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QSAR TOOLBOX

Background

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

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

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

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

Keywords

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

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

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

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

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

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

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

Objectives

This presentation demonstrates a number of functionalities of the
Toolbox:

* Define target endpoint;

* Multiplication of the target chemical based on metabolism;
* Transferring the experimental data to the target;

* Category consistency check;

* Selection of RAAF scenario;

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

Specific Aims

* To familiarize the wuser with the Read Across Assessment
Framework (RAAF) and specifically with Scenario 1;

* To familiarize the user with the read across assessment elements;
* To familiarize the user with the report basket;

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

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

Read Across Assessment Framework (RAAF)
Overview

« RAAF 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 outlines various scenarios for different read-across
approaches

« Each scenario is associated with particular aspects (assessment
elements, AEs) that are deemed crucial to the assessment

« Total six scenarios are available: two for analogue approach and four
for category approach (see next slide)
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QSAR TOOLBOX

Read Across Assessment Framework (RAAF)

SCENARIO APPROACH

RAAF scenarios

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 pFGpEFt‘lE'_-'-I 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
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QSAR TOOLBOX

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

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

« (Bio)transformation to common compound(s) - the read across hypothesis is that
different substances give rise to (the same) common compounds to which the organism
is consequently exposed. Here one could also include the cases where target and source
chemicals are in metabolic relationship, i.e. target is the parent and the source
chemicals are its metabolites or target is a metabolite of the source chemicals.

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

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

*Read-Across Assessment Framework (RAAF) available at https://fecha.europa.eu/documents/10162/13628/raaf en.pdf
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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) which
taken together, cover all of the essential scientific aspects that need to be
addressed in the read-across approach for a particular scenario.”

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

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

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

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

The Example

In this exercise the Repeated dose toxicity (RDT) of 2-phenylethyl 3-
methylbutanoate [CAS# 140-26-1] will be assessed. This chemical will be the
“target” chemical;

Experimental data will be collected and profiling results for the target will be
retrieved;

Hydrolysis products of the target will be generated and data will be collected for
them;

* A read-across approach will be used for the prediction. The read-across will be
based on an analogue approach relying on the experimental data of generated
common product as a result of abiotic simulation (hydrolysis product);

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

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

The Example
Sidebar On Repeated dose toxicity (RDT)

* Repeated dose toxicity comprises the adverse general toxicological effects occurring as a
result of repeated daily dosing with, or exposure, to a substance for a specified period
up to the expected lifespan of the test species.

* The studies yield information on general characteristics of the toxicity, the target organs
of toxicity, the dose-response (curve) for each toxicity endpoint, responses to toxic
metabolites formed in the organism, delayed responses, cumulative effects, the margin
between toxic/non-toxic dose, information on reversibility/irreversibility of the effect,
and NOAEL (No Observed Adverse Effect Level), NOEL (No Observed Effect Level) for
toxicity.

* The repeated dose study is an integral part of the data package produced to perform a
quantitative risk assessment of many type chemicals.

* The point of departure most commonly used for systemic toxicity safety assessment is
the NOAEL data

* Therefore, the availability of NO(A)EL endpoint data for the target and its analogues is
one of the critical steps in the assessment process along with identifying the toxicity
effects to of the target and analogues according to the toxicity-based profilers.
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QSAR TOOLBOX

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

O Category Definition
O Data Gap Filling
O Report

The modules will be presented in different sequence than the one showed
above.
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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 that the molecular structure assigned to the
target chemical is the correct one.
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QSAR TOOLBOX

Input Screen
Enter target chemical by CAS#

QSAR TOOLBOX i

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

Document iingle Chemical Chemical List Search Target Endpaoint The OECD QSAR Toolbox

B & X B m 4 &8 &.-.m B E E- B ¢ ® it Comgors

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

Documents

» & Document 3
& Document 1

Select Al |[ Unselect All || Invert Selection | Selected 1 of 1

CAS 140-26-1

SMILES CC(C)CC=0)OCCeleceecl
CS Relation High

Spbstance ~ Mono constituent
Composition

Name 2-phenylethyl 3-methylbiutanoate:]

Sources

NICNAS
“anada T

Click CAS# button (1); Type CAS 140-26-1 in the blank field (2) and click Search (3). When the
structure appears, verify the correctness of the chemical. In the current case the relationship CAS-
SMILES shows “High” relation for the identifiers. Finally click OK (4).
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QSAR TOOLBOX

Data
Overview

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

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

®* Once the endpoint is selected (via selecting the data matrix cell
corresponding to the endpoint or defined using “target endpoint”
functionality), the databases containing such type of data are highlighted
in green (see next slide).

* Let's check if there are any data for the target chemical.
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QSAR TOOLBOX

Data
Gather data

QSAR TODOLBOX @
» Input » Profiling nition  » Data Gap Filling Read data?
Data Import Delete

Export
L} % m m % % ) All endpoints |
=1

Gather  Import IUCLDG  IUCLIDG  Database Inventory [carcinogenicity

Choose..

Documents Filter endpoint tree... Y 1 ltarget] ggevi:ﬂlﬂ?eﬂ{iﬁmwr’TEmBgEﬂimty
enetic loxicn
Cimmunotexicity
Databases. v} Cirritation / Corrosion
Options 4 Structure g [CINeurctoxicity
Select All Unselect All ey [CPhotoinduced toxicity
M Human Health Hazards \ Reperarted Dose Toxicity
W Acute Oral toxicty DB [ Structure info Sensitisation
DME Database [MoxCast
W Bacterial mutagenicity ISSSTY () Parameters [Moxicity to Repraduction
M Biocides and plant protection 15! [] Physical Chemical Properties 1 [TToxicokinetics, Metabolism and Distribution
rcnogenic Potency Database (%) Environmental Fate and Transport
reinogenicity&mutagenicity 15! [ Ecotoxicological Information
ell Transformation Assay ISSCT#
endritic cells COLIPA () Human Health Hazards -
[l Developmental & Reproductive Toxicity (DART) — Acute Toxicity o _ O b4
W Developmental toxicity database (CAESAR) —{*] ADME
W Developmental toxicity TSI | Bioaccumnulation
ECHA REACH 5 o
0TOX —— Carcinogenicity
e Irritation ECETOC — D Toxicity / . . . .
B Food TOX Hazard EFSA - Genetic Toxicity Mo experimental data are available on the chemicals of interest.
1 Il GARD Skin sensitization — Immunotoxicity
enotoxicity & Carcinogenicity ECVAM . . 1 5
enotoxicity OASIS [~ Imitation / Corresion
enotoxicity pesticides EFSA = Neurotoxicity o
W Human Half-Life r ¥ et tonddty =
M Keratinocyte gene e)mress!nn Givaudan E_ Repeated Dose Toxicity _
M Kerztinocyte gene expression LuSens I 1
icronudleus ISSMIC R g
— Toxcast 1. Go to Data module;
r EFSA —— Toxicity to Reproduction .
5 Iat\fc’»n !:lambase (normalised) L] Toxicokinetics, Metabolism and Distri 2- EXpand Human hea/th hazard and C||Ck on the
. w . ”
: cell corresponding to “Repeated dose toxicity
Inventories
0 Selected |eve|;
Select All n q R
B Carada DSL 3. Select the highlighted databases. These are the
[l COSING A=A
N DssTOX databases containing data related to the
- selected endpoint;
iy N 4. Click Gather. In the Read-data window select

B METS Jopan Repeated dose toxicity. Click OK;
5. A pop-up message informs that there is no data
for the target chemical. Click OK.
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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
QSAR TOOLBOX h Sro0

» Data P Categorydefinition  ® Data Gap Fill

Profiling m profile

04

Apply View New Delete

o Documents Filter endpoint tree...

=

ling » Report

Y 1 [target]

& Document 1

# [C: 1:Md: 0:P: 0] CAS: 140261

Structure

ﬁ{)
HaC Hy

[# Structure info
[#] Parameters
[#] Physical Chemical Properties

[#] Environmental Fate and Transport

Profiling methods

Select All Unselect All 1 0 .
kin irriati sion Inclusion rules by BfR Eleiaacionislbionsaton
(-] Human Health Hazards
[l Chemical elements Acute Toxicity
W Groups of elements
M Lipinski Rule Oasis
Organic functional groups N L
W Organic functional groups (nested) Carcinogenicity
M Organic functional groups (US EPA) D Toxicity / Te icity
M Crganic functional groups, Norbert Haider (checkmol) Genetic Toxicity
W Structure similarity
M Tautomers unstable
Toxicological Irritation / Corrosion
Repeated dose (HESS) Neurotoxicity
M Custom ‘ B T P

Bioaccumulation

Immunotoxicity

° Metabolism/Transformations
Options 4 2 Selected
Select All Unselect All Invert
I

Repeated Dose Toxicity

Toxicity to Reproduction
i#] Toxicokinetics, Metabolism and Distribution

tion simulator (alkaline medium)
tion simulator

simulator (basic)
simulator (neutral)
vivo Rat metabolism simulator
licrobial metabolis: lator
it live simulator

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories
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4,
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Go to Profiling module;

Select the cell related to “Repeated Dose
Toxicity”;

Unselect All. Select Organic functional group
(OFG) profiler and Repeated dose toxicity
(HESS) and include both Hydrolysis (neutral)
and in vivo Rat liver simulators;

Click Apply.
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QSAR TOOLBOX

Profiling
Profiling results

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

2) The chemical is classified as “ester” according to structure-based OFG
profiler;

3) 2 hydrolysing products* are obtained as a result of abiotic activation
(Hydrolysis simulator (neutral);

4) 15 metabolites* are produced as a result of biotic activation (in vivo
Rat metabolism simulator);

See on the next slide

*Hydrolyzing products and in vivo rat liver metabolites are obtained as a result of simulation process
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QSAR TOOLBOX

&

QSAR TOOLEBOX

Profiling Custom profile

Documents

Profiling methods
2 Selected
Invert

Options «

Select All
W Skin ~
Empiric
M Chemical elements
roups of elements
M Lipinski Rule Oasis
Organic functional groups
M Organic functional groups (nested)
W Organic functional groups (US EPA)
rganic functional groups, Norbert Haider {checkmol)
W Structure similarity
W Tautomers unstable
Toxicological
Repeated dose (HESS)
H Custom
| | mple P
W p-benzoquin

Scheme (PBT)
18 precursors
-TCB
f primary diamines

Metabolism/Transformations
2 Selected
Invert

Select All
Il Documented
Observed Mammalian metabolism

select All

Profiling
Profiling results

th

» Category definition

€

Filter endpoint tree...

» Data Gap Filling

0101
01 0
10100

=

Y |1 ltarget]

» Report

Structure

[Z] Human Health Hazards

— Acute Toxicity

—{%] ADME

—— Bioaccumulation

—— Carcinogenicity

| Toxicity / T
— Genetic Toxicity

—— Immunotoxicity

— lrritation / Corrosion

—— Neurotoxicity .

— Photoinduced taxicity -/ 1: No RDT alert
— Repeated Dose Toxicity .

—— Sensitisation AW SWACE |

— ToxCast

—— Toxicity to R duction

Hydrolysis simulator (neu
vivo Rat metabolism sim
Tt

15in vivo
metabolites

kin metabolism simula
Il Tautomerism

[= Profiling
Empiric

—{*] Toxicokinetics, Metabolism and Distribution

2: Categorized as ‘ester’

N

3: two hydrolysis
products

Alkane, branchel tertiary carbon
Aryl
Organic functional groups Carboxylic acid e
Isopropyl
—I.T.I:udcological
Repeated dose (HESS] Not calam&ed
(-] Metabolism/Transformation
& Hydrolysis simulator (neutral) 2 metabalite(s) e
(*] in vive Rat metabolism simulator 15 metabolite(s)
<
April, 2020

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

28



QSAR TOOLBOX

Recap

* In module Input, you have entered the target chemical. The target has a high relationship
CAS-SMILES. So it is considered good quality.

* In the Data module, you checked the databases corresponding to the selected target
endpoint. No data has been found for the target.

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

* The target chemical is classified as a “Carboxylic Ester” according to structure-based
profilers and does not have repeated-dose alerts responsible for the toxic effect based on
the HESS profiler. No effect is expected.

* As seen 2 hydrolysing products and 15 in vivo rat liver metabolites are produced after
applying (a)biotic simulation (hydrolysis at neutral pH, rat in vivo metabolism).

* Based on the fact that esters very easily undergo a chemical or an enzymatic hydrolysis
[1-3] it is expected that this will be one of the first reactions to which the target chemical
is exposed.

Thus, the next actions are focused on investigation of the hydrolysis products of the target
chemical.

* Go to Data module again to check whether there are any data for the metabolites.

1. Flavouring Group Evaluation 4!: 2-Ethylhexyl derivatives from chemical group 2, Opinion of the Scientific Panel on Food Additives, Flavourings, Processing Aids and Materials in Contact with Food (AFC). EFSA J., 2009, 929, 1-46.

2. Opinion of the Scientific Panel on Food Additives, Flavourings, Processing Aids and Materials in contact with Food (AFC) on a request from the Commission related to Flavouring Group Evaluation 6 (FGE.06): Straight- and branched-chain aliphatic
unsaturated primary alcohols, aldehydes, carboxylic acids, and esters from chemical groups 1 and 4. EFSA J., 2004, 108, 1-69.

3. 2-Ethylhexanoic acid and its derivatives, Part A - Final decisions on matters referred to an expert advisory committee. In: Final decisions and reasons for decisions by delegates of the Secretary to the Department of Health. Notice under subsections
42ZCZS and 42ZCZX of the Therapeutic Goods Regulations 1990 (the Regulations), NICNAS, November 2015.
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QSAR TOOLBOX

Multiplication of target chemical

Before checking for data availability for the metabolites, they have to be produced upfront
(see below).

QSAR TOOLBOX 5 h

» Category definition

Profiling ‘Custom profile

° Ky

Apply  View Delete

Filter endpoint tree... Y 1 [target]

° Documer,

:P: 0] CAS: 140281

Collapse All
Expand All

Export
Print

Structure

Rename

/[5-:)
HsC Hs

Delete
Delete All Lists
Delete All But This

=

= = v
Multiplication Metabolism/Transformations Autoxidation simulator

Proniing methoas lautomerism Autoxidation simulator (alkaline medium)

Decompasition Dissociation simulator
Unselect All = = N 2
— G
on Inclusion rules by BR arcinogenicity B Hydrolysis simulator (acidic)
— Developmental Toxici u TTTCTETOT =TT 7
Genetic Toxicity Hydrolysis simulator (neutral) 'I
— | icity
- - > nvivo m olism simulator
inski Rule Oasis ——— Irritation / Corrosion ) o
‘Organic functional groups Neurotoxicity Microbial metabolism simulator
. . " Neurotoxici
ganic funcr:!onal groups (nested) ) o Observed Mammalian metabolism
ganic functional groups (US EPA) —— Photoinduced toxicity| i )
rganic functional groups, Narbert Haider (checkmol) - Repeated Dose Toxicit Observed Microbial metabalism _
[ | StruSure H’ria;it;" | — Sensitisation Observed Rat In vivo metabolism
T.DXEI:II')‘; e unsiabie L ToxCast Observed rat liver metabolism with quantitative data
o ——— +—— Taxicity to Reproducti Observed Rat Liver S9 metabolism
) Metabolism/Transformations —{#] Toxicokinetics, Metab Rat liver 59 metabaolism simulator
T 2 Selected | ) Profiling Skin metabolism simulator
Select All Unselect All Invert Empiric
= o * ! ~ Alkane, branched with tertiary carbon
Aryl
Organic functional groups Carborylic acid ester
Isoprapyl
iS i dic, —? Toxicological
! wiator (basic) B d dnse (HESS) Mot categarized

1. Click on the level with CAS # of the target chemical and perform right click on it, then
2. Select Multiplication/ Metabolism/Transformations /Hydrolysis simulator (neutral)

The products appeared next to the target (see next slide) 30




QSAR TOOLBOX

Multiplication of target chemical

Profiling Custom profile

g m Parent

Apply View New Delete C h e m | Ca |

° Documents Filter endpaint tree, —

& Document 1
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QSAR TOOLBOX

Collect data for the metabolites

Check for data availability for the generated metabolites

Read data? X
r— pre—
08 % ) Allendpoints @) Choose..
QSAR TOOLBOX 10100
» Input » Profiling ata - Data Gap Filling » Report Dél;r;;;ge;u;;t; o
Data Delete [CIDevelopmental Toxicity / Teratogenicity
] m % % [CGenetic Toxicity
Climmunatoxicity

Gather Import  IUCLIDG IUCLID6 Database Inventory [Cirritation / Corrasion
DNaurotoxiclty

Dot Filter endpoint tree... ¥ Parent chemical [target] metabolite #1 metabolite #2.

.Repeaie-d Dose Toxicr
Databases

Options « 7 Selected DTDxCast
Select Al Unselect All Invert HaC- ] . .
CLET ! [TIULSUETILILY 1333 | 1 . Structure o DToxiclty to Reproduction 5
iocides and plant protection I C /é I [IToxicokinetics, Metabalism and Distribution
. . A J H3 H
g yBu : HyC Hy [

& Structurs info All available data (MS:

M Developmentsl toxicity database (CAESAR) 5] Parameters

evelopmental toxicity ILSI ) Physical Chemical Properties means measured Value Measured data of the
e e collected by SMILES ) for | | phenethyl alcohol is 510

ve Irritation ECETOC [#] Ecotoxicological Information . .

ARD Skin sensitization = Hu':ﬂ"r?m_‘d'::z“ds 1 th € Izova I € rate aci d IS mg/kg/ bd Wt/d

enotoxicity & Carcinogenicity ECVAM curte Toxi - H

enotoxicity OASIS —{*] ADME R blggel’ than 2000
M Genotoxicity pesticides EFSA Bioaccumulation i
W Human Half-Life e — Carcinogenicity i mg/kg/det/d
M Keratinocyte gene expression Givaudan —r
M Keratinocyte gene expression LuSeng
H Micronucleus ISSMIC —— Genetic Toxicity
—— Immunotoxicity
— lrritation / Corrosion

— D I Toxicity / icity

—— Meurotoxicity ]
Repeated Dose Toxicity HESS » ] Repeated Dose Toxicity K]
Bl Radant Tnhaktinn Tovicibu Natzhaca & LOEL ”n MS: 431E+03 mg/kg bdwt/d 6
=i 5 NOAEL 172 MS: 510 mg/kg bdwt/d
%] NOEL 171 MS: 2.15E+03 mg/kg bowt/d
&) NOEL calculated 17 MS: 2.156+03 mg/kg bdwt/d
~ | I Sensitisation AW SWAOP _
——ToxCast

—— Toxicity to Reproduction
] Toxicokinetics, Metabolism an|
[# Profiling

Go to Data module;

The databases related to the defined target endpoint are already selected;
Click Gather;

Expand Human health hazard level and select Repeated dose toxicity;

Click OK;

The data for the parent and metabolites appears on data matrix, expand
Repeated Dose Toxicity level to see the data.

o Gl g B9 [N L=
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Recap

* Two hydrolysing products are generated for the target chemical Izovalerate acid and
Phenethyl alcohol.

* In the Data module, you have found that RDT data is available for both products.

* As seen the data for both products is bigger than hazard threshold of 100 mg/kg/data
according to GHS classification [1].

* However, the metabolite Phenethyl acohol is more toxic than the acid based on the
experimental data.

®* Moreover it is expected that the acid (Izovalerate acid) will be directly excreted and will
not contribute towards the toxicity of the target [2].

* Thus, it is expected that the toxicity of the target chemical Phenethyl! isovalerate will be
of a result of metabolite Phenethyl alcohol.

* The forthcoming slides are focused on applying the worst-case scenario. The latter is
possible by assigning the experimental data of the Phenethyl alcohol (assumed to be an
analogue) to the target chemical using Transfer to target functionality.

* For the purpose of the read-across it is needed to define the target endpoint (e.g. RDT)
by using the functionality of the TB (this is needed for the category consistency check)
and finally before generating a report, the category will be checked for category
consistency.

1. GHS Classification. Fourth edition
2. RIFM, 2012. RIFM (Research Institute for Fragrance Materials, Inc), 2012. A Toxicological and Dermatological Assessment of Aryl Alkyl Alcohol Simple Acid Ester
Derivatives when Used as Fragrance Ingredients. RIFM report number 65259 (RIFM, Woodcliff Lake, NJ, USA.).
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Define target endpoint

D po Xp D
== L ] L ] == =
t po D D D
- Filter endpaint tree... ? Parent chemical [target] -metabolite #1 _metabolite #2
~ D b
Options 4 7 Selected
f Select All Unselect All Invert H3G 8]
A Structure o
/é’ H3 b
HaC Hy H
B Structure info g Export Data matrix
[#] Parameters
] ECHA REACH [#] Physical Chemical Properties B Export CAS list
V| [# Envir | Fate and Transport &d  Expand branch
[#] Ecotoxicological Information ) Collapse branch
i |Food i . =] Human Health Hazards
s &4 Expand All
— Acute Toxicity )
ADME = Collapse All
~— Bioaccumulation &' Target endpoint ] 5] | Copy
—— Carcinogenicity = Open path o | Define
— D | Toxicity / Te Y L | Define here 2
q oo =) Copy path —
Genetic Toxicity ¢ | Define from clipboard
. —— Immunotoxicity &8 Remove chemicals without data & | Undefine
- Irritation / Corrosion
7 Function 3
I~ Neurotoxicity
7 1 — Photoinduced toxicity Sort b
| _ —{-] Repeated Dose Toxicity Activate AOP
N Faion Activate Fffectopedia Wizard } 03 mg/kg bdwt/d
~ orie ] NOAEL T MS: 510 mg/kg bdwt/d
Options « 0 Selected 2] NOEL 11 M5: 2.15E+03 mg/kg bdwt/d
f Select All Unselect All Invert —{#] NOEL calculated 11 MS: 2.15E+03 mg/kg bdwt/d
0 — Sensitisation AW SWACP |
—— ToxCast i 1. Right-click next to the NOAEL level in the grey area;
—— Toxicity to Reproduction A A
a A + Dietibtion 2. Select Target endpoint then Define here;
—{%] Toxic s, an
) Profiling 3. This action is needed for procedure of category

consistency check. The row with defined target
endpoint will be colored in yellow (see next slide).
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Transfering o

QSAR TOOLBOX
» Input

Data Import Delete

Import  IUCLIDG

Export
el

IUCLIDG

Gather

©
(]

Options «
f

Documents

Databases

7 Selected
Invert

Select All

MLULE Widl LURILILY LDy
ADME Database
B Bacterial mutagenicity ISS5TY
B Biocides and plant protection ISSBIOC
B Carcinogenic Potency Database (CPDB)
Carcinogenicity&mutagenicity IS y
B Cell Transformation Assay ISSCTA
B Dendritic cells COLIPA
B Developmental & Reproductive Toxicity (DART)
B Developmental toxicity database (CAESAR)
B Developmental toxicity ILSI

Unselect All

”~

COTOX

B Eye Irritation ECETOC

Food TOX Hazard EFSA

M GARD Skin sensitization

B Genotoxicity & Carcinogenicity ECVAM
B Genotoxicity OASIS

B Genotoxicity pesticides EFSA

M Horizontal import_Genotoxicity_1

B Human Half-Life

W IUCLID file

B Keratinocyte gene expression Givaudan

B Keratinocyte gene expression LuSens
B Micronucleus ISSMIC

B Micronucleus OASIS

MUNRO non-cancer EFSA

B REACH Skin sensitisation database (normalised)
B Receptor Mediated Effects

Rep Dose Tox Fraunhofer ITEM

Repeated Dose Toxicity HESS

B Rodent Inhalation Toxicity Database

Database Inventory

f observed data of metabolite to the
tar

get chemical

01010
rI—l 01 0
10100 Possible data inconsistency - O X
¥ Profiling ¥ Category definition P Data Gap Filling Metadata
4 Endpoint
| NOAEL (1 chemicals; 2 data)
4 Native scale/unit
+|mg/kg bdwt/d (1 chemicals; 2 data)
Select data points
Filter endpoint tree... MS: 510 ma/kg bdwt/d el
) MS: 510 mg/kg bdwt/d
Select scale/unit to use
@ log(1/mol/kg bdwt/d) [0 native data and 2 converted]
) mg/kg bdwt/d [2 native data and 0 converted]
Structure ) mal/g/s [0 native data and 2 converted]
Converted data
2 from scalefunit mg/kg bdwi/d
=) Human Health Hazards
— Acute Toxicity
—{] ADME i
—— Bioaccumulation i Chemicals 1/1; Data 2/2 ok ][ cancel
— Carcinogenicity N
— Developmental Toxicity / Teratogenicity _ —
- Genetic Toxicity ] i
— . 32 Delete prediction
mmunotoxicity i
"} Irritation / Corrosion Q  Explain prediction 3
[— Neurotoxicity 2 |_ Transfer to target %]‘
= Him = e el Set AOP target
~! Repeated Dose Toxicity Use for AOP
jnw) oy IF Lo T e g w2 nmﬂ
—— NOAEL 1/2 R:861 mg/kg bdwt/d MS: 510 mg/kg bdwt/q__ op)
—— NOEL 1/1 MS: 2.15E+03 mg/kg...
|1 1. The row with defined target endpoint is highlighted in yellow;
— q . . .
; 2. Right-click over the cell with observed data of the alcohol;
| 3. Select Transfer to target;
&1 4. Select unit “log (1/mol/kg bdwt/d)”
5. Experimental data for the metabolite appears in a new window. Select the data which will be used
in the read-across prediction (does not matter which one in this case)
6. Read-across prediction based on observed data of metabolite is assigned to the target*.

*For more information on transferring data see Tutorial_8. Manipulation of datamatrix and manual transferring of data to_jtgwe target
outside data gap filling module
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Category consistency check

-
QSAR TODOLEBOX @ IT ok %

¥ Profiling NN ¥ Report

Categorize Categary consistency

E & & 5 -]

Define Define with metabolism Subcategorize Combine Clustering  Category elements

Documents i ETE ¥ Parent chemical [target] metabolite #1

‘metabolite #2
-

Organic functional groups J/@

. bt o
plions 4 Structure o \T/\f
- Select All Unselect All | Invert (“" CHy

[Plausible =] Category consistency wizard
Agquatic toxicty dassificat
Chemical elements
Groups of elements
Lipinski Rule Oasis
OECD HPV Chemical Cate

rganc unctralgroup | 1. Go to Category definition module;
ganic functional oroup | 2. Click on Category elements;

ggan?c z"ma: LRy Er——— 2D/3D parameters |
ganic functional group icochemical i i
Repeate dose (HESS) + Porometers | 3. The wizard of Category consistency appeared*.
Structure simitarity 42D |
Substance type Boiling point
US-EPA New Chemical C- log Kow
Unclassified Molecular Weight
Acute aguatic tc ) Wapor Pressure (Antoine method)
Acute aquatic t¢ N Water Solubility

Acute Oral Toxicity _
i n - metab Solflieran M: 510 mg/kg bawt/d
. ot |

Physico-chemical data

4 Physical Chemical Properties
Boiling point
4 Partition Coefficient:
N-Octanol/Water

Vapeur prssure | For the purpose of our example not all default
degradation uftimate (
ed analines the OFG and RDT profilers will remain. For phys-chem

dation probabilc Water solubility
o selections will be preserved. For instance in
Sl “Structural” and “Mechanistic similarity” sections only
DART scheme
similarity the default selections were kept (see next
two slides).

*For more information on category elements see
Tutorial_1_TB 4.2. Category consistency
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Category consistency check

Step 1: Physicochemical similarity

(2] Category consistency|

Step 3: Mechanistic similarity

|2 Category consistency wizard

2D/3D parameters

4 Parameters

Physicochemical
similarity

420
Boiling point
log ngpn @ Mechanistic profiles
Molecular Weight §
Vapor Pressure [Antoine method) \ Profiles
Water Solubility Options 4 r sl |2 cted
- Default selections £ — Select Al | Unselect All |
Vecnaniscsmiary ] - 752
Physico-chemical data r

4 Physical Chemical Properties 5
Boiling point

4 Partition Coefficdient:
N-Octanol/Water D -
I [] Unclassified
Vapour prassure Metabot
etabolisms

Water solubility

s - - - c:piinnu _ Select All | Unselect Al 1S|E||:::
Step 2: Structural similarity
‘B 9

Back I Mext I Cancel I OK I

(%) Empiric profiles

w o — r — 1 1. Select Physicochemical similarity. Keep the default
selections;
d 2. Select Str. similarity section;
3. Unselect all default selected profilers first, then;
4. Select OGF profiler;
“ 5. Select Mechanistic similarity;
0 e ool oo oo e e 6. Unselect all;
4 e ot S0 g e e e 7. Select Repeated dose (HESS) profiler;
8. Select Hydrolysis simulator (neutral) only;
9. Click OK. The profiling results/data/parameters will appeared
on datamatrix (see next slides).

Back I Next I Cancel I oK I
*For more information on category elements see Tutorial_27_TB 4.4. Category
elements for assessing Category consistency
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Category consistency check

W Parent chemical [target] metabolite #1 ‘metabolite #2

Filter endpaint tree..

Structure

i

bey

wLon

Structure info

My oM
.

— Farameters
?  Calculated phys-chem properties
Boiling point 276 °C 175°C 225°C
log Kow 397 1.49 1.57
Molecular Weight 206 Da 102 Da 122 Da
Vapor Pressure (Antoine method) 0.00653 mm Hg 1.25 mm Hg 0.0263 mm Hg
+ +
] Physical Chemical Propertics Experimental phys-chem data
Boiling point 3/11 M: 263 °C M5 177 °C . M5: >898+ <100 °C
Partition Coefficient: 2/9 MS: 1,16 MS: 0.8
Vapour pressure 2/6 M5: 044 mm Hg . MS: ca.0.0707 Torr
+ : +
ey . Endpoint data
iﬁpe.med Dose Toxicity o
NOAEL 2/3 R: 861 mg/kg bdwt/d
~! Profiling
—T Empiric
Alkane, branched with... Alkane, branched with...Alcchol _
Organic functional groups Aryl Carboxylic acid Aryl
—T Toxicological
Not categorized Carboxylic acids (Hep... Styrene (Renal Toxicity)4.
Glycolic acid (Renal To... Teluene (Renal toxicity., Ready to move to the " Reporting" and
Repeated dose (HESS) . . .
including RAAF scenario
Metabolism/Transformation
Hydrolysis simulator (neutral) 2 metabolite(s) 0 metabolite(s) 0 metabolite(s) *For more information on category elements see Tutorial_27_TB 4.4.

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

The profiling results, experimental
endpoint data and calculated phys-chem
properties for the members of the
category appeared on data matrix

Category elements for assessing Category consistency
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Recap

* The hydrolysis products are generated and data has been found for
them.

* As expected from the literature the toxicity effect of the target will be
due to the alcohol product. Less toxicity data has been found for it.

* The toxicity data of the alcohol has been transferred to the target
chemical by using “Transfer data” functionality

* The hydrolysing products are assumed as members of the category

* In the Category definition module 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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Report
Overview

* Report module allows generating a report for any of the 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.
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Report
Selection of RAAF scenario

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

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

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

_0_

[ ANALODGUE 1 CATEGORY ]

Quantitative
——— wvarations in
properties
-
Variations among No variation among
the category members the category members
1

{
< < 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
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QSAR TOOLBOX

Report
Selection of RAAF scenario

For the current example:

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

« the read-across hypothesis - biotransformation to common compound of the target
substance;

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

— @

AMALOGUE CATEGORY

|

Variations among No variation among
the category members the category members

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

(RAAF)
Scenario 1

« Scenario 1 covers the analogue approach for which the read-across hypothesis is based on
(bio) transformation to a common compound

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

®* The current case corresponds to Example 2 for Scenario 1 of the RAAF*. The target (B) and the
source chemicals (A) are structurally similar substances, which are rapidly and extensively
absorbed (bio)transformed to the substance A and therefore no/negligible systemic exposure
to the substance B occurs. The source substance A (or so called analogue in our case) is the
common compound in this analogue approach. The common compound A is solely responsible
for the (absence of) effects. The effects of the target substance B are predicted to be equal to
the effects of the source substance A for the property under consideration.

PARENT SUBSTANCES ~(BIO)TRANSFORMATION CoVHION T
SOURCE B A = not transformed A -
TARGET B B->A A -

*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 1

rOOLBOX 10100

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

Reports Export

Customize report content and appearance
I I I —_ .
B B B B & &§ & &

Prediction Data Matrix Category QMRF  SMIFile SDF File CAS List Data Matrix

° EraEis Filter endpoint tree... Y Parent chemical [targe

» @ Document 1 . m Add RAAF scenario
» @ Document 3 ' Prediction
&% Document 4 arget and prediction summary

Structure rediction detals (1)

: 1] Hydrolysis simulatc Wi . rediction details (Il)

P: 0] metabolite #1 [ Target profiles
:P: 0] metabolite #2 [] Analogues selection details
[#] Structure info
Parameters
2D

[] Appendix: Specific report explanations
Category

[#] Categary definition and members

[ Consistency check

Boiling point 276 °C S
oglKow 297 and members Data matrix
Molecular Weight 206 Da [#)Options
Vapor Pressure (Antoine method) 0.00653 mm Hg
Water Solubility 16.5 mg/L
Physical Chemical Properties
Boiling point 311 M:263°C
Partition Coefficient: 2/9 Move Up Move Down
Vapour pressure 2/6 [ Remove password protection of the PDF files.
Water solubili‘ly 2/5 Nate: If the protection is removed, this will be specified in the first page of the report

Back I Next I Cancel ICrEaDEn?purl

Human Health Hazards o
Repeated Dose Toxicity (S ——— |
NOAEL | EZERR: €61 mg/kg bdwt/d 1 MS: 510 mg/kg bdwi/d |

& Profiling -—— e e ..

Go to the Report module and click on the cell with the prediction;

Click the Prediction button;

Check the box at the top to add RAAF scenario;

Select Scenario 1 from the drop-down menu;

Sections of the report including assessment elements specific to the scenario 1 are highlighted in yellow.

O g 89 09 =
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Report
Report generation accordlng to RAAF-Scenario 1

| Customize report content and appearance

\2| Customize report content and appearance

@1 1. Category definition

l@ Category name & 2.1. Physicochemical similarity
l@ Covered (target) endpoint(s) (*2.2. Structural similarity
[@ Category hypothesis [@ Structural similarity

l@ Comments on structural similarity

() 1.2. Category members

[@ AE A.2: Link of structural similarity and differences with the proposed prediction

l@ Information of category members

l@ Ranges for selected physicochemical properties and calc

(~) 2.5. Other AEs F

1 @ AE A.1: Characterisation of source substance

o @ AE 1.3: Exposure of the biological target(s) to the common compound(s) 1
Category definition v . } [
and members J_@ AE A.3: Reliability and adequacy of the source study | Category deﬁnltl [@ AE A.4: Bias that influences the prediction I
. A S e = e e e e . e e e e e e e e e e e e e e e e e =
Consistency check \O 1.3. Profiles/Metabolisms I
@ List of profiles/metabolisms
: @AE 1.1: Formation of common (identical) compound(s)
1 l@ AE 1.2: The biological targets for the common compou
I l@ AE 1.4: The impact of parent compounds
! (¥) AE 1.5: Formation and impact of non-common compou
Intro: Back I Next I Cancel I Create report I

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

Each of the AEs will be explained further in the next few slides.
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Report

Assessment elements of Scenario 1

|2 Customize report content and appearance

-

Options 4

| Report basket

0 Selected

Select Al | Unselect Al Invert

() 1.1. Category definition

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

AE 1.1: Formation of common (identical) compound(s;
po

PURPOSE: 1
It has to be assessed whether:

- it is explained how the (identical) common product(s) are formed (i.e. the proliu
on the property under consideration); and 1

- the provided evidence supports the explanation.

Category definition
and members

Consistency check

F/(.2: The biological targets for the common compoun

4: The impact of parent compounds

.5: Formation and impact of non-common compour;

4 [ | Input

{

|| Category
[]& Table with profiing results for "Organic fun
[ ]sh, Table with profiing simiarity accounting for| Options 4
[ ]eh, Table with profiing similarity accounting for| f

2] Create new items

Select Al

Unselect All

O X

0 Selected
Invert

[ ]& Table with profiing results for "Repeated d
[]sh, Table with profiing simiarity accounting for
[]sh, Table with profiing simiarity accounting for
[[]& Table of category members

[ & Endpaint data varation (5 selected: Human
[ & Parameter variation (5 selected: Boiing poin
[]& Endpoint data variation (4 selected: Physica
[]& Table with selected 2D/3D parameters for

[]& Table with calculated structural simifarity

[ & Table with selected endpaint data values

4 Category
HEndpoint data variation
HParameter variation
H Chernical profile
di.Mechanistic similarity

4 External content
[=llmage provided by user
AaText provided by user

1§ Table with calculated structural similarity

[]& Target substance | OK

Cancel

4

»

)
4 1\7} Create new ” K H Cancel |

Intro:

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

category elements, etc.).

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

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories
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Report
Assessment elements of Scenario 1

"\ Customize report content and appearance

“| Report basket —

Options a4 1 Selected
£ Select Al | Unselect All | Invert

Purity / Impurity manually editable field
4 [/] Category
[ & Table with profiing results for "Organic functional group |_ — Hotpowdeddyheuser — — — — — — — — = — = === =1
[, Table with profiing similarity accounting for metab AE_?-;; g‘;’;‘;ﬁ?ﬂ‘?f;mﬂf source substance 1
[ |eh, Table with profiing similarity accounting for metab able members 1
[G) 1.1. Category def( 2 [_It Table with profiing results for "Repeated dose (H 3 1 £ CAS [Name [SMILES [Structure
@ 1.2. Categnry me{ [ |eh, Table with profiing similarity accounting for metab | 1 140-26-1 phenethyl isovalerate| CC(C)CC(=0)OCCclceccel 1
. [ sk, Table with profiing similarity accounting for metabolism |
[® Information of category me| & Table of category members | /K@ |
. [ Endpoint data variation (5 selected: Human Health Haza o

l® Ranges for selected physicoc fﬁ Parameter variation (5 selected: Boiing point; log Kow; ' |
[g) Purity / Impurity ;ﬁ Endpoint data variation (4 selected: Physical Chemical P 1 1
[ & Table with selected 2D/3D parameters for category me 1 H3GC H3 f
@ AE A.1: Characterisation of s :ﬁ Table with calculated structural similarity 1 2 No CAS number|Hydrolysis simulator [OCCclceccel N
: - [ Table with selected endpoint data values (neutral): metabolite |
(“) Hint 4 D Input 1 #2 1
PURPOSE: []& Target substance |

The substance which is used as the source 1
assessed whether: H |
Category definition ;::W;;h:::cal identity of the analogue is sf < > rcecc;c et eth et ek e e o/

and members - the impurity profile i 1 Create new | | oK | | Cancel | M&f-pfxg::‘g:yu:f adequacy of the source study

Consistency check

MName, CAS and/or | structure should be provided. ‘

A
Add / Remove

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

o

(v) 1.3. Profiles/Metabolisms

Two AEs (AE A.1 and A.3) related to Scenario 1 are included in the section Category definition and members, sub-section 1.2. Category

members (no AEs are available in sub-section 1.1. category definition):

« AE A.1 Characterization of source substance. The user should manually open the report basket (1) and select the item: Table of
category members (2). If impurities/additives of the used analogues are available, they will appear under the AE A.1 in Purity / Impurity.
The current analogues have no additives/impurities.

An example of how the AE A.1. will look in the generated report is shown on the right (3).

« AE A.3 Reliability and adequacy of the source study should be filled in manually (4) (see next slide)
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Report
Assessment elements of Scenario 1

"] Report basket -

“| Custornize report content and appearance L Create new items - O X

Options 4

elect nselect Invert ptions 2|eC

f Select All Unselect All [ Opti 1 Selected
4 [7] Category Selec t \ i

= elect All Unselect All Invert

[ Table with profiing results for "Organic functional groups” - - -

|sh, Table with profiing similarity accounting for metabolism ("Hydrolysis sir 4 Category

|sh, Table w!th proﬁl!ng similarity accounting for metabolism ("in vivo Rat | ’@,Endpoint data variation
'8 Table with profiing results for "Repeated dose (HESS)" P £ ati

i, Table with profiing similarity accounting for metabaolism (“Hydrolysis sir fParameter variation

® 1.1. category definition jsh. Table with profiing simitarity accounting for metabolism ("in vivo Rat | @ Chemical profile
& Table of category members *,MECthiStiC similar'rty
@ 1,2_ Cate or members [& Table with profiing results for "Organic functional groups” . o
g y [E Table with profiing results for "Repeated dose (HESS)" ETEME with calculated structural 5|m|ta”ty
l@ Information of category mem '8 Endpoint data variation (5 selected: Human Health Hazards#Repeatec 4 External content
& Parameter variation (5 selected: Boiing point; log Kow; Molecular Weil [=lmage provided b‘f user

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

[@ Ranges for selected physicoch i
& Table with selected 2D/3D parameters for category members
[& Table with calculated structural similarity

l® Purlty / ImPurlty 'H Table with selected endpoint data values

l@ AE A.1: Characterisation of sg * |} E‘p:tmget cubstance

2

CK ance

(%) AE A3: Reliability and adequs

(~) Hint
PURPOSE: 0 - O x
The source study needs to match the defaul
requested for any other key study. It has to -
- the study design reported for the source s Automatically generated
on read-across:

- the study design should cover the key parz - . -
- the study design should cover an exposurd . The source substance is tested in a sub chronic

referred to in Article 13(3); and dermal toxicity:90-Day-study test according to
1 - there is adequate and reliable documentat Create new | | oK ‘ ‘ Cancel CECD 411
provided, The test material used represents tresoorcesoosEMEas TesToET T OTE ||_'”.r|.,( TPy The study is used to predict the repeated dose

and impurities. toxicity study accarding to CECD guideline
| A “The source substance is tested in a sub chronic dermal ... (text prot m 3 | 5

411 for the target substance
A y
[@ 1.3. Profiles/Metabolisms

Category definition ltem name
and members

Consistency check

Enter your text here:

Add / Remove

| OK | | Cancel |

Back Mot e [ ——

AE A.3: Click the Add/Remove button (1) and click “Create new” item (2). From the appeared window called “Report basket” click on item
“Text provided by user” (3). Click OK (4). In the text field paste the following example text and click OK (5):

"The source substance is tested in a sub chronic dermal toxicity:90-Day-study test according to OECD 411

The study is used to predict the repeated dose toxicity study according to OECD guideline 411 for the target substance”

The newly created item appears below the “Add/Remove” button (6).
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Report
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| Customize report content and appearance

QSAR TOOLBOX @

» input » Profiing Data ¥ Categary definition

» Data Gap Filng

Create new items

ons 4 N
Item name
@ 1.1. Cat Select All Unselect A Invert | Abq [automatically generated Fiter encpaint e
4 Catego Select your image here: =
(*1.2. Cate egory N =l PR
HEndpoint data variation e 1
8 Parameter variation 4 | =
1 Chemical profile ot
di.Mechanistic similarity o anc T e
1 Table with calculated structural simi . . Wolecuiar Weight 2060 20 2t
Ctr|+v N the blank flled to Vapor Pressure (Antoine method) 000653 mm Hg 125 men 00263 me Hg
- External content . . Water Solubility 165 mgiL ! 202604 :g-L 23604 mg/ll
paste the copied image Physicl Chemicel Propertics
Boiling point 29 M:T7T°C M: >082<100°C |
AE A.3: A Text provided by user 4 Parttion Coeficint: » e 08
@ Specify how much of the page width is occupied by the image: :::';::; :/’;’ :f:::;::i} : :z’:EEEL
@ Hint Image width, % [75 Human Health Hazords ] ]
£ Repeated Dose Toxicity J
o LOEL. m M:431E-03
PURPOSE: ok NOMEL 203 R 861 mg/kg ba -3 gb_
.. The source 3 rerery nosL 1 M21
Category definition requested i oK | | Cancel ) Datapoits - o «x
and members - the study e of the predicti 5 - ¥ - z -
on read-across:
C0n5|stency check - the study design should cover the key parameters in the corresponding test method referred to in Arti iuman Health HazardsRepested I OECD Guideline £17 (Subchronic . Sl et iy
- the study design should cover an exposure duration comparable to or longer than the corresponding == Dermal Ty 50-Day S5
referred to in Article 13(3); and
- there is adequate and reliable documentation of the applied test method, i.e. a robust study summary
provided, The test material used represents the source substance as described in the hypothesis in term| e e experimental study e e = Sub-chroric Tosiciy: D
and impurities,
[ Heerarchicalmode | Find - oK
N Add / Remove Lo ]

‘ A “The source substance is tested in a sub chronic dermal ... (text pro m 3 ‘

‘IEI image from clipboard No.1 (image provided by user) m P ',| 6

[~ e o o e01  caa L a-

AE A.3: Additionally a snapshot with metadata (on the right part of the screen) showing the data of the alcohol prepared by for 90-days under
OECD Guideline 411 could be added in order to confirm the consistency regarding the assay. For this purpose click again on Add/Remove button
(1). From the appeared report basket click on “Create New"” (for more details see previous slide). Select item “Image provided by user” by
click on it (2). Click OK (3). In the appeared window browse or paste the copied/saved image (4). Finally click OK (5). Already added image could
be previewed by “Preview” button (6).
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Report
Assessment elements of Scenario 1

AE A.3: Reliability and adequacy of the source study
"The source substance is tested in a sub chronic dermal ... (text provided by user)
"The source substance is tested in a sub chronic dermal toxicity:90-Day-study test according to OECD 411
The study is used to predict the repeated dose toxicity study according to OECD guideline 411 for the
target substance”

12 Customize repert content and appearance

image from clipboard No.1 (image provided by user)

() 1.1. Category definition

() 1.2. Category members

I@ Information of category members

I@ Ranges for selected physicochemical properties and calculated parameters

I@ Purity / Impurity
I@ AE A.1: Characterisation of source substance
QSAR Toolbox 4.4 TPRF v4 4
. Database version: 4.4 QSAR TOOLBOX
(%) AE A.3: Reliak ility and adequacy of the source study
(%) Hint
PURPOSE:
The source study needs to match the default REACH requirements in terms of reliability and adequacy as Chemi category 319

requested for any other key study. It has to be assessed whether

- the study design reported for the source study is adeguate and reliable for the purpose of the prediction based
on read-across:

- the study design should caver the key parameters in the corresponding test method referred to in Article 13(3);
- the study design should cover an exposure duration comparable to or longer than the correspending method
referred to in Article 13(3); and

- there is adequate and reliable documentation of the applied test method, i.e. a robust study summary should be
provided. The test material used represents the source substance as described in the hypothesis in terms of purity
and impurities,

Add / Remove

‘ A "The source substance is tested in a sub chronic dermal ... (text pro m 3 |

Category definition
and members

Consistency check

1 N
‘ &l image from clipboard No.1 (image provided by user) m 3! ')

[@ 1.3. Profiles/Metabolisms

Dol . Bloyt l_r;. ncel I Create report I

An example of how the AEs part of AE A.3. will look
in the generated report is shown on the right. We
finished with section “1.2. Category members”.
Continues with section “1.3. Profiles/Metabolism”

TTIC ULCU (YJOANK TUUIDUX TOT OToupnmig Cricrincars nito catcgurics Aprll, 2020 50




QSAR TOOLBOX

Report
Assessment elements of Scenario 1

" Customize repert content and appearance .
'| Report basket Create new items - o %
Opti . ltem name
Eron: 4 Options 4 Automatically generated
f Select All | -
o T Catagory f Select Al Unselect All Select your image here: ( ) —
[ Table with profiing results for "Organic § < Category 5
[@ 1.1. Category de [ |, Table with profiing similarity accounting 1§ Endpoint data variation
[@ 1.2. Category me [_eh Table with profiing similarity accounting A Parameter variation Target subsinace Kend across substnce
[ |8 Table with profiing results for "Repeate fHChemical £l N ) i
() 1.3. Profiles/Met [ s, Table with profiing similarity accounting ermical protie §_>_ : N "5(“\/\[‘//"‘ . O
(©) List of profiles/m¢ [ Jsh. Table with profiing similarity accounting di.Mechanistic similarity . oy bw
i [1& Table of category members 1§ Table with calculated strud Substance A Substance B
(<) AE 1.1: Formatior [T& Endpoint data variation (5 selected: Hu
@ - [ Endpoint data variation (4 selected: Ph
) [ Table with selected 2D/3D parameters
::;L:\:Z?Eie assessed whetl _E Table W?th calculated 5tru¢um| sirmilart Specify how much of the page width is occupied by the image:
- it is explained how the (i DE Table with selected endpoint data Image width, % 75
an the praperty under con [T& Parameter variation (5 selected: Mol
- the provided evidence suf 4 l:‘ External content | /OK | ‘ Cancel
Category definition ™ e |:|,A"j‘The source gubstance is te;ted in _
and members _ e - IDEtlmage from clipboard No.1 (image provid ‘ oK | | Cancel
- npu )
L= tyorobss ot teel * [ Target substance d 6
() AE 1.2: The biolos 4
() AE 1.4: The impa¢ 3
[® AE 1.5: Formatior Create naw QK | | Cancel |

Open section 1.3. Profiles/metabolism and then sub-section AE1.1. Formation of common (identical) compound(s). Once
you are in section AE1.1, click on Add/Remove button (1) and then Create new (2). Select to create item with external
content - Image provided by user (3) and click OK (4). New window appears where you can add your custom picture

by Copy/Paste or browsing (5) to the directory in your PC where the desired picture is saved*. Finally confirm by OK (6).

*In the current example a picture illustrating the target chemical marked as Target A and source chemicals marked as Substance B
and how the A is transformed to B was prepared in advance.
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Report

Assessment elements of Scenario 1

8] Customize report content and appeara *| Report basket

Options 4
£ Select Al |

Unselect All

4 [| Category

‘| Create new items - O x
Options 4 1 Selected
f | Select All | Unselect All | Invert |About|Options

& Table with profiling results for "Organic functional groups
o, Table with profiing similarity accounting for metabolism (
sh. Table with profiing simiarity accounting for metabolism (
5 Table with profiing results for "Repeated dose (HESS)"

k. Table with profiing simifarity accounting for metabolism (
s, Table with profiing similarity accounting for metabolism (
A& Table of category members

'8 Endpoint data variation (5 selected: H
B Endpoint data variation (4 selected: P Pr
8 Table with selected 2D/3D parameter: 3 ert
' Table with calculated structural similari

& Table with selected endpoint data val

'8 Parameter variztion (5 selected: Molecular Weight; log K
External content

[ "] "The source substance is tested in 2 sub chronic dermal
["|e=limage from clipboard No.1 (image provided by user)

O][G)[C]

Ereh

— [=lmage provided by user

4 Category

g Endpoint data variation

HParameter variation

g Chamical profile

d.Mechanistic simifarity

18 Table with calculated structural similarity
4 External content

ltem name
Wutomatically generated

(ﬁ
~ g S
Enter your text here:

Source substance B and Target substance A,

Ais claimed to be metabolized to B and that the organism is
only systemically exposed to B upon external exposure to A
Therefore it is expected B to be responsible for the toxic

{/|c=] Hydrolysis of the ester.jpa (image provided by user)
4 [ Input

[ 14 Target substance

Cancel

| oK

Category definition
and members

Consistency check

Fy

N

4

eﬁect of the target substance A
A J
ok /

Cancel |

[ear | rever b3

5)

"k VIEH

| Create new L

OK Cancel

« [ |Input

ource substance B and Target substance A. A is climed ... (text provided
[T]& Target substance 8
< >
‘ Create new H OK: ‘ Cancel ‘

T SCTOCTTTE TSR,
2d endpoint data values v

n (5 selected: Molecular Weight; log Kow; Boling point; Vapor Pressure (Antoin|
nce is tested in a sub chronic dermal ... (text provided by user)

om clipboard No.1 (image provided by user)

olysis of the ester.jpg (image provided by user)

The newly created item appears in the Report basket (1). Now text could be also included. Click Create new (2), select

Text provided by user (3) and click OK (4).

» Source substance B and Target substance A.

Copy the following example text:

and paste it in the new window (5). Finally confirm by OK (6).

The newly created report item appears in the

“Report basket” (7). Click OK (8)

A is claimed to be metabolized to B and that the organism is only systemically exposed to B upon external exposure to A.
Therefore it is expected B to be responsible for the toxic effect of the target substance A

TTIC ULCU (YJOANK TUUIDUX TOT OToupnmig Cricrincars nito catcgurics
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Report
Assessment elements of Scenario 1

\“) Customize report content and appearance

1.3, Profiles/Metabolisms
__ust.ofn:nﬁls[mwbdlsns.______________I

1 AE 1.1: Formation of common (identical) compound(s) |
1 Hydrolysis of the ester.jpg (image provided by user)
() 1.1. Category definition | Trget swhstnce Read ems substnce :
H
[@ 1.2. Category members 1 el Y @_/_“ ) |
- H I S
(») 1.3. Profiles/Metabolisms 4 — | o 1
. . Substance A Substance B

l@ List of profiles/metabolisms 1 I
(=) AE 1.1: Formation of identical d N | !
-1: Formation of common (identical) compound(s) 1 ')l Source substance B and Target substance A. A is claimed ... (text provided by user) 1
@ Hint Source substance B and Target substance A, 1
PURPOSE: I Ais claimed to be metabolized to B and that the organism is only systemically exposed to B upon external I
It has to be assessed whether: | exposure to A, |

- it is explained how the (identical) common product(s) are formed (i.e. the product(s) claimed to drive the impact 1 Therefore it is expected B to be responsible for the toxic effect of the target substance A
on the property under consideration); and — ——

- AE_I.Z:_The_bIongcaI_targ_ds E the common compound(s)

- the provided evidence supports the explanation.
7 Not provided by user
5 | r————
1 Not provided by user
‘ & Hydrolysis of the esterjpg (image provided by USW H

AE 1.5: Formation and impact of non-common compounds
J,&- Source substance B and Target substance A. A is claimed ... (text prc m Not provided by user

Category definition
and members

Consistency check

l@ AE 1.2: The biological targets for the common compound(s)

2. Consistency check
l@ AE 1.4: The impact of parent compounds 3

l@ AE 1.5: Formation and impact of non-common compounds \ )

OSAR Toolbor 44 nsAR TAOLROY TPRF 4

Both newly created items appear under the AE 1.1. (1). Each of the items
can be edited (2) or just previewed (3) in a .pdf format or re-ordered

An example of how the AE 1.1. and related description will look in the
generated report is shown on the right(4).
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Assessment elements of Scenario 1

Customize report content and appearance

The following text is used as an example for both assessment
elements AE 1.2 and AE 1.4. Both text are added as a new text
report item (steps are illustrated on slide 45).

[@ 1.1. Category definition
[@ 1.2. Category members

l An example text for AE1.2. The biological targets for the

(»)1.3. Profiles/Metabolisms

Category definition
and members

I
onsistency checl

l@ List of profiles/metabolisms

(¥) AE 1.1: Formation of common (identical) compound(s)

(®) AE 1.2: The biological targets for the common compound(s)

@I—":

PURPOSE:

same effects). It has to be assessed whether:
- the same biological targets are affected by the common compound|s); and
- the provided evidence supports the explanation.

(%) AE 1.4: The impact of parent compounds

f;*_) Hint

PURPOSE:

(Bio)transformation of parent compounds, i.e. target and source substances, may not be immediate and/or
complete. As a result, exposure of possible biclogical targets to the parent compounds may occur for source and/
or target substances. In addition, the impurity profiles associated with the source and target substances may have
an impact on the prediction.

It has to be assessed whether:

- the parent compound and its impact on the prediction of the property under consideration has been addressed;
- the identified impurities have an impact on the prediction; and

- the provided evidence supports the explanation.

Under this scenario, the parent compound(s) should not significantly influence the predictions. This means that the
(bia)transformation of the parent compounds should be rapid and complete or it is known that the parent
compound is toxicolegically silent.

Add / Remove

[@ AE 1.5: Formation and impact of non-common compounds

Back I Next I Cancel I Create report I

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

The hypothesis claims that the common compound(s) have the same biclogical target(s) (and hence cause the [i .

common compounds (1):

« Example for differences in distribution pattern leading to
different biological targets for the common compound
» Substance A is converted to substance B in the liver
based on hydrolysis reaction.
* Oral study with B is used to predict the toxicity of A
after oral administration.
Differences in the exposure of organ/tissues to the common
compound B have to be expected when exposures are
compared between B administered directly or when formed
from A.

An example text for AE1.4. The impact of parent compounds

(2):

« Substance A is converted to substance B in the liver

» Substance B is clamed to derive the effect

« The parent chemical A is present in significant amounts (its is
monoconstituent without any additives or impurities)

* Substance A is suspected to have toxicity of its own

The Substance B is used as a source to predict the effect for

Substance A

The impact of impurity if available should be addressed here. An

example text is provided below:

« Substance A consist of the main constituent A, there is an
impurity X of 5%

» The substance B consists of the main constituent B, there is
the same impurity X of 3% and impurity Y of 2 %

April, 2020 54
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2 Customize report content and appearance

The report items associated with AE 1.2 (1) and AE 1.4 (2)
appeared under the respective sections of the report. How they
look in the generated report is shown on the right.

[@ 1.2. Category members
@ 1.3. Proﬁles/Metabolisms AE 1.2: The biological targets for the common compound(s)

l@ List of proﬂles!metabolisms Example for differences in d_lstl?but.mn pattern Iead.lng .. (text pn:m_ded by user)
Example for differences in distribution pattern leading to different biological targets for the common
[@ AE 1.1: Formation of common (identical) compound(s) compound
Substance A is converted to substance B in the liver based on hydrolysis reaction.
@ AE 1.2: The biological targets for the common compound(s) Oral study with B is used to predict the toxicity of A after oral administration.
Differences in the exposure of organ/tissues to the common compound B have to be expected when
@ Hint exposures are compared between B administered directly or when formed from A.
PURPOSE: AE 1.4: The impact of parent compounds

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

- the same biological targets are affected by the common compoundis); and

- the provided evidence supports the explanation.

QSAR Toolbox 4 4 TPRF v4 4
Database version: 4.4 Q SAR TOOLBOX

Substance A is converted to substance B in the liver ... (text provided by user)

Consistency check

|A. Example for differences in distribution pattern leading ... (text provi m 3 |

(%) AE 1.4: The impact of parent compounds

N Chemicals category 4/9
@ Hint
PURPOSE:
(Bic)transformation of parent compounds, i.e. target and source substances, may not be immediate and/or Substance A is converted to substance B in the liver
complete. As a result, exposure of possible biclegical targets to the parent compounds may occur for source and/ Substance B is clamed to derive the effect
or target substances. In addition, the impurity profiles associated with the source and target substances may have The parent chemical A is present in significant ameunts (its is monoconstituent without any additives or
an impact on the prediction. impurities)

It has to be assessed whether:

- the parent compound and its impact on the prediction of the property under consideration has been addressed;
- the identified impurities have an impact on the prediction; and

- the provided evidence supports the explanation.

Substance A is suspected to have toxicity of its own
The Substance B is used as a source to predict the effect for Substance A

The impact of impurity if available should be addressed here. An example text is provided below:

Under this scenario, the parent compound(s) should not significantly influence the predictions. This means that the Substance A consist Uf the main cor.lsutuent_ A there is an _impurily X OT 5% . . .
(bic)transformation of the parent compounds should be rapid and complete or it is known that the parent The substance B consists of the main constituent B, there is the same impurity X of 3% and impurity Y of 2
compound is toxicologically silent. %

AE 1.5: Formation and impact of non-common compounds
Add / Remove

Not provided by user
| A Substance A is converted to substance B in the liver ... (text provide m

(%) AE 1.5: Formation and impact of non-common compounds
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2. Report basket — O * ‘
Gaizz g =] Create new items — O 4 ‘
= Customize report content and appearance f Select All | Uns

« || Category Options 4 (=) —(_IZIﬁ 4

[ & Table with profiing results for "Organic fu

[ |sh, Table with profiing similarity accounting fi f Select Al Unselect All | Invert | Abg ltem name 7

[ Jéh, Table with profiing similarity accounting fof « Category -

[]1 Table with profiing results for "Repeated ‘HEndpoint data variation lf-\utomatlcally generated :I

[ |, Table with profiing similarity accounting fi e Select vour image here:

[ ]sh, Table with profiling similarity accounting fi Epamm_Eter variation b d Q

[]& Table of category members EChemical profile E
® 1.1. Category []& Endpoint data variation (5 s h.Mechanistic similarity —— g — —

%g E”gr‘””;ﬁaﬁ ‘;’E;';BEDS 4 0 Table with calculated structural sir

able with selecte ] I

[® 1.2 category [ I8 Table with calculated struch ernal content - il -

[ Table with selected endpoint dats values e e
® 1.3. Pmﬁlesf' . gt‘g Parlametir viriation (5 selected: Molecular A Text provided by user =

- ernal conten [Cp——

[ ]& "The source substance is tested in a sub IE"’“"“‘"“::”'I:‘*

[ ] image from clipboard No.1 (image provided ﬁnmmknmmn“:rm

[ ]E=) Hydrolysis of the ester.jpg (image provided ¥ tlaman st e

[ ] A Source substance B and Target substance 5

[ ] Example for differences in distribution pati

[ & Substance A is converted to substance B I - - i i

« [ Input oK |: Specify how much of the page width is occupied by the image:
L% L] mageien %

PURPOSE:
The formation of common compound(s) often goes together with the formation of non-comman
compound(s) and/or potential intermediates during the formation of the common compound(s). Source
and/or target substances can also be (biojtransformed by other pathways than the one involved in the
formation of the commen compound(s), leading to additional non-commaon compounds.

It has to be assessed whether:

- the formation of non-common 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 validity of the explanation. Under the AE 1.5 (1) the user could add a snapshot from the
datamatrix with generated hydrolyzing products (this is a new
image report item), by click on Add/Remove button (2), then
Create new (3), select Image (4) and confirm by OK (5).
Copy/Paste the picture in the appeared window (6) or browse to
the file (7) if it is preliminary saved. Finally click OK (8).

Category definition
and members

------------------- e s i ( \7 oK | | Cancel
L Create new oK H Cancel | | 8

Consistency check

Add / Remove
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Report

Assessment elements of Scenario 1

= Customize report content and appearance

() 1.1. Category definition

[@ 1.2. Category members

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

[@ AE 1.1: Formation of common (identical) compound(s)

l@ AE 1.2: The biological targets for the common compound(s)

(%) AE 1.4: The impact of parent compounds

(%) AE 1.5: Formation and impact of non-common compounds

(&) Hint
PURPOSE:
The formation of common compound(s) often goes together with the formation of non-common compound
(s) and/or potential intermediates during the formation of the commaon compound(s). Source and/or target
substances can also be (bi formed by other pathways than the one involved in the formation of the
common compound(s), leading to additional non-common compounds.
It has to be assessed whether:
- the formation of non-common 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 validity of the explanation.

Add / Remove

Category definition
and members

Consistency check

Along with the image a text could be added under AE 1.5 (1)
with the following content. An example text for AE 1.5.
Formation and impact of non-common compounds:
manually editable (copy the text and paste it in the text box,
steps are already shown on slide 45):

« Target substance A is an ester which is known that hydrolyzes
(a)biotically to alcohol (substance B) and acid (Substance Z)

« After oral absorption, substance A hydrolyzed to the B and Z

« The substance responsible for the effect is substance B
(alcohol)

« Itis also known that the Substance Z (acid) is less toxic than
the substance alcohol

Once added the text item appeared in the report wizard (2). It
cold be edited (3) or just previewed (4) as a *.pdf.

171

Target substance A is an ester which is known that hydrolyzes ... (text provided by user)
Target substance A is an ester which is known that hydrolyzes (a)biotically

to alcohol (substance B) and acid (Substance Z)

After oral absorption, substance A hydrolyzed to the B and Z

The substance responsible for the effect is substance B (alcohol)

It is also known that the Substance Z (acid) is less toxic than the substance

alcohol

‘ (] Figure7_Firew.jpg (image provided by user) m 3|

3 ‘ A Target substance A is an ester which is known that hydrolyzes .

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories
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1
Customi 1t content and 12) Select endpoint (] Select endpoint X
o Lustomize report cONtent and appearance ] REpOI‘t basket .
. (2] Create new itemns Filter: |  Human Health Hazards
Options 4 tions 4 " Phvsical Chamical P = Repeated Dose Toxicity
,—I— ysica emical Properties
f I Select Al a I Environmental Fate and Transport
< [| category Select All Unselect A N | 1 Ecotoxicalogical Information
(18 Table with profiing re 4 tego 4 Human Health Hazards
[ ]s, Table with profiing si Acute Toxicity
[ s, Table with profiing simi I ADME
[t Table with profiing results for "Re HParametear variation Bioaccumulation
® 1.1. Category de [ s, Table with profiing simiarity accol f1Chemical profile Carcinogenicity
[ Jsle, Table with profiing simiarity acco . D L Developmental Toxicity / Teratoget
[@ 1.2 Category m []& Table of category mermbers sh.Mechanistic simitarity Genetic Toxicity Test organisms (species) n v
[ Table with profiing results for "Or @ Table with calculated ::irt::i!:t?’é:r?ﬂsiﬂn Route of administration n
(©)1.3. Profiles/Met = Endpont cota varaton (5 skectq . External content Neurotosicity Strain e
[ Parameter variztion (5 selected: B ided b PRSEAE e taE
(%) List of profiles/m []t Endpoint data variation (4 selectd [=llmage provided by use X Grgan(Tissue) " Selection of additional
[Jt3 Table with selected 2D/3D parami A Text provided by user ESr vt crrect metadata fields:
@ AE 1.1: Formatio [ Table with calculated structural si ToxCast
[ ]88 Table with selected endpoint dat] Toxicity to Reproduction Endpaint
. I Toxicokinetics, Metabali d Di v
(¥) AE 1.2: The biolo, “ D%{t;r::;mr;itge;tthe I oxicokinetics, Metabolism and Di
] Add
. . || A Source substance B and Target s
® AE 1.4: The impa [l Example for differences in distribu Up L
. [ Substance A is converted to subs (%) Edit endpoint data variation item. - o x Remave
®AE 1.5: Formatio [V Figure? _Fireve.jpg (image providef- )
—_——— [+/| A Target substance A is an ester w Tree poston:
@ Hint 4 [ |Input Human Health Hezards#Repested Dose Toicity
Category definition PURPOSE []& Target substance | | e
and members The formation of common and/or 9 L nad | [ Remove | [ cex ‘k |
- pqlentlal intermediates du n also be L Y, o
COﬂSISteﬂ(.Y check (biojtransformed by other g to
additional non-common ¢ 3 i i )
t has to be assessed whet Under the AE_1.5 (1) also a new report item illustrating how the repeated
- the formation of non-cof > heir dose data varies for the source substances B and Z could be added if data
possible impact on the pre \1 Create new oK || Cancel is available. This could be done by click on Add/Remove button (2), then
- the provided evidence suppors-orevamary o tmecRprar Create new (3), select Endpoint data variation item (4) and OK (5). A
new window with endpoint tree appears, open the tree to the Repeated
Add / Remove dose Toxicity level (6) and select the desired endpoints (7). Click Finish
button (8). Click OK (9). The new item will appeared in the “Report
_ . . basket” and in the wizard (10).
"ﬁ Endpoint data variation (1 selected: Human Health Hazards#Repeated Dc m 3‘ 10
‘L‘.‘J Figure7_Firew jpg (image provided by user) 3
. - o Endpoint data variation (1 selected: Human Health Hazards#Repea Preview ‘.|
‘ A Target substance A is an ester which is known that hydrolyzes ... (text pro m Pr 3 ‘ P pea TN N L d

‘W Figure7_Firew.jpg (image provided by user) \\/ \

‘ A Target substance A is an ester which is known th% 10

EE KE N
—
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Report
Assessment elements of Scenario 1

1] Customize report content and appearance

AE 1.5: Formation and impact of non-common compounds
Table with Human Health Hazards data variation

(¥ 1.1. Category definition

[©1.2. Category members

(* 1.3. Profiles/Metabolisms
[@ List of profiles/metabolisms No data

Position Variation unit (-farnily) Number of
chemicals

[@ AE 1.1: Formation of commeon (identical) compound(s)

l@ AE 1.2: The biological targets for the common compound(s)

Figure7_Firew.jpg (image provided by user)

[@ AE 1.4: The impact of parent compounds Fiter andpeint ree..
(=) AE 1.5: Formation and impact of non-common compounds l/
= Z
Category definition
and members
Consistency check ‘ T Endpoint data variation (1 selected: Human Health Hazards#Repea [IETS I 3 |
‘ [= Figure7_Firew jpg (image provided by user) [ Edit ] 3
‘ A Target substance A is an ester which is known that hydrolyzes ... (te [IEZSN 3'|' I~ Target substance A is an ester which is known that hydrolyzes ... (text provided by user)

Target substance A is an ester which is known that hydrolyzes (a)biotically to alcohol (substance B) and
acid (Substance Z)
After oral absorption, substance A hydrolyzed to the B and Z

The substance responsible for the effect is substance B (alcohol)
It is also known that the Substance Z (acid) is less toxic than the substance alcohol

An example of how the AE 1.5 and related description will look
in the generated report is shown on the right. t
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Table with calculated structural similarity
Options

(=] Customize report content and appearance

Mode: Hologram, CombineAllFeatures
Measure: Dice

Molecular features: AtomCenteredFragments

@ 2.1. Physicochemical similarity

(=) 2.2. Structural similarity
(») Structural similarity

Atom characteristics: AtomType, CountHAttached, Hybridization

Structure similarity profilers

Calculated structure similarity
Options 4 1 Selected
f i Select Al Unselect &ll Invert Parent chemical metabolite #2
O CAS 140-26-1 CAS No CAS number
= Parent chemical 100% 58.3 %
CAS 140-26-1
E metabolite #2 58.3 % 100%
5 CAS No CAS number
and members I

=) ified
| Ezrorrm
| 1 Table with calculated structural similarity m 3 ‘ / Table with profiling results for "Organic functional groups”
4 Table with profiling results for "Organic functional groups” [ et | preview | 2 h\ 1 CAS# 140-26-1 2 CAS# No CAS number
() Comments on structural similarity *

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

O )

o
[@ 2.3. Mechanistic similarity
|©2.4. Additional endpoints
|© 2.5. Other AEs

HO

H3C H3

Alkane, branched with tertiary  JAlcohol
carbon Aryl
Back I Next I Cancel ICreahe repml Aryl
Carboxylic acid ester
Isopropyl

All items in the report basket related to the structural consistency of the category (1)
are added automatically.
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Assessment elements of Scenario 1

|2 Customize report content and appearance

An example text for AE A.2. Link of structural similarity
and differences with the proposed prediction:

e Structural similarity between Substance A and B according to
Str.similarity profiler is in the range of [50-70%]

*  Both chemicals has aromatic ring based on OFG profiler

() 2.2. Structural similarity
[@ Structural similarity The item is text type added by Add/Remove button

(~) Comments on structural similarity
—

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

1= Report basket - m] X
() kit Options 4 1 Selected
PURPOSE: £ | Select All [ Unselect All [ invert
The aim of this AE is to verify that the source and target substances are covered by the read-across hypothesis, It 4 [ | Category
has to be assessed whether: [ & Table with profiing results for "Organic functional groups”

s, Table with profiling similarity accounting for metabolism ("Hydrolysis sir
s, Table with profiling similarity accounting for|:_ 5 1
'8 Table with profiling results for "Repeated d Table with profiling 0
s, Table with profiling similarity accounting for metabolism ("Hydrolysis sir
sh, Table with profiling similarity accounting for metabolism ("in vivo Rat mj
A& Table of category members

'H Endpoint data variation (5 selected: Human Health Hazards#Repeate

' Endpoint data variation (4 selected: Physical Chemical Properties# Boili
‘B Table with selected 2D/3D parameters for category members

‘& Table with calculated structural simitarity

'H Table with selected endpoint data values

'H Endpoint data variation (1 selected: Human Health Hazards#Repeate

[ |8 Parameter varation (5 selected: Molecular Weight; log Kow; Boiing p

4 [/] External content

[ A "The source substance is tested in a sub chronic dermal ... (text pro

[Je=] image from clipboard No.1 (image provided by user)

[ J=1 Hydrolysis of the ester.jpg (image provided by user)

[ | Source substance B and Target substance A. A is claimed ... (text pr
[ & Example for differences in distribution pattern leading ... (text provide
[ | Substance A is converted to substance B in the liver ... (text provide
[CJE=1 Figure7_Firew.jpa (image provided by user)

- the scientific hypothesis establishes the structural similarities and differences of source and target;
- structural similarities and differences are linked with the possibility to predict similar properties; and

i - the provided evidence supports the proposed link between structural similarities and the possibility to predict.
Category definition P i eroe e Gl
and members Add / Remove
[ Consistency check ]

1 2.3. Mechanistic similarity
2.4. Additional endpoints
[© 2.5. Other AEs

4& Structural similanity between Substance A and B according ... (text | m

it e e o e e
Structural similarity between Substance A and B according ... (text p I
=ripat

["]& Target substance

Create new | | 0K | | Cancel
Back I Next I Cancel I Create report I
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Table with profiling results for "Repeated dose (HESS)"
1 CAS# 140-26-1 2 CAS# No CAS number

12| Customize report content and appearance

(© 2.1. Physicochemical similarity
(©2.2. Structural similarity o
(2) 2.3. Mechanistic similarity
PP HO
(%) Mechanistic similarity
Mechanistic similarity profilers H3C H3
Optionskd iclected Not categorized Styrene (Renal Toxicity)
£ Select All Unselect All Invert 9
4 |+7] Plausible Alert
Toluene (Renal toxicity)
Alert
" [
Category definition I [] Unclassified I i i
and members Simulators
Consistency check ] Options 4 1 Selected — ; . e S
T Select All Unselect All [ invert St T s o () N
4 [7] Plausible / Profler: Repeated dose (HESS) >
" » e,
[P CAee: 14026 1 T P1 1 T “
CE 0
I [] unclassified J/© W
i
HO-

| 0 Table with profiling results for “Repeated dose (HESS)" m 3 ‘ “f/ij b - . el

[Cbnic s [Srene Trenal Tomcay] Fepemed do (2] [PL_— |72
| i Table with profiling similarity accounting for metabolism ("Hydroly m 3 ‘ H\b I,:mmm"k ‘:: i~ ——
(¥) Comments on mechanistic similarity = o "'"“"’)1 :
[@ 2.4. Additional endpoints e : :
(© 2.5. Other AEs =

HO-

Toiciy) Al
Back Next Cancel Create report icity) Alert

All items in the report basket related to the consistency of the category with respect to
Mechanistic similarity (1) are added automatically.
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'\ Customize report content and appearance

(©2.1. Physicochemical similari - -
{@ Y — &y % An example text for AE 1.3. Exposure of the biological
2.2. Structural similarity target(s) to the common compound(s):
(©2.3. Mechanistic similarity | +  Substance A is transformed to B
[® 2.4. Additional endpoints l - Also similar target chemicals having ester functionality are
(%) 2.5. Other AEs transformed to B too [cite literature here]
(%) AE 1.3: Exposure of the biological target(s) to the common compound(s) « Similar reactivity pattern is obtained for all targets transformed to
o the common compound B
PURPOSE: An expert can provide additional literature search of similar
Under this scenario, it is normally expected that the exposure of the biclogical targets to the commeon compound . P
(<) is similar (thereby causing similar strength of affacts). It has to be assessed whather: analogues with similar effects.
L. - the documentation has explained why the exposure of the biclegical targets to the common compeound(s) is
Category definition similar; and
and members - the provided evidence supports the explanation.
| Consistency check ||
An example text for AE A.4. Bias that influences the
‘ A Two hydrolysing products are generated for the target ... (text prov m 3 prediction:
(<) AE A.4: Bias that influences the prediction « Two hydrolysing products are generated for the target chemical:
o Izovalerate acid and Phenethyl alcohol
URPOSE: « In the Data module, you have found that RDT data is available for
It has to be assessed whether: both prOdUCtS
;\t ‘isseargnm the :nz(umen:-;‘ht;—n ::wa thet su:.rTEsubslan(bE('s) ha\Ee} bﬁin ;hD;‘En, Iné;xampli‘ whaI: methods/ - The data for both products are bigger than hazard threshold of 100
00ls have been used to map the Niela of potential source substance(s), which other su ances have been . . . 3 .
! ; . mg/kg/data according to GHS classification [GSH classification],
considered and why they have been discarded: 4
- there are additional, structurally-similar substances which are currently not usad in the analogue approach and *  However, metabolite phenethyl acohol is more toxic than the acid
which arguably could be used; based on the experimental data
- there is readily-available information from these additional substances: Y . . .
- this information is biologically significantly different for relevant properties in comparison with the existing * Moreover it is eXpeCted that the acid (IZOValerate acid ) will be
analoguels); and directly excreted and will not contribute towards the toxicity of the
- these differences decrease the confidence in the prediction (possibility of underestimation of hazard). target [RIFM 201 2]
4
« It is expected that the toxicity of the target chemical phenethyl
A isovalerate will be result of Phenethyl alcohol
‘ A Two hydrolysing products are generated for the target ... {text prov m 3 !| V)

Back I Next I Cancel I Create report I

Two additional AEs (2.5. Other AEs) are included to the Consistency
check section. An example content for the AEs is given.
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Report
Generation

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

appears. It contains three types of files:

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

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

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

*

‘| Generated report files

RAAF AEs are included in the
second file.

All generated files should be
provided when submitting a

prediction.

| Prediction report

Category report
Data matrix

PDF file containing the prediction report
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Generated report files

Prediction report Category report

Prediction of NOAEL for i 1186 QSAR Toolbox report for category
SAR Toolbox prediction for single chemical L i |__(in accordance with RAAF scenario 1) |
Q g The selected RAAF scenario —®
[ (in accordance with RAAF scenario 1) |€— IS SpeCIerd in the first page
1, Category definition
Date: 1 May 2019 1.1. Category definition
Author(s): Category manually editable field
Contact details: name
Mot provided by the user
__ Target information Covered (target) endpoint(s)
Numerical identifiers Chemical names - Human Health Hazards/Repeated Dose Toxicity: NOAEL
SMILES: CAS#: 140-26-1 2-phenylethyl 3-meth Category hypothesis meanuafy ediable feld
co(C)ec(=0)0ctelcece Other: EC Number:20545 ylbutanoate - Not provided by the user
ct A hﬂmlatl‘l?( re pO I‘t 1.2. Category members
, 2-phe
I x = R 5 : i o Information of category members
[ Neighbour #1 Table of category members
ey E s [Name SMILES [Structure
J’@ i 140-26-1 phenethyl isovalerate] CC(C)CC(=0)0CCcloccecl
O Structure
A
\‘O oy .
o
CAS number 140-26-1 Mo CAS number
H3C H3z Chemical name phenethyl isovalarate.
Structure Other identifier
SMILES CC(C)eCI=0)0Cte1cecccd OCCelcceecl HyC H3
e i “::;" r 276 r 225 2 No CAS number|Hydrolysis simulator |OCCcleoccocl
log kow r 3.97 d 157 ) '
Prediction summz r\::\ecularwawgm pa [ 206 r 122 E:zewan' metabolite
R o s Vapar Pressure [Antaine method)  mmHg [ 0.00653 d 0.0263
:m:’::: :;‘::e':: NOAEL; No effect specified; No species spe w:ersmumn:y ‘ ! mgfLs r 165 r 2.26+04
Predicted value: 861 gt
ane, branched with tertiary carben; HO-
uwm mg.-lkg bdwd Alks b hwmtht rtiary bor Arconat:
gap filling od: Read-across analysis Organic functional groups Carbonylic stid ester: i
Summary: manually editable field rastcotogicat tsopropd Ranges for selected physicochemical properties and calculated parameters
Not provided by the user Carm“::;:i‘[:g:;:;;‘mm Table with 2D parameters data variation
Repastad dosa (HESS), with Hydrolysis. rank; Styrena (Renal Toxicity) Alert; —
simulatar [neutral) Glycolic acid (Renal Toxicity) Alert; Tolugne (Renal texicity) Alert Parameter name Variation unit (family)
| e Bofing pore T )
log Kow 1.57 + 3.97 |
Measured and predicted data
Dma usedforprecicrion species. durgtion. test species. durgtion. test
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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 1.

* Note, proficiency comes with practice!
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