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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
assessing of the outcome whether read across is scientifically
acceptable or not

* 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
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QSAR TOOLBOX

Objectives

This presentation demonstrates a number of functionalities of the
Toolbox:

* Define target endpoint;

* Relevancy of profiles and data availability;

® Searching of analogues accounting for metabolism;
* Category consistency check;

® Selection of a RAAF scenario;

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

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April, 2020 7



QSAR TOOLBOX

Outlook

* Background

* Keywords

* Objectives

* Specific Aims

* Read Across Assessment Framework (RAAF)
* The exercise

* Workflow

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April, 2020 8



QSAR TOOLBOX

Specific Aims

* To familiarize the user with the Read Across Assessment Framework
(RAAF) and more specifically with Scenario 3;

* To explain to the user how to search for analogues producing a common
metabolite;

* To introduce to the user the read across assessment elements (AE) and to
provide examples with possible content of them;

* To introduce to the user the report basket;

* To provide 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 has been developed by ECHA as an internal tool providing 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 an analogue approach and four
for a category approach
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QSAR TOOLBOX

Read Across Assessment Framework (RAAF)

Criteria for the different RAAF scenarios

SCENARIO APPROACH

READ-ACROS5 HYPOTHESIS
BASED ON

QUANTITATIVE VARIATIONS

Property of the target substance predicted to
iojtransformation to common e guantitatively equal to those of the source
. Analogue Bio)transf tion t be guantitatively equal to th fth
£ compound(s) substance or prediction based on aworst-case
approach.
Properties of the target substance predicted
2 Analogue Different compounds have to be quantitatively equal to those of the
€ gualitatively similar properties source substance or prediction based on a
worst-case approach.
(Bio)transformation to common Wariations in the properties observed among
3 Category compound(s) source substances. Prediction based on a
P regular pattern or on aworst-case approach.
. Wariations in the properties observed among
4 Category Dﬁgﬁ?l{:ﬂ:;:jn;?rﬁﬁgrdﬁ r;v:rties source substances. Prediction based on a
9 Y prop regular pattern or on aworst-case approach.
(Bio)transformation to common Mo relevant variations in properties observed
5 Category compound(s) among source substances and the same
P strength predicted for the target substance.
Different compounds have Mo relevant variations in properties observed
G Category litativel P il ti among source substances and the same
qualitatively similar properties strength predicted for the target substance
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QSAR TOOLBOX

Read Across Assessment Framework (RAAF)
Selection of a RAAF scenario

1. Distinguish whether an analogue or a category approach is decided based on the number (N)
of analogues*:
a) N of analogues < 3 is an Analogue approach (scenario 1-2)
b) N of analogues > 3 is a Category approach (scenario 3-6)
2. To identify the basis of the read across hypothesis
a) (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
b) 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.
3. For a category approach (scenario 3-6) there is a need to take further account whether or not
a quantitative variations in the properties are observed among the category members:
a) There is quantitative variation in the (eco) toxicity when it is more than 1 log units**
(scenario 3 and 4)
b) A quantitative variation is not expected in the (eco) toxicity when it is less or equal to 1
log unit (scenario 5-6)

* The threshold for the number of analogues which distinguishes an analogue from a category approach is proposed by
LMC
**The quantitative variation in the (eco)toxicity of 1 log unit is proposed by LMC due to empirically observations.
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QSAR TOOLBOX

Read Across Assessment Framework (RAAF)
Selection of a RAAF scenario

« Each scenario consists of a pre-defined set of assessment elements (AEs) that,
when taken together, covers 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 a specific scenario.

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

The Exercise

* In this exercise we will predict Skin Sensitization of Eugenol [CAS# 97-
53-0], which will be the “target” chemical;

* The target endpoint will be preliminary defined;

* The category will be defined based on analogues having a common
metabolite produced after a skin metabolism;

* A read-across approach will be used for the prediction. The prediction will
be based on a category approach relying on a common metabolite
generated for the source and the 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 Exercise
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 a 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.
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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
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Workflow

Scheme illustrating the Toolbox workflow

Profiling Category
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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 a chemical structure,
the goal here is to make sure the molecular structure assigned to
the target chemical is the correct one.

Scheme illustrating the Toolbox workflow

Input Profiling Data Category Data Gap Report
Definition Filling

1 rt + *+ 1

Data gap Reporting
Knowledge izati filling tools
tools
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QSAR TOOLBOX

Input
Input target chemical by CAS#

01010 10 “ 2 :-ij
QSAR TO th 100 %

- hal
=
Document Single Chemical Chemical List Search Target Endpoint e OECD QSAR Toolbox

B & X2 mm-. § @& EEE- H ¢ ©

New Open Close Save CAS Name  Structure Composition = s Database Inventory List Substructure (SMARTS)  Query Define

» Profiling P Category definition » Data Gap Filling » Report

Developed by LMC, Bulgaria

Documents
i Document 1

[ Setectan || UnselectAll || invert Selection | Selected 1of 1

CAS 97-53-0

SMILES COclee(CC=C)ccclO

CS Relation High rﬂz
Substance ~ Mono constituent

‘Composition
H3C

Name "eugenol (4-altyl-2-methoxyph

OH

Sources

1. Click CAS#;

2. Enter the CAS# 97-53-0 in the blank field;

3. Click Search;

4. When the structure with the requested CAS # appears, click OK.
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QSAR TOOLBOX

Input
Define target endpoint

Defining of the endpoint allows entering the endpoint of interest e.g. EC3,
Chromosome aberration, LC50 etc.,, along with specific metadata
information. Based on the metadata, different relevancy scores for profiles
could be provided for same endpoint.

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

QSAR TOOLBOX
¥ Input » Data P Category definition P Data Gap Filling

Single Chemical Chemical List Searc Target Endpaint

B8 XE @mm- § 6. B8 E vy @

New CAS® Name  Structure Composition Select ChemlIDs Database Inventory Define
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QSAR TOOLBOX

Input
Define target endpoint

S B & Gl
QSAR TOOLBOX @ 10100 B2e
» Input ¥ Profiling P Category definition » Data Gap Filling » Report QE

Document Single Chemical Chemical List Search Target Endpoint

The OECD QSAR Toolbox

B & A B m. § 6.=m S EE- N ¢ O oo

New Sav CAS# Name  Structure Composition  Select ChemlDs Database Inventory Substructure (SMARTS) Query Define

f Select endpoint

() Documents Filter endpaint tree... Y |1 [target]

Close

Filter:
@ Document 1

F£ [C 1:Md: 0:P: 0] CAS: 97530 I Physical Chemical Properties 2
- * i’-"'z I Environmental Fate and Trans)
I Ecotoxicological Informags

4 Human Health Hazards
Structure L. Acute Toxicity
ADME
Bioaccumulation
Carcinogenicity
Developmental Toxicity / Teratogenicity
= Genetic Toxicity
[#] Structure info _ Immunotoxicity

[%] Parameters Irritation / Corrasion

'™

. . . MNeurotoxici
[#] Physical Chemical Properties Photoinduc:yd toxicity
[#) Environmental Fate and Transport I i Ib';.B‘?SI Toxicity
. . . Sensitisatiof
o] Ecotoxicological Information \ p————
[#] Human Health Hazards Toricity to Reproduction
= 3 I | Toxicokinetics, Metabolism and Distribution

1. Click Define button; /|

2. Open Human health hazards, - :
3. Select Sensitization; hes |

4. Click Next. N

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

Input
Define target endpoint

On the next step you have to select the endpoint of interest and additional
metadata if needed.

21 Select endpoint X

4 Human Health Hazards
Sensitisation

1. Select Endpoint: EC3, Assay: LLNA, Type of
method: In Vivo, Organ: Skin. l 1 I
2. In case of definition of multiple metadata
then small black button need to be clicked. Organ R skn * .
3. Once ready click on Finish. Type of method R [inVivo .
Assay N LNA ‘|
Endpoint 1) |E{33 “| Selection of additional

| 2 \// metadata fields:

Add

Up Down

Clear Remave

Back || Finish V}-‘:]
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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 yellow highlighted.

QSAR TOOLBOX @ 100 % (=T

P Input ® Profiling P Data P Category definition ® Data Gap Filling » Report &'E

r|a
L]a

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

Ao XEZmm- § 6. 5. W ¢ @ S

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

° Esar=rtc Filter endpoint tree... ? 1 Bzgeﬂ
% Document 1
# [C: 1;Md: 0;P: 0] CAS: 97530 o
fre
Structure "3("‘0"8@
™
— Genetic Toxicity

— Immunotoxicity

= lrritation / Corrosion
— Neurotoxicity

—— Photoinduced toxicity
— Repeated Dose Toxicity

E— =
AW SWACP ,

— Toxicity to Reproduction o
—{#] Toxicokinetics, Metabolism and Distribution
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QSAR TOOLBOX

Profiling
Overview

Scheme illustrating the Toolbox workflow

\——

Input Profiling Data Category Data Gap Report
Definition Filling
T
~—
Data gap Reporting
Knowledge Categorization filling tools
Base tools tools

T :
|
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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
(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 profiling schemes;

* 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

Profiling
Profiling the target chemical

QSAR TOOLBOX 10100

» Profiling ¥ Data ¥ Category definition » Data Gap Filling

v lling Custom profile

0

Apply View N»:w Delet-:

° D Filter endpaint tree..,

-
|
Structure "3°‘0Eq

W# Document 1
# [C: 1;Md: O;P: 0] CAS: 97530

° Profiling methods
Options 4
f Select All

3 Selected
Invert

Unselect All

Suitable — Genetic Toxicity
Protein binding alerts for skin sensitiza| et aerr .
Protein binding alerts for skin sensitiza ritation / Corroi
Protein binding by OASIS — Imi n / Corrosion ]

M Plausible — Neurotoxicity :

W Aquatic toxicty cassification by ECOS/ —— Photoinduced toxicity .
I Chermical elements — Repeated Dose Toxicity .
M Groone nf alomante
- Sensitisation AW SWAOP |
° Metabolism/Transformations
Options 4 2 Selected S LLNA
\ f Select All Unselect All Invert EC3
Suitable
Autoxidation simulator ToxCast .
Skin metabolism simulator — TM"!' to I{EP"Jd“'It'ﬂ" .

—

H Plausible
M Autoxidation simulator (alkaline mediu 1. Go to Prof’l’ng mod u |e

e 2. Select all suitable profiling schemes and simulators
3. Click on Apply
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QSAR TOOLBOX

Profiling
Profiling results

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

2) 5 metabolites are generated as a result of abiotic activation
(Autoxidation simulator) and biotic activation (Skin metabolism
simulator);

3) General mechanistic and endpoint specific protein binding alerts are
identified in the metabolites produced by Autoxidation simulator and
Skin metabolism simulator.

See on the next slide
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QSAR TOOLBOX

QSAR TOOLBOX

A
L
L]a

Profiling

Profilin

» Imput * Profiling

Profiling Custom profile

° Kl %2 IR

Apply View New Delete

° Documents

w# Document 1

# [C 1;Md: 0;P: 0] CAS: 97530

° Profiling methods
Options 4
f Selact All
Suitable
Protein binding alerts for skin sensitiza|
Protein binding alerts for skin sensitizal
Protein binding by DASIS
H Plausible
W Aquatic toxicty classification by ECOS/
B Chemical elements

M Gronne nf alamante

3 Selected
Invert

Unselect All

° Metabolism/Transformations.
2 Selected
Invert

Options 4
f Select All
Suitable
Autoxidation simulator

Skin metabolism simulator
H Plausible

Unselect All

B Autoxidation simulator (akaline mediu
Ml Niccnriatinn cimnibtnr

Filter endpaoint tree...

g resu

Y |1 [target]

Its
J._I_l 10100

P Category definition » Data Gap Filling

Structure

—{-] Endpoint Specific

— Protein binding alerts for skin sensitiz...

— Protein binding alerts for skin sensitiz...

Mo alert found
Mo alert found 2

—{-] Metabolism/Transformation

—{=] Autoxidation simulator

5 metabalite(s)

General Mechanistic
Protein binding by OASIS
Endpoint Specific

Protein binding alerts for skin
sensitization by OASIS

Protein binding alerts for skin s...

1 x Michael addition
1 x Michael addition > > Michael addition on conj..,

1 x Skin sensitization Category 14

1 x Michael Addition
1 x Michael Addition »> Michael addition on gin...

A

5 metaholitels) |

! General Mechanistic
Protein binding by QOASIS
! Endpoint Specific

Protein binding alerts for skin

——— ATt L._MACIC

Protein binding alerts for skin s...

2 x Michael addition

3 x 5kin sensitization Category 14

2 x Michael Addition
2 x Michael Addition > > Michael addition on ain...
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QSAR TOOLBOX

Data
Overview

* "Data” refers to the electronic process of retrieving the

environmental fate, eco-toxicity 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.g., collecting data for a single or a limited
number of endpoints).

Scheme illustrating the Toolbox workflow

Input Profiling Data Category Data Gap Report
Definition Filling

L LR LI

Data. gap Reporting
filling tools
tools

Knowledge
Base

Categorization
tools
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QSAR TOOLBOX

Data
Gather data

QSAR TOOLBOX @

P Imput » Profiling i * Category definition P Data Gap Filling

Data mport Export Delete
= ap M asa

Gather Import  IUCLIDG IUCLIDG Database Inventory

° S T— Filter endpoint tree... Y |1 [targei]
Read data? x
Databases
Options 4 /\ 3 Selected Structure ) All endpoints @ Choose...
f ect All Unselect™ Invert T e T "
a - Cacute Toxicity
ECHA REACH = - v [Japme
B ECOTOX — Bioaccumulation o [Cleicaccumulation
o itatio CETOC — i ici [Ccarcinogenicity
M Eye Irritation ECETOC Carcinogenicity 3y 3 4 Clbeveiopmentsl Tocity / Tertcgericiy
- '“-'.\-R —— Developmental Toxicity / Teratogenicity o Eﬁenetlc Toxicity
las - . . | toici
M Gen — Genetic Toxicity - Dtaton; Comesion
Genotoxici — Immunotoxicity o [CINeurotexicity 4
W Geno ¢ pesticides EFSA —— lrritation / Corrosion ] gfhmomd,u:ed t?_x'c't-'i"
W Hurman Half-Life —— Neurotoxicity i | Asensitisation 3
M Kerati rte gene expression Givauda e k \ | o Z p—
M Keratinocyte gene expression LuSens " | | ance |

M Micronucleus T ~—— Repeated Dose Toxicity

H Micronucleus OA -] Sensitisation AW SWAOP _ 1

Go to Data module;

I MUNRO non-cancer EFSA

REACH Skin sensitisation database (no
M Receptor Mediated Effects

M Rep Dose Tox Fraunhofer ITEM

F) LLNA ECHA REACH;

5 in Vivo 2. Select all green highlighted databases -

REACH Skin

: E’eﬂeaﬁd Dose Toxity HESS | EC3 sensitization database (normalized)
‘odent Inhalation / LJarabasr. — ToxCa: - e -
I Skin Irritation ! . .St . ) and Skin Sensitization;

—— Toxicity to Reproduction o . g = -

L) Toxicokinetics, Metabolism and Distribution 3. Click Gather and select Sensitization;

sensitization ECETOC

2cenD — [#] Profiling 4, Click OK.
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QSAR TOOLBOX

Data
Gather data

01010
QSAR TOOLBOX th 20100

=

*| Data points

Datapoints

Gather [y sl S (W WH DY Human Health Hazards Sensitisation 1

M: 5.4 % (Skin sensitization EC3

(ratic)) 5.4 % (Skin sensitization EC3(ratio)) LLNA

Document

Databases: M: 5.4 % (Skin sensitization EC3

Human Health Hazards;Sensitisation 2 (ratic)) 5.4 % (Skin sensitization EC3(ratic)) LLNA

: - o X
ECHA REACH
W ECOTOX
36 points added across 1 chemicals.
1/3 M: sensitising
HRIPT 1/3 M: 8E+03 pgfcm2
[HEAFN
1
M: 5.4 %
i0 I\ M: 5.4 % .
B Keratinocyte gene = M: 5.4 % Experimental data for EC3
M WMicronucleus ISSMIC EC3 23 M:5.8 % has been found for the target
M Micronucleus OASIS M: 6 % varying from 5.4 to 41 %
M MUNRO non-cancer EFSA 2 M: 8.08 %
REACH Skin sensitisation database (no M: 8.9 % T
M Receptor Mediated Effects -t T =
M Rodent Inhalation Database — ToxCast
W skin Irritation —— Toxicity to Reproduction N
RIS {2 Toxicokinetics, Metabolism and Distribution

Bl Clrin cancitizatinn CRCTOC

1. A pop-up message informs that there are 36 experimental data points found for the target chemical. Click OK.

2. A statistics numbers upfront each row shows that 23 out of 36 data points are associated with the target endpoint - EC3.

3 Double-click on the cell with experimental data display the metadata information for each of the observed data.
Experimental data vary from 6 to 41 % which falls in the range of Positive outcome.
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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 is
performed only among the chemicals which are listed in the selected
database(s). In this example these are only the ECHA REACH, Skin
Sensitization and REACH Skin sensitization database (normalised).
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QSAR TOOLBOX

Recap

* In the module Input, you have entered the target chemical via a CAS
number and define the endpoint of interest (e.g. EC3, Skin sensitization).

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

* No protein binding alert has been found for the target chemical. However,
protein binding alerts were identified for some of the metabolites produced
after abiotic and biotic activation of the chemical (autooxidation, skin
metabolism).

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

* As skin sensitization is an in vivo effect, further steps of the example are
focused on investigation the of skin metabolism trying to explain the
positive experimental data of the target
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QSAR TOOLBOX

Investigation of a skin metabolism for the
target chemical

01010
QSAR TOOLBOX th 0100 %

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

Import Delete

o Sona

Gather Impeg IUCLID6 Database Inventory

Autoxidation simulator
Autoxidation simulator (alkaline medium)

Dissociation simulator

; - 1 [ta
o Documents. Filter endpoint tree... ﬂ Hydrolysis simulator (acidic)
W L—;’CLET":'L P Hydrolysis simulator (basic)
LCI:AE S6cE- 08 . HI Collapse Al Hydrolysis simulator (neutral)
Expand Al in vivo Rat metabolism simulator
Microbial metabalism simulator
Export 3
_Po 0 Observed Mammalian metabolism
i " Observed Microbial metabolism
Rename b Observed Rat In vivo metabolism
Databases ed toxicity
Options 4 Delete P aiciey Observed rat liver metabolism with quantitative data
Delete All Lists 1 Observed Rat Liver 59 metabolism " N "
e " AEW LG fat Fer 3 metabolem smulate Step 1: For the investigation of
—— B metabolism first all skin metabolites

need to be produced. Generate skin

= Tautomerism . metabolite upfront gap filling (how
2 BezamasiT p3 pg/em2 . Eo d)o it see steps shown in the blue
0X).
sl 15 M:1.2 . 3
B Kerst 5 Skin sensitisation 1/2 M: sensitising .
<erati yte gene & |

M Micronucleus I u N _St . . Result:
I Micronucleus OASIS —_ Toxicity to Reproduction . - 5 metabolites are generated as a
Wl MUNRO I'II?II'I-CEI'IFE.I' E.FS.-'-\ ) (%] Toxicokinetics, Metabolism and Distribution result of a skin metabolism (See
Wi REACH Skin sensitisatinn datahase (nol = Profiling next slide)

1. Right-click on the CAS# in the document tree and select Multiplication/Metabolism/Transformation/Skin
metabolites;
2. Metabolites appeared next to the parent (see next slide)
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QSAR TOOLBOX

Investigation of a skin metabolism for the
target chemical

QSAR TOOLBOX 100

P Input » Profiling Jat; P Category definition P Data Gap Filling
Data Import Export Delete

w &0 & & &

Gather Import  IUCLIDG IUCLID6 Database Inventory

° Documents Filter endpoint tree...

@ Document 1

metabolite #5

Y Parent chemical... metabolite #1 ‘metabolite #2  metabolite #3 ‘metabolite #4

- : 36:P: 0] CAS: 97530 ftt o gy :
[C: 6;Md: 36;P: 0] Skin metabolisn ST "‘:“"EP qu,e Hify s v e
2 1 0] metabolite #1 . J T L

0] metabolite #2
0] metabolite #3
111 o ctabunlibe 4 — Immunotoxicity

— lrritation / Corrosion ] . >
Information _
—— Meurotoxici
Databases I .‘”"‘:"Bf B 1
Opticns 4 3 Selected Photoinduced toxicity i
f Select All Unzelect All Inwert — Repeated Dose Toxicity i
; ' -] Sensitisation AW SW ACP A parent list with 5 child lists were created

ECHA REACH
OX

ye Irritation ECETI
[+] GPMT 1/3 M: sensitising
(#] HRIPT 1/3 M: 8E+03 pg/em2,
-] LLNA
EC3 1/23 M:54 %
| 1/5 M: 1.2

Skin sensitisation 1/2 M: sensitising

Genotoxicity pesticides EFSA
Wl Human Half-Life
B Keratinocyte gene expres: Givauda
Keratinocyte on LuSens
B Micronucle I — ToxCast
W Micronucleus O —— Toxicity to Reproduction

0 non-cancer EFSA e o
Wi REACH Skin sensitisation datahace (ol ) Toxicokinetics, and Distr
[] Profiling

1. Metabolites appeared next to the parent.
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QSAR TOOLBOX

Investigation of a skin metabolism for the
target chemical

Step 2: Profile the package: parent
and metabolites according to all

T
suitable profilers
Qfemme TOOLBOX @ P

P Category definition P Data Gap Filling

) . Custom profile O g JSAR Tcn_cnlhcnx

Result: I ]

Apply  View  New  Delete - 3 out of 5 metabolites have a
o Documents Filter endpoint tree... Y Parent chemical.. metabolite #1  metabolite #2  metabolite #3 positive protein binding alert

&% Document 1
i\ ~ e :
] Skin metabolism sii [ RS RTEN ‘“EF jog s y s e
0] metabolite #1 ; “:;J T 1.
0] metabolite #2
(0] metabolite #3
0] metabolite #4 [3] Structure info I
0] metabolite #5 [%] Parameters
[#] Physical Chemical Properties
[#] Environmental Fate and Transport _ . )
@ Ecotaxicologic Profile of the generated skin metabolites
[#] Human Health PrOfI le Of 1/36  M: sensitising l
= Profil the parent
Suitable Profiling . P J \
Protein binding alerts for skin sensitiza| —| General Mechanistic
Protein binding alerts for skin sensitiza| Protein binding by OASIS Mo alert found lichael addition _5chiff base form... Michael addition _No alert found Mo alert found
Protein binding by OASIS ) Endpoint Specific
Protein binding alerts for skin sensitiz.]. No alert found kin sensitizatio..._ Skin sensitizatio..., Skin sensitizatio..., No alert found Mo alert found
. . Protein binding alerts for skin sensitiz.]. No alert found lichael Addition _ Schiff base form.., Michael Addition _ No alert found Mo alert found
° Metabolism/Transformations . .
'*| Metabolism/Transformation

ons 4 0

M Suitable

M Autoxidation simulator

M 5kin metabolism simulator
M Plausibla

1. Go to Profiling module; |
2. Select suitable profilers (green highlighted);
3. Unselect all metabolism simulators

4. Click Apply.
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QSAR TOOLBOX

Investigation of a skin metabolism for the
target chemical

T E Xosed
QSAR TOOLBOX C) ﬂ 10100 =
B tion

» Input » Profiling ¥ Data Gap Filling e E

Import Export Delete The OECD QSAR To

— - - Chen
% m :— | Read data? in ategories

Gather Import  IUCLIDG Il ) Allendpoints @) Choose...

Developed by LMC

_ [_IBisaccumulation ? Parent chemical... metabolite #1 _metabolite #2 etabaolite #3 ‘metabolite #4 ‘metabolite #5
Documents [Ccarcinogenicity
[CIpevelopmental Taxicity / Teratogenicity
[CGenetic Toxicity - - _
Databases Elmmunoloxicity f J‘xﬁ‘"‘ " [ r,;m
Irritation / C iy _}j w0
Dl Comie D o ~ - - yes
Unselect All [Photoinduced toxicity e N o
; [CIRepeated Dose Toxicity
[Asensitisation 4
[IoxCast . e , e
Horicty to Reproduction . 2 M: sensitising i MS: sensitising
— 5 M: 8E+03 pg.-’cmE_ MS: 370 pgfem?2 L
EC3 2/63 M:54 % N MS: 0,113 %
Sl 2712 M:1.2 . MS: 1 | Step 3: Gather data for the
Skin sensitisation 2/9 M: sensitising MS: Category 1A.,, package: parent and
L EriTELE Miscell 1/29 MS: Ambiguous metabolites from the
M Keratinocyte gene expression Givauda| E= E=EE : g o selected green databases
Undefined Type of Method 111 g
—— ToxCast ]
RO non-cancer EFSA Toxicity to Reproduction " i
REACH Skin sensitisation database (ng Toxicokinetics, Metabolism and Distribution
M Receptor Mediated Effects [ Profiling
—ﬁneml Mechanistic Result
; Protein binding by OASIS Mo alert found  Michael addition| | Schiff base farm.. [Michael addition _No alert found + There are skin
e ; i sensitization data found
in Irritation Endpoint Specific for one of the 5 skin
Skin Sensitization Protein binding alerts for skin sensitiz... Mo alertfound  Skin sensitizatio. ] Skin sensitizatio... [tkin sensitizatio... No alert found tabolit
eSS Protein binding alerts for skin sensitiz... Mo alertfound  Michael Addition| | Schiff base form... [Michael Addition _ No alert found . mngO\(/)elreES(.: 3 data has
—{%] Metabolism/Transformation been found for

5 formaldehyde (having
1. Go to Data module; a positive alert for

2. Green databases are already highlighted; interaction with proteins
3. Click Gather. Select Sensitization only. Click OK (4).
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QSAR TOOLBOX

Handling skin metabolism
Recap

* In step 1 skin metabolites (simulated) have been generated for the
parent chemical;

* In step 2 a package of the parent and metabolites has been profiled
by the list of profilers suitable to the target endpoint. Positive protein
binding alerts have been found for three out of 5 skin metabolites;

* In step 3 experimental data have been collected for the package
parent and generated metabolites;

* Moreover a formaldehyde having a positive protein binding alert has
also positive skin sensitization (EC3) data;

* Thus, next actions are focused on identifying analogues producing the
same metabolite (formaldehyde), which could cause the skin
sensitization effect for the target chemical.
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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.

Scheme illustrating the Toolbox workflow

Input Profiling Data Category Data Gap Report
Definition Filling
Data gap Reporting
filling tools

tools
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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 metabolism. In this way the target
chemical and the identified analogues will have similar metabolic pattern.

« In our case searching for the analogues is based on a common metabolite
(formaldehyde) generated as a result of skin metabolism. In other words we
will search for the analogues having the same metabolite (i.e. formaldehyde) as
the target chemical (see next slide).
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QSAR TOOLBOX

Category Definition
Searching for analogues accounting for skin metabollsm

&)

QSAR TOOLBOX

P Profiling

Catennne roncickanoe

Catagorize
‘| Select metabolism

E E

Define Define with metabolin®

()

ptions 4

Select All

4 Documented
Observed Mammalian metabolism
Observed Microbial metabolism
Observed Rat In vivo metabolism

Unselect Al

&% Norument 1

# [
: 0] Skin metabolis
0] metabolite #1
0] metabolite
0] metabolite #3]
0] metabolite #4
0] metabolite #5

Observed Rat Liver 59 metabolism
Simulated

Hydrolysis simulator (acidic)
Hydrolysis simulator (basic)

in wivo Rat metabolism simulator
M |cr0b ial membolmm 5|mu Iator
aalator

Options «

Select Al

|Suitable

Observed rat liver metabolism with quantitative data

0 Selected

Invert

Protein binding alerts for skin sensitzat
Protein hinding alerts for skin sensitizat
Protein binding by OASIS | 5 i oK | | Cancel
Plausible [ )
Aquatic toxicity classification by ECOSAR EC3 1/23 M:54%
Chemical elements
| 1/5 M:1.2

Groups of elements
Keratinocyte gene expression
Lipinski Rule Oasis

P e T N Ry i Yy

Skin sensitisation
—— ToxCast

142 M: sensitising

. Go to Category definition module;
. Click on the level with #CAS:97530;
. Click Define with metabolism;

. Select Skin metabolism simulator;
. Click OK;

AaUTh WN -

The QECD (QVSAR Taoolbox for Grouping Chemicals into Categories

. Target and all metabolites produced by the selected simulator (SS in this case

EOERE

‘| Grouping options (Skin metabelism simulator)

® All queries ' At least one
Chemical Query Criteria
B
It
’%] none *~ || No criteria.
Metabolite 1
)/m none || No criteria.
Metabolite 2
hio, none = || No criteria.
none ~ || No criteria.
Metabolite 4
) none * || No criteria.
et
T
All chemicals
Parent & Metabolites none *~ || No criteria.

Alert performance

Scales

Calculate
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QSAR TOOLBOX

Category Definition

Searching for anal

Grouping options (Skin metabolism simulator)

® All queries At least one

Metabolite 4

~

ogues accounting for skin metabolism

The Exact option is used for searching analogues with
common metabolite. This option performs search for
analogues which metabolites have the exact structure of
the target metabolite

1. Scroll down to Metabolite # 2 (Formaldehyde) and
select Exact match option from the drop-down
menu;

2. Click OK in Grouping options window to execute the

search.

All chemicals

Parent & Metabaolites

More details for grouping with metabolism could be found in the
following tutorial:
Tutorial_20_TB_4.4_New options for grouping with metabolism.pdf
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QSAR TOOLBOX

Category Definition
Searching for analogues accounting for a skin
metabolism

— so— Xos6ed

S B @ B B B
QSAR TOOLBOX L]a 10100 BE
-

Gap Filling The OECD QSAR Toolbox
for Grouping Chemicals

_1 . L’:"] v - into Categories

Trend analysis Read across  (Q)SAR

» Profiling » Data P Category definition P Data Gap Filling

Read data?

et () Allendpoints ® Choose...
[JBisaccumulation i
Ocarcinogenicity ) : O No structure No structure No structure No structure No structure No structure No structure No str
& Document 2 EDava\upmanta\ Toxicity / Teratogenicity I
(Genetic Toxici
# [C: 1;Md: OP: 0] CAS: 56188 A
rlj [C: 28;Md: 103;P: 0] GIOUK [Cirritation / Corrosion
& Document 3 Oeurotoxicity 24/6
# [C: 1;Md: 0;P: 0] CAS: 97530 ElPhotoinduced tosicity 1 B3/218
x § [CJRepeated Dose Taxicity
[Fisensitisation
[TexCast
[Texicity to Reproduction P 34/38 Gather data - a x
— y 4 5/7
.
D [C 0] metabolite #> & GPmT M: sensitisin ; ]
¢ 9 . 1573 points added across 518 chemicals.
0 [C: 760+ 2 o P
] [C: 769;Md: 32259;P: 0] Grouping with met;| HRIPT 9 M: 8€+03 pg/cm2,
Intracutaneous Test 2
=] LLNA 2 oK

. ) I

Other Endpoint 16/39
sl 83/288 M: 1.2 | M: 0.94 M: 1.12 ) M: 08 _
3 ex pe rl men ta | EC3 d ata Skin sen.sntisat‘ion 187/212 M: sensitising M: not sensitising M: sensitising M: GHS criteria n... M: not ser

) +] Maurer Optimisation Test 22
has been defined. Miscellaneous 2031
Mouse Ear Swelling Test 1
Mouse Local Lymph Node As... 8/33
Not Specified 7

1. Once the analogues are obtained select Sensitization from the appeared window and click OK to

read data;

2. Additional window appears informing about the number of collected experimental data and the
number of chemicals in the category, click OK.

3. The experimental data of the analogues are displayed on data matrix in a yellow colored row.
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QSAR TOOLBOX

Data Gap Filling
Overview

* "Data Gap Filling” module gives 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

] - 01010 2 Ll
QSAR TOOLEB & S e =| -
p Pro g Data atego de o Repo 3
- 2 orkflo Possible data inconsistency - O X D QSA olbo
Metadata atego
4 Assay
d o S A RAFCRE 0 KX + LLNA (174 chemicals; 297 data) ped b Bulga
Filty dpoint tree... 1 [ta 2 3 4 Endpoint 8
~ Do ents tter endpoint tree ? iLitarget] + EC3 (174 chemicals; 297 data)
r d P dro ator (neutra . 4 Native scale/unit
3 d: 0;P: 0] metabolite # “‘ ' Skin sensitisation | (Oasis) (14 chemicals; 14 data)
- d: 0:P: 0] metabolite # SITchIre w No structure No st ¥ Skin sensitisation Il (ECETOC) (82 chemicals; 87 data) structure No strt
Do f [VSkin sensitization EC3(ratio) (88 chemicals; 196 data)
f d: 0;P: 0] CAS: 56188 4 Organ
O 8:Md: 103:P: 0 ouping etabo + Skin (174 chemicals; 297 data)
Do . in Chemico 24/67 4 Type of method
f 0 in Vitro 33/218 v in Vivo (174 chemicals; 297 data)
o Il sil +—{=] in Vivo
BEEAS Buehler Test 34/38
abolite # Draize Test 5/7
abolite #4 Freund's Complete Adjuvant T... 3/3
abolite # —{%) GPMT 180/294 M: sensitising
0 oup g i
= HRIPT 11/19 M: 8E+03 pg/cm2,
Intracutaneous Test 22 =
Select scale/unit to use
~ Data Gap g Setting LLNA
_) Skin Sensitization (Danish EPA) [0 native data and 297 convert
EC3 174€ _) Skin sensitisati; A . converte:
M0 Gpo - sensitisation Il (ECETOC) [87 native data and 210 conve
Other Endpoint 16/39 L Skin sensitization EC3(ratio) [196 native data and 0 converted,
F si 83/288 M: 12 M: 0.94 D Skn vomGS(aclinal) [0 nativadata-and-206-TOMV e ted)
gid (bold) pa Skin sensitisation 187/212 M: sensitising M: not s¢ IS criteria n... M: not ser
PRiDmated Woriclo : Maurer Optimisation Test 2R
T Miscellaneous 20/31
Mouse Ear Swelling Test 1”1
£ Mouse Local Lymph Node As... 8/33 Chemicals 88/174; Data 196/297 ok |[ cancel
Not Specified ”n
Open Epicutaneous Test 4/4
Other Assay 10/10
Split Adjuvant Test 33

1. Click on the cell corresponding to Human Health Hazards#Sensitisation#Skin#in Vivo#LLNA#EC3 for [
the target chemical (the yellow row);

2. Click Read across;

3. A pop-up window informing about possible data inconsistency appears, select Skin sensitization EC3 (ratio)
and click OK.
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QSAR TOOLBOX

Data Gap Filling
Apply Read-across

(2] Subcategorization - o x (2] Subcategorization - o X

Subcategorization - [m] X .
Dec P e e (£) Subcategorization
Target
Sub.?2 1 Sub.3 Sub.4
. rylether . N
tic compour| (g
: : 4 Empiric Ether e
Adjust options Alkyl-, alkenyl- ar
Hydroxy compoun, A P et
Terget Phenol Aoyl (AQT)Protein binding by OASIS vl
Oncologic Primary Classification o Biodeq BioHC half-ife (Biowin)
i hindi No alert found er moiety Biodegradation primary (Biowin 4)
Protein binding alerts for Chromosomal ab | Phenol Biodegradation probabiity (Biowin 1 Tautomers unstable
Po— Biodegradation probabilty (Biowin 7 | | Oxicological
‘ z N T‘“:;E'f unstable ¢ ion probabilty (Biowin £ Repeated dose (HESS)
4 Toxicological " . ;
Biodegradation probabilty (Biowin ¢ 4 custom
Taut 1stabl i Differ fr tai
 Toveotme e o | Ot fro Repeated dose (HESS) Differ from Biodegradation probabilty (Biowin7 | . o AOT Immidiate hydrolysi
, 5 ® Atle: 4 Custom @ At leas G Copy of Example Prioritization Scheme (PB”
O Allca O All cate < >

Retinoic Acid Receptor Binding balisms 0 Selected

Metabolisms 0 Selected 0Selected PS—— P—
IER Expert System - USEPA Unselact All Invert Analogues ect All_| Unselect All | Invert Analogues Select All_| Unselect All | Invert P T vmetar e Analogues
P . - - — — — - - t. t wvert
Skin irriation/ corrosion Exclusion rules by Do not account metabolsm ~ Do not account mebolsm -~ || (13) Alkene maie ~ || = DO not account metabolsm 2 L Do not account metabolern - (3) [40%50%)
skin irritation/corrosion Inclusion rules by | 4 Documented 4 Documented (7) Alkenyl (eter | 4 Documented (10) Phenals (Acute tox| [* Documented " ;
Empiri . Observed Mammalan metabolsm Observed Mammalan metsb || 05 = Observed Mammaian metaboisn e Mammalan metsbolsm (1)150% 60%}
mpiric Obssrved Microbal metabokm Observed Microbisl metabol xy it Observed Microbial metabolsm e T ooy (3) [60%70%)
Oeervor Rat I vire metabotem Observed Rat In vivo metab 3) All (etero) S I Observed Rat In vive metabolisn o R T i e 3) (70%20%)
Observed rat lver metabolsm with quantitative dats Observed rat Iver metaboliss | | (16) Alky-, alkeny &Ese“"“‘z ;‘t"te’ m:;’“”"‘ﬂ’i”h“" Observed rat liver metabolsm with quan
Differ from ta Observed Rat Liver 59 metabolism (36) Alkylarylett m;:eg’d“ Rat Lier 59 metd (13) Ayl . gm“;i:; Wer 53 metabel Observed Rat Liver 9 metabolsm
iffer from targ + Simulated « Simulats 18) Aryl < simulated

(1) Aminal

7) Ethar ©
<

® At least one
) All categorii

B

- Hydrolysis simulator (acidic) Hydrolysis simulator (acidic)
ons betabolisms 0 Selected Hydrolysis smultor (acidic) o Hydrolysis simulator (acidic)
el Hydrolysis simulator (basic) Setected 35 (18/53) Hydrolysis smulator (basic) Selected 4 (14/18) Hydrolysis simulator (basic) Selacted 4 (10/14) Hydrolyss srmubtor (hase) Seieced 3 (710

el Rl Fircic AN (e TN TR Select different in vivo Rat metabolsm simuf | L oeect different in vivo Rat metabolsm simuiator Select different R RIE] Select different
Do not account metabalism ~ (8) Acylation ~ n vivo Rat metabolism simulator ( N = = . N = = in vivo Rat metabolism simulator
. Microbial metabolism simulator « | [ Remove sclected TEEEEE move selecte: < e

« Documented (2) Acylation >> Dired

Analogues

ggﬁzng :ﬂﬁ'mggﬁﬁﬁm 1) Acylation >> Dired escriptors Read-across prediction for EC3, based on 6 values
Observed Rat In vive metabolism (1) Acylation >> Dired Observed: from 5.4 to 40.9 %; Predicted: 11.1 %
Observed rat liver metabolism with qu Acylation >> Ester| L n-d e
Observed Rat Liver 59 metabolism e e [ Prediction |
« Simulated 1) Acylation >> Ester| i
(1) Acylation Statistics ]

Hydrolysis simulator (acidic)
Hydrolysis simulator (basic) Selected 27 (53/80)

in vivo Rat metabolism simulator Select different

Open Select/Filter data and Subcategorize by: 1) Protein binding alerts for skin sensitization by OASIS; 2) Organic o
functional groups, Norbert Haider (checkmol); 3) Organic functional groups; 4) US-EPA New Chemical Categories. 5) piction
Str.similarity - remove analogues with similarity less than 50%. After each applied subcategorization, remove dissimilar
analogues using "Remove selected” button.
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QSAR TOOLBOX

Data Gap Filling
Read-across recap

The OECD OQ5AR Toolbox
for Grouping Chemicals

Workflow

Gap Filling
. .. into Categories
: S Analogues used in RA prediction
Pavalgped by LMC, Bulgaria

. Target and the analogues in the read-across P— - — - — — - =
prediction are grouped as a result of Skin 9 2 2 . . A @
metabolism;

. They all generate a common metabolite fr N [y [y f*\.c., [ T —
(formaldehyde), which may cause the toxicity %_99 ej%v% " w0, e "‘:‘“}F "‘:‘“}F u,:,,_\,,@l
effect; : i & T - - b

. Significant variation of EC3 is observed- over S
two magnitude; 154 % M: 32 % M: 13 % M: 17 % M: 1.2 % M: <2 % M: 0.5 % M: Weak!

. In this respect Scenarlo 3 should be applied. i L : L - e Ak P @

: . et 1.2 " M: 1.2
?
Read-across prediction for EC3, based on 6 values Select / filter data
Observed: from 5.4 to 40.9 %; Predicted: 11.1 %
[s)
Prediction LERE 2 i i H S A B A B & __'__--'-----#I.‘ | Subcategorize ‘
(] Data Gap Filling Settings 1 | I e R A o ||
S ] ! 1 //’ 1 o [ M S Y S VY J
istics L7 i L
Only endpaint relevant ] i ';/’ | EC3 is in the
- ﬁzo ' /| 'range from=1.7 }
At this position: 3 i . e A to 32% for the 6 }
Select a cell with a rigid (bol i g ./'I closest
Automated workflows 0 J ! '\\ /" anal ogues —‘
Standardized workflows 0 _ ! ‘\\ ! ! //'
Y | r.th | T Mark focused points
15 2 25 E}
log Kow 1.7% Remaove marked data y
Active descriptar X | log Kow v / Accept prediction
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QSAR TOOLBOX

Data Gap Filling
Apply Category consistency elements

e Xoe6er®
QSAR TOOLBOX @ gﬂ

¥ Input » Profiling gory tion i e E

r|a
L]a

Categorize Category consistency The OECD QSAR Toolbox

: o % for Grouping Chemicals
E E % % tﬁ":l E into Categories

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

=) Category consistency wizard

2D/3D parameters M: 13 % M: 17 % M:12 % M: <2 % M:0.5 %

4 Parameters
4 2D
Boiling point
log Kow
Molecular Weight e
Vapor Bressure (Antoine method) Read-across prediction for EC3, based on 6 values ‘ Select / filter data

Water Solubility Observed: from 5.4 to 40.9 %; Predicted: 11.1 %

Add / Remove

Physicochemical
similarity

9O

<
L

>

Subcategorize |

Physico-chemical data @ Mark chemicals by WS |

Bailing point
4 Partition Coefficent:
N-Octanol/Water
Vapour pressure (

Mark chemicals by descriptor value

Filter points by test conditions |

‘Water solubility

Add / Remove

4 Physical Chemical Properties i i |

Mark focused chemical |

Mark focused points

Remove marked da

- . 1.5 2 25 3 4
Keratinocyte gene expression log Kow | . o
Lipinski Rule Oasis

Active descriptor X / Accept predicfion

After subcategorization process go back go the Category definition module (1) and apply Category elements®
(2). No different selection than the default is needed - click OK (3). Once the category elements are applied
accept the prediction (4).

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

Recap

* In the Category definition module you found 173 chemicals with EC3
data having common metabolites (formaldehyde) as a result of skin
metabolism.

* In Data gap filling module you applied a read-across approach. Read-
across is the appropriate data-gap filling method for a “qualitative”
endpoints like skin sensitisation. Five subcategorizations based on a
protein binding mechanism and structural features are applied. As a
result read-across prediction is based on the 6 closest analogues.

* Significant variation of EC3 data is observed for the closest analogues.
* 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.
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QSAR TOOLBOX

Report
Overview

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

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

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

Scheme illustrating the Toolbox workflow

Input Profiling Data Category Data Gap Report
Definition Filling

L rt *t 1|t

Data gap Reporting
filling tools
tools

Knowledge
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Report
Selection of a RAAF scenario

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

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

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

_0_

[ ANALODGUE 1 CATEGORY
|
Quantitative
| — varations in —
properties
.
Variations among No variation among
the category members the category members
1 1
v
[ Hypothesis 2 ]
(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

54


https://echa.europa.eu/documents/10162/13628/raaf_en.pdf

QSAR TOOLBOX

Report
Selection of a RAAF scenario

For this example the following criteria are met:
ANALOGUE CATEGORY

e the type of approach applied - category approach
l is used (threshold of > 3 analogues is proposed
by LMC for the category approach);
e the read-across hypothesis - different compounds
Variations among No variation among (bio)transformed to the common compound;
e mener ey et e There is a significant variation of the toxic effect
(EC3) among the category members

v

Based on that a RAAF scenario 3 was identified
(Bio) transformation  Different compounds [Bio) transformation | Different compounds [Bio) transformation  Different compounds as the mOSt appropriate for the Current examplel

to comman have the same to common have the same ‘to commaon have the same
compound(s) type of effect(s) compound(s) type of effect(s) compound(s) type of effect(s)

Hypothesis Hypothesis

v v v h v h

Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario &

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

Report
Report Generation according to RAAF-Scenario 3

P r T r
O & H W
QSAR TOOLBOX L]a 10100

P Input P Profiling P Category definition P Data Gap Filling

leports Export The OECD Q5AR
or Gro |
= = = = C r
a' E' a' a. — ] — — =| Customize report content and appearance
Prediction Data Matrix Category OMRF  SMIFile SDFFile CAS List Data Matrix

° ) P— Filter endpaint tree... Y 1 [target]

. Add RAAF scenario
Structure Customize report

' Prediction
Target and prediction summary

&% Document 1

metabolite #1
] metabolite #2
: 0] metabolite #3

1 metabolite #4 ) skin Prediction details (1)
:P: 0] metabolite #5 —{#] in Chemico 23/65 Prediction details (I}
[m| [_ T67;Md: 1573;P: 1] Grou[lir'lg with metabolism: Skil ) in Vitro 32/210 [+] Target profiles
E [C. Md: 385; .1] IE!]']]tE;::::::}gc S | 5 in Vivo [] Analogues selection details
Sub. gl A dix: G i Lol i
]rganic i E T T 34/38 [] Appendix: Grouping / subcategorization
A dix: Data i
+—{#] Draize Test 3T g:pendm Sa ,:mnmgﬂ .
~ N P C| & 17 B Eendix: eCITIC report explanations
[@ [C: 11;Md: 95;P: 1] bub_catr:gomen:!. Us- 3] Freund's Complete Adjuvant T.. 3/3 PP P P P
[E [C: 8;Md: 127;P: 1] Subcategorized: @ GPMT /204 M: sensitising Category
- . Category definition Cat: definit d b
—(3] HRIPT 2 11/19 M: 88+03 pg/cm?, gory Segony geinfien and members
| . L and members Consistency check
—{#] Intracutaneous Test
e AN = - Consistency check Options
. V] Piata matriv N
o M
EC3 QEE: fM: 54 % ] Maove Up Maove Down
Cther Endpaoint 16/ - -
sl 83/288 M: 1.2 [ Remove password protection of the PDF files.
Y Note: If the protection is removed, this will be specified in the first page of the
Skin sensitisation 187/212 M: sensitising report
—# Maurer Optimisation Test 2/2 -~ I = I Fo— ICreabe report
—{#] Miscellaneous 20431
11
1. Go to the Report section; - am

2. Select a cell with prediction;

3. Click Prediction;

4. Check the box at the top to add RAAF scenario;
5. Select Scenario 3 from the drop-down menu.
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Report
Report Generation according to

| Customnize report content and appearance

W Add RAAF scenario !

| Prediction

Target and predicticn summary

Prediction details (1)

Prediction details (II)

Target profiles

Analogues selection details

[ Appendix: Grouping / subcategorization

[C] Appendix: Data pruning

[ Appendix: Specific report explanations
Category

Category definition and members

Consistency check

Options |
Data matrix

Options

Move Up Move Down

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

RAAF-Scenario 3

After selection the button Prediction
the Report wizard appears. It consists
of three sections related to the types of
report - Prediction (1), Category (2)
and Data matrix (3).

The content of each of these three files
could be customized in the first page of
the Wizard pages (4).

Here you could select Scenario through
Add RAAF scenario box (5).
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Report
Report Generation accordlng to RAAF Scenario 3

| Custernize report content and appearance

; Add RAAF scenario
Customize report

(2] Customize report content and appearance

(=] Customize report content and appearance

(%) 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 sel d physicoch
I@ Purity / Impurity

I@ AE C.1: Substance characterizatio

[@ Comments on structural similarity

[@ AE C.2: Structural similarity and structural differences within the cate|

[@ AE C.3: Link of structural similarity and differences with the proposed
[@ 2.3. Mechanistic similarity
[ () 2.4. Additional endpoints

(@ 2.5. Other AEs
[@ AE C.4: Consistency of effects in the data matrix

l@ AE C.5: Reliability and adequacy o
iy (® 1.3. Profiles/Metabolisms
Category definition I@ List of profiles/metabolisms

and members e [ A€ 3.1: Formation of common (id

Consistency check

I@ AE 3.2: The biological targets for CaltzgEy G
and members

Consil ;checkl

Consistency check 2

I@ AE 3.3: Exposure of biclogical targ [@ AE C.6: Bias that influences the prediction

I@ AE 3.4: The impact of parent com
I AE 3.5:

Formation and impact of

Once the RAAF scenario is selected (1) the related assessment elements (AEs) appeared automatically to the category part of
the report. Sections for which the related AEs appear are getting yellow highlighted. They appear in the following category
report sections: Category definition and members (2) and Consistency check (3).

Each of the AEs will be considered in the next slides.
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Report
Report Generation according to RAAF-Scenario 3

AEs related to each scenario have been associated to corresponding report section

(2] Customize report content and appearance — O s

=) Customize report content and appearance - O x

() 1.1. Category definition

(®)1.2. Category members

[@ Information of category members

() 2.1. Physicochemical similarity

[@ Ranges for selected physicochemical properti

. . (» 2.2. Structural similarity
v) Purity / Impuri /

Structural similari
@ AE C.1: Substance characterization l® ty

1 ~) AE C.5: Reliability and adequacy of the source study(ies ® Comments on structural similarity
i AE C.2: Structural similarity and struct differences within the cate
1.3. Profiles/Metabolisms ty
~) List of profiles/metabolisms v AE C.3: Link of structural similarity and differen
Category definition . . . . . . N
and members @ AE 3.1: Formation of common (identical) compound(s) @ 2.3. Mechanistic S|m||ar|ty
Consistency check }g AE 3.2: The biological targets for the common compounds [@ 2.4. Additional endpoints
AE 3.3: Exposure of biological targets to the common compounds
| . ; ; (»)2.5. Other AEs
AE 3.4: The impact of parent compoun
Category d AE C.4: Consistency of effects in the data matrix
(¥) AE 3.5: Formation and impact of non-common compounds and members

Consistency check l@ AE C.6: Bias that influences the prediction

The assessment elements related to Create
Scenario 3 are distributed in following two
sections of the wizard page: seven AEs are
included in Category definition and
members (1) and four AEs included in the Back Next Cancel M Create report
Consistency check (2) section.
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Report Generation according to RAAF-Scenario 3

Section Category

. . T AEC1: Substance characterization
Subsection: Category definition and members 5 R —
- = # 5 [Hame SMILES [ Struchure
AE C.1 Substance characterization —— o T —
2
1
| Customize report content and appearance (=) Report basket — O e
Options 4 1 Selected
i Select All [ Unselect All [ invert
+ [/] Category - HsC
[ Table with profiling results for "Protein binding alerts for skin sensit 3
|k, Table with profiing similarity accounting for metabolism (" Autoxidat
b, Table with profiling similarity accounting for metabolism (" Skin met: OH
[ Table with profiling results for "Protein binding alerts for skin sensit I Lec{Cai0)
|k, Table with profiing similarity accounting for metabolism (" Autoxidat o T ol 0 10 CHy

() 1.1. Category definitio

(~) 1.2. Category mem
l@ Information of categ 2

l@ Ranges for selected | S

() Purity / Impurity
e
AE C.1: Substance charac
(~) Hint
PURPOSE:

The substance which is used as the so
characterization. It has to be assessed

b, Table with profiling similarity accounting for metabolism (" Skin met:
[ Table with profiling results for "Protein binding by OASIS" =
|k, Table with profiing similarity accounting for metabolism (" Autoxidat
sh. Table with profiling similarity accounting for metabalism ("Skin metz
[ Endpoint data variation (1 selected: Human Health Hazards#Sensit
E_Endmlnr_dam.va.riarm_(uaelcted: Human Health Hazards#Sensit HBC
& Table of category members
Tl T3ble With TalcuRted structiral similarity OH
& Table with profiling results for "Organic functional groups, Norbert

[ Table with profiling results for "Organic functional groups” 5 -3 (EHisceugendl CcLeo(O=CCer 10y EHS
[ Table with profiling results for "Structure similarity”
& Table with profiling results for "US-EPA New Chemical Categories” =
sh. Table with profiling similarity accounting for metabalism (" Autoxidat
|sh, Table with profiing similarity accounting for metabolism ("Skin met:
& Endpoint data variation (5 selected: Human Health Hazards#Sensit
I8 Parameter variation (5 selected: Boiling point; log Kow; Molecular V ch
' Endpoint data variation (4 selected: Physical Chemical Properties#E
'8 Table with selected 20/3D parameters for category members OH
& Table with selected endpoint data values

. o o

C definiti - the chemical identityoftheanalogu“D}ERIHI N . + 186743-26-0 | 3-METHYL_BUGENCL]COe 1c Cijcee{CCaCleil Mo
ooy B Mmoot | ~_ Category elements should be added manually to the
S — _ _ \ir—“”%u‘ AE C.1 by click on Add/ Remove (1) button then
onsistency cnec Name, CAS and/or EC number, chemical structure should be provided. 3 Check already aValIabIe item Table of Category
J 4] L_J members (2) and click OK (3). The item then will
A appeared in the wizard (4). If impurities/additives of
1 4 Table of category members the used analogues are available, they will appear
(©) AE C.5: Reliability and adequacy of the source study(ies) automatically under the AE C.1 in Purity / Impurity.
[®1 3. Profiles/Metabolisms || Example on how the AE A.1. will look in the generated

Back Next Cancel

report is shown on the right (5).
Creaherepoq
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Report Generation according to RAAF-Scenario 3

Section Category
Subsection: Consistency check

AE C.5 Reliability and adequacy of the source study(ies)

X _“| Report basket - m] *
= Customize report content and appearance
Options 4 0 Selected
£ Select All ] Unselect Al Invert
4 [ | Category

g Table with profiing results for "Protein binding alerts for skin sensitizat]
. Table with profiing similarity accounting for metabolism (" Autoxidation|
s, Table with profiling similarity accounting for metabolism ("Skin metabol
' Table with profiing results for "Protein binding alerts for skin sensitizat]
s, Table with profiing similarity accounting for metabolism (" Autoxidation)|
s, Table with profiling similarity accounting for metabolism ("Skin metabol
' Table with profiling results for "Protein binding by OASIS"

. Table with profiing similarity accounting for metabolism (" Autoxidation|
s, Table with profiling similarity accounting for metabolism ("Skin metabol
'H Endpoint data variation (1 selected: Human Health Hazards#Sensitisat]
'H Endpoint data variation (1 selected: Human Health Hazards#Sensitisat]
A Table of category members

'H Table with calculated structural similarity

8 Table with profiing results for "Organic functional groups, Norbert Hail
8 Table with profiling results for "Organic functional groups™

' Table with profiing results for "Structure similarity™

' Table with profiing results for "US-EPA New Chemical Categories”

s, Table with profiling similarity accounting for metabolism (" Autoxidation)|
o, Table with profiling similarity accounting for metabolism ("Skin metabol
'8 Endpoint data variation (5 selected: Human Health Hazards#Sensitisat]
8 Parameter variation (5 selected: Boiling point; log Kow; Molecular Weil
'H Endpoint data variation (4 selected: Physical Chemical Properties#Boili|
'H Table with selected 2D/3D parameters for category members

' Table with selected endpoint data values

() 1.1. Category definition

() 1.2. Category members

l@ Information of category mem

l@ Ranges for selected physicoch
l@ Purity / Impurity

® AE C.1: Substance characteriz
(3) AE C.5: Reliability and adequd

(=) Hint
PURPOSE:
The source study needs to match the defaul] O Input
adequacy as requested for any other key stul & Target substance
- the study design reported for the source sf§ 4 [ | Metabolism
prediction based on read-across: [[]& common product
- the study design should cover the key parg
in Article 13(3); N
- the study design should cover an exposurg

Category definition
and members

Consistency check

>

Cancel

Create new

Information can be included by clicking the
Add/Remove button (1) located below the
corresponding AE. The Add/Remove button
invokes the so-called “Report basket” (2). The
latter contains 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 (3).

Items with external content (text and picture)
will be added for C.5 Reliability and adequacy
of the source study(ies) (see next two slides)

corresponding method referred to in Article ;
- there is adequate and reliable documentation of the applie|
summary should be provided. The test material used represen!
described in the hypothesis in terms of purity and impurities.

Add / Remove

od, i.e. a robust study
urce substance as

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories
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Report Generation according to RAAF-Scenario 3

Section Category
Subsection: Consistency check
AE C.5 Reliability and adequacy of the source study(les) C - o x

= Custemize report content and appearance ] Report basket =] Create new itemns m} > ltem I"Ianl’IE
e o Options « 1 Selected Automatically generated
Select All Select All Unselect Al Invert Options Enter your text here:
- D%:QOL‘T oo “ Cat;?Eo? int st variat 5 All the source substances are tested in a lacal
Table with profilin ndpoint data variation
[ Jsh. Table with profiin T Parameter variation lymph nud.e assay (LLNA}_ )
[ Jéh, Table with profiin t.Chermical profie The study is used to predlq the skin
. . []8 Table with profiin Ji.Mechanistic similarity sensitization effect concerning LLMA study for
[@ 1.1. Category definition [k Table with i Table with calculated structural simiarity the target substance
[, Table w External content
@ 1.2. Category members %2 PE:“ wi [=lImage provided by user |
o AText provided by uset
Information of category meml| [, Table wi 6
l® gory [ & Endpoint K | | Cancel |

. [ & Endpoint data var
l@ Ranges for selected physicoch []4 Table of category

[ ]& Table with calculal - _._... .

Cancel

Click on Add/Remove button (1). Click on

l® Purity / Impurity [ ]t Table wrth profiing resurts for " Drg !ona\ groups, Norbert Hail .
(©)AEC.1: Substonce characteriz 3 o i ets o St o Create new in odrer to add a new report
. [ & Table with profiing resufts for "US-EPA New Chemical Categories” item (2) . Select Text prOV|ded by user
® AE C.5: REllablhty and adequa [ |dh, Table with profiing similarity accounting for metabolism ("Autoxidation 2 .
@ [ |, Table with profiing similarity accounting for metabolism {"Skin metabo| (3) and COI’lfI rm Wlth OK (4) . In the
Hint 4 A A
y P o e b e e oo appeared window add the following example
_pl_:::fji:e study nesds to match the defaul []8 Endpoint data variation (4 selected: Physical Chemical Properties#Boili text .
Category defntion | || T o T So R e o s ot e
and members - the study design reparted for t 4 [] External content .
- on read-across: 7 []# All the source substances are tested in a local lymph ... (text providec o All the source substances are tested in a
Consistency check - the study design should cover % [ Input
- the study design should cover z re O Eeéagrg“ substance /Oca/ Iymph node assay (LLNA)
P ism . . .
e o documentat LT Common product 2 7 - The study is used to predict the skin
provided. The test material used - 2 sensitization effect concerning LLNA study
and impurntes.
8 [ Crsteber Conel for the target substance
Add / Remove
A All the source substancés are tested in a local lymph ... (text provid m 3| Close t.he window by OK button. The neWIY
added item appears in the report basket(7).

Click OK to confirm report item (8). The new
report item appears under section AE C.5
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Report Generation according to RAAF-Scenario 3

Section Category
Subsection: Consistency check

AE C.5 Reliability and adequacy of the source study(ies)

21 Customize report content and appearance

“| Report basket

O X

=] Create new items

Options 4

|~ 1.1. Category defin
(»)1.2. Category mem

I@ Information of categ

I@ Ranges for selected
I@ Purity / Impurity

E;E AE C.1: Substance ch

(%) AE C.5: Reliability an

(~) Hint
PURPOSE:
The source study needs to mate
requested for any other key stu
- the study design reported for
on read-across:
- the study design sh
- the study design sh
referred to in Article
- there is adequate al
provided. The test material usec ©
and impurities,

Add / Remove

Category definition
and members

< [¥]

Consistency check

a [ | Category

a [ |Input

Select Al 1 Selected

Options 4
1E| Select Al
[ Table with profiii « Category
. Table wich profilr 5 Endpoint data variation
s, Table with profil 1 Parameter variation
& Table with profil fChemical profile
Table with profilir

:Tab\e with it M. Mechanistic similarity

1 Table with calculated structural similarity
ernal content

Unselect All

& Endpoint
& Endpoint data va
A& Table of categor

AuText provided by user

Invert Options

' Table with calcuk

1 Table with profil 4 5o

| Cancel

8 Table with profiing resums ror urgani @roups

& Table with profiing results for "Structure simianty"

'8 Table with profiing results for "US-EPA Mew Chemical Categories”
|sh. Table with profiing simifarity accounting for metabolism (" Autoxidat
s, Table with profiing similarity accounting for metabolism ("Skin met:
'8 Endpoint data variation (5 selected: Human Health Hazards#Sensit
& Parameter variation (5 selected: Boiling point; log Kow; Molecular
'8 Endpoint data variation (4 selected: Physical Chemical Properties#E
' Table with selected 2D/3D parameters for category members

[ |& Table with selected endpoint data values
External content

[V/]# All the source substances are tested i

= image from clipboard No.8 (image proy

ovi

1 & Tarnat enhetanra

OK

| Create new || Cancel

| A« All the source substances are tested in a local lymph ... (text provid m 3 |

The OECD (Q)SAR Toolbox for Grouping Chemicals i

=] image from clipboard No.8 (image provided by user)

[ | povien B3
I Il

nto Categories

ltem name
{Automatically generated

Select your image here:

Specify how much of the page width is occupied by the image:
75

Image width, %

Also an image could be added here supporting
that the study used in the prediction is based on
the LLNA data only. For this purpose an image
was saved in advance or a snapshot could be copy
pasted as a new report item. Follow the steps:
Click on Add/Remove button (1). Click Create
new (2) and then select “Image provided by
user” (3). Browse and find the saved image or
just paste the copied image (4). Confirm by OK.
The new item appears in the report basket (5).
Click again OK button (6). The newly added item
appears under AE C.5
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Report Generation according to RAAF-Scenario 3

Section Category
Subsection: Category definition and members
AE 3.1 Formation of (a) common (identical) compound(s)

Customize report content and appearance eport bas - . - -
— e " “ | Move to the section 1.3. Profiles/Metabolites. The
f Select Al [ Unselect Al [[1mvert first AE is AE 3.1. Formation of common compound.
- efc_ategorv

Category definition
and members

[@ 1.1. Category definition E

(©1.2. Category membe

(»)1.3. Profiles/Metabol

' Table with profiling results for "Protein binding alerts for skin sensitizat]
s, Table with profiing similarity accounting for metabolism ("Autoxidation
. Table with profiing similarity accounting for metabolism ("Skin metab
' Table with profiing results for "Protein binding alerts for skin sensitizatd
. Table with profiing similarity accounting for metabolism ("Autoxidatior
o, Table with profiing similarity accounting for metabolism ("Skin metab
' Table with profiing results for "Protein binding by QASIS"

. Table with profiing similarity accounting for metabolism (" Autoxidation;
s, Table with profiing similarity accounting for metabolism ("Skin metab
EEn.dminr.damaﬂa:\m.Luglected: Human Health Hazards#Sensitisat
& Table of category members |

Py o b ol o

(~) AE 3.1: Formation of commaon

@ Hint

PURPOSE:

This AE considers how the common compou
members, it has to be assessed whether:

- it is explained how the (identical) common
on the property under consideration); and

- the provided evidence supports the explan

Add / Remove
L

(¥) AE 3.2: The biological targets

|

|

[@ AE 3.3: Exposure of biologica

[@ AE 3.4: The impact of parent ¢ .

5 F s o= wvifthn rirerfiral similarity

' Table with profiling results for "Organic functional groups, Morbert Hai
' Table with profiing results for "Organic functional groups”

& Table with profiing results for "Structure simiarity”

' Table with profiing results for "US-EPA New Chemical Categories”

. Table with profiing similarity accounting for metabolism ("Autoxidation
o, Table with profiing similarity accounting for metabolism ("Skin metab
' Endpoint data variation (5 selected: Human Health Hazards#Sensitisatd

' Parameter variation (5 selected: Boiing point; log Kow; Molecular Wei
' Table with selected 20/3D parameters for category members

[ |t Table with selected endpoint data values

External content

[CJ=1RAAF3.png (image provided by user)

[]& Target A is converted to the reactive metabolite: formaldehyde ... (t

.

CCICCCICICIC DI & CICICICCICIC L

« [ |Input

[1& Target substance
Metabolism
[1& Common product

Here a table with category members could be added
manually and also a text. In order to add a table open
the Report basket (Add/Remove button) (1) and tick
the box with “Table with category members” (2), then
click OK (3). Additional text could be added by click on
the Add/Remove button (1) and create new item
with a textual content (see slide 62, how to add the
item)

' Endpoint data variation (4 selected: Physical Chemical Properties# Boilig

CfEBt-w Cancel

[@ AE 3.5: Formation and impact of non-common compounds |

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

An example text for AE 3.1: Formation of (a)
common (identical) compound(s)

®* Target chemical A is claimed to be metabolized to
formaldehyde and that the organism is only
systemically exposed to formaldehyde upon an
external exposure to Target A.

* The five source substances (analogues) as a result
of a Skin metabolism have generated the common
metabolite - formaldehyde

* Therefore, it is expected for the formaldehyde to
be responsible for the toxic effect

®* The five substances with LLNA assay are used to
predict the Skin sensitization effect for the target

sLilbstance A
April, 2020 Ot
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Report Generation according

Section Category
Subsection: Category definition and members

to RAAF-Scenario 3

AE 3.2 The biological targets for the common compounds

= Customize report content and appearance

() 1.1. Category definition

Click on the Add/Remove button (1) and create
new item with the following example text (2):

An example text for AE 3.2. The biological

[@ 1.2. Category members

[@ List of profiles/metabolisms

(2)1.3. Profiles/Metabolisms 2 J targets for the common compounds

* As a result of grouping accounting for a skin

(¥) AE 3.1: Formation of common (identical) compound(s)

(%) AE 3.2: The biological targets for the common compounds

() Hint
PURPOSE:

The hypothesis claims that the common compound|s) have the same biological target(s) (and hence cause the
type of effects). It has to be assessed whether:

same biological targets are affected in a consistent manner throughout the category, and by the common

Category definition 1 ounds; and
and members provided evidence supports the explanation.
Consistency check PN —

| A As a result of grouping accounting for a skin metabolism ... (text pi m 3|

(+) AE 3.3: Exposure of biological targets to the common compounds

[@ AE 3.4: The impact of parent compound

[@ AE 3.5: Formation and impact of non-common compounds

EH ETE ETE T

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

metabolism the six source substances (B, C,
D, E, F, G) are obtained.

* Both - target and source substances, are
activated as a result of a skin metabolism.
They all formed a common metabolite:
formaldehyde

* The common metabolite is responsible for
the binding with proteins via Schiff base
mechanism and may cause the toxic effect

®* The six source substances are used to
predict the toxic effect of substance A

The picture showed the parent and the source
substances could be added in this AE (see next
slide)
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Report
Report Generation according to RAAF-Scenario 3

Section Category
Subsection: Category definition and members
AE 3.2 The biological targets for the common compounds

2 Customize report content and appearance - O X

The possible image added to in AE 3.2
(see slide 63 how to create an image
report item):

() 1.1. Category definition

[©1.2. Category members
(2 1.3. Profiles/Metabolisms
l@ List of profiles/metabolisms

RAAF3.png (image provided by user)

@ AE 3.1: Formation of commeon (identical) compound(s)
ATarget A L35 ouree B L2@Source € L3 Source D L 42Source E [ #2Souree F | #Souree G |/

(») AE 3.2: The biological targets for the common compounds

i B U A S S S R S
e
‘ A As a result of grouping accounting for a skin metabolism ... (text pi m l_._ /
and members | & RAAF3.png (image provided by user) Ea ﬁ
l@ AE 3.3: Exposure of biological targets to the common compounds HOW the neWIY added Item WI ” IOOkS Ilke
(© AE 3.4: The impact of parent compound in the report could be seen by preview
l@ AE 3.5: Formation and impact of non-common compounds btton
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Report
Report Generation according to RAAF-Scenario 3

Section Category
Subsection: Category definition and members
AE 3.3 Exposure of biological targets to the common compounds

(2] Customize report content and appearance - O x

Click on the Add/Remove button (1) and create
new item with possible example text (2)
The new item appears under the AE 3.3 (3)

() 1.1. Category definition

[©1.2. Category members 2
(») 1.3. Profiles/Metabolisms L An example text for AE 3.3 Exposure of
[@ List of profiles/metabolisms biological targets to the common compounds
[@AE 3.1: Formation of common (identical) compound(s) * The target chemical A and all the source
l@AE 3.2: The biological targets for the common compounds substances are metabolized to the common
AE 3.3: Exposure of biological targets to the common compounds reactive metabolite: formaldehyde
(@ bint * It well known from the literature (Ref. cited)
PURPOSE: that all aliphatic aldehydes can potentially
Categorydefintion | | | Sreii s o S g e e e e e undergo a Schiff base formation with a
and members va“r;:ndgolc:::rr::i‘::b‘:;t:}al:::: that the exposure of the biclogical targets to the common compound(s) is primary amine. The generated formaldehyde
Consistency check - the pradiction is derived from the relation between an cbserved property and the independent variabls which reacts with proteins via Schiff-base formation
fﬁi’?ﬁi&iﬁ!lﬂﬂir—]:'w't"'""’EEiffe"%liifﬁﬁfi"s?‘Sﬂ?.fi.ﬁ,”f prediction based on a reguiar patter without o mechanism  (see profiling results of the
mechanistic explana 1 be acceptable. generated metabolites)
J 3] . it is expectgdt that bﬁth tr;ﬁ target andt tgellset
- - - Oor source supbstances have € Ssame metabolism
|AaThe target chemical A and aIIthesourcestheﬂprowdnm3| pattern based on the common metabolite

() AE 3.4: The impact of parent compound

W

[/ oo ot A £ o o a_

Back Next Cancel Create repuq

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April, 2020 67



QSAR TOOLBOX

Report
Report Generation according to RAAF-Scenario 3

Section Category
Subsection: Category definition and members
AE 3.4.The impact of a parent compound

2] Customize report content and appearance

(&) 1.1. Category definition

[@ 1.2. Category members
(» 1.3. Profiles/Metabolisms
= List of profiles/metabolisms The AE 3.4.The impact of a parent

(2)AE 34 The impact of parent compound compound is associated with the effect of

() vint . g
PURSOSE the target chemical to the assessed toxic
(Bio)transformation of parent compounds may not be immediate and/or complete. As a result, expasure of possible biological = n
targets to the parent compounds may occur for source and/or target substances, In addition, the impurity profiles associated with effe Ct o I n th I s re s pect a text a n d I m a g e a re
the source and target substances may have an impact on the prediction. It has to be assessed whether: .

- the systemic availability of the parent compound and its impact on the prediction of the property under consideration has been
sy added to address the issue.

- the identified impurities (see AE C.1) have an impact on the prediction; and
- the provided evidence supports the explanation.

See next few slides

Category definition
and members

l@ AE 3.1: Formation of common (identical) compound(s)

[@ AE 3.2: The biological targets for the common compounds

I® AE 3.3: Exposure of biological targets to the common compounds

l@ AE 3.5: Formation and impact of non-common compounds

Back I Next I Cancel ICrEatErEp-arII
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Report
Report Generation according to RAAF-Scenario 3

Section Category
Subsection: Category definition and members
AE 3.4.The impact of a parent compound

=] Customize report content and appearance

ltem name
Automatically generated

) Report basket

Options 4 Select your image here:

Select All | =1 Create new items — O »

4 [ ] Category r
[& Table with profiling results for "P

Options 4 5
sh, Table with profiing smilartty acc Select All Unselect All | Invert Options

s, Table with profiling similarity acce

[ - \-GI.UHUI,' L

® List of profiles/|

|, Table with profiling similarity acce
'8 Endpoint data variation (1 selects

di.Mechanistic similarity

[ Table with profiing results for "r{ « Category — e ——{ Common =

@ 1.2. Category | . Table with profiing similaity acc HEndpoint data variation Target A LW
|, Table with profiling similarity acce - o -

(=) 1.3. Profiles/M &8 Table with profiing resuts for P BParameter variation \ C P
|d, Table with profiing similarity acce g Chemical profile . ;1‘ ar toa,

H Table with calculated structural similarity
4 External content

A Table of category

& Table with calculat:

'8 Table with profiing 3

'8 Table with profiing

'8 Table with profiing

[& Table with profiing

s, Table with profiing similarity acc
|, Table with profiling similarity acce
'& Endpoint data variation (5 selects
'8 Parameter variation (5 selected:

@AE 3.1: Format

(%) AE 3.2: The bia

AaText provided by user

®AE 3.3: Exposu
(%) AE 3.4: The imj

Specify how much of the page width is occupied by the image:
Image width, % 75

[ Endpoint data variation (4 select QK Cancel
(*) Hint &2 Table with selected 20/3D paran 4 ( \70}( Cancel
PURPOSE: [ J& Table with selected endpoint data values 6 £
- . a Input
(Blc}?ransf.nrma.tlon of ] Dpi Target substance bure oi. l |
possible biological targf .« ] Metabolism In addition,
the impurity profiles as: [Tt Common product lediction. It
has to be assessed whef < >
- the systemic availabili >3 nder
considiralicm has baenl L L e e | | o« ‘ | Coneel

- the identified impurities (see AE C.1) have an impact on the prediction; and
- the provided evidence supports the explanation.

Ceor | povee BY

In order to add picture to the report: expand the window and click Add/Remove (1), click Create new (2) in Report basket window, then click
Image provided by user (3) and click OK (4). A 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 clicking OK (6).

‘ (& image from clipboard No.12 (image provided by user)

*In the current example a picture illustrating the target chemical marked as Target A and formaldehyde marked as Common metabolite was
prepared in advance.
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Report
Report Generation according to RAAF-Scenario 3

Section Category
Subsection: Category definition and members
AE 3.4.The impact of a parent compound

| Customize report content and appearance 2] Report basket | Create new items — 0 X
oo 2 = ltem name
£ Select Al || Options 4 (At . )
utomatically generated
« [] category f Select All Unselect All | Invert | About| Options Y9

& Table with profiing results for ”
b, Table with profiing similarity ace
b, Table with profiing similarity ace
& Table with profiing results for
e, Table with profiing simitarity ace
. Table with profiing similarity ac
& Table with profiing results for

4 Category
g Endpoint data variation
@Parameter variation
8 Chemical profila
d.Mechanistic similarity

Enter your text here:
Target & is converted to the reactive metabolite:
formaldehyde based on a skin metabelism

e \-CLUUUIJ

(~)1.2. Category s Table i orofng sty ¢ T Table with calculated stru Reactive metabalite is clamed to derive the effect
(®1.3. Profiles/| 5 Endpont dts variton (1 saleg 4 External content Target & is not suspected to have toxicity of its own

(¥) List of profilel
(~) AE 3.1: Form
(¥) AE 3.2: The |
(¥) AE 3.3: Expo:
() AE 3.4: Theif

(=) Hint
PURPOSE:
(Bio)transformation

Category definition

4 [] Metabolism

& Table of category members =lmage provided by user
& Table with calculsted structural
8 Table with profiing results for
& Table with profiing results for
& Table with profiing results for "
& Table with profiing results for "
b, Table with profiing similarity ace

Impurity for the Target A is not available,

)

b, Table with profiing similarity ace

'8 Endpoint data variation (5 sele

QK

| | Cancel

& Parameter variation (5 selected|

8 Endpoint data variation (4 selected: Physical Chemical Properties#Boiling point;;

& Table with selected 2D/3D parg {tegory members
8 Table with selected endpoint
\ :

[ Common product

| |
5 Ok | | Cancel

beposur]

possible biological H
the impurity profil

Create new oK Cancel

ces. In
e pred

and members

Onsistency c

has to be assessed whether:
- the systemic availability of the parent compound and its impact on the prediction of the property und
consideration has been addressed;

- the identified impurities (see AE C.1) have an impact on the prediction; and
- the provided evidence supports the explanation,

Add / Remove

| = image from clipboard No.12 (image provided by user)

(¥) AE 3.5: Formation and impact of non-common compounds

Back MNext

Cancel

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

In order to add text information to the report: click

Add/Remove (1), click Create new (3) in the Report basket

window, click Text provided by user (3). Copy the following

example text:

- Target A is converted to the reactive metabolite:
formaldehyde based on a skin metabolism

« Reactive metabolite is clamed to derive the effect

- Target A is not suspected to have toxicity of its own

Impurity for the Target A is not available.

And paste it in the new window(4). Finally confirm by clicking
OK (5).

April, 2020
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Report
Report Generation according to RAAF-Scenario 3

Section Category
Subsection: Category definition and members
AE 3.4.The impact of a parent compound

R =] Report basket - [m] X
| Customize report content and appearance
Options a4 2 Selected
£ Select All [ Unselect All [ Invert . -
R TUTE LT TOTRTG STy GCCOOT T MO0 AT E Examp|e how the AE 3.4 will look in the
[ |d. Table with profiing simifarity accounting for metabolsm ("Skin metz .
[ |t Endpoint data variztion (1 selected: Human Health Hazards#Sensit generated repor‘t IS Shown beIOW .
[ & Endpoint data variation (1 selected: Human Health Hazards#Sensit
[]& Table of category members
[ & Table with calculated structural similarity
= = & []& Table with profiling results for "Organic functional groups, Norbert e
= []& Table with profiing results for "Organic functional groups” .
(»)1.3. Profiles/Metabolisms T B e e e Chamicals category 7198
. " [ ]& Table with profiing results for "US-EPA New Chemical Categories”
[® List of pmﬁles/metabc'l'sms [ |, Table with profiing similarity accounting for metabolism ("Autoxidat based on the common metabolite
N [ |, Table with profiing similarity accounting for metabolism ("Skin met:
[@ AE 3.1: Formation of common ( [ 18 Endpoint data variation (5 selected: Human Health Hazards#Sensit AE 3.4: The impact of parent
[ |t Parameter variation (5 selected: Boiing point; log Kow; Molecular v image from dlipboard No.12 (image provided by user)
[ AE 3.2: The bio|°gica| targe1s fd [ &8 Endpoint data variation (4 selected: Physical Chemical Properties#E
[ ] Table with selected 2D/3D parameters for category members
. . . [ ]88 Table with selected endpoint data values
[@ AE 3.3: Exposure of biological t{ , .0~ "
. []As All the source substances are tested in a local lymph ... (text provi
® AE 3.4: The impact of parent co [ =1 image from clipboard No.8 (image provided by user)
[ | Target chemical A is claimed to be metabolized to formaldehyde ... Target A is converted to the reactive metabolite: formaldehyde ... (text provided by user)
® Hint [ ] As a resuft of grouping accounting for a skin metabolism ... (text p Target A is converted to the reactive metabolite: formaldehyde based on a skin metabolism
1 [ |= RAAF3.pNg (image provided by user) Reactive metabolite is clamed to derive the effect
PURPOSE: [y it bl 050 e ] e 501160 D SEBNNERSeom (o im0 R Target A is not suspected to have toxicity of its own
(Bio)transformation of parent comph /| [V]E=! image from clipboard No.12 (image provided by user) J Impurity for the Target A is not available.
pus?lble b.lologlc.al targets_bo the Parent comp s .A. Targtils_cc»ﬁeﬁzd_toﬂs;eagtninﬁuﬁlt_e: g .. RS =l of S
ategory definition the impurity profiles associated with the scurce ng Target substanc Not provided by user
has to be assessed whether: & Tard
and members - the systemic availability of th . 4 [] Metabolism
e_sysemlcavalalltyo e parent compo [t Common product o e o 5 GonsisteReycheds — — = = = — = = = = = = = — — —
Consistency check consideration has been addressed; < >
- the identified impurities (see AE C.1) have an S ST WU S S,
- the provided evidence supports the explanati Create new ‘ ‘ OK | ‘ CE"CEIJ | f
ey / The entered text along with picture added before
- s are listed in the Report basket under External
y|= image from clipboard No-12 (image provided by usen 1| I ¥ content section and the check box is ticked (1).
A Target A is converted to the reactive metabolite: formaldehyde . Im 3 Click OK (2) . The new items is added under the
3 '® : corresponding AE 3.4 (3). There are three options
AE 3.5: Formation and impact of non-common co A = S
pa 4 || (4) for previewing, editing or change the
Back Cancel Create report pOSItIOﬂS Of the items.
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Report

Report Generation according to RAAF-Scenario 3

Section Category
Subsection: Category definition and members

AE 3.5 Formation and impact of non-common compounds

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

() 1.1. Category definition

[@ 1.2. Category members

(~ 1.3. Profiles/Metabolisms
I@ List of profiles/metabolisms

I@ AE 3.1: Formation of common (identical) compound(s)

I@ AE 3.2: The biological targets for the common compounds

I@ AE 3.3: Exposure of biological targets to the common compounds

(¥) AE 3.4: The impact of parent compound

(+) AE 3.5: Formation and impact of non-common compounds

@ Hint

PURPOSE:

The formation of common compound(s) often goes together with the formation of non-commen compoundis)
and possible intermediates which form the common compound(s). The source and/or target substance may also
be (bic)transformed via other pathways leading to other additional non-common compounds. It has to be
assessed whether:

- the formation of non-commaon compounds (including possible intermediates) via the possible pathways and
their possible impact on the prediction property under consideration have been considered; and

- the provided evidence supports the explanation.

Add / Remove

Category definition
and members

Consistency check

] S

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

The possible example text could be added to the AE
3.5:

An example text for AE 3.5:

* The target substance A and the six source
substances (analogues) are metabolized to the
common- formaldehyde and non-common
compounds (including possible intermediates)

®* The positive effect might be due to the common
compound (formaldehyde) reacting with proteins via
a Schiff-base formation mechanism

* Also a positive effect of formaldehyde is supported
by the positive EC3 data found for the target

* Some of the non-common compounds react with
proteins by other mechanisms such as: Michael
addition on quinoid type compounds, but they are not
supported by the experimental data. Therefore:

* The substance responsible for the skin
sensitization effect might be due to the
formed common compound: formaldehyde

* Also some of the non-common metabolites
react with protein via other protein binding
mechanisms. Thus they could cause effect
too.
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Report Generation according to RAAF-Scenario 3

Section Category
Subsection: Consistency check

AE C.2 The Structural similarity and structural differences within the category

2] Customize report content and appearance

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

(¥) Comments on structural similarity

(~) AE C.2: Structural similarity and structural differences within the category

@l—mt

PURPOSE:

The aim of this AE is to verify that all category members indeed meet the criteria for structural similarities and
allowed structural differences used for the category description. It has to be assessed whether:

1 - the structural similarities identified apply to all category members; and

- there are structural differences which are allowed within the category.
Category definitio N
Add / Remove
I Consistency check l

| A Structural similarity between Target substance A and ... (text provid 3 |

[@ AE C.3: Link of structural similarity and differences with the proposed regular pai
() 2.3. Mechanistic similarity
(> 2.4. Additional endpoints
(©)2.5. Other AEs

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

Move to section Consistency check

Click on the Add/Remove button (1) and create
new item with a possible example text (2). The item
appeared after that in the wizard under AE C.2 (3)

An example text for AE C.2:

Structural similarity between Target substance A

and the six source substances (B, C, D, E, F, G)

according to Str.similarity profiler is in the range of

[40-85%]

+ All the 6 source substances have a selection of
Alkene, Ether, Alkoxy, Aryl, Allyl, Alkyl,-alkenyl
and alkynyl (hetero)arenes and Phenol groups
based on OFG profiler

«+ 3 out 6 have additional
compounds (B, C and D)

+ While the target substance A and the source
substance E, F and G have additional structural
fragment “Alkenyl (hetero)arenes”

Precursors quinoid

The AE C.2 is focused on the structural similarity. In
this respect there are two report items already
created and stored in the Report basket during the
workflow that the user could refer to them. See next
slide
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Report Generation according to RAAF-Scenario 3

Section Category
Subsection: Category definition and members
AE C.2 The Structural similarity and structural differences within the category

r

(5] Report basket
Options 4
f

= Customize report content and appearance

Soccia I ] I

« || Category —_— PR

(] Table with profing resuks for "Proten bndng akrts for sn senstzatin accordng 3 Caleulated structure similarity
|, Table with profiing smiarty accounting for metabolsm ("Autoxidaton smulator” ang
ik Table with profiing smiarty accounting for metabolsm ("Skin metabolsm smulator”
_18 Table with profiing resuks for “Proten binding alerts for skin senstization by OASIS” 1 354 355 339
[k Table with profing smiarty accounting for metabolsm ("Autoxdation smubtor” and
——: ot ;:::: ,"::ﬁ;‘f;:;:,“,,’:;:j‘;f‘;ﬁ“,?“‘ R CAS 97-53-0 |CAS 97-54-1 CAS 5932-68-3 CAS 186743-26-0
|, Table with profiing smiarty accounting for metabolsm ("Autaxdation smulator” and
&k Table with profing smiarty accounting for matabolsm (*Sicn metabolsm smuator” 1 100% 66.7 % 66.7 % 72 %
& Endpoint data variation (1 selected: Human Heakh Hazards#Sensitisation)

& Table of category members CAS 97-53-0

%B Table with calculbted structural smilarty.
(©2.2. Structural similarity | 735 i S G e e 554 7% [100% 100 % 75 %
— ::w:mpvo:g resuks :or ‘:Stw:pt:v'e mmv"'d( . CAS 97-54-1
\@ Structural similarity [ Tale v ol s ccountong fr ol {-Auonditon suor”
[l Table it profing smiarey accountng for metabolsm ("Skn 355
[@ COMMENts on Structural SIMIlar (18 erpent éxn veavon (1 sebces: el Crmca ropaeessioang ont CAS 5932-68-3
—— 5 T v wctad 020 st o gy morors | =5 Table with profilng results for “Organic functional groups, Norbert Halder (chackmol)*
(%) AE C.2: Structural similarity anc ﬁ%’(:::‘:::b:z :"" ) CAS 186743-26-0 1 CASY 97-53-0 2 CAS# 97541 3 CAS# 5930683
(@ bint 1R g a6 e s b eabled 1o ookttt ovded | 363 ICHE CH3 CH3
PURPOSE: fn; :i:;;_s‘;::;x(r::&;:q;m;:‘yﬂx'; ‘skin metabolsm ... (text provided by user) CAS 186743—25—9
Thesim oftis AE i toverify thatall category| (14 e =08 Sam o e sncs o - oty o) g s S
allowed structural differences used for the cat{ (VA Structural smiy between Taget substance A and .. text provided by user) 364
- the structural similarities identified apply to 8 * lyl‘p:‘rmg substance CAS 186743-24-8
- there are structural differences which are allg S’:mn o ch\o ch\o ch\
Category definition
; . Add / Remove : OH OH OH
A0S 0E M. Crstenew || ok || concel | Hydroxy compound Hydroxy compound Hydroxy compound
| Consistency check | | T Table with calculated structural similarity m P 3 Phenal Phenol Phenol
Ether Ether Ether
| | W Table with profiling results for "Organic functional groups, Norbert m P :ij::mr :::nh:m :::ym
[Aromatic compound Aromatic compound Aromatic compound
| 1 Table with profiling results for "Organic functional groups” m 3 |
| A Structural similarity between Target substance A and ... (text provid m 3 | 4(:qu: St S 13}7:3-25-9 i lssr::a-z‘t-s
J 2 2
(»)2.3. Mechanistic similarity ”3‘:\—\/@\/\.«2
CHy
H3
Structural similarity and Chemical profile report items with respect to the both empirical Mt s
profilers (OFG and OFG, Norbert Haider) were stored in the Report basket. They are automatically N L L s
created during process of applying category consistency elements (in the gap filling stage). They Hydrony compound Hydrony compound Hydrory compound
could be added manually to the AE (just tick them). Once selected and confirmed by OK, the items Prenl el el
appeared under 2.2 Structutal similarity section (2). How they look in the generated report is et plaieter pyiryiter
- ene ene ne
ShOWI’l on the rlg ht (3 ) . [Aromatic compound [Aromatic compound |Aromatic compound
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Report Generation according to RAAF-Scenario 3

Section Category
Subsection: Category definition and members
AE C.2 The Structural similarity and structural differences within the category

m} X

12| Customize report content and appearance

An additional image (saved in advance) could be
added to the AE C.2 (already explained on slide
61):

©)2.1. Physicochemical similari Appendix with profiling statistics based on OFG profiler could be added:

(2] Profile Statistic - O X

() Structural similarity Alkene+Alkoxy+Alkyl-, alkenyl- and alkynyl (hetero)arenes+Allyl

[ Group by category 3
+Aryl+Ether+Phenol + Precursors quineid compounds

() Comments on structural similarity # Category Count_| %
1 Alkene+Alkoxy+Alkyl-, alkenyl- and alkynyl (he 3
(~) AE C.2: Structural similarity and structural differences within the category 2 |Alkene-+Alkenyl (hetero)arenes +Alkoxy+ Alkyl-, 2 28,57 Save to smi Add in new doc
3 |Alkene+Alkenyl (hetero)arenes+Alkoxy+Alkyl- |1 1429
® Hint 4 |Alkoxy+Aryl+Ether+Phenol 1 14.29 364 363
PURPOSE: 186743-24-8 186743-25-9
The aim of this AE is to verify that all category members indeed meet the criteria for structural similarities and
allowed structural differences used for the category description. It has to be assessed whether: & [y
- the structural similarities identified apply to all category members; and o AL o
- there are structural differences which are allowed within the category.
Category definition
_ Add / Remove 38

Actions

186743-26-0
Consistency check | o Table with calculated structural similarity [ Edit | 3 | Organic functional groups
3
| 1 Table with profiling results for "Organic functional groups, Norbert m 3 | «)%vm
|‘m Table with profiling results for "Organic functional groups” m 3| 3

Count

|A\ Structural similarity between Target substance A and ... (text provid m 3

| [® image from clipboard No.6 (image provided by user) m M

() 2.3. Mechanistic similarity
[@ 2.4. Additional endpoints v

Back I Next I Cancel I Create report I
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Report
Report Generation according

Section Category

Subsection: Consistency check

to RAAF-Scenario 3

The AE C.3 Link of structural similarity and differences with the proposed regular pattern

|2 Customize report content and appearance

() 2.1. Physicochemical similarity
[© 2.2. structural similarity
[@ 2.3. Mechanistic similarity

Click on the Add/Remove button (1) and create
new item with the following example text (2). The
item appear under the section AE C.3

() 2.4. Additional endpoints

(»)2.5. Other AEs
(<) AE C.3: Link of structural similarity and differences with the proposed regular

(~) Hint

PURPOSE:
It has to be assessed whether:

- the documentation provides an explanation why the category members should behave in a predictable manner
(e.g. based on no absorption due to molecular-weight considerations, or lacking reactivity towards biolegical
material, regular pattern in increasing strength of effect due to kinetic differences);

- it is likely that all categery members follow the proposed explanation and where the boundaries of the category

are in this respect; and

- the provided evidence supperts the explanation.

Category definition
dNd memoe

| A The category is structurally defined as target {ﬁ] and ... (text provid m 3 |

() AE C.4: Consistency of effects in the data matrix

Example text for AE C.3

* The category is structurally defined as
target (A) and the five source substances
(B,C, D, E and F). They all form a
common metabolite (formaldehyde)
responsible for the toxic effect

* They all consist of a common reactivity

pattern responsible for the formation of
reactive metabolites

[@ AE C.5: Reliability and adequacy of the source study(ies)

(¥) AE C.6: Bias that influences the prediction

T T T T

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories
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Report Generation according to RAAF-Scenario 3

Section Category
Subsection: Consistency check
AE C.4 Consistency of effects in the data matrix

0| Customize report content and appearance

Click on the Add/Remove button (1) and create

(©2.3. Mechanistic similarity new with this possible example text (2):

[@ 2.4. Additional endpoints
(©2.5. Other AEs ]

() AE C.3: Link of structural similarity and differences with the proposed regular pat 2 }\ .
(*) AE C.4: Consistency of effects in the data matrix * Th S ta rg et su bSta nce A a nd the f|Ve
o source substances show clear

PURPOSE: indication for a skin sensitization effect

The category justification should include comparison of experimental data for the category members and a clear
data matrix. It has to be assessed whether:

- a data matrix has been provided which lists the category members in a suitable order versus their experimental b Th e | atte r a re S u p po rted by th e
data (e.g. for REACH information requirements) and which identifies data gaps; . .
- the properties of category members across the data matrix are consistent in effects; this has to be assessed in eXpe ri mental data IN ACCO rda nce to the
Category definition the following dimensicns:
and members - within the specific property which is under consideration for the prediction; LLNA test’ fou nd for' a ” Of them

- between the property under censideration and related properties (e.g. between 28-day and 90-day

i repeated-dose toxicity studies; reproductive toxicity screening tests; and pre-natal developmental toxici i . -
P - characten:{lcs across a\FII relevant prope:ty:es (e.qg. d?f'farent reactpivlty towards genetic mater\al'tn{ay i Al I Of th e m a re n Ot VO | atl Ie C h e m |Ca | S
indicate different reactivity towards biological macromolecules which may influence the prediction for a 90-day . . .
repesicd-dose toricty sud} and with molecular weight is less than
- the effects reported for the property under consideration differ in strength for the source substance and
whether a basis for this difference is provided; and 5 0 0 Da

- the underlying data support the provided conclusions and explanations.

* All experimental data for the target
and the source substances are
supported with literature references

| A The target substance A and the five source substances ... (text prov m 3 |

() AE C.5: Reliability and adequacy of the source study(ies)

(%) AE C.6: Bias that influences the prediction
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Report

Report Generation according to RAAF-Scenario 3

Section Category
Subsection: Consistency check
AE C.6 Bias that influences the prediction

|2 Customize report content and appearance

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

[@ 2.3. Mechanistic similarity

[@ 2.4. Additional endpoints
(=)2.5. Other AEs

[@ AE C.3: Link of structural similarity and differences with the proposed regular pai

[@ AE C.4: Consistency of effects in the data matrix

(Y AECS: Reliability and adequacy of the source study(ies)

(~) AE C.6: Bias that influences the prediction

Category definition o
and members
PURPOSE:

It has to be assessed whether:

- it is clear from the documentation how the source substance(s) have been chosen, for example, what methods/
tools have been used to map the field of potential source substance(s), which other substances have been
considered and why they have been discarded:;

- there are additional, structurally-similar substances which are currently not used in the analogue approach and
which arguably could be used;

- there is readily-available information from these additional substances;

- this information is biologically significantly different for relevant properties in comparison with the existing
analogue(s); and

- these differences decrease the confidence in the prediction (possibility of underestimation of hazard).

Consistency check |

Add / Remove

| A When there are multiple possible analogues with equivalent ... (tex m 3 ‘

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

Click on the Add/Remove button (1) and
create new item with possible content of
example text (2):

An example text for AE C.6

"* When there are multiple possible
analogues with equivalent structural
similarity; or

®* The assessing expert has knowledge
of such additional structurally-similar
analogue(s).

* Expert provides additional literature
search of similar analogues with
similar to the produced common
compounds (formaldehyde) toxic
effect
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Report
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 the chemicals used for the
prediction along with their data for selected parameters, profiles and
endpoint tree positions.

RAAF AEs are included in the
second file. 2

Data matrix

All generated files should be
pI‘OVidEd When Smeitting a PDF file containing the prediction report
prediction.
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Report
Generated report files

Prediction report Category report

QSAR Toolbox report for category

QSAR Toolbox prediction for single chemical

<«— The selected RAAF scenario
| O accordance with RMAF scenario3) | is specified in the first page (i accordance vith RAAF scenaro 3)

Date: 15 Apr 2020
Author(s):
Contact detzils:
Target information
Structural information Numerical identifiers Chemical names My editaie fiek
Mot provided by the user
; :97°530 ( z Covered (target) )
endpoint{s]
COclec{CC=Clccc10 Other: EC Number:2025891 methoeyphenol);eugen .
olaliyt - Humean Health Hazards/Sensitisation: EC3, LLNA, in Vive, Skin
;4allyl-2-methoxy
TR manusiy it ikt
CHZ A E F 1 1 K L M N o P a R
Target ggemical Smsnooure Neighbour #2 Neighbour #3 Neighbour #4 Neighbour #5
a m\atr;x report 5 )
Structure: . -
CAS number 97-53-0 97-54-1 5932-68-3 186743-26-0 186743-25-9 186743-24-8 _cmo
Chemical name Eugenol Isoeugnol {E)-lsoeugenol 3-METHYL_EUGENOL S-METHYL_EUGENOL &-METHYL_EUGENOL CHZ
H Other identifier
Structure SmiLes COctez(CC-Ceecto Coclee(Cc-Ceiescio COctes{C-00jeszio Cocte(o)ece(ce-aic coctedec-Gadiecio conterioc-Geqcieio
Parameters unit
Boiling point e 264 v 271 Y 271 r 281 r 281 r 281
r 273 d 265 r 265 r 328 r 3.28 T 328
Da r 184 | 164 d 184 [ 178 [ 178 4 178
Vapor Pressure (Anmme method) mmHg [ 0.00965 r 0.0037 r 0.0037 r 0.000536 r 0.000556 r 0.0005%6
Water Solubility me/L [ 754 r 166 r 166 d 891 d 881 r 881 H 3':
Profilers
Profiles used for grouping/subcategorization
aH
1= not:€-0;
J<ing of Sk metabolism simulator” metabolite #2, ) metabolite #1; mesabolite #1; i ooclOr CHy
15 not:=0; metabolite #1; metabolite #1; s not: C=0; I not: C=0;
Product requirement 1. Exactly this
structure: C=0 (primary grouping) metabeolite #3; Is exactly: C=0 Is exactly: =0 e #2; metabolite #2; metabolite #2;
15 not:=0; Pyt Is exactiy: C=0 Is exactiy: C=0
metabolite 45, =
Is exactly: C=0
Protein binding alerts for skin sensitization No alert found Ne alert found Ne alert found Ne alert found Ne alert found Ne alert found
Alkene; Alkene; Alkene; Alkene; Alkene; Alkene;
Alkylaryiether, Alkyiaryizther; Alkylaryisther; Alkylarether; Alkylaryisther; Alkylaryiether;
Organic functional groups, Norbert Haider Aromatic compound; Aromatic compound; Aromatic compound; Aromatic compound; Aromatic compound; Aromatic compound; HaC
P (chackmol) (<ubcaregorization) Fther, Ether: Etner: Etner; Eener; Etner; 3
Predicted endpoint: ; No effect s Hydroxy compound; elroxy compeund; i Hydroxy compound; Hydroxy compound; Hydrexy compound;
specified Phenol Phenol Phenol Phenol Phenol Phenol o
Predicted value: 11.1 (from -22.7 to Alkenyl (mem,a,gm Al Alker Alkene; Alkene; Alkene;
Ko Alkenyl [neterﬂ)srenes* Alkenyl [he(erﬂ)srenes’ Alkoxy; Alkoxy; Alkoxy;
Unit/scale: % Akl et stk Alkoxy; oxy; Kyl alkenyl- 3nd alkynyl iyi- alkenyl- 3nd alkynyl eyl alkenyl- 3nd zikynyl
. functional groups. {heterojarenes: Alkyl-, alkenyl- and alkynyl Alkyl-, aIkEVWI and alkynyl (heterojarenes; (heterojarenes; (hetero)arenes;
Data gap filling method: Read-across| ) N (neterojarenes; (heterojarenes; Allyi; Aty Allyl;
: (subcatagonzation)
) Allyl; Anl; Anl; Aryl;
editable field an; Echer; Exher; Exher;
4 Ether, Phenol; Phenol; Phenol;
Not provided by the user Phenol Preno! Precursors quinoid compounds | Precursors quinoid compounds  Precursors quinoid compaunds
US-EPA New Chemical Categories Phenols (Acute toxicity) Phenols (Acute toxicity) Phenols (Acute o Phenols (Acute toxicity Phenols (Acute toxicity) Phenols (Acute toxicity)
Predefined
Shenc i Phena g Phenat g shenal
he QECD (ONSAR Toolbox for Grouping Chemicals into Categories April, 2020 80
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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 3.

* Note, proficiency comes with practice!
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