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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 a target endpoint;

* Relevancy of profiles and data availability;

® Searching of analogues accounting for metabolism;
* A category consistency check;

® Selection of a RAAF scenario;

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

Specific Aims

* To familiarize the user with the Read Across Assessment
Framework (RAAF) and specifically with Scenario 4;

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

* To provide sufficient information allowing a scientific assessment
of the outcome;

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

Read Across Assessment Framework (RAAF)
Overview

« RAAF 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 a 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)
Selection of a RAAF scenario

SCENARIO APPROACH

READ-ACROSS HYPOTHESIS
BASED ON

QUANTITATIVE VARIATIONS

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

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

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

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 (a) common compound(s) - the read across hypothesis is that
different substances give rise to (the same) common compounds to which the organism is
exposed to
b) Different compounds have the same type of (an) 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 into account whether or
not quantitative variations in the properties are observed among the category members:
a) There is a 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 based on 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 Repeated Dose Toxicity (RDT) of 3,5-
dimethyl-aniline [CAS# 108-69-0], which will be the “target” chemical.

* In this exercise the category will be defined based on the aniline
functionality identified in the package: parent and metabolites based on
Repeated dose toxicity profiler. This chemical class is related with
Hemolytic anemia with a methemoglobinemia accounting. The effect is
considered when in vivo Rat metabolism is taken into account;

* The read across approach will be used for the prediction. The read-across
will be based on a category approach relying on a common metabolite
generated for the source and target substances;

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

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

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

Definition

L L L

Data Gap
Filling

Input ‘ Report

]

Data gap
Knowledge Data Categorization filling

Base Base 3 tools tools
Ll s o —

Reporting
tools
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QSAR TOOLBOX

Input
Overview

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

* Since all subsequent functions are based on a chemical structure,
the goal here is to make sure the molecular structure assigned to
the target chemical is the correct one.
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QSAR TOOLBOX

Input
Input the target chemical by CAS#

QSAR TOO X @ N th 10100 % B«
* Report &PE

Document Single Chemical Chemical List Search Target Endpoint e OECD QSAR TC'_C'|t'C'31

R XEZmm.r § &a.=m eE=2E- W ¢ O

New Open Close Save CAS* Name  Structure Composition  Select Chem|Ds Database Inventory List Substructure (SMARTS)  Query

Documents
i Document 1 = Search by CAS# 3 4
w - |

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

Developed by LMC, Bulga

[ selectal ][ UnselectAll || Invert Selection | Selected 1 of 1

CAS 108-69-0
SMILES Cclee(Ciee(N)el
CS Relation High

Substance =~ Mono constituent

CH3

Composition

Name "3,5-xylidine";3.5-dimethyl-anilin

HC NH;

Sources

1. Click CAS#;
2. Enter the CAS#108-69-0 in the blank field;
3. Click Search;

4. When the structure appears, click OK.

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

21



QSAR TOOLBOX

Input
Define the target endpoint

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

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

X6 ®

o— X
QSAR TOOLBOX @ 10100 @«
P Input %E

P Category definition P Data Gap Filling

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

T for Grouping Chemicals
fre— . e g
‘ % X k E Lul - .‘ 3 ! = Bibto % Il E = Y @ into Categories
Close ave

New Open CAS# Name  Structure Composition  Select ChemIDs Database Inventory List Substructure (SMARTS) Query Define Developed by I MG, Bulgars
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QSAR TOOLBOX

Input
Define the target endpoint

QSAR TOOLBOX @ J.'I'l S0100 % (=2
»E

» Input » Profiling P Category definition P Data Gap Filling » Report
Document Single Chemical Chemical List Search Target Endpoint _”"E GECD_ QSAR TC'_C'|t'C'h'

Qu? ) L] - (—=en f= =] — ‘'or Grouping Chemicals
‘ % x hi] E ‘E - '..1 j @ . [%J % m E - . \lJ @ into Categories

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

Developed by LMC, Bulgaria

I
") Select endpoint

o
Filter: LCJH 4 Human Health Hazards

Repeated Dose Toxicity

x | Select endpoint

& Document 1
# CAS: 108690

I Physical Chemical Properties e
I Environmental Fate and Transport
I Ecotoxicological Information
4 Human Health Hazards

Acute Toxicity

I ADME

Bioaccumulation

Carcinogenicity

Developmental Toxicity / Teratogenicity

ﬁ:;?:;‘[zz:z:g Test organisms (species) W Rat e
Irritation / Cerrosion Route of administration W | Cral (Gavage) e
Meurotoxicity R
Photoinduced toxici Strain L -
Re “Ed Dose Toxicityl Organ(Tissue) R | Whole body © Selection of additional
Sensitisation meta
ToxCast Effect W | Total -
Texicity to Reproduction . ”
I' Toxicokinetics, Metabolism and Distribution Endpoint W | LOEL 4
|
Add
Up Down

N | | T

Click Define (1), select Repeated Dose Toxicity (2) and then click Next (3). Select LOEL as an endpoint from the
drop-down menu and then consecutively the following metadata: Effect: Total, Organism(tissue): Whole body,
Test organism(species): Rat, Route of administration: Oral (gavage) (4). Finally click Finish (5).
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QSAR TOOLBOX

Input
Define the 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.

ey —_— e X060l
QSAR TOOLBOX @ I_I_l S0t % Be
-

Document Single Chemical Chemical List Search Target Endpoint e AR Toolbox

‘ % x L;] E -:-‘ 3 Fi . % = E ) . Q @ T Ec:wemicah

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

¥ Input » Profiing ¥ Data ¥ Categorydefinition ¥ Data Gap Filling * Report

Developed by LMC, Bulgaria
Filter endpaint tree... Y 1 [target]

Documents

& Document 1
# CAS: 108690 e

- /@\

[=] Human Health Hazards
—— Acute Toxicity
+—{%] ADME

—— Bioaccumulation

— Carcinogenicity
— D | Toxicity / icity
—— Genetic Toxicity

—— Immunotaxicity

— lrritation / Corrosion

—— Neurotoxicity

=) Repeated Dose Toxicity

(-] Oral (Gavage)
(=] Whole body

— Toxicity to Reproduction |
—{#] Toxicokinetics, Metabolism and Distributi... ,
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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

| - 01010 asel

01 0 4

QSAR TODLBOX l'h 10100 e
P Category definition » Data Gap Filling @E

Profi Custom profile The OECD QSAR Toolbox

for Groupi micals
M @ into Categories
I o

Apply View New Delete
Documents Filter endpaint tree... ? 1 [hﬂel]

Developed by LMC, Bulgaria

Profiling methads cHy

Options 4

Select All
Suitable Structure
Repeated dose (HESS)

H Plausible

M Aquatic toxicity dassification by ECOSAR 1. Go to Profiling module;

B Chemical elements - -
Moo oo ) Human Health Hazards ) 2. Tick the checkboxes of the suitable
< .. —— Acute Toxidty : profile - Repeated dose (HESS) and of
. . —{*] ADME N . . g g .
I Organic functional groups g . in vivo Rat metabolism simulator;
M Organic functional groups (nested) Bioaccumulation N .
W Organic functional groups (US EPA) —— Carcinogenicity . 3. Click Apply.
M Ornanic functional arouns. Norhert Haider (chackr - Developmental Toxicity / Teratogenicity
—— Genetic Toxicity J
° Metabolism,/Transformations — Immunotoxicity o
Options 4 — lrritation / Corrosion o
f Select All Unselect All Invert —— Neurotoxicity .
Plausible —— Photoinduced toxicity u
wdrohsis simubatar (neutral) 7/ Repeated Dose Toxicity =
- Rat
=] Oral (Gavage)
=] Whole body
=] Total
LOEL
—— Sensitisation AW SWACP |
—— ToxCast i
M Ohserved Mammalian matahaolism . . v
—— Toxiritv tn Renrodurtion
< >
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QSAR TOOLBOX

Profiling
Profiling the target chemical

QSAR TOOLBOX & e g oﬁg;:j

P Category definition P Data Gap Filling » Report b@
Profiling Custom profile The OECD QSAR Toolbox

for Grouping Chemicals
into Categories

Apply View New Delete Developed by LMC, Bulgaria

Y 1 [target]

° Documents Filter endpaint tree...

[ ] Profiling methods CHa
Options 4

Anilines (Henolytic anemia
f Select All Unselect All Invert . o o
ST Structure with  methemoglobinemia)

e — HsC w. | Rank A alert is identified in

I Aquatic toxicity ciassification by ECOSAR the target chemical (1).

W Chemical elements

M Groups of elements ‘—Etal
inski Rule Oasis LOEL

OECD HPV Chemical Categories

B Organic functional groups Sensitisation AW SWAOP |

M Oraganic functional groups (nested) Ts o

Ml Oraganic functional groups (US EPA) Toxi 1 oduction N

M Oroanic functional arouns. Morhert Haider {checkr . N and Distributi...
° Metabolism/Transformations

Options 4
f

Anilines (Hemolytic anemia with methemoglobinemia) Rank A

Select All
Plausible
Il Dissociation simulator . .
W Hydrolysis simulator (neutral) ceciog et
in vivo Rat metabolism simulator 1 % Anilines (Hemaolytic anemia with methemeglebinemia) Rank A
1 % Anilines (Hepatotoxicity) Rank C
Repeated dose (HESS) 1 % p-Aminophencls (Renal toxicity) Rank B
2 % o-/ p-Aminephenols (Hemalytic anemia with methemoeglobinemia) Rank B
4 x Mot categorized

Unselect All Invert

=| in vivo Rat metabolism simulator 7 metabolite(s)

I Hydrolysis simulator (acidic)
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QSAR TOOLBOX

Profiling
Profiling the target chemical

QSAR TOOLBOX @ FI_I 0100 I% =

» Profiling P Category definition P Data Gap Filling » Report "Q‘E
Profiling Custom profile The OECD QSAR Toolbox

for Grouping Chemicals
lgj'l.;" into Categories

Apply View New Delete Developed by LMC, Bulgaria

© PocumEnts e ¥ el Same alerts: Anilines
0 Profiling methods CHy (Henolytic anemia with
Options 4 methemoglobinemia) Rank A
re—— S et and Anilines (Hepatotoxicity)
I Repeated dose (HESS) Hye o Rank C are identified in the
":agf]‘fl’a';mmdamﬁmhvgom target chemical as a parent
W Chemical elements as well as after a metabolic
= f;o:sz :;lzlec)r:;r;lt‘; Tai activation.
I OECD HPV Chemica Categories e s E— Rank A label is assigned for
=gg::E E:ﬁ::gxg:(nemm ; the alerts that have a
B Organic functional groups (US EPA) ) documented mechanism.
ction - M

Ml Oraanic fin al arouns

arhert Haider {chackr) L lism and Distributi... _

Metabolism/Transformations

Options 4
f

Anilines (Hemolytic anemia with methemoglobinemia) Rank A

Select All Unselect All Invert

FIEls 7 metabolitels)
M Dissociation simufator . .
B Hydrolysis simulator (neutral) -
in vivo Rat metabolism simulator 1 % Anilines (Hemaolytic anemia with methemeglebinemia) Rank A
B Unclassified 1 x Anilines (Hepatotoxicity) Rank C
B (Test) ¢ ons Repeated dose (HESS) 1 % p-Aminophencls (Renal toxicity) Rank B
. 2 % o-/ p-Aminephenols (Hemalytic anemia with methemoeglobinemia) Rank B
4 x Mot categorized

is simulator (acidic)
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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).
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QSAR TOOLBOX

QSAR TOOLBOX

port

Gather Import  IUCLIDG

& Document 1
# CAS: 108690

° Documents

EACH sensitisat]
eceptor Mediated Effe

& 10X Mauti

M METI Japan
W NICNAS

Delete

9o e a

Database Inventory

Data

Collecting experimental data

» Profiling Data » Category definition

Y 1 ltarget]

Filter endpoint tree..

» Report

Structure

= Acute Toxicity

—{z) ADME

— Bicaccumulation

+—— Carcinogenicity

— D Toxicity / Te
—— Genetic Toxicity

= Immunotoxicity

— Irritation / Corrosion
—— Neurotoxicity

— Photoinduced toxicity
(-] Repeated Dose Toxicity

(-] Oral (Gavage)

&) Whole bady
(=] Total

LOEL

—— Sensitisation

— ToxCast

— Toxicity to Reproduction d

'—ﬁl Toxicokinetirs. Metahnolism and Distributi...

AW SWADP |
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Select the cell corresponding
to the target endpoint;

Go to module Data and
unselect all databases;
Check Repeated
(HESS) database;
Select Gather.

dose
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QSAR TOOLBOX

Data
Collecting experimental data

O I
QSAR TODOLBOX 10100

» Input » Profiling Yat; » Category definition P Data( » Report

Data Impaort Export Delete

w af @ aa

Gather Import  IUCLIDG IUCLIDG Database Inventory

Y 1 [target]

° Documents Filter endpaint tree...

i Document 1
. # CAS: 108690 M3
Structure
H3C NH3
—{F] Mydriasis 1/2 M: 360 mg/kg bdwt/d .
Other Findings 1/2 M: 360 mg/kg bdwt/d
—{ Piloerection 1/2 M: 360 mg/kg bdwt/d
—{*] Ptosis/Palpebral Closure 1/2 M: 360 mg/kg bdwt/d .
Salivation 1/4 M: 60 mg/kg bdwi/d 1
—{#] Straub Tail 1/2 M: 360 mg/kg bdwt/d 1 )
Repeated Dose Toxicty HESS : gg :g:g ::ﬁ:
odent Inhalation To: s Database -
LOEL 12
C—"NOEL 772 M: 10 mg/kg bawt/d
—{+] Tremor/Convulsion 172 M: 360 mg/kg bdwt/d .
Vocalization 1/2 M: 360 mg/kg bdwt/d
— Sensitisation AW SWACP |
—— ToxCast ]
— Toxicity to Reproduction

The extracted data for LOEL Repeated dose toxicity is displayed on the data matrix;
Both experimental data for target chemical are equal (60 mg/kg bdw/d).
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QSAR TOOLBOX

Data
Collecting experimental data

* Toxicity information on the target chemical is automatically 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), which in this example is Repeated dose (HESS).

* Two experimental data related to the defined target endpoint are found.

Based on the observed data (60 mg/kg bw/d) the target chemical is
classified as Category 2 regarding GHS classification 1

Table 3.9.2: Guidance values to assist in Category 2 classification

Route of exposure Units Guidance value range
(dose/concentration) ‘

Oral (rat) mg/'kg bw/d 10- 100

Dermal (rat or rabbit) mg'kg bw/d 20- 200

Inhalation (rat) gas ppmy/6h/d 50- 250

Inhalation (rat) vapour mg/litre/6h/d 0.2-1.0

Inhalation (rat) dust/mist/fume mg/litre/6h/d 002-02

See on the next slide
1 Globally Harmonized System of Classification and Labeling of Chemicals (GHS):
http://www.unece.org/fileadmin/DAM/trans/danger/publi/ghs/ghs_rev04/English/ST-SG-AC10-30-Rev4e.pdf
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http://www.unece.org/fileadmin/DAM/trans/danger/publi/ghs/ghs_rev04/English/ST-SG-AC10-30-Rev4e.pdf
http://www.unece.org/fileadmin/DAM/trans/danger/publi/ghs/ghs_rev04/English/ST-SG-AC10-30-Rev4e.pdf
http://www.unece.org/fileadmin/DAM/trans/danger/publi/ghs/ghs_rev04/English/ST-SG-AC10-30-Rev4e.pdf

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.

* As the RDT is a systemic endpoint the metabolism could take place. The
primary category in the current example will be defined accounting for
an in vivo rat metabolism.
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QSAR TOOLBOX

Category Definition
Searching for analogues accounting for an in vivo
Rat metabolism

QSAR TOOLBOX

P Profiling

Catey orize

Grouping methods

Options «
Select All
Suitable

Repeated dose (HESS)
Plausible

Aguatic toxicity classification by ECOSAR

Chemical elements

Groups of elements

Lipinski Rule Oasis

DECD HPV Chemical Categories

4. Click OK.

Category consistency

Filter endpaint tree...

» Report

Y 1 ltarget]

Structure

—{#] Emaciation

& Food Consumptiont
] Food Consumptionl
] Hyperthermia

] Hypothermia

] Lacrimation

=] Locomotor ActivityT
=] Locomotor Activityl
] Miosis

=] Muscle Tonel

=] Mydriasis

+—{#] Other Findings

—1{#] Piloerection

—1{#] Ptosis/Palpebral Closure
3] Salivation

—{#] Straub Tail

Total

LOEL

MNCEL
] Tremor/Convulsion

] Vocalization

. Sensitisation AW

1. Go to the Category definition module;
2. Click Define with metabolism;
3. Select in vivo Rat metabolism simulator;

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

1/2 M: 360 mg/kg bdwt/d
1/2 M: 360 mg/kg bdwt/d
1/4 M: 360 mg/kg bdwt/d
1/2 M: 360 mg/kg bdwt/d
1/2 M: 360 mg/kg bdwt/d
1/2 M: 360 mg/kg bdwt/d
1/2 M: 360 mg/kg bdwt/d
1/2 M: 360 mg/kg bdwt/d
1/2 M: 360 mg/kg bdwt/d
1/2 M: 360 mg/kg bdwt/d
1/2 M: 360 mg/kg bdwt/d
172 M: 360 mg/kg bdwt/d
1/2 M: 360 mg/kg bdwt/d
1/2 M: 360 mg/kg bdwt/d
1/4 M: 360 mg/kg bdwt/d
1/2 M: 360 mg/kg bdwt/d

: 60 mg/kg bdwt/d

: 60 mg/kg bdwt/d

By
142 M: 360 mg/kg bdwt/d
142 M: 260 mg/kg bdwt/d

buti...

Select metabolism

Options a4

Select All Unselect All
4 Documented
Observed Mammalian metabolism
Observed Microbial metabolism
Observed Rat In vivo metabolism
Observed rat liver metabolism with quantitative data
Observed Rat Liver 52 metabolsm
4 Simulated
Autoxidation simulator
Autoxidation simulator (akaline medium)

Hydrolysis simulator (acidic)
Hydrolysis simulator (basic)

Microbial metabolism simulator
Rat Iiver 59 metabolism simulator
Skin metabolism simulator
Tautomerism

Invert

Cancel
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QSAR TOOLBOX

Category Definition
Searching for analogues accounting for an in vivo
Rat metabolism

| Grouping options (in vive Rat metabolism simulator) by - d >
® All queries At least one Target
Chemical Query Criteria - - . . . .
Anilines (Hemolytic anemia with methemoglobinemia) Rank A
i Anilines {Hepatotoxicity) Rank C N
/@\ none ~ | | No criteria. Mot categorized
e . o-{ p-Aminophencls (Hemolytic anemia with methemaoglobinemia) Rank B
p-Aminophenols (Renal toxicity) Rank B P
Metabolite 1
/@:' none ~ | | Mo criteria.
. @ Options
'
2 icals Up Reset Options
Profiles
_ _ } ) (N/A) L)
Parent & Metabolltis/ Profile ~ || Profiler: | Repeated dose (HESS) * | Options; E-Acetylaminoflu orens (Hepatotcuxic It}’} Alert
[ 1 2-Amino-4,5-dipheny| thiazole (Renal toxicity) Alert A
Alert perfnm‘L J 3 Combine profiles
| Seim | [ Invert result
Calculate @I AND CI OR l:l Strict
[] Sort results
OK | | Cancel

Select a profile option for the package “parent & metabolites”;
Select “Repeated dose (HESS)” profile;

Click the Edit button. Remove all categories except Anilines (Hemolytic anemia with a
methemoglobinemia) Rank A* category by double click or using “Down” button;

*The categories with Rank A are supported with training sets chemicals having reliable experimental data.
The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April, 2020
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QSAR TOOLBOX

Category Definition
Searching for analogues accounting for an in vivo
Rat metabolism

| Grouping eptions (in vive Rat metabolism simulator) — m] ] — O e
® All queries At least one Target
Criteria Anilines (Hemolytic anemia with methemoglobinemia) Rank A
N it
MNe crits
® Options
Profiles
(MN/A) 2
Parent & Metabolites || Profile “ || erofiter: | Repeated dose (HESS) | Options: [ Edit | 2-Acetylaminofluorene (Hepatotoxicity) Alert
2-Amino-4,5-diphenyl thiazole (Renal toxicity) Alert b d
Combine profiles
Alert performance [ Invert result
® AND CR i
Scales [ Strict 1
Calculate
oK | | Cancel
[ ]

1. Click OK to confirm the defined search criteria.
2. Click OK in Map similarity options window to execute the search.
In this way we will search for analogues that have this alert as a parent or as a metabolite.
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QSAR TOOLBOX

Gap Filling

= [ s

Trend analysis Read across  (Q)SAR

° Documents.
& Document 1
# [C: 1;Md: 784;P: 0] CAS: 108690

I [C: 60;Md: 46688;P: 0] Grouping with metaboli

Only endpoint relevant
At this position:

Select a cell with a rigid (bold) path
Automated workflows
Standardized workflows

filter.

Standardized Automated

Filter endpoint tree...

Fi

» Profiling

‘ategory definition

Show/hide

Select All Unselect All

Structure

Iter data matrix

— —
01010
Fh Sorat
10100

¥ Report

o6

(=T
=

The OECD QSAR Toolbox
for Grouping Chemicals

into Categol

Developed by LMC, Bulgaria

Filter ||

—{&] Emaciation

+—{&] Food Consumptiont
+—{& Food Consumptionl
—{&] Hyperthermia

—{#] Hypothermia

—{#] Lacrimation

+—{&] Locomotor Activityt
+—{&] Locomotor ActivityL
—{&] Miosis

+—{&] Muscle Strengthl
—{] Muscle Tonel

—{*] Mydriasis

+—{#] Cther Findings

+—{#] Piloerection

~—{#] Ptosis/Palpebral Closure
—{#] Pupillary Light Reflex
—{#] Salivation

—{#] Straub Tail

Total
LOEL
NOEL

47120 M: 360 mg/kg bdwt/d
42/76 M: 360 mg/kg bdwt/d
42103 M: 60 mg/kg bdwt/d
39/89 M: 360 mg/kg bdwt/d
39784 M: 360 mg/kg bwt/d
47/122 M: 360 mg/kg bdwt/d
47/118 M: 360 mg/kg bdwt/d
477132 M: 360 mg/kg bdwt/d
477118 M: 360 mg/kg bdwt/d
20733
47/118 M: 360 mg/kg bdwt/d
47/122 M: 360 mg/kg bdwt/d

477132 M: 360 my/kg bdwtid ensitisation
47/118 M: 360 mg/kg bdwt/d | ToxCast
477120 M: 360 mg/kg bawt/d Toxlcity to Reproduction o 3
U [ Toxicokinetics, Metabolism and Distribution
SRR [ Profiling /A

| Locomotor A
] Locomotor Acti ityl

[ Miosis

] Muscle Strengthl

[l Muscle Tone!

] Mydriasis

[l other Findings

] Piloerection

O Ptosis/Palpebral Closure
[ Ppupillary Light Reflex
[ salivation

[] straub Tail

Total

LOEL

] NOEL

t [] Tremor/Convulsion

1 [ vocalization

1 [] water Consumptiont

1 [ water Consumptionl

477138 M: 60 ma/kg bdwt/d
47/117 M: 360 mg/kg bdwt/d

g,
o [l ]

2534 [T e M: 80 mg/kg bd... M:

47/93 M: 10 mg/kg bdwt/d M: 25 mg/kg bd... M:

—{#] Tremor/Convulsion 47/126 M: 360 mg/kg bdwt/d  M: 250 mg/kg b... M:

] Vocalization 47/118 M: 360 mg/kg bdwt/d _ M: 250 mg/kg b... M:

—{*] Water Consumptiont 10/27 M:

—{#] Water Consumption’ 10/20 M:
—— Sensitisation AW SWAOP |
—— ToxCast i
r— Toxicity to Reproduction ADP

—{#] Toxicokinetics. Metabolism and Distribution

10 mg/kg bd...,
10 mg/kg bd...,
100 mg/kg b..,

100 mg/kg b...,

M: 20 mg/kg bd... e
M: & ma/kg bdw... M: <3.13 mg/kg... M: <60 mg/kg b...
M: 200 mg/kg b... M: 120 mg/kg b..
M: 200 mg/kg b... M: 120 mg/kg b...

M: 60 mg/kg bd..
M: 60 mg/kg bd..

B

e

o] pog
J

e e

o
Q

: 125 mg/kg b... M: 160 mg/kg b... M: 50 mg/kg bd... M:
: 125 mg/kg b... M: 160 mg/kg b... M: 50 mg/kg bd... M:
25 mg/kg bd.., M: 160 mg/kg b... M: 50 mg/kg bd... M:

125 mg/kg b..., M: 160 mg/kg b..,
125 mg/kg b..., M: 160 mg/kg b..,

125 mg/kg b... M: 160 mg/kg b..._ M: 50 mg/kg bd... M:
: 125 mg/kg b... M: 160 mg/kg b... M: 50 mg/kg bd... M:
125 mg/kg b. : 160 mg/kg b..., M: 50 mg/kg bd... M:
125 mg/kg b..., M: 160 mg/kg b... M: 50 mg/kg bd.., M:
: 50 mg/kg bd... M:

125 mg/kg b... M: 160 mg/kg b..., M: 50 mg/kg bd... M:
125 mg/kg b... M: 160 mg/kg b..._ M: 50 mg/kg bd... M:
: 125 mg/kg b... M: 160 mg/kg b... M: 50 mg/kg bd... M:
: 125 mg/kg b..., M: 160 mg/kg b..., M: 50 mg/kg bd... M:
125 mg/kg b..., M: 160 mg/kg b... M: 50 mg/kg bd.., M:
: 50 mg/kg bd... M:

: 125 mg/kg b..., M: 160 mg/kg b... M: 50 mg/kg bd.., M:
125 mg/kg b... M: 160 mg/kg b.... M: 50 mg/kg bd... M:
: 5 mg/kg bdw.., M: 40 mg/kg bd.._ M: 12.5 mgrkg b... M:
1 mg/kg bdw.., M: 10 mg/kg bd.., M: 3 mg/kg bdw... M:
125 mg/kg b... M: 160 mg/kg b..., M: 50 mg/kg bd... M:
: 125 mg/kg b..., M: 160 mg/kg b... M: 50 mg/kg bd.., M:
M:

M:

300 mg/
300 mg/
753 mg/k

200 mg/
300 mg/
300 mg/
300 mg/
300 mg/
300 ma/
200 mg/
T3 mg/k
300 mg/
300 mg/
300 mg/
75 mg/k
200 mg/

20 mg/k
<20 mg/
75 mg/k
300 ma/
75 mg/k
300 mg/

All information on data matrix, which is not needed at the current moment could be removed using a

Click the Advanced filter icon (1). A window with the endpoint tree organization appears. Select only
the nodes which you want to see in the data matrix and confirm by clicking OK (3).
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QSAR TODLEBODOX @

» Profiling

Gan Filling
= P -
. - 4 -
Trend ana.vsis Read across  /J)SAR Standardized Automated

Filter endpoint tree...

Data Gap Filling
Apply Read across

01010
01 0
10100

P Category definition  » Data Gap Filling

Y |1 [target]

=

» Report

4

CD QSAR Toolbox
iemicals
into Categ

Developed by LMC, Bulgaria

° Documents
& Document 1
# [C: 1;Md: 784;P: 0] CAS: 108680
[T [C: 60:Md: 84;P: 0] Grouping with metabolism: Structure

Structure info
Additional Ids

'CAS Number
CAS-SMILES relation

Chemical name(s)

‘Composition
Molecular formula
Predefined substance type
SMILES
(=) Human Health Hazards
(-] Repeated Dose Toxicity
(=] Rat
& Oral (Gavage)

Data Gap Filling Settings =] Whole body

Only endpoint relevant

EC Number:2036070
108-69-0

High

"3, 5-wylidine"

CBHTIN
Mono constituent
Celec|Clee(N)e

N
P 4: 60 mg/kg bdwt/d

. 2'-methylacetos..., 14

EC Number2022... EC
03-68-5 10
High Hi

C1H13NOZ l
Mona constituent Mg
CC(=0)CC{=0O)N... CT

Possible data inconsistency

Metadata
4 Effect
~ITotal (45 chemicals; 84 data)
4 Endpoint
+/|LOEL (45 chemicals; 84 data)
4 Native scale/unit
Img/kg bdwt/d (45 chemicals; 84 data)
4 Organ(Tissue)
+\Whole body (45 chemicals; 84 data)
4 Route of administration
+|0ral (Gavage) (45 chemicals; 84 data)
4 Test organisms (species)
+/|Rat (45 chericals; 84 data)

Select scale/unit to use

) log(1/mol/kg bdwt/d) [0 native data and 84 converted]
g/kg bdwt/d  [84 native data and 0 converted]

) mol/g/s [0 native data and 84 converted)]

EC Number:2031... EC Number:2058... EC Number;:2094... EC Number:
03-69-5 156-43-4 578-34-1 579-10-2
High High High High
fniling, N-ethyl- _4-ethoxy-aniline  2-ethyl-aniline  Acetamide,

C8HTIN C8H11INO CBH11N COHTIND
lono constituent Mono constituent Mono constituent Mono const

CCMclecceel  CCOclece(N)eel CCeleccecIN  CNICC)=C)

: 5 mg/kg bdw... M: 40 mg/kg bd... M: 12.5 mg/kg b... M: 20 mg/k

At this posi LOEL [M: 60 mg/kg bdwt/d : 5 mg/kg bdw... M: 40 mg/kg bd... M: 20 mgi/k
Select a cell with a rigid (bold) path Converted data
:l‘;::;‘::i:‘::?k%ﬁ;s 84 from scale/unit mg/kg bdwt/d
Chemicals 45/45; Data 84/84

After using of the Advanced filter only selected information appears on the data matrix.

1. Click the cell corresponding to the target chemical in the row with the defined endpoint;

2. Click Read-across;

3. Possible data inconsistency window appears, keep the default selection. Click OK.
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Data Gap Filling
Subcategorizations

01010 Xose@
DSAR TOOLBOX 5 th 100 % =L

Subcategorization - a x

P Category definition ¥ » Report @
tions 4 Profilers 1 Selected Adjust options The OECD QSAR Toolbox

Select All Unselect All Invert T r Grouping Chemicals
arget into =
4 Predefined into Categories
Database Affiiation Anilines (Acute toxic
Inventory Affilation Developed by LMC, Bulgaria

Y |\ ltarget]

4 General Mechanistic
(AOT)Protein binding by OASIS v1 ,IQI
Biodeg BioHC half-life (Biowin)
Biodegradation primary (Biowin 4)
Biodegradation probability (Biowin 1)
Biodegradation probability (Biowin 2) = o =
Biodegradation probability (Biowin 5) '3,5-xylidine' , 2'-methylacetoa... 1.4-benzenedi
Biodegradation probability (Biowin 6)
Biodegradation probability (Biowin 7} CEHTIN C11H13NO2 C15H18N2 COH13N C12HICIZNO3 C12H13CIF3N304 CBH1IN CEHTINO C8H1IN CIHTINO C9H10CIZN20
[B)Ip?,?\ebgmddatlob" ”[I,t‘;";;e (Biowin 3) type Mono constituent Mana constituent Mona constituent Mono constituent Mone constituent Mono constituent Mana constituent Mono constituent Mono constituent Meono constituent Mano constituent
DNA b:zd:zg b: QECD ( : Celee(Cec(N)el  CC{=0)CC{=0)N... CC{C)NcTece(Ne... CC{C)clecciN)ec1 CCI{OC(=0)N(C... CCCN(CCCNclc(c... CCNeleceec CCOclece(Njeel  CCelececelN CN{C(C)=0)clcc... CN(C)C(=0)Ncle...
Estrogen Receptor Binding .

Hydrolysis half-life (Ka, pH 7)(Hydrowin} Differ from
Hudrabssic halflife (Ka nH 8 Hydrawin ) v
< >

Je
L

o A .
=y ' @

High High High High High High High High High High High

asalin ®:n-(2-c.., A

, "aniline 4- (1-me.., "VIN enantiomer.

e, N-ethyl- _ 4-ethoxy-aniline  2-ethyl-aniline _Acetamide, N-m.., "3-(3 4-dichlora...,

Metabolisms 0 Selected .
Select All Unselect All Invert alogues
Do not t metaboli 18} Anilines (Acute |
) Dxﬁﬁ;;cgﬂn metabolism (1) Aniines (Acute | 25784 (R IM: 80 ma/kg bd... M: 10 mg/kg bd..., M: 20 mg/kg bd... M: 3.13 mg/kg b.., M: 60 mg/kg bd... M: 5 mg/kg bdw.., M: 40 mg/kg bd... M: 12.5 mg/kg b... M: 20 mg/kg bd..., M: 100 markg b.

Observed Mammalian metabolism
Observed Microbial metabolism

Observed Rat In vivo metabolism Read-across prediction for LOEL, based on 6 values r Select / filter data
Observed rat iver metabolism with quantitative data (2) Polynitroaromatiq ‘Observed: 60 mg/kg bdwt/d; Predicted: 24.1 mg/kg bdwt/d \
Observed Rat Liver 59 metabolism (1) Thiols {Acute tox .

4 Simulated ! ; i @ (o] Subcategarize
Autoxidation simulator R ‘ . |
Autoxidation simulator (alkaline medium) LTSI Sy 08

° ‘ Mark chemicals by descriptor value
| H ° H | |
Hydralysis smulator (basic) ] o o .. ‘ Filter points by test conditions |
b i o o ! e @ i id L i
o o e 9@ ° ‘ Mark focused chemical |
Microbial metabolism simulator : : ™
Rat liver 59 metabolism simulator < > L Y . ‘ ° ‘ Mark focused points |
Skin metabolism simulator pel
Tautomerism Selected 26 (18/44) ® &

Select different R B B R s B S e o S T HE e B S e o e e e S R B S B e B L B B B S e e S S S S B S A B B Remove marked data
-2 -1 0 1 2 3 4 5 6 7 8

Go to Select/filter data > Subcategorize and consecutively subcategorize by: -
1) US-EPA New Chemical Categories; —
2) Chemical elements;

3) OECD HPV Chemical Categories.
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Data Gap Filling
Subcategorizations

Filter endpoint tree... Y |1 ltarget] 21 22 23 27 29
- - e ®
Structure u,c/@\-‘. u/[@[\._: M@\ﬁ uﬁ@/ _‘F,LFL\W ,‘/Q\ -
b s i
| m—ere 6/13 [JHEATIGY T W : 12 mg/kg bd.., M: 10 mg/kg bd... M: 50 mg/kg bd... M: 160 mg/kg b... M: 12 mg/kg bd..,
Profile
Predefined
OECD HPV Chemical Categories Dimethylaniline  Dimethylaniline  Dimethylaniline  Dimethylaniline  Dimethylaniline  Dimethylaniline
US-EPA New Chemical Categories Anilines (Acute t... Anilines {Acute t.. Anilines (Acute t... Anilines (Acute t.. Anilines (Acute t... Anilines (Acute t..
Empiric
Chemical elements Group 14 - Carb.., Group 14 - Carb.., Group 14 - Carb... Group 14 - Carb..., Group 14 - Carb.., Group 14 - Carb...,
=] Confirm X

Are you sure you want to accept this prediction?

2 J/ The observed Total LOEL data among the
category members is more than 1 log unit.

Descriptors m—ace:iwz;re;ri?;on for :I?EFL based on 5 values 4 Select/ filter data
rved: 60 m bdwt/d; rﬂ- bdwt/
Prediction = 4 43 | Subcategorize |
g . . : : : L Mark chemicals by WS
E Observed data variation | |
g 44 . Of Total LOEL repeated | i i Mark chemicals by descriptor value
H dose data across L (. - . || Fiterpoints by test conditons |
:S’ members Of the Category . | Mark focused chemical |
= ! Mark focused points
= [ ] points
— 3.28
— ——tT————T—7 T T e e e T A B e o o L B Remave marked data
12 14 1.6 18 2 22 24 26 28 3 3.2

S
c Accept prediction

Active descriptor X

1. Click Accept prediction (25.6 mg/kg bdw/d);
2. Click Yes to confirm the prediction.
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Data Gap Filling
RA prediction for CAS 108-69-0

Observed data:

Total LOEL - 60 mg/kg bdw/day

Results

Prediction:

Total LOEL - 25.6 mg/kg bdw/day

Based on the predicted data (for Total LOEL) the target chemical is classified
as Category 2 regarding GHS classification 1. The RA results is in accordance

with the observed data.

Table 3.9.2: Guidance values to assist in Category 2 classification

Route of exposure Units Guidance value range
dose/concentration
Oral (rat) mg'kg bw/d 10- 100
Denmal (rat or rabbat) mg'kg bw/d 20- 200
Inhalation (rat) gas prm/6h/d 50-250
Inhalation (rat) vapour mg/litre/6h/d 02-10
Inhalation (rat) dust/must/fume mg/litre/6h/d 002-02

1 Globally Harmonized System of Classification and Labeling of Chemicals (GHS):
http://www.unece.org/fileadmin/DAM/trans/danger/publi/ghs/ghs_rev04/English/ST-SG-AC10-30-Rev4e.pdf
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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 the
users can customize.

* Additionally a 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.
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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 category approach - whether quantitative variations in the properties are observed
among the category members must be considered.

_@_

[ ANALOGUE 1 CATEGORY ]

in
| i

Variations among No variation among

[the category members the category members 3 ]
v

(Bio) transformation  Different compounds
to comman have the same

[Bio) transformation  Different compounds [Bio) transformation  Different compounds

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 Scemario 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
Selection of a RAAF scenario

For the current example:

« the type of approach applied - a category approach is used (a threshold of >3 analogues is proposed
by LMC for the category approach);

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

+ For a category approach - The observed quantitative variation of Total LOEL among the category
members is more than 1 log unit™.

Scenario 4 was selected for the current example based on the RAAF selection criteria.

ANALOGUE CATEGORY
Quantitative
in
properties
Variations among Mo variation among
the category members the category members
v

Hypathesis Hypathesis Hypothesis

(Bio) transformation  Different compounds [Bio) transformation | Different compounds
to common have the same to common have the same
compound(s) type of effect(s) compoundis) type of effect(s)

[Bio) transformation  Different compounds
‘to common have the same
compound(s) type of effect(s)

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

*The range of quantitative variation in the (eco)toxicity among the category members of 1 log unit is proposed by LMC based on empirically observations.
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01010 Xoese2d
I—I—] 01 0 :
10100 B«

»E

Reports. JECD QSAR Toolbox

Predictio 1 Data Matrix Category QMRF

QSH L]a

» Profiling P Category definition » Data Gap Filling

Documents Filter endpaint tree... ? 1 [target] el
ument 1
CAS: 108690 I8 ,. C :
QJ ) ‘ Add RAAF scenario
< 9 e ( o Scenario 1
. gy | Prediction Scenario 2 f
[ Target and prediction summary Scenario 3
h: 6] Data: 6 Subcategorized: OECD HPV Che Composition Prediction details () Scenario 4
Molecular Formula CBH1IN C11H13NO2 Prediction details (I} z‘e””f“ : coH
i cenario
Predefined substance type Mono constituent Mono constit B Torget profiles itituent Mon
SMILES Celec(Clee(Mje1  CC{=0)CC(=C [ Analogues selecion detals Nclee... CNC
a = ] Appendix Grouping / subcategorization
 Human Health Hazards [ AppendisSpecic port xploatos
peat: ose Toxicity 4 Category
[ 7] Category efinition and members
=] Oral (Gavage) Consistency check
=) Whole body Options
Data matrix
[ Options «g bd... M: 1
«g bd...

Move Up | | Move Down

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

Back I Next I Cancel ICmatElEparlI

1. Go to the Report module and click on the cell with the prediction (R:25.6 mg/kg bdwt/d);
2. Click the Prediction button;

3. Check the box at the top to add a RAAF scenario;

4. Select Scenario 4 from the drop-down menu.
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| Customize report content and appearance X
| Customize report content and appearance
[©1.1. Category definition [@ 2.1. Physicochemical similarity
(*)1.2. Category members (=) 2.2. Structural similarity
l@ Information of category members

l@ Structural similarity

l@ Ranges for selected physicochemical properties a
|® Purity / Impurity
1 |® AE C.1: Substance characterization

All AEs of Scenario 4
are distributed as follows:
three AEs associated with
Category definition and
members (1), and eight
AEs are associated with

) AE 4.2: Common underlying mechonin] L1C  CONSIStENCY - check

2).
() 2.4. Additional endpoints (2) :

(¥) AE 4.3: Common underlying mechanism, quantitative aspects

l@ AE 4.4: Exposure to other compounds than to those linked to the prediction

Comments on structural similari

(%) AE C.2: Structural similarity and structu

[@ AE C.5: Reliability and adequacy of the squrce stu i
(* 1.3. Profiles/Metabolisms 2 () 2.3. Mechanistic similarity
(%) List of profiles/metabolisms [@ Mechanistic similarity

v H i exposed

Category definition

Catego\ | definition
and me rs

Consisten\y check

Consistency check

l® AE 4.5: Occurrence of other effects than covered by the hypothesis and justificat

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

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

Back Next Cancel Create report

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

Each of the AEs will be considered in the next slides.
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» Category definition and members section

'| Customize report content and appearance — [m] X
‘| Report basket - O *
Options 4 1 Selected Category members
f Select Al | Unselect All [ 1nvert ¥ S [Rama [LES [rctre
4 Category 1 108-69-0 3,5-xyliding Celec(Chee(M)el

.. [ Endpoint data variation (1 selected:
[@ 1.1. Category definition [Jsh Table with profiing simifarity accoun
( TTE ENdDOIM U3t VAR T Rylect

@ 1.2. Category members { [+/] & Table of category members}

[@ Information of category mem ~{=Fer-Fable with-cateuiated-strerctlral simiarity
[Itg Table with selected endpoint data values

l@ Ranges for selected physicoch « [ | Input JM

@)

[]& Target substance

alth Hazards#Repeatec
bolism ("in vivo Rat
alth Harards#Repeatec e e

H | 2,5 Xylidene Celeco(Cle(N)el

Puri Impuri

(~) AE C.1: Substance characteriz

@ Hint < 3 3 55681 2,4-xyliding Celeco{N)e(C)el
7 4
PURPOSE: . Create new | | QK | | Cancel "
The substance which is used as the source 5| O
whether: HaC s

- the chemical identity of the analogue is sufficiently clear for a meaningful assessment of the proposed read-across; and
- the impurity profile is clear.

| Category definition

g 55647 3 4xylidine Celoce(MeclC
Name, CAS and/or EC number, chemical structure should be provided.

1/ Add / Remove ..’(/@/
| & Table of category members .‘!

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

[@ 1.3. Profiles/Metabolisms u;c/@?\u

One AE (1) related to the characterization of the category members (target and source substances) is included in the Category
definition and members section. The AE C.1 should be manually populated with items available in the Report basket. Click
Add/Remove (2) button and select item Table of category members (3). Click OK (4); If impurities/additives of the used
analogues are available, they will be also included. The current analogues have no additives/impurities. The selected report
item appears under the Add/remove button. Click Preview button in order to see how the AE C.1. will look in the generated
report (5).

A 4

5 |&7-62-7 Z,6-xylidine CelocodCIcIN
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=) Custemize report content and appearance - m} X

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

() 1.1. Category definition

« The target substance has been
(=) 1.2. Category members

tested according to test guideline
407
« All of the five source substances
with one exception (substance E)
(%) AE €.5: Reliability and adequacy of the source study(ies) has been tested based on test
D guideline 407: Repeated does 28-

[@ Information of category members

Ranges for select sicochemical properties and calculat rameters
l@ ges for selected physicochemical properties and calculated pa

[@ Purity / Impurity

@ AE C.1: Substance characterization

PURPOSE o o day oral toxicity study in Rodents
Category definition T|l1: sokl:?r;eﬂslsdyltnﬁed;t?)match thfj delja;:t REACH requirements in terms of reliability and adequacy as requested for any F th b t E d B
other udy. a5 € assessed whether: [}
and members - the study design repaorted for the source study is adequate and reliable for the purpose of the prediction based on .I \ 0 r e SO u rce s u S a n Ces a n
across: /1
Consistency check - the study design should cover the key parameters in the corresponding test method referred to in Article 13(3); L4 th e Stu d y Wa S ba sed O n re po rt NTP

{ntii?‘::led¥3?§;i§:;hou‘d cover an exposure duration comparable to or longer than the comresponding method referred to LO n g te rm a n d O EC D : CO m bi n ed
- there is adequate and reliable documentation of the applied test method, i.e. a robust study summary should be provided. Hp— H
The test material used represents the source substance as described in the hypothesis in terms of purity and impurities. Re pea te d D 0 Se TOX | C | ty Stu d y Wi t h

the- _ Reprodyction/DeveIopmentaI
Toxicity Screening Test

() 1.3. Profiles/Metabolisms

A snapshot from Filter points by test
e | Ner I concel |l creme epor) conditions could be provided.
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Report Generation according to RAAF-Scenario 4

‘| Report basket

Options 4

i = O X

£ Select Al

Imvert

Unselect All

[@ 1.1. Category definition

[@ 1.2. Category members

(=) 1.3. Profiles/Metabolisms

l@ List of profiles/metabolisms

(%) AE 4.1: Compounds the test organism is exposed to

®I—":

PURPOSE:

o be assessed whether:

been established in the documentation; and

Category definition
and members

- the provided evidence supports the explanation,

In this scenario, it is claimed that different compounds have the same effects for the g
different compounds may be the source and target substances themselves and/or the

- the compounds to which the test organism is exposed (after administration of the s:

N 1= == ¥===1

Consistency chg

A 4

4 [ | Category

[ & Chemical profile (“Protein bindin
[, Profiing simitarity accounting for
[, Profiing simitarity accounting for
[C1& Chemical profile ("Protein bindin
[C1& Chemical profile ("Protein bindin
[ |+, Profiling simitarity accounting for
[, Profiing simitarity accounting for
[, Profiing simitarity accounting for
[, Profiing simitarity accounting for
[ 14 Category members

[ 18 Structural similarity

[C1& Chemical profile ("Organic functi
& Chemical profile ("Structure simi

[ 18 Parameter variation (5 selected
[ & Parameter values
18 Endpoint data values
4[| Grouping
[ Alert performance
4 [ |Input
[]1& Target substance

18 Endpoint data variation (5 seled]

g alerts for skin sensitization according o GHS")

‘| Create new items had - O >
Options 4
Select Al Unselect All Invert
4 Category

B Endpoint data variation
B Parameter variation
18 Chemical profila
diMechanistic similarity
18 Structural similarity

4 External content
[®Image provided by user
A Text provided by user

Cancel

ok ||

Cancel

Create new | |I OK | |

category elements, etc.).

to

A hint for each of the assessment elements is available (1). Information can be included by the Add/Remove button (2)
located below the corresponding AE. The Add/Remove button invokes so called “Report basket” (3). The latter contains
different items triggered by the actions of the user during the workflow (e.g. Alert performance calculation, applying of
Additionally, new items (including items with external content) can be created (4).

Items with an external content (picture and text) will be added for AE 4.1. Compounds the test organism is exposed
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| Customize report content and appearance

[©1.1.Categorydefinition =~ | | Possible content of AE 4.1: Compounds

[>1.2. Category members the test organism is exposed to
@1,3, Pmﬁles{Metabolisms Target A H Source B H Source C H Source D I Source E I Source F i

(@ List of profiles/metabolisms & e . .
% ) /@ Peodmmyed /@j/ .“,,»@r\_, -«\/CFL»-,
AE 4.1: Compounds the test organism is exposed to " ) - - h T -

(A) Hint

108-69-0 95-78-3 95-68-1 95-64-7 87-62-7 87-59-2
PURPOSE: Tl Sl Ccfecc(C)ciN)ct Celeec(M)elC)eT  CelceciN)ec1C  CeleceelCleIN  Celecee(N)e1C

In this scenarig, it is claimed that different compounds have the same effects for the property under consideration. Such
different compounds may be the source and target substances themselves and/ar their (bio)transformation products, It has
to be assessed whether:

- the compounds to which the test organism is exposed (after administration of the source and the targe
been established in the documentation: and

- the provided evidence supports the explanation,

« There are target substance A and five
source substances (B, C, D, E and F)

«  The source substances (analogues) B, C,
D, E and F have the same aniline

functionality as the target substance

« A primary group is defined based on
aniline functionality identified either in
the parent itself or as metabolites
according to RDT profiler accounting for

Items with an external content (picture and text) will be added the rat in vivo metabolism.

for AE 4.1. Compounds the test organism is exposed to

ategory definition
and members
Consistency check

See how to add the textual content of AE 4.1 along
with an illustrative picture of the target and

source substances in the next slides.
The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April, 2020 55



QSAR TOOLBOX

Reporting
Report Generation according to RAAF-Scenario 4

=) Customize repert content and appearance

- | X
2] Create new items — O *
Options a4
f Select Al Unselect All Invert | About| Options
(¥ 1.1. Category " —=—* 4 Category
2] Report basket HEndpoint data variation
1 @ 1.2. catego“ Options 4 8 Parameter varjation
f Select All | Unsele g Chemical pro
@ 1.3. Profiles/ 4 | | Category h.Mechanistic d
@ List of proﬁle [éh. Profiing similarity accounting for metabolism ("in vivo Rat me . Structural si
[ Endpoint data variation (1 selected: Human Health Hazards#} « External content
~)AE4.1: Comp [[]d Category members ElIrmage provided\by user 5
. (8 Structuel sty A T provided by user o x
() Hint ]t Endpoint data values =4
PURPOSE <[ Inp’UtCat o Enter your text here:
In this scenario, it is D? £gory puricy/impurity 3 » Target substance A and five source substances (B, C, D, Eand F)
different compound [[J& Target substance
t0 be sssessed whet = Source substances (analogues) B, C, D, E and F have the same
- the compounds to < > aniline functionality as the target substance A
- been established in | Cr\e'late new | | oK | | Cancel = Primary group is defined based on aniline functionality
Category definition - the provided evidel . identified either in the parent itself or as metabolites according
and members

| to RDT profiler accounting for rat in vivo metabolism
Consistency check Ao

| D& | | Cancel

In order to add text information to the report: expand the AE (1), click Add/Remove
button (2), click Create new (3) in Report basket window, click Text provided by
user (4), write in or paste the text in the empty field (5), click OK (6).
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| Customize report content and appearance — m]
| Report basket - m} *
Options 4
f Select All [ Unselect Al [ 1nvert
4 [_|Category
[ ]k, Profiing simifarity accounting for metabolism ("in vivo Rat metabolism simulator” an e ! - O X
'8 Endpoint data variation (1 selected: Hurman H i T
Ei Category members Profiling similarity accounting for me Enter your text here:
[J& Structural simifaricy ) = Target substance A and five source substances (B, C D, Eand F)
& - - [ClREndpoint gatavales- = = = == mmm e e e e e e e m e e i = Source substances (analogues) B, C, B, E and F have the same
4 [/] External content [ aniline functionality as the target substance A
L7 []A Text provided by user (» Target substance A and five source substances (B, } « Primary group is defined based on aniline functionality

[ e CHApUE - - — - - - — e e e ——— e — o
[]& Category purity/impurity
["]& Target substance

R identified either in the parent itself or as metabelites according
to RDT profiler accounting for rat in vivo metabolism
AN : f
N

| Create new ‘ | 6|( | | Cancel |

PURPOSE:

In this scenario, it is claimed that different compounds have the same effects for the
property under consideration. Such different compounds may be the source and target
substances themselves and/or their (bio)transformation products. It has to be assessed
whether:

- the compounds to which the test crganism is exposed (after administration of the so

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

/ Text provided by user (s Target substance A and five source substances (B, ...)

» Target substance A and five source substances (B, C, D, E and F)

"4 = Source substances (analogues) B, C, D, E and F have the same aniline

Aﬂﬂa There are target substance A and five source su i -
functionality as the target substance A

» Primary group is defined based on aniline functionality identified
4 5 either in the parent itself or as metabolites according to RDT profiler accounting
for rat in vivo metabolism

The entered text is listed in the Report basket under External content section and the check box is ticked
(1). Click OK (2). The new item is added under the corresponding AE (3). There are two options for each of
the report items - edit (4) (if you want to change the content) and preview (5) (if you want to see the
information provided by this item).
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.~ Customize report content and appearance

® w wgw I2) Report basket
1.1. Category definition _ x
@ Options 4 L
£ Select All I B s L .
[ 1.2. Category members c v (] Create new items Select your image here:
(») 1.3. Profiles/Metabolisms E: b runs 4
ndpont data vanatiog Select Al Unselect All . :
- . £ Target A = i Soueses souee LY Source E Souree F
l@ List of profiles/metabolisms Ea g:fuecgt‘}u’r‘;‘r;;’ﬁ‘;:‘ + Category e fl o= |f | | | |
[ Endpoint data values Endpoint data variation r o P s =
(%) AE 4.1: Compounds the test or , 5 5temal content ‘BParameter varation e Jols )1 e A
[/] A Text provided by user B Chemical profle - - b L L
@ Hint < [Jinput i Mechanistic simiarity
Dp, Category purtty/impuriy HStructural similarity
PURPOSE: Df Tar gtz.lgsmnce P 4 Externalconbei— G20 .73 95.68.1 TR a7.8T A7.50.2
In this scenario, it is claimed that different con 4T (IOl e teceiChciie  CotooolMjeiCiet  CofercMiortC  ColeomelCiet™ CeleosciMjel€
property under consideration. Such different
substances themselves and/or their (bio)trans
whether: Specify how much of the page width is occupied by the image:
.. - the compounds to which the test crganism i .
Category definition and the target substances) have been establis Image width, % 75
and members - the provided evidence supports the explana
_ - (_L/ OK | | Cancel

< ;_;:i; f Remo;t: r
— = 1 | 6 ’
‘kThere are targetl L-Aand

[ oc ][ concel ]
| ovrrer ] |
Create new 0K I&I
In order to also add an image: click Add/Remove button again (1), create a new item (2) and select 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).
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|} Customize report content and appearance - O X

(1)2.1. Physicochemical similarity

(*)2.2. Structural similarity
I@ Structural similarity

QA.IIII-IL.I-] - d g L\

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

(%) vint
PURPQCSE:
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:
- the structural similarities identified apply to all category members; and
- there are structural differences which are allowed within the category.

Category definition
and members

I k (v) AE C.3: Link of structural similarity and differences with the proposed regular pattern
() 2.3. Mechanistic similarity

[@ 2.4. Additional endpoints

Possible content of AE C.2: Structural
similarity and structural differences
within the category

 The structural similarity between the
Target substance A and the five source
substances (B, C, D, E and F) according
to Str. similarity profiler is in the range
of [33-78%]

« Target A and substances B, F have the
same reactivity pattern with respect to
the OFG profiler

» The source substances C and D have
the same reactivity pattern as source E,
with one additional group: precursor
quinoid compound

[©2.5. Other AEs

Back Next Cancel

Create report
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| Customize report content and appearance - a X

©] Report basket Structural similarity
Opticns 4 4 Optlons
‘f Categosri'IEd All | Unselect All [ invert [Abo Mode: Hologram, CombineAllFeatures
[ & Chemical profile ("Repeated dose (HESS)") N Measure:
. [ s, Profiling similarity accounting for metabolism ("in vivo Rat metabolism simulat .
® 2-1- Phy5|c°Che [ I® Endpoint data variation (1 selected: Human Health Hazards#Repeated Dose -Dice
n ["]1& Category members .
(»)2.2. Structural si,_ 7 Molecular features:
[ Endpoint data val Select All -AtomCenteredFragments
[@ Structural similarity 4 [ External content e
[(Je=1Image provided b Unselect All 1) Atom characteristics:
[@ Comments on structural . D :;;I’e Iwvert en Target substance A anc . -Atom'l'ype
‘@ AE C.2: Structural similar E“ o ) Preview [ > ~CountHAttached
& Tard - g | 4 b,
@ . -Hybridization
PURPOSE: < >
The aim of this AE is to ver
structural differences us Create new | | oK | | Cancel Calculated structure similarity
- the structural similarities identified apply to all category members; and Chemical 1lChemical 2lChemical 3lChemical 4lChemical 51Chemical 61
- th | diff; hich llowed within th .
there are structural differences which are allowed within the category. Chemical 11100% 556 % 556 %% 556 %% 33 % 33 %
Category definition P wyr— [Chemical 2[55.6 %  |100%  |100% [77.8% [66.7 % E.s %
and members : Chemical 3|55.6 %  |100 % 100% 778% |66.7% |77.8%
Consistency check (¥) AE C.3: Link of structural similarity and differences with the proposed regular pattern Chemical 4[55.6% |77.8% |77.8% [100% 778% [66.7 %

(v)2.3. Mechanistic similarity
[@ 2.4. Additional endpoints
©2.5. Other AEs

Chemical 5|33.3 %  [66.7 % [66.7 % |77.8% [|100%  |77.8 %
[Chemical 6[33.3%  |77.8 % h.s % [66.7% [|77.8% |100%

Two additional items have to be added in order to support the textual information: A structural similarity item and
an item with the results of the OFG profiler.

Click Add/Remove button (1) and check the Structural similarity item (2) which is stored in the Report basket.
Right click and preview the item (3). A table providing structural similarity between each of the category
members is shown (4).

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April, 2020 55




QSAR TOOLBOX

.=} Customize report content and appearance

Reporting
Report Generation according to RAAF-Scenario 4

“| Report basket

Options

2| Create new iterns

(¥)2.1. Physicochemical

3l

Select All

(»)2.2. Structural similar *

[@ Structural similarity

@ Comments on structura

(=) AE C.2: Structural simil: < [J

@Hnt

PURPOSE:

The aim of this AE is to verify that a
structural differences used for the ¢
- the structural similarities identifie

- there are structural differences wh

<« [

Category definition

Category
[1ta chemical profil
[ ]eh, Profiling simitari
["& Endpoint data
[ 1A Categ

[ & Endp
External ¢
(= ImageNpro
[/ Text provide
Input

[T] & category purit|
["]4& Target substar

Options 4
Select Al

a Category
fEndpoint data variation
fParameter variation

dMechanistic similarity

| Structural similarity

‘s External content

RImage provided by user
AaText provided by user

Unselect All Inver|

0K

1 >Create new | |

Cancel

Add / Remove

and members

Consistency check

[@ 2.3. Mechanistic similarity

[@ 2.4. Additional endpoints

(12 & Nthaw AL

Profiler

Organic functional greups

Organic functional greups (nested)

Crganic functional greups (US EPA)

Organic functional greups, Norbert Haider (checkmal)
Protein binding alerts for Chromosomal aberration by CASIS
Protein binding alerts for skin sensitization according to GHS
Protein binding alerts for skin sensitization by OASIS

Protein binding by OASIS

Protein binding by OECD

Protein binding potency Cys (DPRA 13%)

Protein binding potency GSH

Protein Binding Potency h-CLAT

Protein binding potency Lys (DPRA 13%)

Repeated dose (HESS)

Respiratory sensitisation

Retinoic Acid Receptor Binding

riER Expert System - USEPA

Skin irritation/corrosion Exclusion rules by BfR

In order to create an item with the OFG profiling results click the Create new button (1), select
Chemical profile (2) and click OK (3). Select Organic functional groups profiler from the drop-
down menu (4) and confirm by OK.*
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| Customize report content and appearance - O X

(+)2.1. Physicochemical similarity

[@ 2.2. Structural similarity

(») 2.3. Mechanistic similarity
l@ Mechanistic similarity

(+) Comments on mechanistic similarity

AE 4.2: Common underlying mechanism, qualitative aspects

() Hint
PURPOSE:
The hypothesis/justification has to explain how the compounds the test organism is exposed to lead to the same type of
effects/absence of effects. It has to be assessed whether:

- the documentation has established a common underlying mechanism;

- this mechanism links the structures of these compounds under consideration with the possibility to predict qualitatively
similar type of effects for the target substance for the property under consideration; and

- the provided evidence supports the explanation,

Add / Remove

(+)2.4. Additional endpoints
[©2.5. Other AEs

Category definition
and members

Consistency check

Possible content of AE 4.2. A common
underlying mechanism, qualitative
aspects

« The Target substance A and the
source substances B, C, D, E and F
all react via a common underling
mechanism according to the RDT
profiler

« They all have anilines functionality
either as a parent or after a
metabolic activation

« The similarity with respect to the
metabolic pattern could be seen in
AE 4.5. above.

Additionally, metabolic maps (for each
of the analogues), produced by external
software or found in the literature,
could be included to this AE in order to
support the mechanistic similarity of the
category.
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| Customize report content and appearance - | X |

=] Report basket - m} x

Select All |

Unselect All

—-Category
[]& chemical profile ("Repeated dose (HESS)")
= [, Reofiling simifasity accouwaringfossnatabolsm min wivo Bat metabolsm siowlatar”and <Rep:
[/ Endpoint data variation (1 selected: Human Health Hazards#Repeated Dose Toxicity) 1
= CTedily MBI = == = == == == == = = = = = = — -
[ & Structural simitarity

(¥)2.1. Physicoche
[]& Endpoint datz values

(¥)2.2. Structural s
[]& chemical profile ("Organic functional groups")

jetid < [ | External content
@ 2'3' MeChanISt“ [ ] Image provided by user (image from clipboard Mo.1}
® 2 4 Addi'tional []A Text provided by user (Structural similarity between Target substance A and ...)
(+)2.5. Other AEs

4 [ | Input
@ AE 4.3: Common

[]& category purity/impurity
@ Hint

Create new | | CK | | Cancel

[[]& Target substance
PURPOSE:

Under this scenario, quantitative differences for the same type of effects are expected caused by the underlying mechanism.
It has to be assessed whether:
- the documentation established that the strengths of the same type of effects vary in predictable manner;

- the prediction is derived from the relation between an observed property and the independent variable which determines

the order within the category (prediction madel);
- the prediction model is consistent with the common mechanism; and
- the provided evidence supports the explanation.

Add / Remove

(%) AE 4.4: Exposure to other compounds than to those linked to the prediction

Consistency check

I@ AE 4.5: Occurrence of other effects than covered by the hypothesis and justification

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

I@ AE C.6: Bias that influences the prediction

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

Possible content of AE 4.3. A common
underlying mechanism, quantitative
aspects

+ The target substance A and the five
source substances have a common
reactivity pattern.

« They all formed aniline functionality
either as parents or as metabolites
responsible for the toxicity effects

« Similar toxic effects observed in
sources substances support the
prediction for the target

« Toxic effects of all source substances
and target are supported by the
identified additional RDT data
(references could be included).

« The range of variation of the LOEL
experimental data for all category
members is shown below:

After the last bullet include the Endpoint
data variation item stored in the report
basket (1).
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Reporting

Report Generation according to RAAF-Scenario 4

|2 Customize report content and appearance = O X

() 2.1. Physicochemical similarity

[@ 2.2. Structural similarity

[@ 2.3. Mechanistic similarity

[@ 2.4. Additional endpoints

Category definition
and members

Consistency check

(»)2.5. Other AEs

(-D AE 4.3: Common underlying mechanism, quantitative aspects

(~) AE 4.4: Exposure to other compounds than to those linked to the prediction

(») it
PURPOSE:
Other compounds than those linked in the hypothesis to the prediction may be formed via other (biojtransformation
pathways or may be intermediates/metabolites of the identified pathway. In addition, the impurity profiles associated with
the source and target substances may have an impact on the prediction. The other compounds may have been identified by
the hypothesis, but not linked to the prediction. Another possibility is that the occurrence of such compounds has been
identified by the assessing expert. It has to be assessed whether:
- other compounds that those linked to the prediction may be formed (e.g. via another (biojtransformation pathway or as
intermediates] or are present as impurities (see AE A1); and
- indications are available that such compounds could influence the prediction of the property under consideration.

Add / Remove

I@ AE 4.5: Occurrence of other effects than covered by the hypothesis and justification

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

I@ AE C.6: Bias that influences the prediction

Possible content of AE 4.4: Exposure
to other compounds than to those
linked to the prediction

Target substance A and source substances
B, C, D, E and F all have common reactivity
pattern. They all formed anilines responsible
for the toxicity effects (refer to Appendix
Metabolites/Profiling):

The metabolism in vivo shows formation of
other reactive groups (reference to
Appendix Metabolites/Profiling) such as:

v' p-Aminophenols (Rank B)

v' o/p-Aminophenols (Rank B)

v' Acetaminophen (Alert)
Being less reliable (Rank B, C or Alert only)
these categories gave enough prove that
they do not have significant impact over the
influence of the toxic effect
Our assumption is that Anilines is the
functionality responsible for the toxic effect.

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories
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Report Generation according to RAAF-Scenario 4

'~ Customize report content and appearance - m} x

() 2.1. Physicochemical similarity

©

2.2. Structural similarity

[© 2.3. Mechanistic similarity

[@ 2.4. Additional endpoints

Category definition
and members

Consistency check

(=) 2.5. Other AEs

[@ AE 4.3: Common underlying mechanism, quantitative aspects

(¥) AE 4.4: Exposure to other compounds than to those linked to the prediction
—

(%) AE 4.5: Occurrence of other effects than covered by the hypothesis and justification

(~) Hint
PURPOSE:
It has to be assessad whether:
- additienal mechanisms than those identified in the hypothesis may be acting on the basis of mechanistic insights or
derived from information in the data matrix; and
- these additional mechanisms affect the prediction for the property under consideration.

Add / Remove

tj AECA: Eonﬂs‘tency of effects in the data matrix

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

Back I Next I Cancel I Create report I

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

Possible content of AE 4.5: Occurrence
of other effects than covered by the
hypothesis and justification

+ The target substance A and the source
substances B,C, D, E and F have a
common reactivity pattern based on
Anilines functionality

« Additional alerts for repeated dose
toxicity have been identified in the
parents and their metabolites. The
additional mechanisms are with Rank B
and Rank C.

« Rank A is assigned only to the used
Anilines  (Hemolytic anemia  with
methemoglobinemia) category. The
categories with Rank A are supported
with training sets chemicals having
reliable experimental data.

« It is assumed that the additional
mechanism will not affect the
prediction for the property under

consideration.
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| Customize report content and appearance

Category definition
and members

Consistency check

Reporting
Report Generation according to RAAF-Scenario 4

Select All

Unselect All

(=) 2.5. Other AEs

@ AE 4.3: Common

@ AE 4.4: Exposure

@ AE 4.5: Occurren

(~) Hint
PURPOSE:

It has ta be assessed whej
ditional mechanisms 1

4 [/] Category

[]& Chemical profie ("Repeated dose (HESS)")

[ category members
& Structural simiarity
[]& Endpoint data values
4 [ | External content

[ Image provided by user (image from cipboard No.1)

4 []Input
[]& Category purity/impurity
["]& Target substance

[]t& Endpoint data variation (1 selected: Human Health Hazards#Repeated Dos

Table summarizing number of metabolites Induding parent with specific alerts

ived from information in the data matrix; and
ese additional mechanisms affect the prediction for the property under consideration.

—
Add / Remove

|® AE C.4: Consistency of effects in the data matrix

[ invert [ about| options [Repeated dose (HESS) I P2 IE TFa I3 I3
108-69-0 [95-78-3 |95-68-1 [95-64-7 |87-62-7 |87-59-2

Anilines (Hemalytic anemia |2 3 3 3 2 3
with methemoglobinemia)

Select All Rank &

el :::\ecs (Hepatotoxicity) |2 3 3 3 2 3

lrvert Bromfenac (Hepatotoxicity) |0 0 0 0 1 0
Alert

Preview $ Mefenamic Acid 0 0 0 3 1 6
(r icity) Alert
Menadione (Hepatotoxicity) |0 0 0 0 1 1
Alert
Not categorized 4 6 6 5 3 2

Create new | ‘ 0K | | Cancel | 5/ p-Aminophenols 5 5 1 5 1 5
(Hemolytic anemia with
‘ methemoglobinemia) Rank B

p-Aminophenals (Renal 1 1 o 0 1 1
toxicity) Rank B
Toluene (Renal toxicity) |0 il T |;1 T fl
Alert

[@ AE C.6: Bias that i

nfluences the prediction

Additionally to the entered text, the profiling similarity could be also included. To do this click Add/Remove button and check
the box of Profiling similarity (2). This item stored in the report basket, is triggered by the used simulators and the profiling
scheme for the primary grouping. Right-click and preview the item (3). Tables with generated metabolites for each parent
along with the profiling result will be provided. A table summarizing all profiling results for each of the packages “parent and
metabolites” is provided at the end (4) .

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories
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Reporting
Report Generation according to RAAF-Scenario 4

12 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

l@ AE 4.3: Common underlying mechanism, quantitative aspects

[@ AE 4.4: Exposure to other compounds than to those linked to the prediction

[@ AE 4.5: Occurrence of other effects than covered by the hypothesis and justification

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

@ Hint

Category definition
and members
PURPOSE:
Co nsistenqr check The categary justification should include comparison of experimental data for the category members and a clear data

matrix, [t has to be assessad whethen

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 the
following dimensions:

- within the specific property which is under consideration for the prediction;

- between the property under consideration and related properties (e.g. between 28-day and 90-day repeated-
dose toxicity studies; reproductive toxicity screening tests; and pre-natal developmental toxicity studies);

- characteristics across all relevant properties (e.g. different reactivity towards genetic material may indicate
different reactivity towards biological macromelecules which may influence the prediction for a 90-day repeated-dose
toxicity study);

- 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
- the underlying data support the provided cenclusions and explanations.

- & data matrix has been provided which lists the category members in 2 suitable order versus their experimental data (e.g.

Add / Remove

[@ AE C.6: Bias that influences the prediction

Back I MNext I Cancel I Create repo“

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

N7

Possible content of AE C.4:
Consistency of effects in the data
matrix

« The target substance A and the five
source substances (B, C, D, E and F)
show indication for a repeated dose
effect especially for reduce red
blood cell. The Total LOEL read-
across prediction in this case is
around 30 mg/kg bdw/day which
classify the target chemical in the
range of Category 2 according to
GHS classification

« The latter is supported by the
experimental data found for all of
used source substances for the
investigated endpoint and other
similar properties

Here should be provided the data
matrix snapshot or reference to the
Data matrix report.
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Reporting
Report Generation according to RAAF-Scenario 4

{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

I@ AE 4.3: Common underlying mechanism, quantitative aspects

I@ AE 4.4: Exposure to other compounds than to those linked to the prediction

[@ AE 4.5: Occurrence of other effects than covered by the hypothesis and justification

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

AE C.6: Bias that influences the prediction

(=) Hint ‘

PURPOSE:

Category definition
and members

Consistency check

It has to be assessed whether:

N7

- it is clear from the documentation how the source substance(s) have been chosen, for example, what methods/tocls 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 analogueis);
and

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

Add / Remove

Back I Next I Cancel I Create report I

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

Possible content of AE C.6: Bias that
influences the prediction

« The used source chemicals have been
found based on a common underlying
mechanism for repeated dose toxicity
accounting for in vivo Rat metabolism;

« The most reliable category was selected
(with Rank A);

« The primary group was refined by

applying of the following
subcategorizations: 1) US-EPA New
Chemical Categories, 2) Chemical
elements; 3) OECD HPV Chemical
Categories.

A chemical expert can provide additional
literature search of similar analogues with
similar effects
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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 chemicals used for prediction
along with their data for selected parameters, profiles and endpoint
tree positions.

1
RAAF AEs are included in the first
two files. 2
All generated files should be Data matrix

provided when submitting a 3
p red |Ct| on. PDF file containing the prediction repart
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Report
Generated report files

Prediction of LOEL for 3,5-xylidine 116

1/32

Category report

QSAR Toolbox report for

Chemicals category

Prediction FePOrt e

QSAR Toolbox

| «— The selected RAAF scenario

| (in accordance with RAAF scenario 4)
is specified in the first page —[0n accordance wkh RAAF scenario 4) |

Date: 15 Apr 2020
Author(s):

Contact details: 1. definition
Target information 1.1. Categary definition Fmrumty scitmbis ekt
Structural information Numerical identifiers Chemical names Mot provided by the user
for physic properties and calculated parameters
SMILES: CAS#: 108-69-0 3,5—xy|lir|e Nﬂt provided by user
Cetec(Ceclkct Other: EC Number:2036070 (3,54 1.2. Covered (target) endpoint(s) S—
3 s{hmim = Human Health Hazards/Repeated Dose Toxicity: LOEL, Total, Whole body, Oral (gavage), Rat
Structure
CHz 1.3. Category hypothesis fanundy saltahls Gatd
Not provided by the user
1.4, Profiles/Metabolisms manuady eaitable Seid
a1  pingfsubcategortzation:
t t . . » N B . o . . : _‘ "in wivo Rat metabolism simulator” Combined parent and products requirements: Anilines
)atrix re port: ... e e Cos | anemia wih Rank A (Repeated dose (HESS)) (primary Grouping)
z Mew Chemical Categories (subcategorization)
I'§ o e P j,_ )/\L il elements (subcategorization)
ructure or Cl. @) Chem subcategoriza
e - ﬁ,)©« . AL e P P v ical Categories (: tian)
, ou | E manually editabic Sefd
4 |CaS number 108530 55733 5581 5847 T2 a7sa
5 |Chemical name 3.5-uylidine 25-dylidene 24-xylidine 3. 4-wylidine 2 E-xylidine 4 18
6 |Other identifier
7 [smies CeteciClec(Mel Ceicec(Chein)c, Ceicealhi)c(Che CriceciNleelC CeicerriClein Celcceciijcic
[]
9 parameters unit
10
11 profilers Celoo{ChecMN)cl
12 |Prafiles used for gr b " ’ £
Using of “in vivo lat metapolism s mulator Parentand 7 metabol tes.; Parent and 10 metabolites;, Parent and § metabolites; Parentand 11 metabolit Parentand . Parentand 5 i

(Cambined parent and products requirements:
\amilines (Hemelytic snemia with

Has all of the required categories
Anilines (Hemalytie anemis with

Has all of the required categories
anilines with

Hos all of the required calegories
Anilines (Hemol with

Has all of the ies:

Has all of the eq
i eategories: Anilines [Hemolytic  Anilines (Hemslytic anemia with

anemia with

anemia with

IHESSI fnrimary eroainins)
14 |US-EPA New Chemical me:uns

(Chemical elements (subcategorization]

16| OECD He Chemical Categories
17 | Toxicologica

Repested dose (HESS)

1 Megsured and predicted data.
21 |Bata wsed for prediction

environment endpoint

23 [Repeated Dose Toxicity

54 |Repeated Dase Toxicity

Rank &
s th follnwing sdditional
Anilines Acute toxicity)
Group 14 - Carban €,
Group 15 - Nitrogen N
Dimethylaniline

Anilines (Hemalytic anemis with
methemaglabinemis] Rank &
Anilines (Hepatotaxicity) Rank €

r——
test type, type of
method, assay,

stroin, fest,

deline,

Rk &
Ha s i add tinnal
Anilines {Acute toxicity)
Group 14 - Carbon C;
Group 15 - Witragen N
Dimethylaniline

Anilines (Hemolytic anemia with

i the foll ol kel
Aailines (Acute toxicity]
Group 14 - Carbon C;
Group 15 - Witragen N

Rank &
Hins the follnwing sdditional
Anilines (Acute toxicity)
Group 14-Carbon €,
Group 15 - Nitrogen N

mathemaglabinemis) Rank &
Hine the fnllowing sdditional
Anilines (Acute toxicity)
Group 14 - Carbon C;
Group 15 - Nitrogen N

methpmesin hinemial dank &
Anilines {Acute toxicity)
Group 14 - Carbon €,
Group 15 - Nitrogen N

Anilines (Hemolytic anemia with

Rank &
Anilines (Hepatotoxicity] Rank C;
Toluene (Renal toxicity) Alert

speves, v,

test type, type of
vole  unit | methed, assay,
stoin, test
magam
&0
bwe/d 8d
me/kg Rat

Rank A
Anilines (Hepatotoxicity] Rank C;
Toluene (Renal toxicity) Alert

s, wurawn,

test type, type of
v | e | ceti amm
i
i |
o
bawt/d 84
o S

Anilines [Hemalytic anemia
with methemaglabinemia) Rark
A

Anilines (Hemalytic anemia with
methemaglabinemia) Rank A
aailines (Hepatatoicity) Rank C.

Anilines (Hemalytic anemis with
methemag|abinemis) Rank &
Anilines (Hepatotaaicity) Rank €

Anilines Rank  Mefenamic Ac
speums, spm,
duration, test duration, test
value unit  tyoetpeof | wolue unit  bpetpeof volue | unit
method, ossoy, method,
s ek Rt o Mo Ast makg
L bdwod 284 bdw/d  o1d bwtrd
/g Rat maky At mefke

HaC
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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 4.

* Note, proficiency comes with practice!
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