpoint is preliminary defined.

X6460@

QSAR TOOLBOX @ ge
=&

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

Search Target Endpoint The OECD QSAR Toolbox

Document Single Chemical Chemical List

B & X E B @ - § @ . =2 8 E E.- B ¢ (&) o Coegoren

New Open Close Save CAS# Name  Structure Composition  Select ChemlDs Database Inventory List Substructure (SMARTS)  Query Define Developed by LMC, Bulgaria
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QSAR TOOLBOX

Input
Define target endpoint

O T ® W B f
QSAR TOOLBOX 10100 e

* Input P Profiling P Data P Category definition P Data Gap Filling P Report H‘E

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

B & X @ mm-- § &6 m 8 = E- MW ¢

New Open Close Save CAS# Name  Structure Composition  Select ChemlDs Database Inventory List Substructure (SMARTS)  Query Define

Developed by LMC, Bulgaria

° Documents Filter endpaint tree... Y 1 [target]

LDEETNENS () Select endpoint e | Select endpoint %

# [C: 1My

Hhe M 4 Human Health Hazards
Sensitisation

Filter: || || Close |

I* Physical Chemical Properties
I* Environmental Fate and Transport _
I Ecotoxicological Information

4 Hurnan Health Hazards
Acute Toxicity
ADME
Bioaccumulation
Carcinogenicity
Developmental Toxicity / Teratogenicity =3
Genetic Toxicity COrgan Skin
Immunotoxicity
Irritation / Corrosion
Neurctoxicity Assay

Photoinduced toxicity
—m— T icity ‘ Endpoint

ver:
Toxicity to Reproduction 4
I Towicokinetics, Metabolism and Distribution

Type of method in Vive

LLNA

EC3 Selection of additional

metadata fields:

Add

Down

6 Remove
[ Back [ Finish |

By clicking Define (1) you could select the target endpoint. Select Sensitisation in the Human health hazards category
(2) and click Next (3). You need first to select EC3 endpoint (4) from the drop-down menu and then consecutively the
following metadata: Assay: LLNA, Organ: Skin, Type of method: In Vivo (5). Finally click on Finish (6).




QSAR TOOLBOX

Input
Define target endpoint

Once the endpoint is defined along with its metadata, they appear in the
endpoint tree and the corresponding row of the data matrix is highlighted.

QSAR TODLBOX FI'I 100 % (=

P Input » Profiling » Data » Category definition  » Data Gap Filling P Report »E

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

B & X2 mm.» § 6.2 B = E. W ¢ © oo

New Open Close Save CAS# Name  Structure Composition  Select ChemDs Database Inventory List Substructure (SMARTS)  Query Define

° BT Filter endpoint tree... Ti [target]

&% Document 1

# [C: 1;Md: 0;P: 0] CAS: 56188

Developed by LMC, Bulgaria

Structure e

[#) Environmental Fate and Transport

[#) Ecotoxicological Information

[-) Human Health Hazards

—— Acute Toxicity

+—{*] ADME

= Bioaccumulation

— Carcinogenicity

— D | Toxicity / Te icity
—— Genetic Toxicity

—— Immunotoxicity

= lrritation / Corrosion
—— Neurotoxicity

— Photoinduced toxicity

(] Sensitisation AW SWADP |

Toxicity to Reproduction o
(] Toxicokinetics, Metabolism and Distribution
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QSAR TOOLBOX

Data
Overview

* “Data” refers to the electronic process of retrieving the environmental
fate, ecotoxicity and toxicity data that are stored in the Toolbox.

Data gathering can be executed in a global fashion (i.e., collecting all
data for all endpoints) or on a more narrowly defined basis (e.qg.,
collecting data for a single or limited number of endpoints).

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April, 2020 26
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Gather

QSAR TOOLBOX

QSAR TOOLBOX

Import

o o

INga1 e IUCLIDG

ents

Latabases

¥ Input

Delete

P Profiling

Database Inventory

2 Selected

Select All

W CUU L UA
M Eye Irritation ECETOC
M Food TOX Hazard EFSA
Il GARD Skin sensitization
B Genotoxicity
B Genotoxicity OASIS

B Genotoxicity pesticides EFSA
W Hurman Half-Life

Unselect All

Il Keratinocyte gene expression Givaudan

W Keratinocyte gene expression LuSens
B Micronucleus 1SSMIC

B Micronucleus OASIS

B MUNRO non-cancer EFSA

rcinogenicity ECVAM

Invert |About| Op

REACH Skin sensitisation database (normalised)

M Receptor Mediated Effects

W Rep Dose Tox Fraunhofer TTEM

M Repeated Dose Toxidty HESS

B Rodent Inhalation Toxicity Database
W Skin Irritation

Skin Sensitization

M Skin sensitization ECETOC

B ToxCastDB

B Toxicity Japan MHLW

B Toxicity to reproduction (ER)
I ToxRefDB US-EPA

W Transgenic Rodent Database
B Yeast estrogen assay database
B ZEBET database

Inventories
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Filter endpoint tree...

¥ Cateaorv definition

Data
Gather data

rh

Y |1 ltarget]

Structure

[# Structure info

[#] Parameters

[#] Physical Chemical Properties
[#] Environmental Fate and Transport
[#] Ecotoxicological Information
[) Human Health Hazards

— Acute Toxicity

—{#] ADME

— Bioaccumulation

— Carcinogenicity

—— Devel tal Toxicity / Te

—— Genetic Toxicity
— Immunotoxicity
— lrritation / Corrosion
— Neurotoxicity

S P R,

5 points added across 1 chemicals,

o
01010

» Data Gap Filling

=

¥ Report

Xeord

Be
»E

The OECD QSAR Too
for Grouping Chemig
into Categories

00
10100

Read data?

) All endpoints ® Choose...

DCarcinogen icity

[CIDevelopmental Toxicity / Teratogenicity

[JGenetic Toxicity

I:l Immunotoxicity

[irritation / Corrosion
Neurotoxicity

[JPhotainduced toxicity

O Repeated Dose Toxicity 4

sensitisation <
[ToxCast
[Toxicity to Reproduction

| I:lToxicokinetics, Metabalism and Distrbution

N\
Loc ]|

Caneel |

1. Go to Data module;

2. Select the highlighted databases
without ECHA REACH (these are the
databases containing data for the
defined target endpoint (slide 24));

5 3. Click Gather;

4. Select only ‘Sensitization” from the
appeared window and click OK;

5. A pop-up message informs that 5
experimental data points for the target
chemical has been found.




QSAR TOOLBOX

Data
Gather data

* Toxicity information on the target chemical is electronically collected
from the selected dataset(s).

* It should be kept in mind that the search for data and analogues (and
further calculation of AP) is performed only among the chemicals
which are listed in the selected databases. In this example only the
Skin sensitization database and REACH Skin sensitization database
(normalized) are selected.

* In this example, a pop-up window appears stating there are 5
experimental data points found for the target chemical. There are
three out of five ppositive experimental data for the target chemical.

* Go to the Profiling module to check for the possible reasons of the
positive effect (to check for an alert identified in the target chemical).
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QSAR TOOLBOX

Profiling
Overview

“Profiling” refers to the electronic process of retrieving relevant information on the target
compound, other than environmental fate, ecotoxicity and toxicity data, which are stored in the
Toolbox database;

“Profiling” module contains all the knowledge in the system coded in profiling schemes (i.e.
profilers);

“Profilers” are a collection of empirical and mechanism knowledge (expertly derived) which
could be used to analyse the structural properties of chemicals;

The “profilers” identify the affiliation of the target chemical(s) to preliminary defined categories
(functional groups/alerts);

The “Profiling” module contains also observed and simulated metabolisms/transformations,
which could be used in combination with the profilers;

The outcome of the profiling determines the most appropriate way to search for analogues, but
they are also useful for preliminary screening or prioritization of substances;

The “profilers” are not (Q)SARs, i.e. they are not prediction models themselves;

Based on the “profilers’ relevancy” (determined by the defined target endpoint), the most
suitable once are getting colour highlighted*.

*For more details regarding relevancy of the profilers see ppt: Example for predicting skin sensitization taking into account alert
performance
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QSAR TOOLBOX

° Documents Filter endpoint tree... Y |1 ltarget]

° Profiling methods
Opticns « =

Profiling

—
01010
00
QSHR TOOLBOX 10100
» Profiling ¥ Category definition » Data Gap Filling » Report

b-~Fling Custom profile

B g

Apply View

Developed by LMC, Bulgaria

f

Select All Unselect LI Invert

ey Hal NH NH;
Protein binding alerts for skin sensitization accordi Structure PN A2
Protein binding alerts for skin sensitization by QAS
Protein binding by QASIS

H Plausible

M Aguatic toxicty cassification by ECOSAR
M Chemical elements
I Groups of elements
M Keratnocyte gene expression [=] Human Health Hazards
M Lipinski Rule Oasis — Acute Toxicity .
Il OECD HPV Chemical Categories ADME
W Organic functional groups
M Organic functional groups (nested)
W Organic functional groups (US EPA)

— Bioaccumulation

—— Carcinogenicity

M Organic functional groups, Norbert Haider (check| — Develoy I Toxicity / Te icity . 1 . GO tO Pl"OfiIing SeCtlon
rotein binding b —— Genetic Toxici -
E zroze'n :h:hg pztz)ﬁ{c?cys (DPRA 13%) I fmme:“;nxic?; 2 . CI |Ck U I‘lseleCt AII ;
Protein binding potency GSH L . . e
B rotan Bindna potency h-CLAT [ - 3. Select all suitable profiling schemes
e —— Photoinduced toxicity I and simulators (green highlighted);
e Seiected ] | oo Do Towicty AW SWACP | 4. Click Ap P Iy.
Select All Unselect All Invert
table
Autoxidation simulator
Skin metabolism simulator (] GPMT 1/1 M: Category 18

H Plausible =] LLNA
W Autoxidation simulator (alkaline medium)
I Dissociation simulator
Hydrolysis simulator (neutral) EC3
mulator (acidic)
P (#] Miscellaneous 1/1 M: Category C =
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QSAR TOOLBOX

Profiling
Profiling results

1) No alerts are identified in the target structure as a parent;

2) No metabolites are produced as a result of abiotic activation
(Autoxidation simulator);

3) 5 metabolites are produced as a result of biotic activation (Skin
metabolism simulator);

4) Endpoint specific protein binding alerts are identified in the
metabolites produced by the Skin metabolism simulator.

See on the next slide
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QSAR TOOLBOX

QSAR TOOLBOX

Profiling

&

Apply View

Custom profile

% ™

New Delete

Documents.

&% Document 1

# [C: 1M, : 1] CAS: 140261
1 Hydrolysis simulator (neutral)
: 0] metabolite #1

[C: 1;Md: 0;P: 0] metabolite #2
-

Filter endpoint tree...

Profiling
Profiling results

rh

P Category definition

Structure

m—
01010
01 0
10100

P Data Gap Filling

=

» Report

@ Document 2
# [C: 1;Md: 0;P: 0] CAS: 56188

Profiling methods

General Mechanistic
Protein binding by OASIS

Endpoint Specific
Protein binding alerts for skin sensitiz...

Protein binding alerts for skin sensitiz...

No alert found

No alert found
No alert found

Options 4 3 Selected 1T Metabolism/Transformation )
Select All Unselect All '—El A idati 0 metabolite(s) A|
Suitable General Mechanistic
Protein binding alerts for skin sensitization accor, 3] Endpoint Specific
Protein binding alerts for skin sensitization by 04 § "

Protein binding by OASIS

—{) Skin metabolism simulator

4 metabolite(s)

N~

M Plausible
M Aquatic toxicity dassification by ECOSAR
| nte

hamir|

Metabolism/Transformations
Options 4

-] General Mechanistic

Protein binding by OASIS

3 x Schiff base formation

3 x Schiff base formation >> Schiff base
ff base formation > > Schiff base
1 x Schiff base formation >> Schiff base
1 x No alert found

formation with carbonyl.
formation with carbonyl..
formation with carbonyl..

3

Select All
Suitable
Autoxidation simulator
Skin metabolism simulator
H Plausible

Unselect All

W Autoxidation simulator (akaline medium)
W Dissocation simulator
M Wudrnhcic cimuibitar (naitral)

“—{-] Endpoint Specific

Protein binding alerts for skin
sensitization by OASIS

— Protein binding alerts for skin s...

1 x Skin sensitization Category 1A

3 x Schiff base formation
Schiff base
2 x Schiff base formation >> Schiff base

3 x Schiff base formation >>

1 x Schiff base formation >> Schiff base
1 x No alert found

formation with carbonyl.
formation with carbonyl..
formation with carbonyl..
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No alerts are identified in the
target structure as a parent;
No metabolites are produced
as a result of abiotic
activation (Autoxidation
simulator);

4 metabolites are produced
as a result of Dbiotic
activation (Skin metabolism
simulator);

Endpoint specific protein
binding alerts are identified
in the metabolites produced
by the Skin metabolism
simulator.
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QSAR TOOLBOX

Recap

* In module Input, you have entered the target chemical and defined the
target endpoint.

* In the Data module, you saw the database corresponding to the defined
target endpoint. You also found some experimental data for the target
chemical available in the selected databases.

* In the Profiling module, you profiled the target chemical with profiling
schemes and metabolic simulators, suitable for the selected target
endpoint.

* Protein binding alerts for skin sensitization were identified for some of
the metabolites produced by simulating of biotic activation (skin
metabolism).

* Click “Category Definition” to move to the next module.
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QSAR TOOLBOX

Category Definition
Overview

®* This module provides the user with several means of grouping
chemicals into a toxicologically meaningful category that includes the

target molecule.
* This is the critical step in the workflow.

®* Several options are available in the Toolbox to assist the user in
refining the category definition.
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QSAR TOOLBOX

Category Definition
Grouping methods

* The different grouping methods allow the user to group chemicals into
chemical categories according to different measures of “similarity” so that
within a category data gaps can be filled by read-across.

* For example, starting from a target chemical for which a specific protein
binding mechanism is identified, analogues can be found which can bind by
the same mechanism and for which experimental results are available.

* If no alert is identified in the target structure, but is identified in its
metabolites, analogues can be searched accounting for a metabolism (e.g.
metabolites of the analogues to have same metabolic pattern as
metabolites of the parent chemical). In this way the target chemical and
the identified analogues will have similar metabolic pattern.

* When more than one alert is found in the target structure before or after
metabolic activation, ‘Alert performance’ functionality could help for
defining which of them is the most suitable for primary categorization. The
latter is shown on the next few slides.
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QSAR TOOLBOX

Category Definition
Searching for analogues accounting for
skin metabalism

Grouping options (Skin metabolism simulator) — O x
@ r| E ® All queries At least one
TOOLBOX T 5
ARl Ll Chemical Query Criteria

» Input » Profiling n  » Data Gap Filling

sy T ET—

E B b R E BH
- L

Define Dyline with metabolism Subcategorize Combine Clustering Category elements | none - No criteria.
[ Filter endpoint tree.. Y [ [target]

Grouping methods =] Select metabolism — O X

ptions «

A
__select Al Unselect Al | Invert | Select All Unselect All T Metabolite 1
Suitable

Protein binding alerts for skin sensitization| 4 Documented
Protein binding alerts for skin sensitization| Observed Mammalian metabolism

Protein binding by OASIS Observed Microbial metabalism | none * | | No cntena.
Plausible ot |

Aquatic toxicty ckssification by ECOSAR Observed Rat .In vivo metz.bolusrr.] o
o Observed rat liver metabolism with quantitative data
Groups of elements Observed Rat Liver 59 metabolism

Keratinocyte gene expression 4 Simulated

Lipinski Rule Oasis

OECD HPV Chemical Categories
Organic functional groups

Organic functional groups {nested)

Organic xncﬁma: groups (U;:»‘h EPA) - Hydrolysis simulator (acidic) ,7 none < || No criteria
Organic functional groups, Norbert Haider| P : " ’ o 3
Protein binding by OECD Hydrolysis simulator (basic) S

Protein binding potency Cys (DPRA 13%))|

Protein binding potency GSH in vivo Rat metabolism simulator

Protein Binding Potency h-CLAT Microbial metabolism simulator

Protein binding potency Lys (DPRA 13%)| ol ol L

R -
Respiratory sensitisation or All chemicals
Structure similarity =

Substance type g

US-EPA Wew Chemical Categories
Unclassified

Acute aquatic
Acute aquatic A by Parent 8 Metabolites none * | | No criteria.
Acute Oral

i
OE | | Cancel |

I 3] Undefined Tvoe of method 141 M: sensitising Aloct oot

leg BioHC half-ife (
egradation fragme:
egradation primary (
egradation probabilt

el 1. Click Define with metabolism;

odegradation probabilit

seeabien 2, Select Skin metabolism simulator;
eeaed 3. Click OK;;
Carcinogenicity (genoto;| o .
4. Target and all metabolites produced by the selected simulator appear. | ] cot
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QSAR TOOLBOX

Category Definition
Searching for analogues accounting for
skin metabolism

=/ Grouping options (Skin metabolism simulator) - X

& All queries At least one

Chemical Query Criteria

E E Target categories

Define Define wi o No alert found
‘ nens © || No criteria. Schiff base formation

Schiff base formation > » Schiff base formation with carbonyl compounds

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

Schiff base formation > » Schiff base formation with carbonyl compounds = > Bis aldehydes

Metabolite 1
Suitable

Protein binding alert]
Protein binding alert]

Protein binding by " . ‘ none ~ || No criteria.
Plausible

Aquatic toxicity clasg

Chemical elements .

Groups of elements 9 0pt|uns

Keratinocyte gene 4

Lipinski Rule Oasis e < Down Up Reset Options
All categories

none ~ | | No criteria. (N/A) G

Acylation

Protein binding by g . - 5 :

Protein b’nd'ng pzt ) Acylation > (Thic)carbamoylation of protein nucleophiles &

Protein binding potd
Protein Binding Potd All chemicals
Protein binding potd .
Respiratory sensitisal " @ anD O OR [ striet
Structure simiarity ) B

B 2 [ 5ort results

Profiler: | Protein binding alerts for skin sensitization by OASIS ¥ | Options: | Edit

Combine profiles [ Invert result

Parent & Metabolites Profile ~

oK | | Cancel

Scales |

odegradation prob
Biodegradation prob

Caloylate

Define profile query for the package - “Parent & Metabolites” and then select Protein
binding alerts for skin sensitization by OASIS.

2. Click Edit to see all identified alerts in the parent and metabolites.
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QSAR TOOLBOX

Category Definition
Alert performance calculation

|- Grouping options (Skin metabolism simulator) - m]
0O O R =,
® All queries ' At least one
Chemical Query Criteria

D D bo bea 3
) ) none || No criteria.
B

l‘)‘ ticns 4
f Select Al (=] — O b
.‘ Aggregation options
- = Categorical scale (ordinal)
‘.'A | Maximal = |
st || Skin sensitisation Il (ECETOC) g — 9
: ':“- | Skin sensi:sa::]ion | (Oasis) | 1 . CI |Ck sca,es button,
S S Sensideaton éf;;ﬂfﬂf} | 2 2. Select Skin sensitization
o II (ECETOC) scale
+ 3. Click Calculate to
evaluate the alert
performance.
| OK | | Cancel N
Parent & Metabolites E 5 Profiler: | Protein binding alerts for ckin sensitization by OASIS + | Options:
A\ert_periom'l:lce_ = I
Scales
3 |
Calculate I
————
< I

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April, 2020 38



QSAR TOOLBOX

Category Definition
Alert performance calculation

Using of "Skin met.  Positive 80.00% Show chemicals...

. Alert performance results...

simulator”
Combined paren
products requirer
No al

found <AND>Schi
formation >> Schi
formation with ca
compounds >
Aldehydes<AND>5¢
formation >> Schi
formation with ca
compounds >> Bis 2
(Protein binding aler
sensitization by C

20.00%

[ With data(12)...

Show chemicals...

[ With data(3)...

Using of “Skin met:
simulator”
Combined paren
products requirer
No alert

(Protein binding aler
sensitization by C

Using of “Skin met:
simulator”
Combined paren
products requirer
Schiff |

formation >> Schi
formation with ca
compounds > > Alc
(Protein binding aler
sensitization by C

46.22%

53.78%

51.09%

4891%

Show chemicals...

\ With data(611)...

Show chemicals...

\ With data(711)...

Show chemicals...

\ With data(187)...

Show chemicals...

\ With data(179)...

Using of "Skin met:
simulator”
Combined paren
products requirer
Schiff |

formation >> Schi
formation with ca
compounds >> Bis 2
| (Protein binding aler

82.35%

17.65%

Show chemicals...

[ With data(14)...

Show chemicals...

[ With data(3)...

Statistic for all alerts
identified in the package
“Parent & Metabolites”

<j:| Statistic for each of the alerts
identified in the package
“Parent & Metabolites”

The alert with the best performance
in this case.
{— “Bis aldehydes” alert will be used
for searching for analogues (see
next slides).

g Keep in mind that the statistic is obtained from the chemicals and data, available in the selected databases

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

Category Definition
Searching for analogues accounting for
skin metabolism

| Grouping options (Skin metabolism simulator)

® All queries At least one

Chemical Query Criteria
| none ¥ | | No criteria.
T |
Metabolite 1
| none ¥ | | No criteria.

Target categories
Schiff base formation = > Schiff base formation with carbonyl compounds = > Bis aldehydes

® Options

All categaories
& o criteria (N/A) ~
PR none | N teria. Acylation
Acylation » > (Thio)carbamoylation of protein nucleophiles i
— / 1 Combine profiles [ Invert result
p . . / o aND © or LI Stict
. . [] Sort results
Click Edit; 7
Remove all alerts except this with the [>"® " o I
best performance (Bis aldehydes);
3. Conﬁl‘m the Change by C"Cking OK; =] Grouping with "Protein binding alerts for skin sensitization by OASIS"  — m] %
4. Confirm that you have selected different
from the target categories. This is just an 5 e v o ey eaeres 4
informative message
5. Click OK in the main window to start the ok ][ et | ] o ot shovw tis i =
search.
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QSAR TOOLBOX

Category Definition
Summary information for Analogues

17 chemicals with 44 experimental results are found across all 28 analogues related to the defined target endpoint
(data for skin sensitization is selected only).

01010 XKeee®
QSAR TOOLBOX fo100 % =R

»E

Categorize Category consistency The OECD QS

3 4 ’ for Grouping Chemica
E B b % i

Define Define with metabolism Subcategonize Combine Clustering Category elements Developed by LMC, Bulgaria

P Input * Profiling n ¥ Data Gap Filling » Report

Filter endpaint tree...

Documents

Grouping methods .
0 Selected Structure P W M
Unselect All 8

Invert

Suitable
Protein binding alerts for skin sensitization) [ Photoinduced toxicity
Protein binding alerts for s
Protein binding by OASIS

Plausible
Aquatic toxicity classification by ECOSAR
Chemical elements
Groups of elements
Keratinocyte gene expression

— Repeated Dose Toxicity o
-] Sensitisation AW SWACP |

1= in Vivo

(+] GPMT 15/20 M: Category 1B M: Positive M: Negative M: Category 14

Lipinski Rule Oasis (] HRIPT
OECD HPV Chemical Categories =] LLNA
Organic functional groups EC3 Y 1: 0.882 % M: 1.68 % M: Positive M: Negative M: 8.4 %
Organic functional groups (nested) o M -
Organic functional groups (US EPA) Miscellaneous el Elel
Organic functional groups, Norbert Haider — ToxCast
Protein binding by OECD —— Toxicity to Reproduction
Protein binding potency Cys (DPRA 13%)) {7 Toxicokinetics, Metabolism and Di
Protein binding potency GSH .
Protein Binding Potency h-CLAT [ Profiling
Protein binding potency Lys (DPRA 13%)| _'?Enml Mechanistic
Respiratory sensitisation Protein binding by OASIS Ne alert found
Structure similarity Endpoint Specific
Substance type R . .
11S-FDA New Chemical Catannrbas Protein binding alerts for skin sensitiz... Mo alert found y
S TP S e R SR
< >

€ | Chemical statistics representing the number of chemicals and
the available experimental data for them.
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QSAR TOOLBOX

Data Gap Filling
Overview

* "Data Gap Filling” module give access to five different data gap filling tools:
O Read-across

O Trend analysis

O (Q)SAR models

O Standardized workflow
O Automated workflow

* Depending on the situation, the most relevant data gap mechanism should be chosen,
taking into account the following considerations:

O Read-across is the appropriate data-gap filling method for “qualitative” endpoints like skin
sensitisation or mutagenicity for which a limited number of results are possible (e.g. positive,
negative, equivocal). Furthermore read-across is recommended for “quantitative endpoints” (e.g.,
96h-LC50 for fish) if only a low humber of analogues with experimental results are identified.

O Trend analysis is the appropriate data-gap filling method for “quantitative endpoints” (e.g., 96h-
LC50 for fish) if a high number of analogues with experimental results are identified.

O “(Q)SAR models” can be used to fill a data gap if no adequate analogues are found for a target
chemical.

In this example we will use the read-across approach.
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QSAR TOOLBOX

Data Gap Filling
Apply Read-across

QSAR TOOLBOX @ E rh %0100 2«

»E

Gap Filling Worlkflow Zhe OECD QSAR Toolbox

o . . Possible data inconsistency ir Grouping Chemicals
= -

to Categories
-

» Input » Profiling P Category definition P Data Gap Filling

_ | ’ Metadata
Trend analysis Read across standardized Automated 4 Assay eveloped by LMC, Bulgaria
° Docum Filter endpoint tree... Y Altarget] 2 | . End;:)li_rTA (17 chemicals; 44 data)
&% Document 1 +[EC3 (17 chemicals; 44 data)
# [C: 1:Md: 5:P: 0] CAS: 56188 4 Native scale/unit ne |l
O [C: 28;Md: 103;P: 0] Grouping with m Structurs M [#Iskin sensitisation | (Oasis) (1 chemicals; 1 data) ""\\/\3
[+#]5kin sensitisation 11 (ECETOLC) (4 chemicals; 4 data) o
[V]skin sensitization EC3(ratio) (13 chemicals; 39 data)
- — 4 QOrgan
— Photoinduced toxicity . +/Skin (17 chemicals; 44 data)
— Repeated Dose Toxicity o 4 Type of method
5] Sensitisation AW SWACP | +lin Vivo (17 chemicals; 44 data)

Select scale/unit to use

() Skin Sensitization (Danish EPA) [0 native data and 44 converted)]
Skin sensitisation | (Oasis)  [1 native data and 40 converted)]
Skin sensitisation |l (ECETOC)  [4 native data and 40 converted]
Skin sensitization EC3(ratio) [39 native data and 0 converted]

L. 0,222 % ) (_) Skin sensitization GHS (ordinal) [0 native data and 40 converted] egative M: 8.4 %

° Data Gap Filling Settings

15/20 M: Catego
12

Only endpoint relevant

At this position: 7 M:Category C M:Cq  Conyerted data
Select a cell with a rigid (bold) path — ToxCast 1 - 1 from scalefunit Skin sensitisation | (Oasis)
Automated workflows 0 — Toxicity to Reproduction . 3% from scalefunit Skin sensitization EC3(ratio)
Standardized workflows —{#] Toxicokinetics, Metabolism tion
[] Profiling 5
—ﬁneml Mechanistic
Protein binding by OASIS No alert found Chemicals 17/17; Data 44/44 L——I ok || cancel |

1. Click on the row with the target endpoint and the cell corresponding to the target chemical;
2. Go to Data gap filling module;

3. Click Read-across button;
4,
5.

Select Skin sensitisation II (ECETOC);
Click OK.
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QSAR TOOLBOX

Data Gap Filling
Apply Read-across

Subcategorization

[} X

Subcategorization

Profilers

- [m] x

Adjust options

secd

Options 4 »
j Select All | Unselect All N gﬂ
et arget
Options 4 Profilers 1 Selected Adjust options [90%,100%] QE
i ?}E;;C_}— :!hem:nselect All | Invert Options Target The OECD QSAR Toolbox
- or Groupi | i
DNA alerts for AMES, CA and MNT by OASIS No alert found el
Eye irriutionj,:corrosion Excllusion rulles ;:y B:: Schiff base formation LA
Eye irritation/corrosion Inclusion rules by B . ) Tautomers unstable _ _
in vitro mutagenicity (Ames test) alerts by 156 Schiff base formation - Tox;;o‘ogtm,?ld s Developed by LMC, Bulgaria
in vi i i ! Schiff base formation peated dose (HESS)
in vivo mutagenicity (Micronucleus) alerts by 15! 4 Custom
Schiff base formation AOT Immidiate hydrolysis
C f Example Prioritization Sch FBT,
Oncologic Primary Classification EE‘:.;-“test mple Praiteztion schame (PET) | Dfferfre
Protein binding alerts for Chromosomal aberratic < > Eae
Options 4 Metabolisms 0 Selected
Select All Unselect All Invert Anzlogues
Do not account metabolism -~ (4) [0%,10%)
¢ > 4 Documented g
. L P Gbmeres Harmalon metsbolsm el I: positive M:Negative  M:84% M: 58.3 % M:2.2 % M:22% .
Retinoic Acid Receptor Binding Differ from Observed Microbial metabalsm ‘ N
Observed Rat In vivo metabolism 5
rtER Expert S‘ﬁtem - USEPA \fi", At least . Observed rat liver metabolism with quantitative da (1) [60%,70%) m
< = [STOP] Observed Rat Liver 59 metabolsm 1) [80%90%) i~
| | O Allcate . Simulated ’ for E€_3, based on 15 values ‘ Select / filter data
Options 4 Metabolisms l Predicted: Positive
Select All Unselect All | Invert E Analagues | Subcategorize |
N N " Hydrolysis simulator (acidic)
Observed Microbial metabolism (15) No alert found Hydrolysis simulator (basic) Selected 8 (3/11) [ )
Observed Rat In vivo metabolsm (3) Nucleophilic addifgt in vivo Rat metabolism simulator v o 0 | L iSE S S |
Observed rat liver metabolism with (5} Nucleophilic addi . s | [Py - -
Observed Rat Liver 59 metabolism ey | Mark chemicals by descriptor value
4 Simulated (5) Nucleophilic addj
(16} Schiff base form: 5 | Filter points by test conditions |
16) Schiff base form;
(1 5} Schl'ff base Form | Mark focused chemical |
Hydralysis simulator (acidic) (15) 8 T base 1aMmi legative 1 ® = L ;
Hydrolysis simulator (basic) (16) Schiff base formi | Mark focused points |
in vivo Rat metabolism simu ‘ ’ L B S B s B s B B L B m B S B e B B B H T Remove marked data
Microbial metabolism simulzjor 2 Selected 5 (11/18) -10 -5 0 5 10 13 | |
I i i Clear existing marks.
Rat liver 59 metabolism sinfulator Select different log Kow 9 »
Remove selected | e geccriptor X | log Kow v / Accept prediction

Open Select/filter data and Subcategorize by: 1) Protein binding alerts for skin sensitization by
OASIS profiler in combination with Autoxidation simulator, 2) Remove the different analogues; 3)
Select Structural similarity 4) Select all analogues (3) similar less than 30% to the target chemical,
by hold Ctrl button; 5) Click Remove
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QSAR TOOLBOX

Data Gap Filling
Apply Category consistency elements

[“] Category consistency wizard

QSAR TOOLBOX

» Input » Profiling 2D/3D parameters

4 Parameters
Categorize Category consistency <20
- o Boiling point
E > = . I 1 ‘¥ ) E log Kow
L L!bv Molecular Weight

Vapor Pressure (Antoine method)
Water Solubility

Add / Remove

Physico-chemical data

Define Define with metabolism Subcategorize Combine Clustering  Categorv elements

° Cramis Filter endpaint tree... Y | [target] (11 18

@ Document 1
#¥ [C: 1;Md: 5;P: 0] CAS:

4 Physical Chemical Properties

Grouping \\fl'lh met: Structure ] Bailing point
0] Enter GF(RA) ? 4 Partition Coefficient:
:P: 0] Subcategoniz N-Octanol/Water

Vapour pressure
Wiater solubility

Add / Remove

[C: 4;Md: 44;P: 0] Subcate

PR TAM: 0.882 % Imv: 2.2 %

Read-across prediction for Ef
Observed: Positive (%3): Prec

Prediction Back Next Cancel oK
Positive + . LA | L 1t . E ....... L. LS Mark chemicals by W3
0 Selected i | Mark chemicals by descriptor value |
Unselect All Invert n !
Suitable b i | Filter points by test conditions |
Protein binding alerts for skin sensitization ! §
Protein binding alerts for skin sensitization _ i | Mark focused chemical |
Prote.'n blnd'ng by DAS:[S Negat“"e <4+ + +e b + ¥ $——b—d——+ + + ¥ +——F i ....... P.’ k - d : i
viark Tocused points
After subcategorization process go back go the Category definition SR
module and apply category elements™ (1). ; 08 06 04 T 3
No different selection than the default is needed - click OK (2). C'e"”e"'“‘"g"’-y v
Once the category elements are applied accept the prediction (3). /Accept prediction

*For more information on category elements see Tutorial 27 TB 4.4. Category elements for assessing Category consistency.pdf
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QSAR TOOLBOX

Recap

* In the Category definition module you found analogues based on the
alert with the best performance accounting for skin metabolism.

* In Data gap filling module you applied a read-across approach. Read-
across is the appropriate data-gap filling method for “qualitative”
endpoints like skin sensitisation. Since the most of the analogues and
all five neighbouring tested chemicals in the category were positive, it
was easy to accept the prediction of positive for the target chemical.

* Category consistency was checked by applying the category elements.

®* You are now ready to complete the final module and to create the
report.

* Click "Report” to proceed to the last module.

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April, 2020 46



QSAR TOOLBOX

Report
Overview

* The report module generates a report for predictions performed within
the Toolbox.

* The report module contains a predefined report template which users
can customize.

* Additionally a specific RAAF scenario could be chosen. Selection of one
of the scenarios will append automatically the related assessment
elements to the corresponding report sections.
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QSAR TOOLBOX

Report
Selection of RAAF scenario

To select the applicable RAAF scenario for assessment, the following aspect should
be identified™:

1) the type of approach applied - analogue approach or category approach;
2) the read-across hypothesis;

3) For category approach - whether quantitative variations in the properties are
observed among the category members must be considered.

_0_

[ ANALODGUE 1 CATEGORY ]
Quantitative
[  varationsin —
properties
B Ji
Variations among No variation among
the category members the category members
1 1
| |
(Bio) transformation  Different compounds [Bio) transformation  Different compounds [Bio) transformation  Different compounds
to comman have the same to common have the same ‘to common have the same
compound(s) type of effect{s) compound|s) type of effect(s) compound(s) type of effect{s)
v v v v v v
Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario B

*Read-Across Assessment Framework (RAAF) available at https://echa.europa.eu/documents/10162/13628/raaf _en.pdf
The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April, 2020
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QSAR TOOLBOX

Report
Selection of RAAF scenario

For the current example:
- the type of approach applied - analogue approach is used (threshold of <3
analogues is proposed by LMC for the analogue approach) ;

« the read-across hypothesis - different compounds with common underlying
mechanism for metabolites of source and target substances ;

Based on that Scenario II was identified as appropriated for the current example.

— @

AMALOGUE CATEGORY

|

Variations among No variation among
the category members the category members

(Bio) transformation [Bio) transformation  Different compounds [Bio) transformation  Different compounds
to commen to common have the same to commen have the same
compound(s) compound|s) type of effect(s) compound(s) type of effect{s)
v L J v L J v L J
Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6
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QSAR TOOLBOX

Read-Across Assessment Framework

(RAAF)
Scenario 2

« Scenario 2 covers the analogue approach for which the read-across hypothesis is
based on different compounds with qualitatively similar properties.

« For the REACH information requirement under consideration, the property
investigated in a study conducted with one source substance is used to predict
properties that would be observed in a study with the target substance if it were
to be conducted.

« The current case corresponds to Example 2 for Scenario 2 of the RAAF*. The
target (B) and the source chemicals (A) are biotransformed to substances causing
the same type of effects through a common mechanism (Al and B1). The rest of
the obtained compounds, non-common for the target and the source substance
does not influence the prediction of the property under the consideration.

COMMON NON-COMMON
COMPOUND COMPOUNDS

PARENT SUBSTANCES (BIO)TRANSFORMATION

A AL+ A2

B B-=>Bl Bl =

*Read-Across Assessment Framework (RAAF) available at https://echa.europa.eu/documents/10162/13628/raaf _en.pdf
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QSAR TOOLBOX

Report
Generation report according to RAAF-Scenario 2

QSAR TOOLBOX

P Input » Profiling P Category definition » Data Gap Filling

aYPEs b EEE B

Prediction Da egory QMRF  SMIFile SDFFile CAS List Data Matrix

| Customize report content and appearance

° Documents Filter endpaint tree...
&

W% Document 1 . H I 1 Add RAAF scenaric
LR T Customize report -

: 56188
Grouping with m Structure

] Enter GF{RA)

1] Subcategoriz Prediction details (1)

8;P: 1] Subcateg

Target and prediction summary

Prediction details (I}
Target profiles
[¥] Analogues selection details

— Photoinduced toxicity
— Repeated Dose Toxicity
-] Sensitisation

AW SWACP |

[[] Appendix: Grouping / subcategorization

[ Appendix: Specific report explanations
Category

Category definition and members

Consistency check

/20 M: Category 1B

Category definition
and members

Options
Consistency check Data matrix
Options

(] Miscellaneous 8/37 M: Category C

—— ToxCast
— Toxicity to Reproduction Move Up Move Down
—{#] Toxicokinetics, Metabolism and Di

[J Remove password protection of the PDF files.
Note: If the protection is removed, this will be specified in the first page of the report

Profiling
%Geneml Mechanistic Back I Next I Cancel ICmatereportI
Go to the Report module and click on the cell with the prediction; v
Click the Prediction button;
Check the box at the top to add RAAF scenario;

Select Scenario 2 from the drop-down menu. Section of the report to which the related AE automatically
appeared are getting yellow highlighted.

A WN R
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QSAR TOOLBOX

Report
Generation report accordlng to RAAF-5cenario 2

| Customize report content and appearance O *

. Add RAAF scenario
Customize report

v p Customize report content and appearance 2] Customize report content and appearance — [m] *

(%) 1.1. Category definition

() 2.1. Physicochemical similarity
(»2.2. Structural similarity
[@ Structural similarity

(=) 1.2. Category members

I@ Information of category members

I@ Ranges for selected physicochemical p|
(%) Purity / Impurity
@ AE A.1: Characterisation of source sub)

(~) Comments on structural similarity

=

(%) AE A.2: Link of structural similarity and differences with the proposed prediction|

(2 2.3. Mechanistic similarity
l@ Mechanistic similarity

Category definition (&) AE A3: Raliability and adequacy of th

L teliwe (=) 1.3. Profiles/Metabolisms
Consistency check (%) List of profiles/metabolisms

Category definition
L [ E“gbm 1]11®2€2.1: compounds the test organi
n’

(%) Comments on mechanistic similarity

1) AE 2.2: Common underlying mechanism, qualitative aspects

Cats definiti e .
[@ 2.4. Additional endpoints

 \corane i || 2 25 Othr As

AE 2.3: Common underlying mechanism, quantitative aspects

EED AE 2.4: Exposure to other compounds than to those linked to the prediction

E’) AE 2.5: Occurrence of other effects than covered by the hypothesis and justificatj

Once the RAAF scenario is selected (1) the assessment elements (AEs) related to it will be appended to the =
corresponding sections of the report automatically. AEs appear in the following report sections: Category definition
and members (2) and Consistency check (3). E

reate report

Each of the AEs will be considered in the next slides.
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QSAR TOOLBOX

Report
Assessment elements of Scenario 2

‘| Customize report content and appearance - O X
Report basket - m] X
Options 4
3 i Select Al \ Unselect Al Invert
" 4[] category
® 1.1. Category definition [ ]t Endpoint data variation (1 selected: Human Health Hazd ]
' Table with profiing results for "Protein binding alerts fo] = Create new items - O X

|, Table with profilng similarity accounting for metabolism
s, Table with profilng similarity accounting for metabolism
' Table with profiing results for "Protein binding alerts fof f Select All Unselect All Invert
| Table w:rth profiing rgst..llts for "Prote.\n binding by 0{0\51 « Category

e, Table with profiing simitarity accounting for metabolism . L

s, Table with profilng similarity accounting for metabolism Endpoint data variation

() 1.2. Category members

Options 4

l@ Information of category members

l@ Ranges for selected physicochemical proj

. . e, Table with profiing similarity accounting for metabolism ‘@Parameter variation
l@ Purity / Impurity [t Endpoint data variation (1 selected: Human Health Haz 8 Chemical profile
|, Table with profilng similarity accounting for metabolism *Mechanlstic similar'rty

i Table of category members - L
‘;Table with calculated structural simiarity | Table with calculated structural similarity
& Table with profiing results for "Organic functional groug < External content

8 Table with profiling results for "Structure simifarity” [=Image provided by user

B Endpoint data variation (5 selected: Human Health Hazz BaText provided by user

[ Parameter variation (5 selected: Boiing point; log Kow;

@ AE A.1: Characterisation of source substa

@I—'":

PURPOSE:

(I The substance which is used as the source substance needs - A -
-~ o <ed wheth '8 Endpoint data variation (4 selected: Physical Chemical P|
| asses W_ _er: R R - '8 Table with selected 2D/3D parameters for category me
. - the chemical identity of the analogue is sufficiently clear fg g Table with selected endpoint data values
Category defini across: and 4[] Grouping
and members - the impurity profile is clear. [I\8 Alert performance
4 [ |Input
Consistency check Name, CAS and/or EC number, chemical structure should be []& Target substance OK | | Cancel
I S e

Add / Remove b
|

/‘DAE A.3: Reliability and adequacy of the si : 4 L I et e ‘l ok e
2 .3. Profiles/Metabolisms | ]

b

Hint for each of the assessment elements is available (1). Information can be included by clicking the Add/Remove
button (2) located below the corresponding AE. The Add/Remove button invokes the so-called “Report basket” (3).
The latter contain different items triggered by the actions of the user during the workflow (e.g. Alert performance
calculation, applying of category elements, etc.).

Additionally, new items (including items with external content) can be created (4).

Items with external content (picture and text) will be added for AE 2.1. Compounds the test organism is
exposed to
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=l Customize report content and appearance

Item name

=) Report basket = | Create new items - :
- utomatically generated
Options 4 Onti
£ ] Select Al ] 10N 4 Select your image here:
4 || Category f Select All Unselect All | Invert]
[ 18 Endpoint data variation (1 selec P Categor\r
. [ &g Table with profiing results for "P
[® 1.1. Category defin =, 12k wen profing smisrey acc HEndpoint data variation
||, Table with profiing simirity acc .
(21.2. Category mem [J& Table with prafiing resutts for "P \Parameter varition _| TargetA || [ Source A || SourceB [* | SourceC |
l®' " o £ cate [tz Table with profiing results for "M 1H Chermnical profile o -
nformation of categ [ Table with profiing similarity acc P o [ e
[ |, Table with profiing simiarity acc &MEChEm.EtIC SII'T'IIlEfItY il &=
l@ Ranges for selected | [Jsh Table with profiing smizrity acc 18 Table with calculated structural si | -
|| Endpoint data variation (1 selec Fxternal content
= = [, Table with profiing simia
l® Pl.ll'lty / |I‘I‘IPI.II'Ity [ |4 Table of cetegory memb
. . [ ] Table with calculated stn 3 Text provided by user
@ AE A.1: Characterisat [ |t Table with profiing result A P ¥ e
- [ ]t Table with profiing resutSTor3 - - . -
@ Hint 1 Endpoint dats variation (5 select Specify how much of the page width is occupied by thi 6
. [t Parameter variation (5 selected: Image width, % 75
_PFLJRPOE.E. hich i d [ ] Endpoint data variation (4 selec 7
€ substance which is used as| [ ]t Table with selected 2D/3D para
CK /H Cancel |

Category definition
and members

assessed whether: [t Table with selected endpoint d3 4
- the chemical identity of the af 4 [JGrouping [ D Qe
across; and []& Alert performance QK | | Cancel

- the impurity prefile is clear. | 4 [JInput

[[1& Target substance
MNarne, CAS and/or EC number,
L_I Add / Remove I L
1 r ¢ 3

(© AE A3: Reliability ar el [
() 1.3. Profiles/Metabolisms

Consistency check

Click the Add/Remove button (1) and then Create new (2). Select to create an item with external content - Image
provided by user (3) and click OK (4). New window appears where you can add your custom picture by Copy/Paste or
browsing (5) to the directory in your PC where the desired picture is saved*. Finally confirm by OK (6).

*In the current example a picture illustrating the target chemical marked as Target A and source chemicals marked as Source A, B
and C was prepared in advance.
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Report
Assessment elements of Scenario 2

Customize report content and appearance

() 1.1. Catego

(»)1.2. Catego
@ Informatio

(») AE A.1: Chi

@l—'":

PURPO

MMechanistic similarity
Tt Structural similarity

External content
[&lIrmage provided by user

T%IT

Report basket b - O x *

Opticns a4

f | Select All | Unselect Al | invert

a [ | Category - - _
' Chemical profile (“"Proteir] Createnew items = - U X
b, Profiling similarity accouni Options 4 ltemn name
b, Profiling similarity accoun Select All Unselect All nvert - . R
&1 Chemical profile ("Protei] . Category Automatically generated
8 Cherrical profile ("Protein Endpoint data variation Enter your text here: 5
«h, Profiling similarity accoun B Parameter variation -
. Profiing similarity accoun T Chemical profile Source substances (analegues) A, B and C have%ﬂ_,_,_hatlc A

amine as the target substance A;
The target and scurce substances are activated as a result of skin
metabolism. Two alerting groups are identified: Aldehyde and Bis
aldehyde;

Primary group is defined based on the alert with highest performance:
Bis aldehyde according to Protein binding alerts for skin sensitization
profiler accounting for 55 metabalism;

Positive experimental data is available for the source substances A B

The sul
assesse
- the ch

aCross; armr

Category definition

4]

uh, Profiling similarity accoun
& Category memb
‘B Chemical profile (] 3
'8 Endpoint data va
B Endpoint data values
« [ | External content
[I& Alert performance
[]Input

and members - the impurity prd

Consistency check

MName, CAS and/q <

b, Profiling similarity accoun
1 Structural similari
B Chemical profile (]
B Parameter variation (5 sg
1 Parameter values
=] Image provided by user (
(| Grouping
[]4& Target substance

image from clipboard MNo.1)

and C (references for the data could be also included)
| | Cancel

OK

»

Create new | | oK |

| Cancel |

Add / Remove

6

aldehyde;

The newly created item appears in the Report basket (1). Now text will be also included. Click Create new (2), select Text
prov:ded by user (3) and click OK (4). Copy the following example text:
Source substances (analogues) A, B and C have same primary aliphatic amine as the target substance A;

The target and source substances are activated as a result of skin metabolism. Two alerting groups are identified: Aldehyde and Bis

Primary group is defined based on the alert with highest performance: Bis aldehyde according to Protein binding alerts for skin
sensitization profiler accounting for SS metabolism;
Positive experimental data is available for the source substances A, B and C (references for the data could be also included)
Substances A, B and C are used to predict the toxic effect of target A.

and paste it in the new window (5). Finally confirm by OK (6).
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Report
Assessment elements of Scenario 2

|2 Customize report content and appearance - [m} X

Purity / Impurity manually editable fild
Mot provided by the user

AEA.1: Charac of source e
image from clipboard No.1 (image provided by user)

(¥ 1.1. Category definition

(»1.2. Category members

argetA | urce A Source B Source C

l@ Information of category members

Source substances (analogues) A, B and C have same primary ... (text provided by user)

Source substances (analogues) A, B and C have same primary aliphatic amine as the target substance A;
The target and source substances are activated as a result of skin metabolism. Two alerting groups are
identified: Aldehyde and Bis aldehyde;

Primary group is defined based on the alert with highest performance: Bis aldehyde according to Protein
binding alerts for skin sensitization profiler accounting for S5 metabolism;

Positive experimental data is available for the source substances &, B and C (references for the data could
be also included)

Substances A, B and C are used to predict the toxic effect of target A.

l@ Ranges for selected physicochemical properties and calculated parameters
l@ Purity / Impurity
() AE A.1: Characterisation of source substance

[ int ]

3 AE A.3: Reliability and adequacy of the source study
Category definition | (= image from clipboard No.1 (image provided by user) 2 E| 13 :;::;;r;:b:;ns
and members |An Source substances (analogues) A, B and C have same primary ... 3 C List of profiles/metabolisms

Profiles used for grouping/subcategorization:
- Using of "skin metabolism simulator” Combined parent and products requirements: Schiff base
formation > Schiff base formation with carbonyl compounds > > Bis aldehydes (Protein binding alerts
for skin sensitization by OASIS) (primary grouping)
- Protein binding alerts for skin sensitization by OASIS with Skin metabolism simulator
(subcategorization)

Consistency check

Both newly created items appear under the AE 2.1. (1). Each of the
items can be edited (2) or just previewed (3) in a .pdf format. The
order of the appearance in the report could also be changed

Example of how the AE 2.1. and related description will look in the
generated report is shown on the right (4).

@ AE A.3: Reliability and adequacy of the source study
[© 1.3. Profiles/Metabolisms

| I I
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Assessment elements of Scenario 2

'\ Customize report content and appearance — O *
Report basket - u] X
Options 4
£ Select All | Unselect All | Invert

“ Category

[ & Endpoint data variation (1 selected: Human Health Hazards#Sensitisation) — o o o —
[ ] Table with profiing results for "Protein binding alerts for skin sensitization acc | ) 3 I
[, Table with profiing similarity accounting for metabolism ("Autoxidation simula Purity / Impurity mantlly eoiobl: Sekd
[ sk, Table with profiing similarity accounting for metabolism ("Skin metabolism simj | Not provided by the user I
i [ & Table with profiing results for "Protein binding alerts for skin sensitization by
[® 1 '1 - category defl '.M [t Table with profiing resutts for "Protein binding by OASIS" 1 AEA.1: CF isation of source e 1
@ 1 2 c t [ ]k, Table with profiing similarity accounting for metabolism ("Autoxidation simula I Table of category members |
L. Lateqorv me [_]éh. Table with profiing similarity accounting for metabolism ("Skin metabolism sim
g y ] [ sk, Table with profiing similarity accounting for metabolsm ("Skin metzbolism si ¥ |9“5 Name SMILES [Structure I
. [ | Endpoint data variation (1 selected: Hurman Health Hazards#Sensitisation) 1 56-12-8 Iminobis-3- NCCCNCCCN High e R W2
l@ Information of cate \ s Tabla with-sofing. silaey-2cpounting for metzbolsm ("Autoxidztion simu | propylamine
TN Table of category members 1 T T ST ] = |
® Ral'IQES for selected PHYSicoc S Eshiemtiycnlcninted shnyctuptl simtrity | M\TMNI; 1
[8 Table with profiing results for "Organic functional groups" N THz
[]& Table with profiling results for "Structure simitarity” I | I - —
[@ Purity ! |I'I1PI.II'ity [ /& Endpoint data variation (5 selected: Hurman Health Hazards#Sensitisation#[s] V 3 107-15-3 [Ewienedimine e H,'N\.\,/-\.\\J_‘_ 1
[ Parameter variation (5 selected: Boiing point; log Kow; Molecular Weight; I - I
- " [ ]2 Endpoint data variation (4 selected: Physical Chemical Properties#Baiing poin 4 111-40-0 DETA MNCCNCCN Fgoa, e o
@ AE A.1: Characterisation of s{ [ Table with selected 2D/2D parameters for category members 1 il 1
[ ]t Table with selected endpoint data values
@ Hint 4 [ ] External content 1 1
- [[Je= image from clipboard No.3 (image provided by user) - £ . . N
PURPOSE: O ] Source substances (analogues, same primary ... (ext provid I image di No.1 (imag ed by user) |
: o 4 [ | Grouping o
The substance which is used as the source [J& Alert performance be 1 ger s rcep || Seurced sourcet 1
assessed whether: 4 [Input 1 1
L N N []& Target substance
- the chemical identity of the analogue is s 1
Category defin across; and - \ 2 1
and members - the impurity profile is clear. | crestenew || ok [ conce 1 Source substances (analogues) A, B and C have same primary ... (text provided by user) |
I Source substances (analogues) A, B and C have same primary aliphatic amine as the target substance A; I
Consistency check . ided. The target and source substances are activated as a result of skin metabolism, Two alerting groups are
cy Name, CAS and/or EC number, chemical structure should be provided, 1 dentifed: e and Bis aldebyde; "
I Primary group is defined based on the alert with highest performance: Bis aldehyde according to Protein
Add / Remove binding alerts for skin sensitization profiler ing for S5 metaboli 1
L - I Positive experimental data is available for the source substances A, B and C (references for the data could I
be also included)
l@AE A.3: Reliability and adequacy of the source study e T

[@ 1.3. Profiles/Metabolisms

Two AE (AE A.1 and A.3) related to Scenario 2 are included in the Category definition and members section.

« AE A.1 Characterization of source substance. The user should open the Report basket by clicking the Add/Remove button
(1) and manually select the item Table with category members (2).Click OK button (3). If impurities/additives of the used
analogues are available, they will appear under the AE A.1 in Purity / Impurity. The current analogues have no
additives/impurities.

Example of how the AE A.1. will look in the generated report is shown on the right(4).
« AE A.3 Reliability and adequacy of the source study should be filled in manually (5) (see on the next slide)
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Report
Assessment elements of Scenarlo 2

- Report basket - Create new iterns
Options 4 Options 4 0 Selected
'/ Customize report content and appearance | f | Select All Unselect Alﬁl Select All Unselect A Invert
 [| Category
[ & Endpoint data variation (1 selected: Human Heal “ (“'nt;gizo;v t data it
[ s, Table with profiing similarity accounting for meta ndpoint da _W”a lon
[ |4 Table of category members EPararn_eter variation
[ 18 Table with calculated structural smilarity ﬁChemqu proﬁle. ]
[ & Table with profiing results for "Organic functiona s.Mechanistic simiarity
[ ] Table with profiing results for "Stru B Table with calculated structural simifarity
. .. [ & Table with profiing results for "Protg External content
@ 1.1. category definitio [ Table with profiing results for "Prote 2 [=limage provided by user
[ & Table with profiing results for "Protg Text provided by user
@ 1.2. Category member: [ s, Table with profiing simifarity account e —
. [ |, Table with profiing similarity accounting for meta H B =
l@ Information of category r [ ]eh, Table with profiing similaricy accounting for meta Pt - d =
[ |, Table with profiing similarity accounting for meta
l@ Ranges for selected phy;i [ Jsh. Table with profiing simifarity accounting for meta=——=- -
[ & Endpoint data variation (5 selected: Human Health Hazards#Sens Gat—z
B LUNA
Puri Impuri [ |t Parameter variation (5 selected: Boiling point; log Kow; Molecular Wei
l® ty / P! ty [ & Endpoint data variation (4 selected: Physical Chemical Properties#Baoili,_| F A = £ £ I
. . . [ ] Table with selected 2D/3D parameters for category members
l@ AE A.1: Characterisation | [ Table with selected endpoint data values ] o T 1
e 4 [ | External content 1
@ AE A.3: REhablllty and ad [J&=1image from dlipboard No.1 (image provided by user) ez oo 4017 R Positin 225 SRR Mk
@ o [ Source substances (analogues) A, B and C have same primary ... (texi [ e N b My |
nt 4 [ |Input Bcctined Assay " MPoste 1
PURPOSE: [[]& Target substance e pecimetod 1] Mesemsting 1
definiti The source study needs to match the binding by OASIS. Nosertkund  Nosietfourd  Noserlound o aert found !
Category definition requested for any other key study. Itk lecic 1
and members - the study design reported for the so | vl SR T COT ST
on read-across: 2 1
Consistency check - the study design should cover the ke © fomctions!groups e s, .. Alghsic s, Alghess rine— Alghsc s, 1
- the study design should cover an ex Create new oK Ca
referred to in Article 13(3); and I R scrs pretiction or 3 bt o 13 voes
- there is adequate and reliable documentation of the applied test method, i.e. a robust study summary should be
provided. The test material used represents the source substance as described in the hypothesis in terms of purity
and impurities.

N i remore | =
N
[@ 1.3. Profiles/Metabolisms

4

|

Postee @ . ® L] 1
I

I

|

I

Back I Next I Cancel I Create report I

AE A.3: Click the Add/Remove button (1) and create new item with textual content (2) (see slide 55).

In the text field paste the following example text:
“The all three source substance are tested according to the Local lymph node assay (LLNA)
The study is used to predict the skin sensitization effect concerning LLNA study for the target substance”

Additionally a snapshot of the filter by test conditions window (3) could be added to confirm the consistency regarding
the assay (create new image item).
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Assessment elements of Scenario 2

2! Customize report content and appearance

AE A.3: Reliability and adequacy of the source study
image from clipboard No.2 (image provided by user)

— -

l@ Information of category members

l@ Ranges for selected physicochemical properties and calculated parameters
l@ Purity / Impurity
l@ AE A.1: Characterisation of source substance

() AE A.3: Reliability and adequacy of the source study

(=) Hint
PURPOSE:
The source study needs to match the default REACH requirements in terms of reliability and adequacy as
requested for any other key study. It has to be assessed whether:
- the study design reported for the source study is adequate and reliable for the purpose of the prediction based
on read-across:
- the study design should cover the key parameters in the corresponding test method referred to in Article 13(3);

Category definition

il e e - the study design should cover an exposure duration comparable to or longer than the corresponding method The all three source substance are tested according ... (text provided by user)
referred to in Article 13(3); and The all three source substance are tested according to the Local lymph node assay (LLNA)
- there is adequate and reliable documentation of the applied test method, i.e. a robust study summary should be The study is used to predict the skin sensitization effect conceming LLNA study for the target substance

Consistency check
ol provided. The test material used represents the source substance as described in the hypothesis in terms of purity

and impurities.

1.3. Profiles/Metabolisms

List of profiles/metabolisms
" Profiles used for grouping/subcategorization:
Add / Remove - Using of “Skin metabolism simulator” Combined parent and products requirements: Schiff base
formation > Schiff base formation with carbonyl compounds == Bis aldehydes (Protein binding alerts
‘ & image from clipboard No.2 (image provided by user) | Edit | 3 ‘ for skin sensitization by OASLS) (primary grouping)
k) - Protein binding alerts for skin sensitization by OASTS with Skin metabolism simulator
R - - (subc ization)

A The all three source substance are tested according ... (text provide Preview : 3 |F | 4
| g P m - h 4 - Structure similarity (subcategorization)

AE 2.1: Compounds the test organism is exposed to
Not provided by usar

1.3. Profiles/Metabolisms =
]

Example of how the AE A.3. will look in the
generated report is shown on the right.
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o) Customize report content and appearance

AE 2.1: Compounds the test organism is exposed to

Target substance (A) and the source substances are all ... (text provided by user)
N Target substance (A) and the source substances are all aliphatic amines. » None of them has protein
1on binding alert identified in the parent structure » None of them undergo autoxidation transformation and

(¥) 1.1. Category defi

respectively do not activate as a result of abiotic
@ 1 -2- Category members oxidation » All of the substances (target and sources) undergo skin metabolism transformations resulting in
. activation. In other words, the substances are activated enzymatically in the skin by producing aldehyde
@ 1 -3- Pmﬁles/Metab’OIlsms and bis aldehyde metabolites « A schematic illustration of the skin metabolism is provided here:

l@ List of profiles/metabolisms

image from dipboard No.6 (image provided by user)
(%) AE 2.1: Compounds the test organism is exposed to

@I—mt

PURPOSE:
In this scenario, it is daimed that different compounds have the same effects for the property under consideration.
Such different compounds may be the source and target substances themselves and/or their (biojtransformation

products. It has to be assessed whether: gfés;:"\!z?;:ﬁf“‘ 4 q SAR TOOLBOX TPRF va.4
- the compounds to which the test organism is exposed (after administration of the source and the target o

substances) have been established in the documentation; and
- the provided evidence supports the explanation.

Add / Remove R
Ch Is category 3/13

| A Target substance (A) and the source substances are all ... {text provide m Pre

Category definition
and members

Consistency check

|IE image from clipboard No.6 (image provided by user) > H\ ﬁ Om%n"‘fgn O‘ .
popb S g
H H H

N TN N D

An example text and illustration related to AE 2.1: Compounds
the test organism is exposed to is shown above.
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2] Customize report content and appearance

() 2.1. Physicochemical similarity
() 2.2. Structural similarity
l@ Structural similarity

() Comments on structural similarity

' (¥) AE A.2: Link of structural similarity and differences with the proposed prediction

(») 2.3. Mechanistic similarit_y'
[@ Mechanistic similarity

(~) Comments on mechanistic similarity

I@ AE 2.2: Common underlying mechanism, qualitative aspects
[@ 2.4. Additional endpoints

Category definition
and members

[ Consitency check ]|

I@ AE 2.3: Common underlying mechanism, quantitative aspects

Il@ AE 2.4: Exposure to other compounds than to those linked to the prediction h

Il@ AE 2.5: Occurrence of other effects than covered by the hypothesis and justificati

I@ AE A.4: Bias that influences the prediction

AEs included to the Consistency check section are six.
Back Next Cancel Create report
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Table with calculated structural similarity
Customize report content and appearance Options
Mode: Hologram, CombineAllFeatures
Measure: Dice
Molecular features: AtomCenteredFragments
Atom characteristics: AtomType, CountHAttached, Hybridization
() Structural similarity Calculated structure similarity
Structure similarity profilers 1 11 18 19
Options 4 2 Selected CAS 56-18-8 |CAS 109-55-7 |CAS 107-15-3 |CAS 111-40-0
£ Select All Unselect All [ nvert 1 100% 37.5 % 61.5 % 87.5 %
« [/] Plausible CAS 56-18-8
U 11 37.5 % 100% 36.4 % 28.6 %
E CAS 109-55-7
18 61.5 % 36.4 % 100% 72.7 %
J CAS 107-15-3
] 19 87.5 % 28.6 % 72.7 % 100%
0 / CAS 111-40-0
I [] Unclassified

Table with profiling results for "Organic functional groups”

1 CAS# 56-18-8 2 CAS# 109-55-7 3 CAS# 107-15-3

ERETES s | e o
EINASI AT TSNS, NN

3+N [

Add / Remove

‘ ' Table with calculated structural similarity

Category definition
and membi

CanaETs ‘ 8 Table with profiling results for "Organic functional groups”

AE A.2. Link of structural similarity and differences with the proposed prediction is related to the structural

[ear | piee B3

‘ 8 Table with profiling results for "Structure similarity”

l@ Comments on structural similarity

(%) AE A.2: Link of structural similarity and differences with the proposed prediction
(OLt l

'HA. Structural similarity between Target substance A and ... (text provid m "

Amine, primary

Amine, secondary
Aliphatic amine, primary
Aliphatic amine, secondary

[Amine, primary
IAmine, tertiary
|Aliphatic amine, primary

Aliphatic amine, tertiary

Amine, primary
Aliphatic amine, primary

4 CAS# 111-40-0

HaNa oy i

Amine, primary

Amine, secondary
Aliphatic amine, primary
Aliphatic amine, secondary

similarity of the final category.
All items in the report basket related to the structural consistency of the category (1) are added automatically.
The following example text can be added for AE A.2. (2) by analyzing the structural similarity items:

« Structural similarity between Target substance A and 3 source substances A, B and C according to Str.similarity profiler is in the range of

[29-88%]

- They all have primary aliphatic amine based on the OFG profiler, while the target substance A and source substance B have additional
secondary aliphatic amine and the source substance A has additional tertiary amine functional group.
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Report

Assessment elements of Scenario 2

\“] Customize report content and appea

| mmes = e mama e —aa

rance

s i

Category definition
and members

Consistency check

(2.3. Mechanistic similarity

(%) Mechanistic similarity

Mechanistic similarity profilers
Options 4 3 Selected

Invert

Unselect All

All items in the report basket related to the
mechanistic consistency of the category (1)
are added automatically.

f Select Al |
« [¥] Suitable

1> [[] Plausible
I> [[] Unclassified

Simulators

Options 4

f Select Al
4 [J] Suitable

2 Selected
Invert

Unselect All

I- [[] Plausible
1> [[] Unclassified

Add / Remove

| W Table with profiling similarity accounting for metabolism (“Skin me m 3

| 4 Table with profiling results for “Protein binding alerts for skin sensi m 3 ‘

=as

| i Alert performance

L
[*) Comments on mechanistic similarity
[\ e mm . . .. . s . R
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AE 2.2: Common underlying mechanism, qualitative aspects
Target substance A and source substances A, B and C ... (text provided by user)
Target substance A and source substances A, B and C are all metabolized to Bis aldehydes
Bis aldshydes is taken as slerting groups responsible for the toxic sffect based on the expert knowled
Bis aldehydes are taken as alerting group supported by the higher alert performance (82 %) as compared
with aldehyde group (45%)

AE 2.2. Common underlying mechanism,
qualitative aspects is related to the mechanistic
similarity of the final category.

The following example text summarizing the
results of the provided mechanistic similarity
items can be added (1):

The common mechanism of interaction of “Bis aldehydes” with skin proteins is summarized here: (image
provided by user)
Mechnistic Domain; Scaafl base formation

Customize report content and appearance

Meschanistis Alert: Schiff base formation with carbourl compouds

Strwctural Akt Bis Ak

oo veaction contve with ecpuil eactiviy i & poseotial cross Beking agent. s ddbyides cold
esalt have bigher skin semsiiralion pot=acy compared 12 mono aidebydes. In TIMES 5§ model

[©2.1. Physicochemicq i 51’;.“—'51:;,., * Target substance A and source substances A, B
(©2.2. structural simil]  — o anc‘l‘ Call produc,f: metabolite that is recognized
2.3, Mechanistic sinl F as "Bisaldehyde” according to the “Protein
= o binding alerts for skin sensitization by OASIS”
[@ Mechanistic similarity]  |so=- _ profiler

Frarmacoiosy 72 (2015) 683693

« As a result of skin metabolism, along with the

A Bisaldehyde metabolite there are also
generated simple aldehydes.

» By applying evaluation of alert performance the
results showed that the "Bis aldehyde” has
higher positive performance (82%) as
compared with the simple aldehyde group
(45%).

Additionally, metabolic maps (for each of the

[@ Comments on mechar

(#) AE 2.2: Common underlying mechanism, qualitative aspects

@I—"‘:

PURPOSE:
The hypothesisfjustification has to explain how the compounds the test organism is exposed to lead to thefsame
type of effects/absence of effects. It has to be assessed whether:

- the documentation has established a commaon underlying mechanism;

Category definition
and members

- this mechanism links the structures of these compounds under consideration with the possibility to predift
qualitatively similar type of effects for the target substance for the property under consideration; and
- the provided evidence supports the explanation,

Consistency check

analogues), produced by external software or
A Target substance A and source substances A, B and C ... (text providerw found in the |iterature, could be included to AE in

=] The common mechanism of interaction of "Bis aldehydes” wi

|
hskin - IEES] N §

1) 2.4. Additional endpoints
[©2.5. Other AEs

—7
2

Back

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

order to support the mechanistic similarity of the
category. In the current case mechanism of
interaction of “Bis aldehyde” with skin proteins is
added as external report item (2). How the AE
looks like in the report is given too (3)
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Report
Assessment elements of Scenario 2

AE 2.3. Common underlying mechanism,
quantitative aspects is also related to the
mechanistic similarity of the final category. The
following information could be included here:

1) textual or illustrated explanation why the common
underlying mechanism leads to the same quantitative
outcome (for source and target) with regard to the
prediction of the property under consideration; and

Customnize report content and appearance

[@ 2.1. Physicochemical similarity
[@ 2.2. Structural similarity

[@ 2.3. Mechanistic similarity
[©2.4. Additional endpoints

Example text:
(2)2.5. Other AEs : : __ « Target substance A is metabolized to Aldehydes and Bis
(%) AE 2.3: Common underlying mechanism, quantitative aspects aldehydes
(=) Hint « It is expected that Bis-aldehydes as the alert with higher
PURPOSE; alert performance is responsible for the toxic effect

Under this scenario, there should be no biologically significant quantitative differences for the same type of

effects caused by the underlying mechanism or the differences should be used in a conservative prediction (i.e + Source SUbStances A/ B and C are metabo,lzed to
effects for the target substance are not likely to be under-predicted, worst case approach). It has to be assessed aldehydes and bIS-aIdehydeS, too
whether: - .
- the documentation has provided an explanation why a comman underlying mechanism leads to the same ° The avallable eXpeI‘Imenta/ EC3 Va/ues for the source
quantitative outcome (for source and target) with regard to the prediction of the property under consideration; substances Corresponds to the pos,tlve effect,
and P . 5
~the provided evidence supports the explanation. * Similar toxic effects observed in sources substances
supports the prediction for the target
» Toxic effects of all source substances and target are

supported by the identified additional SS data

Category definition
and members

Consistency check

| A Target substance A is metabolized to Aldehydes and Bis ... (text prc m 3|

l@ AE 2.4: Exposure to other compounds than to those linked to the prediction 2) evidences su pportl ng the eXpIa nation.
l@ AE 2.5: Occurrence of other effects than covered by the hypothesis and justificati

l@ AE A.4: Bias that influences the prediction

Include all available SS EC3 data for the target
chemical and the source substances in all Toolbox
database. See how to do this on the next two slides.
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Assessment elements of Scenario 2

Report

"\ Report basket —
‘| Customize report content and appearance Options « 1 Selected
f ] Select Al | !
2 [] Category ‘| Create new items - O X
& Endpoint data variation (1 sele g 1 Selected

[@ 2.1. Physicochem
[@ 2.2. Structural sir
[@ 2.3. Mechanistic

tions
. Table with profiling similarity a Select Al

A Table of category members

5 Table with calculated structura 4 C2tegol
5 Table with profiling
'H Table with profiing
'H Table with profiing
5 Table with profiling
'H Table with profiing results for

B,Chemulproﬁle )
sh.Mechanistic similarity

Unselect All | Invert Options

1 Table with calculated structural similarity

| | Cancel

[® 2.4. Additional e1 b Table with profilng simiarity ac 4 External Gonten} .
. Table with profiling similarity ac [=lImage provided Dy user
(=) 2.5. Other AEs i, Table with profiing simikarity ac AdText provided by user
b, Table with profiing similarity ac
®AE 2.3: Common t . Table with profiling similarity ac 4
@ Hint ‘B Endpoint data variation (5 sele
: ‘B Parameter variation (5 selectec | oK
PURPOSE: ) 8 Endpoint data variation (4 selecco. . o oes s + ep oSS TTE
Under this scenario, there st & Table with selected 20/3D parameters for category members
Egm; :au?:dt:y thte “';d;r & Table with selected endpoint data values
. elrec 'or the target subsi
Category definition whether. 4 [/] External content .
d i - the documentation has pr [ & Target substance A and source substances A, B and C ... (text provid
and members quantitative outcame (for sc [/]# Target substance A is metabolized to Aldehydes and Bis ... (text prov
Consistency check and 4 [| Grouping
- the provided evidence sup []t Alert performance
4 [ | Input
A Target substance A
¢ >
AE 2.4: Exposure t
l® *p Create new aK | | Cancel |
[@ AE 2.5: Occurren T ULITET Sl Uidil LUVETEU DY e "J"m
o e e ——— |

‘| Select endpoint

X

Filter: H

H Close |

I Physical Chemical Properties
' Environmental Fate and Transport
I Ecotoxicological Information
4 Human Health Hazards
Acute Taxicity
I ADME
Bicaccumulation
Carcinogenicity
Developmental Toxicity / Teratogenicity
Genetic Taxicity
Immunotoxicity
Irritation / Corrasion
Neurotoxicity
Photoinduced tosicity

oxLas
Toxicity to Reproduction
I Toxicokinetics, Metabalism and Distribution

Crgan W | Skin
Type of methad M | in Vivo
Assay W | LLNA
Endpoint W ec3

L

L

€

Click Add/Remove button (1) and create new item (2). Select Endpoint data variation (3) and confirm by
OK (4). A new window with the endpoint tree appears. Select Sensitization in the appeared window and click
‘next’(5). On the appeared window select EC3 for the endpoint, then the rest 3 metadata as shown on the snap
(assay, type of method and organ) and finally click Finish (6).
This new item will provide information not only for the EC3 values used in read-across analysis, but for all
available EC3 data for the chemicals from the category.

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

Selection of additional
metadata fields:

Clear

Add

Back

Finish
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Report
Assessment elements of Scenario 2

=} Customize report content and appearance

[©2.1. Physicochemical similarity
() 2.2. Structural similarity

(v) 2.3. Mechanistic similarity

() 2.4. Additional endpoints
(»)2.5. Other AEs 2.5. Other AEs

. . . . AE 2.3: Common underlying mechanism, quantitative aspects
@ AE 2.3: Common underlying mechanism, quantitative aspects Table with Human Health Hazards data variation
@ Hint Position Variation unit (family) Number of
chemicals
PURPOSE: [Sensitisation#Skin#in 0.882 + 5.8 %{Skin sensitization EC3(ratio)) |%
Under this scenario, there should be no biclogically significant quantitative differences for the same type of [Vivo#LLNA#ECS
effects caused by the underlying mechanism or the differences should be used in a conservative prediction (i.e.
effects for the target substance are not likely to be under-predicted, worst case approach). It has to be assgeead L
.. hether: ?, Target Ails to and Bis ... (text provided by user)
Category definition whether: ) . ) ) ) Target substance A is metabolized to and Bis aldehy
4 be - the documentation has provided an explanation why a common underlying mechanism leads to the sam 2 It is expectad that Bis-aldehydes as the alert with higher alert performance is could be responsible for the
and members quantitative outcome (for source and target) with regard to the prediction of the property under considera toxic effect
i and Source substances A, B and C are to aldehydes and bi too
Consistency check T e evid s th Janati The available experimental EC3 valugs for the source substances corresponds to a positive effect.
€ provided evidence supports the explanation. Similar toxic effects observed in sources substances supparts the prediction for the target
Toxic effects of all source substances and target are supported by the identified additional SS data
Add / Remove AE 2.4: Exposure to other compounds than to these linked to the prediction
Not provided by user
- S - " AE 2.5: Occurrence of other effects than covered by the hypothesis and justification
(‘ 0 Endpoint data variation (1 selected: Human Health Hazards#Sensit m 3 Not provided by user : b :
‘ A« Target substance A is metabolized to Aldehydes and Bis ... (text prc m 3
(¥) AE 2.4: Exposure to other compounds than to those linked to the prediction QsaR Toobox 44 OSAR TOOLBOX TPRF v4.4

[@ AE 2.5: Occurrence of other effects than covered by the hypothesis and justificati

(¥) AE A.4: Bias that influences the prediction

After creating of the new item, it appears below the AE 2.3. along with the created text item (1).
Example on how the AE 2.3. will look in the generated report is shown in right (2).
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TOOLBOX

Report

Assessment elements of Scenario 2

Customize report content and ap

Category definition
and members

Consistency check

pearance

I@ 2.1. Physicochemical similarity

I@ 2.2. Structural similarity

I@ 2.3. Mechanistic similarity

[©2.4. Additional endpoints

(®2.5. Other AEs

|

|
7

/4

/4

l@ AE 2.3: Common underlying mechanism, quantitative aspects

@ AE 2.4: Exposure to other compounds than to those linked to the prediction

Ol

]

Add / Remove

—

(%) AE 2.5: Occurrence of other effects than covered by the hypothesis and justification

[ Hint

]

(%) AE A.4: Bias that influences the prediction %
(OI \\L]
Py

textual repor

t item already explained in the previous slides.

Example content of the rest AEs which are part of Consistency check
section is provided on the right. The text is added by creating of new

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

April, 2020

Example text for AE 2.4. Exposure to other compounds
than to those linked to the prediction:

« No impurities are available for the Source substances.

« The target substance A and the source substances A,B and
C are enzymatically transformed to the reactive species
“"bisaldehyde” and simple “aldehyde”.

« Aldehydes are not expected to cause skin sensitization
effect by the expert knowledge;

* No other reactive metabolites are produced based on the
enzymatic transformations.

Example text for AE 2.5. Occurrence of other effects than
covered by the hypothesis and justification:

» Target substance A and source substances B, C and D
metabolize to "Bis aldehyde”.

+ "Bis aldehyde” is responsible for the skin sensitization
effect of the source substances.

« No PBA for chromosomal aberration are identified in the
target and source substances, nor in the structures of their
metabolites.

» In general, the “aldehyde” moiety is well known alerting
group for protein binding. In this respect, all toxicity
effects which are based on covalent interaction with
protein molecules could be considered as relevant.

Example text for AE A.4. Bias that influences the prediction:

eTarget chemical is activated as result of skin metabolism by producing
reactive metabolites — Bisaldehyde and simple aldehyde.

e The source chemicals have been selected based on the same
reactivity pattern discovered for the target chemical, i.e. all source
chemicals are activated as a result of skin metabolism producing same
reactive metabolites — Bis aldehyde and simple aldehyde.

e The mechanism of interaction with skin proteins is Schiff base
formation.

e Illustration of the enzymatic transformation is provided to AE 2.1.

e [llustration of the mechanism of interaction of Bis aldehyde to skin
proteins is available in AE 2.2.
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Report
Generation

After clicking the Create report button, the Generated report files window

appears*. It contains three types of files:

1) Prediction report - a PDF file containing the prediction information
related to the target.

2) Category report - a PDF file containing information for the
consistency of the final category (target plus used analogues)

3) Data matrix - a MS Excel file containing chemicals used for prediction
along with their data for selected parameters, profiles and endpoint
tree positions.

1
RAAF AEs are included in the second
file. 2
All generated files should be e
prov!d e_d Whe n su bm Ittl n g a 3 PDF file containing the prediction report
prediction.

*Before appearing of the window with the report files additional window with information appears
including how many chemicals used in the prediction belongs to the restricted databases. You can
close it.
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Prediction report

(SAR Toolbox prediction for single chemical

| (in accordance with RAAF scenaria 2)

| «—

Date: 24 Mar 2030
dutthor(s):
Contact detalls:
T & inf &
Structural infgrimation Marnesical identifiers Chesmical names
G B CASE: 56-18-8 1, 3-Propanediamine,
[ameuaie] Cither: BC Mumber: 2002612 N+ 3-aminopropyl -
1 3-Properediamine,
Sructure Ni-{3aminopropy)-
Halbe o WH, o - 1,3-properediamine,_
r{ 3-aminopropyi)-

The sé
is spe

Report
Generated report files

Category report

QSAR. Toolbox report for © ¥

lected RAAF scenario
cified in the first page —*

| (in accordance with RAF scenario2) |

1, Category definition
1.1. Category definition

Categary rame sty chatie fukd
Mot provides] by the user

Covered (target) endpaint(s)
- Hurnan Health Hacaeds! Sensitisation= BCY, LLMA, in Vo, Skin

Categary hypothesis narnudy scivaive Sekd

Mot provides] by e usar

1.2, Category members.

binding alerts for skin sensitization by OASIS)
(primary grouping)

schiff base formation >> Schiff base
formation with carbonyl compounds,
schiff base formation >> Schiff base
formation with carbonyl compounds >>
— Aldehydes

‘B4 19 protein binding alerts for skin sensitization by
D2 20 structure similarity (subcategorization)

1| General Mechanistic

22 Pprotein binding by OASIS,

No alert found
[50%,100%]

~

jith Autoxid: No alert found
No alert found;

schiff base formation > schiff base

Schiff base formation »» Schiff base
formation with carbonyl compounds,
Schiff base formation =» Schiff base
formation with carbonyl compounds >>
Aldehydes

No alert found
[30%,40%)

No alert found
No alert found;
schiff base formation > schiff base.

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

N alert found
[60%,70%)

No alert found
No alert found;
Schiff base formation >»Schiff base

A [ 8 [ ¢ D £ F G H 1 ) 3 L ™M “ lation of category members
1 B = Tasect chemic Neighbour #1 Neighbour #2 Neighbour #3 E] i of o
‘Data matrix'r por sy meher
CAS M SMILES
e " SE-188 Irnincbls-3- NCOENCOCH
structure ERC NN NN NN Has 2 -
|
G
65T T CN{CICOCN [E——
3 1
4 |cas number s 100557 107153 111800 il
5 |Chemical name Iminobis-3-propylamine DMAPA Ethylenediamine NCCNCEN 107-15-3 Efreretiamine [Taa] Hak
6  Other identifier C HH3
7 _SMILES CN(C)CCCN NCCN NCCNCEN -
g 111-4H) DETA NCCHOCH H3h
9 Parameters unit i et
10 | Boiling point e [ 228 [ 134 r 103 [ 189
11 logKow [ 115 r 045 r 162 r 213
12 | molecular weight oa [ 131 [ 102 r s01 [ 103 s for selected physicochemical properties and calculsted perameters
13 Vapor Pressure [Antoine method) mmHg [ 00013 r 941 d 19 r 0274
14 | Water Solubility mgt [ 1E406 r 1E406 r 16405 r 16406 Tabiz with 20 peramelers daks variation
15
16 Profilers F ame Vanaton unlt (Eamify)
17 Profiles used for grouping/subcategorization m g T
Parent and 5 metabolite(s); Parent and 12 metabolite(s); Parent and 5 metabolite(s); Parentand 5
Has all of the required categories: Sehiff  Has all of the required categories: Schiff | Has all of the required categories: Schiff  Has all of the raquired categories: Schiff -2.13 + -0.45
base formation > Schiff base formation  base formation > Schiff base formation | base formation > Schiff base formation  base formation > Schiff base formation Heghe E01+ 1 CaHam)

Using of "Skin metabolism simulator” Combined | with carbonyl compounds > Bis with carbonyl compounds > Bis with carbonyl compounds > Bis. with carbonyl compounds > Bis

parent and preducts requirements: Schiff base aldehydes; aldehydes; aldehyde: aldehydes; sure (Antoine method) 00503 + 13 mm HgplFresuns)

formation = Schiff base formation with Has the fol lowing additional categories:  Has the following additional categories: | Has the following additional categories:  Has the fol lowing additional categories: S0

carbonyl compounds >> Bis aldehydes (Protein | Noalert found, Schiff base formation,  No alertfound, Schiff base formation, N alert found, Schiff base formation,  No alert found, Schiff i by

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

No alert found
[80%,90%)

No alert found
No alert found;
schiff base formation > schiff base

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

Tabis with Physical Chemical Properties data vaniation

2 OSHR TOOLBOX
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Congratulation

®* You have now been introduced to the RAAF scenario;
®* You have now been introduced to the Report basket.
* You have now been introduced to the AEs related to Scenario 2.

* Note, proficiency comes with practice!

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April, 2020 71



