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QSAR TOOLBOX

Background

* This is a step-by-step presentation designed to take the user through
the Toolbox workflow for predicting skin sensitization potential of a
target chemical taking into account its abiotic activation.
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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 (e.g. Profiling)

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
Toolbox 4.4:

* Define the target chemical and the target endpoint.

Profiling the target chemical.

Identifying analogues of the target chemical.

Filling data gaps of the target chemical by read-across.

Profiling the target chemical taking into account its (a)biotic activation.

Identifying analogues of the target based on its (a)biotic activation

Filling data gaps of the target chemical by read-across when the (a)biotic

activation is taken into account.
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QSAR TOOLBOX

The Exercise

* In this exercise our target chemical will be Eugenol [CAS# 97-53-0].
* We will predict the Skin sensitization potential of Eugenol.
* Two types of categorization will be applied:

* Identifying analogues by using well-known categorization group.

* Identifying analogues based on the autoxidation activation of the
target.
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QSAR TOOLBOX

Workflow

* As you know the Toolbox has 6 modules which are
typically used in sequence:
®* Chemical Input
* Profiling
* Data
* Categorization
* Data Gap Filling
* Report

* In this example we will use the modules in a different
order, tailored to the aims of the example.
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QSAR TOOLBOX

Input
Overview

®* This module provides the user with several means of entering
the chemical of interest (i.e. the target chemical).

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

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April 2020 13



QSAR TOOLBOX

Input
Input chemical(s)

Alternative ways to input chemical(s):
A.Single target chemical

® Chemical Name

®* Chemical Abstract Services (CAS) number (#)

®* SMILES (simplified molecular information line entry system)
notation/InChi

* Drawing chemical structure
o Select from User List/Inventory/Databases

B.Group of chemicals
® User List/Inventory
® Specialized Databases
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QSAR TOOLBOX

Input
Input Screen

QSAR TOOLBOX @ Qe

¥ Input » Profiling » Category definition  » Data Gap Filling '*'E

Document Single Chemical Chemical List Target Endpoint The OECD QSAR Toq

£ for Grouping Chemig
Ca? L £ \ s =] ( Fing
' % xn IIE . l" 3 @ Ll '% e E - @ into Categories

New Open Close have CAS# Name  Structure Composition  Select Cheml|Ds Database Inventory List Substructure (SMARTS)

Documents
Y — a/

Developed by LMC,

1. The “Input” module is the first of the six modules
in the Toolbox workflow listed next to “(Q)SAR
TOOLBOX” title.

2. Different ways to input single chemical;

3. Different ways to input list of chemicals.
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QSAR TOOLBOX

Input
Input target chemical by CAS#

Xoesel
QSAR TOOLBOX Qe

» Input * Profiling P Category definition P Data Gap Filling b@

Document Single Chemical Chemical List The OECD QSAR Toq

= p for Grouping Chemig
QP ™ . £ ) — : ping
B & X & @@ - Q. @ H E- |

MNew Open Close Save CAS# Name  Structure Cozoooct

- . r‘- S R . = _ o Developed by LMC,
& Document 1 4 ? ok | [ Conce

[ setectan ][ Unselect Al || Invert Selection | Selected 1 of 1

SMILES COclec(CC=C)ecclO
CS Relation High rﬂz
Substance  Mono constituent

M Composition

Name — (4—aﬂy1—2—memox5'ph 3¢
- ' OH

Sources

1. Click on the CAS# button;

2. Enter CAS# 97-53-0 in the blank field;
3. Click Search button;

4. Click OK.
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QSAR TOOLBOX

Input
Define target endpoint - overview

* The Define target endpoint functionality allows entering the
endpoint of interest e.g., EC3, LC50, gene mutation etc.

* The relevant profiles and databases are become highlighted in
color once the targeted endpoint is preliminary defined by this
functionality (in green - the most suitable, in orange - the
plausible);

* Calculation of alert performance (AP) is only possible if the
target endpoint is preliminary defined (will be shown later on);

* There are different ways for defining the target endpoint (via
the button from the Input module or by right click from the
endpoint tree). For more details press F1 button in order to see
the online help.
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QSAR TOOLBOX

Input
Define target endpoint

— —
QSAR TOOLBOX @
» Input » Profiling » Category definition » Data Gap Filling » Report
Document Single Chemical Chemical List Search Target Endpoint
= [E g & =E E
B & X 2 @ @ @ & = E- W ¢ ©

@
*»

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

o Documents Filter endpoint tree ¥ _1 [target]

& Document 1 Select endpoint X Select endpoint X
# [C 1:Md: O;P: 0] CAS: 97530

Structure

Filter: “ H Close | 4 Human Health Hazards
Sensitisation

& Structure info I Physical Chemical Properties

(%] Parameters. I Environmental Fate and Transport
[5) Physical Chemical Properties I Ecotoxicological Information

5] Environmental Fate and Trans | 4 Human Health Hazards

[ Ecotaxicological Information Acute Toxicity

[#] Human Health Hazards ADME |

Bioaccumulation

Carcinogenicity

Developmental Toxicity / Teratogenicity
Genetic Toxicity

Immunctoxicity | COrgan
Irritation / Corrosion
Neurotoxicity
Photoinduced toxicity Assay
Repeated Dose Toxicity

Skin V |

Type of method in Vivo -}

LLNA -

Endpoint EC3 = {

ToxCast metadata fields:
Towicity to Reproduction
I Toxicokinetics, Metabolism and Distribution

N e

Undefine [ Back |[ Finsh ]

Click on the Define button (1). In the new window select the general endpoint “Sensitization” (2) and
click on Next (3).

Specify the endpoint using the drop-down menus as follows: For Endpoint select EC3; for Assay — LLNA;
for Type of method - in Vivo; for Organ - “Skin” (4). Finally click on Finish (5).
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QSAR TOOLBOX

Input

Define target endpoint

pr—
01010
01 0
QSAR TOOLBOX 10100

» Profiling P Category defirition P Data Gap Filling

Single Chemical Chemical List

Target Endpoint

m -y 86 e B E. ‘ ®

CAs# Name  Structure Composition Select Che s Database Inventory List

Documents. Filter endpoint tree...

& Document 1
# [C: 1;Md: 0:P: 0] CAS: 97530 I
Structure "

Substructure (SMARTS)  Query

FStrctreinko |

(] Parameters
[# Physical Chemical Properties
[ Environmental Fate and Transport

[#] Ecotaxicological Information
[] Human Health Hazards

—— Acute Toxicity
%] ADME

—— Bioaccumulation

— Carcinogenicity
— | Toxicity / icity
— Genetic Toxicity

—— Immunotoxicity

— Irritation / Corrosion
—— Neurotoxicity
— Photoinduced toxicity

Rep ¥

(-] Sensitisation AW SWAOP |

+— Toxicity to Reproduction
Toxicokinetics, Metabolism and Distribution

The row of the endpoint tree that
endpoint is highlighted in yellow (1)

corresponding to the defined target

Developed by LMC, Bulgaria
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QSAR TOOLBOX

Profiling
Overview

* “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 most of the profilers, background information can be retrieved by selection of a profilers
(for example, Protein binding by OASIS) and then click on “View” (see the next slide).

*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
Profilers’ background information

01010
QSAR TOOLEBOX l'h Soiob %

ding by OASIS (General Mechanistic) - Profiling Scheme Browser - [m| X
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Apply  View
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|

% Document 1
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Acylation
lonic interaction
Michael addition
Mucleophilic addition
Radical reactions
Schiff base formation
4 Benzoyl Schiff base formation
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4 Direct acting Schiff base formers
1,2-Dicarbonyls and 1,3-Dicarbenyls
Di-substituted alpha beta-unsaturated
4 Schiff base formation with carbonyl comp
mpounds

Structural
boundaries

[

(~] Pre filing methods

0 Selected

Select All Unselect All
[M] Suitable

sensitzation according to GHS
sensitzation by OASIS

M Prausi
W Aquatic toxicity cassfication by ECOSAY
W Chemical elements
I Groups of elements
eratnocyte gene expression

Lipinski Rule Oasis
OECD HPV Chemical Categories

A
dalpha-ketoesiers
Aromatic carbonyl compounds
Bis aldehydes L
4 Schiff base on pyrazolones and pyrazolidil
Pyrazolones and Pyrazolidinones ¥

(-] Metabolism/Transformations

SN1
Options 4 0 Selected
Select All Unselect All SN2 [0] Structure Query | Metabolism
M Suitable = SN2 lonic

SNAr Add Query SMARTS
M Plausible R,

8 tvecation smibtor skoine medur) SNViny! [ AdaMesk | [#6hI{>-T)==8L S[61 < 1L E 1T} [ e |
M Dissociation simulator
I Hydrolysi simulztor (neutral) Complex search options

Exact connectivity View mode: Navigation mode: JEHL *

[[] Ignore stereo information

[] Exact match

Structural

1. Go to Profiling module; fragment

2. Select the profiler "Protein binding by OASIS”;
3. Click View;
4. Select the Aldehydes category.

Left click on any marked atom to explore
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QSAR TOOLBOX

Profiling
Profilers’ background information

| Protein binding by OASIS (General Mechanistic) - Profiling Scheme Browser 1 - a X
o) 0l w‘) Xpo ] e A e _
i ° - Definition | Properties | Training Set | Literature | Metalnfo Table | Scheme
~ o ilte
= - Filter: \
- ' I 4 Protein binding by 0ASIS Mechanistic Domain: Schiff base formation
I Acylation
! lonic interaction Mechanistic Alert: Schiff base formation with carbonyl compounds
&s I Michael addition -
E: I Nucleophilic addition
o I Radical reactions Structural Alert- Aldehydes
[ E 4 Schiff base formation
) He 4 Benzoyl Schiff base formation
Benzoyl phosphine oxides
- Profiling method 4 Direct acting Schiff base formers
Options 4 0 Selected 1,2-Dicarbonyls and 1,3-Dicarbonyls
f Select All Unselect All Invert : :
[ Suitable - Di-substituted alpha beta-unsaturated
JEETETITE S enGLation aCcoring to 4 Schiff base formation with carbonyl comp
otein binding by OA Actiuatad Larbanyl-compounds The chemical causes skin sensitization effect as a result of Schiff base formation with aldehydes:
I Acquaic bty cisfation by ECOSAR Aldetyles
Che ele alpha-Retoesiers
ot Aromatic carbonyl compounds
pinski asi Bis aldehydes
S A Croriual CEte00 4 Schiff base on pyrazolones and pyrazelidil 0 N—Pr
= Pyrazolones and Pyrazolidinanes R C// Pr-NH; 2 C//
- b SN - BN
Options 0 Selected I SN2 \H H
- Seiecii Unselect All et b SN2 fanic R = Hlly1
: b SNAr ’
p . b SNVinyl
g Aldehydes are highly reactive molecules, many of which are strong sensitizers and their direct conjugation to protein nucleophiles is though to
! ] be responsible. Simple aldehydes react readily with the amino groups of lysine residues on proteins to form imines or Schiff bases.

1. Go to the Literature tab in order to see detailed description of highlighted category (in this case
“Aldehydes”)
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QSAR TOOLBOX

Profiling
Profiling the target chemical

* The outcome of the profiling determines the most appropriate way
to search for analogues

* An option for coloring the profilers related to a given endpoint is
implemented.

* The following profiling schemes are defined as relevant to the
Skin sensitization:

o Protein binding by OASIS - general mechanistic

o Protein binding alerts for skin sensitization according to GHS - endpoint
specific

o Protein binding alerts for skin sensitization by OASIS - endpoint specific
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QSAR TOOLBOX

Profiling
Profiling the target chemical

01010 Xoeed
= 0 o _
QSAR T 10100 % (=1

» Profiling ¥ Category definition  » Data Gap Filling » Report "%E

r. Sling The OECD QSAR Toolbox

Grouping Chemicals
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Apply Delete

Developed by LMC, Bulgaria
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] Structure info
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M Dissociation simulator
M Hydrolysis simulator (neutral)
M Undassified

1. Check all profilers highlighted in green;
2. Click Apply.
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QSAR TOOLBOX

Profiling
Profiling the target chemical

* The actual profiling will take up to several seconds depending on
the number and type of profilers selected.

* The profiling result automatically appear as a last level of the
endpoint tree (see next screenshot).

* In this case no protein binding alert (PBA) has been identified in
the target substance (eugenol).
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Profiling

Profiling the target chemical

QSAR TOOLBOX
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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.g., collecting data for a single or limited number
of endpoints).

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April 2020 29



QSAR TOOLBOX

Data
Case study

* In this example, we limit our data gathering to a single toxicity
endpoint (skin sensitization).

* In case of defined endpoint, the databases containing data for
this endpoint, will be highlighted in green. The user could select
all or just some of them.
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Data
Gather data
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Filter endpoint tree...

Structure
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otoxicity pesticides EFSA
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W Keratinocyte gene ex]
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REACH Skin sensitisation database (normalised)
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" 1. Go to the Data module;
| 2. Select only REACH Skin sensitization database (hormalized) and
Skin sensitization databases;
3. Click Gather;

4. Select to Choose endpoint in the pop-up menu;

1 || 5. Select Sensitization;
6. Confirm by OK.
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QSAR TOOLBOX

Data
Gather data

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

* It should be kept in mind that the search for data and analogues
is performed only among the chemicals which are listed in the
selected databases, which in this example are Skin
sensitization and REACH Skin sensitisation database
(normalised).

* In this example, Positive experimental data is available for the
target chemical (see next screen shots)
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QSAR TOOLBOX

Data
Available experimental data
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QSAR TOOLBOX

Recap

* In the first module (Input) we:

- entered the target chemical by CAS;

- selected the chemical with High reliability of the CAS/SMILES
correlation;

- defined the target endpoint.

* In the second module (Profiling) we:
- selected the profilers related to the target endpoint (highlighted in
green);
- saw that there is no PBA in target molecule.

® In the third module (Data), we:

- selected two databases containing data for the defined target endpoint
(Skin sensitization and REACH Skin sensitisation database (normalised))

- saw that positive skin sensitization data is available for the target
chemical.
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QSAR TOOLBOX

Category Definition
Grouping methods

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

Category Definition
Suitable Categorization/Assessment Phases

Suitable categorization phases:

1. Structure-related profilers

2. Endpoint specific profilers (for sub-categorization)

3. Additional structure-related profilers, if needed to eliminate dissimilar
chemicals (to increase the consistency of category) (e.g. chemical elements)

Performing categorization:

1. The categorization phases should be applied successively

2. The application order of the phases depend on the specificity of the data gap
filling

3. More categories of same Phase could be used in forming categories

4. Some of the phases could be skipped if consistency of category members is
reached

Graphical illustration of the suitable categorization phases is shown on next
slide
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QSAR TOOLBOX

Category Definition
Suitable Categorization/Assessment Phases

Step L. Structure based

Less conservative collection of an initial group of Bro_ad groupmg_ _
analogues Endpoint Non-specific

(e.g. Organic functional groups, US-EP4 New Chemical
Categories, Aquatic toxicity classification by ECOSAR, etc.)
Step II. Mechanism based

Endpoint specific categorization Subcategorization
Metabolism could be accounted for Endpoint Specific

(e.g. DNA alerts for AMES by OASIS,
Protein binding alerts for skinsensitization
by OASIS, etc.)

Step III. Eliminating dissimilar

s Subcategorization

Crotbers oo Endpoint Non-specific

Note: As long as an acceptable level of structural and mechanistic similarity is achieved, it is not
mandatory to follow all the stages described in the order given above; they can be executed differently
or even skipped.

For example, in case the target chemical or any of its metabolites interact with biomacromolecules via a
clearly defined mechanism relevant for the endpoint to predict, Stage I could be skipped and Stage II to
be used for the primary categorization step. 38



QSAR TOOLBOX

Category Definition
Suitable Categorization/Assessment Phases

* In the current example we will define a broad group of analogues
using the Organic functional groups (OFG) profiler (step I).

* Due to the variety of OFG identifies in the target chemical, only
more commonly defined functional groups (i.e. allyl, phenal,
ether) will be used for searching analogues.
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QSAR TOOLBOX

Category Definition
Define category by OFG

» Profiling

Grouping optiens (Qrganic functional groups)

Define Q¢ 2 g t2bolism Subcategorize Combine Cl

Target categories nctional groups) - O *

1
Desuments | Target categories
T Alkenyl (hetero)arenes : Allyl
Alkoxy moiety I Ether moiety 1
5 c 1 1
Suitable Alkyl-, alkenyl- and alkynyl (hetera)arenes | Phenal :
Protein binding alerts for skin sensitization according Allyl | |
Protein binding alerts for skin sensitization by QASIS
Protein binding by OASIS [Ayt |
Plausible Eth i .
Aquatic toxicity classification by ECOSAR er moiety @ Options
Chemical elements Phenol
Groups of elements |P inoid 4 | Down Up Options
Keratinocyte gene expression recursors guinoid compounds
Lipinski Rule Oasis All categories
WELY APV LNENILd dLew A Al . P
[organic functional grou uminum, argana
(N/&)
. LI @ Options (Thio)Carboxylic and carboxylic acids thioanhydrides
Organic functional groups, N P ey iy V!

Protein binding by OECD P Combine profiles Alert performan
Protein binding potency Cys (DPRA 13%) Up Reset Options [ Invert result
-Scales

Protein binding potency GSH R

Protein Binding Potancy h-CLAT All categories @® aND O op L Stret

;’e‘,’:,‘?;tf’,,';,d;;ﬂ:;’:;'mo’ B=HDRRAT ] Aluminum, argano L) [ Sort results

Structure simiarity (N/A)

Substance type

US-EPA New Chemical Categories [Thia)Carbowylic and carboxylic acids thioanhydrides
Unclassified

Acute aquatic toxicity chssification by Verhaar (Mod Combine profiles i | Alert performance

Acute aguatic toxicty MOA by OASIS nwvert result

Acute Oral Toxicity I:l Strict

Bioaccumulation - metabolism alerts (@ AND ) OR

Bioaccurnulation - metabolism half-ives I:l Sort results Calculate

DinAan Dinldr kK ifa {Binuinl

1. Go to Category definition module

2. Select Organic functional groups (OFG);

3. Click Define

4. Remove all functional groups (highlighted in blue) except Allyl, Ether moiety and Phenol by double
click one by one or press CTRL button of the keyboard, mark the undesired groups and click the Down
button;

5. Finally click OK.

5

Calculate|

| o | Cancel




QSAR TOOLBOX

Category Definition
Define category by OFG

01010
QSAR TOOLBOX @ et

¥ Data Gap Filling

Categarize Category cansistency

E B b R

Define Define with metabolism Subca

[~} Docume

Document 1
# IC: 1Md: 27:P: 0] CAS: 97530 . o,
0] [C: 11:Md: 79:P: 0] Ether moict; You have selected different from target categories!

Do you want to continue?

Warning

‘ o e i s I s fz T .
e -s\,::IDE:] L % - e . ,éw - e, =G N

Grouping results — O *

11 chemical(s) found. 2

|— Bioaccumulation
— Carcinogenicity

— D Toxicity / ]
|— Genetic Toxicity | OK

—— Immunotoxicity i
— Irritation / Carrosion J Read data? *
—— Neurotoxicity
—— Photoinduced toxicity .
| Repeated Dose Toxicity ® All endpoints () Choose...
iSuitable — - -] Sensitisation AW SWACP |
Protein binding alerts for skin sensitization according to GHS
Protein binding alerts for skin sensitization by OASIS
Protein binding by OASIS
Plausible
Aquatic toxicity chssfication by ECOSAR
Chemical elements
Groups of elements 11/70 M: 5.4 % L M:32% M: 03 % M: 1.2 %
Keratinocyte gene expression | — ToxCast _J
Lipinski Rule Oasis - . ’
OECD HPV Chemical Categories — Toxicity to Reproduction c
[ L voncokinetics, Metabotim and ittt
Organic functional groups (nested) I;! Profiling

Gather data - O X

2/3 M: Posi
2/6 M: 8E+03 pgfem2,

79 points added across 11 chemicals. 4

1. Warning message is displayed informing for changes in the set of profiling categories (OFG in this
case) identified in the target chemical. Click Yes.

2. 11 chemicals are identified in the selected databases. Click OK.

3. Click OK to collect all available data.

4. Experimental data results (79 data points) are available for all chemicals in the category (11
chemicals). Click OK.
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QSAR TOOLBOX

Outlook

* Background
* Keywords
* Objectives
* The exercise

* Workflow
* Input

Profiling
* Data

Category definition

Data gap filling
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QSAR TOOLBOX

Data Gap Filling
Overview

* “Data Gap Filling” module provides three different data gap filling tools:
®* Read-across
* Trend analysis
* (Q)SAR models

* The most relevant data gap mechanism should be used by taking into account the
following considerations:

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

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

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

* In this example, we will use read-across.
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QSAR TOOLBOX

QSAR TOOLBOX

Data Gap Filling
Apply Read-across

e

» Profiling

¥ Category definition

—
01010

10100

» Data Gap Filling

Possible data inconsistency

Metadata

Xese @

(=)
=8

e I Assay SAR Toolbox
B . I Endpoint Chemicals
I Mative scale/unit
Trend anal iis Read across [ )SAR  Standardized Automated I Organ
° e Filter endpoint tree... I Type of method

Document 1
# [C: 1M 0] CAS: 97530

[l () 9:P: 0] Ether moicty<AND>Allyl<AND>F | [ESSpem.

() Structure info

(%) Parameters

[#] Physical Chemical Properties
[#] Environmental Fate and Transport
[3] Ecotoxicological Information

[) Human Health Hazards

—— Acute Toxicity
+—{#] ADME

— Bicaccumulation

Select scale/unit to use

() Skin Sensitization (Danish EPA) [0 native data and 70 converted)
Skin sensitisation | (Oasis) [1 native data and 69 converted]

Skin sensitisation || (ECETQC) [0 native data and 70 converted]
Skin sensitization EC3(ratio) [69 native data and 0 converted]

() Skin sensitization GHS (ordinal) [0 native data and 70 converted]

I Carcinogenicity

— Toxicity / Converted data

+— Genetic Toxicity

— Immunotoxicity

— lrritation / Corrosion

—— Neurotoxicity

+— Photoinduced toxicity

— Repeated Dose Toxicity
&) Sensitisation

1 from scale/unit Skin sensitisation | (Qasis)
69 from scale/unit Skin sensitization EC3(ratic)

(~] Data Gap Filling Settings

Only endpoint relevant Chemicals 11/11; Data 70/70

AW SWACP |

At this position:
Select a cell with a rigid (bold) path

1770 N > M.03% M12% MiNegstve  M:17% M08 % M05% M3 M:16% M:36%

R

Dy oo
1. Go to Data Gap Filling
2. Click the cell corresponding to the target endpoint and target chemical, )
3. Go to Data Gap filling and select Read-across; | x |
4. A pop-up window informing about possible data inconsistency appears.
Confirm the default scale with OK.
More details about scale definitions is provided on next slide.
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QSAR TOOLBOX

Data Gap Filling
Sidebar on the data scales

The available data in the databases could be represented in different
scales depending on the database’ donators.

The skin sensitisation data could be: 1) categorical (for example:
positive; negative; weak sensitizer; strong sensitizer, etc.) or 2)
numerical (e.g. EC3 values in percentage).

* The main purpose of the scales is to unify all data available in the
Toolbox databases for a certain endpoint by making conversions
between them.

* The default scale for Skin Sensitisation is “Skin Sensitisation
ECETOC”. It converts all skin data into dichotomous scale:
Positive/Negative.

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April 2020 45



QSAR TOOLBOX

Data Gap Filling
Data Gap Filling graph

* The resulting graph is experimental results of all analogues (Y
axis) according to a descriptor (X axis) with the default
descriptor of log Kow (see next screen shot).

* The RED dot represents predicted result for the target chemical;

* The BROWN dots represent the experimental results available
for the analogues that are used for the read-across. By default
the closest five analogues are used for the prediction;

* The BLUE dot represents the experimental results available for
the analogues that are not used for read-across.

Note: In some case one brown/blue point could correspond to more than one chemical.
This holds for structures (e.g. different isomers) having the same X axis descriptor
value (e.g. logKow) and the same Y axis descriptor value (e.g. positive).

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



QSAR TOOLBOX

Data Gap Filling
Read-across

01010 Xased
QSAR TOOLBOX $B100 % 2a
=5

The OECD QSAR Toolbox
Chemicals

» Profiling » Category definition  » » Report

GapFi
« -
Trend analysis Read across  (Q)SAR  Standardized Automated Developed by LMC, Bulgaria

Y [Llterget]

Filter endpoint tree...

[~] Documents
Document 1

" o o e - o B o

] CAS: 97530 . Iy = i [t < [y Iy A
)] Ether moiety <AND>Allyl <AND>Phen| | RS %%7 »MJ%.,_N,, o o) é v _h% e e A
. L 7 "1 8 ~ 9 b,

[C: 11;Md: 79;P: 0] Enter GF(RA)

(-] Sensitisation AW SWAOP |

= in Vivo
(#] GPMT 2/3 M: Positive o
(2] HRIPT 2/6 M: 8E+02 pglem2, M: 775 pglem2
{J LLNA

€3 170 (EEIR- 32 % M:03% M:12% M: Negative M:17% M: 06 % M: 05 % M13% M:16%
— ToxCast |
—— Txicity to Reproduction |
3] Toxicokinetics, Metabolism and Distril
[ Profiling
—?fnml Mechanistic
Protein binding by OASIS No alet found Analogues NOT used

[~ ] Data Gap Filling Settings

Endpoint Specific L
_‘Epmmnb ing alerts for skin sensitiz.. No alert found for the prediction

Protein binding alerts for skin sensitiz... Mo alert found

Only endpoint relevant ¢ >

At this position:
Read-across prediction for EC3, based on 43 values

Descriptors
QSARs . Ta rget Observed: Positive (x22); Predicted: Positive
Automated workflows T
Standardized workflows

Prediction

In nodes below:

Positive T+
QSARs
Automated workflows .
Standardi g
Negative T

27 Analogues used for S 32 33 34
the prediction ’

Active descriptor X / Accept prediction

1 [ L |

Initial graph without any subcategorization.
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QSAR TOOLBOX

Data Gap Filling
Subcategorizations

®* The category could be further narrowed-down by using of some of
the endpoint-specific or structure-based profilers. This aim to
reduce the uncertainty among the category members.

* The following profilers will be used for subcategorization:

1) Organic functional group - step 1 of the categorization process (see
slide 36) is repeated in order to eliminate multifunctional analogues

2) Protein binding alerts for skin sensitization by OASIS

3) Protein binding alerts for skin sensitization by OASIS combined with
Autoxidation simulator

* These steps are summarized in the next screen shots. Before
subcategorizations maximal values are taken into account
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QSAR TOOLBOX

Data Gap Filling
Subcategorizations

C> .l_I_l Ak % ! Choose one Xo "";‘i‘
QSAR TOOLBOX 5 (=7

=B

» input ¥ Profiling P Category definiton  » D » Report Choi
oIes
Gap Filling Workflow The OECD QSAR Toolbox
O Mode for Grouping Chemicals
= 2 °® into Categoris
Trend analysis (Q)SAR  Standardized Automated O Lowest mode Developed by LMC, Bulgaria
o Documents Filter endpaint tree... Y [1ltarget] ) Highest made 10 11 7
Document 1 _ O Median .
# [C: 1;Md: 27:P: 0] CAS: 97530 [N 6
0 [C: 11:Mé: ] Ether moiety <AND> Allyl <AND>Phen| | RS y ME?, »;J% e e O Lower median - LN 8
BB [C 11;Md: 79%P: 0] Enter GF(RA) " b o
O Higher median

23 M: Positive
2/6 M: 8E+03 pg/em?,

N J

11/70 [EEF : 32 % M: 03 % M:12 % O A M:1.6% M:3.6 %

— ToxCast
— Toxicity to Reproduction i

[ Profiling

—ﬁneml Mechanistic
Protein binding by OASIS No alert found  No alert found No alert found  No alert found No alert found  No alert found No alert found No alert found  No alert found No alert found  No alert found

Endpoint Specific
Protein binding alerts for skin sensitiz... No alert found

Protein binding alerts for skin sensitiz... No alert found

Empiri
() Data Gap filling Settings _‘?— Organic functional groups Alkene moiety _Alkene moiety  Alkene moiety _Alkene moiety _Alkane, branche.., Alkene moiety _Alkene moiety | Alkenemoiety  Alkene moiety  Alkene moiety _Alkene moiety

Only endpoint relevant < >

At this position: T
Read-across prediction for EC3, based on 43 values
Select a cell with a rigid (bold) path Observed: Positive (x22); Predicted: Positive
Automated worlflows
Standardized workflows

Prediction

Positive + . ® LI ! ! LI LI @ °

EC3

Calculation options

Negative - ®

Prediction approach options
T T T T T T T T Use target data for prediction

log Kow Do not use target data for prediction

1. Open Calculation options>>Data usage; v s ”'edm"n

2. Choose Maximal value; |
3. Click OK.

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April 2020 49




QSAR TOOLBOX

Data Gap Filling
Subcategorization 1: Organic functional groups

‘) Subcategorization

Options Profilers 1 Selected Adjust options
. L — -
j Select Al Unselect All_| Invert Options = 8%~ 0
KETNoiC AGD RECEpLor BINang PV (o
TtER Expert System - USEPA Alkene moiety
Skin intationcarrosian Exclusion . gﬂ
o ’ enyl (heterojarenes
Skin irritation/corrosion Inclusion &*E
4 Empiric Alkoxy moiety : . b
Alkyl-, alkenyl- and alkynyl (heterc)arenes . =
Allyl The OECD QSAR Toolbox
Aryl L
v for Grouping Chemicals
Ether moiety e =
Phensl into Categories
Precursors quinoid compounds
Tautomers unstable Developed by LMC, Bulgaria
4 Toxicological N~
Repeated dose (HESS)
4 Custom Differ from target by
Example Prioritization Scheme (PBT) 2 i
. 5 & 0t laact 1o ol o o o . o on P
) All categories I - L f\-‘-, I I L I I
Options 4 Metabolisms 0 Selectefl e 0L, Ao r é ; L o
Select All Unselect Al Invet Analogues "J:‘w"%‘ I% oo wee ST "‘\-.«"9] I ""‘.-@:'l'm o A M e AT
Do not account: metabolism (1) Alkane, branched with secondary carbon = L e = | : =
« Documented (10) Alkene moisty
Observed Mammalan metabolsm {4) Alkery] (heterafarenes
Observed Microbial metabolsm v
Observed Rat In vivo metabolism (10) Alkoxy moiety -
Observad rat Iver metabolsm with quanticative data (10) Alkyl-, alkenyl- and alkynyl (heteroarenes P f | g | f | g -
Doserved et e metabolan weh i rofiling results of analogues |vinegstve  M:17% M: 0.6 % M: 0.5 % M:13%
4 Smulated 10) Ayt .
* (10) Ether moiety 3
(1) lsopropyl
Hydralysis smulator (acidic) (10) Phenol l [v
_memsLE Smuater oosc) wﬂ) Precursors quinoid compounds Read-across prediction for EC3, based on 5 values L \ Selegt/filtardata ‘ "
in vivo Rat metabolsm simufstor Observed: Positive (x22); Predicted: Positive J—
Microbial metabolsm simulator Selected 1 {9/10) ~
Rat liver 59 metabolism simulator

S
[ Select different | | / Subcategorize \ |
Tautomerism 3 Remove selected { )
Positive - @ @ T S TN W P — [ ! !

wrk chemicals by WS/ |

o Mark chemicals by descriptor value
wi

Negtive T Chemical dissimilar to the >(9
——————— target with respect to OFG ———————

. : 2.8 36
(v ] Data Gap Filling Settings log Kaw

<

| Filter points by test conditions
| Mark focused points

Mark focused chemical |

Remove marked data

1. Open Select/filter data>>Subcategorize; v/ e predidionn
2. Select Organic functional groups. I
3. Click Remove selected to eliminate the dissimilar chemical.
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QSAR TOOLBOX

Data Gap Filling
Subcategorization 2: Protein binding alerts for skin sensitization
by OASIS

Subcategorization - [m] X Xased

ions 4 Profilers 1 Selected et EE

Se\sc:‘;\u Unselect A Invert |About| Options e Protein blndlng alerts are
Bﬁizlsefm:rfr;?mg,cmnd MNT by DASIS No alert found F not Identlfled |n the target

Eye irritation/ corrosion Exclusion rules by BfR
Eye irritation/ corrosion Inclusion rules by BfR
in vitro mutagenicity (Ames test) alerts by 1SS
in vivo mutagenicity (Micronucleus) alerts by 1S5

Developed by LMC, Bulgaria

Oncologic Primary Classification
Protein binding alerts for mal aberration by OASIS

Retinoic Acid Receptor Binding

rtER Expert System - USEPA

Skin irritation/ corrosion Exclusion rules by BfR

Skin irritation/corrosion Inclusion rules by BfR. Differ from target by
4 Empiric

: Positive . M: Strong sensiti...
1 8E+03 pgfem2, M: 775 pg/em2

54 % [M: 32 % M:03 % M:1.2% M: 17 % M: 06 % M:0.5 % JM13 % M: 16 % M:3.6 %

At least one catege

Y| O Allcategories

Metabolisms 0 Selected
na

Do ﬂuta((zfl::r':gmbohsm Fre I”"'Eri ~[9)Nc alert found PrOtein binding alerts are nOt
-snd id€ntified in the analogues

4 Documented
Observed Mammalian metabolism
Observed Microbial metabolism
Observed Rat In vivo metabolism
Observed rat Iver metabolism with quantitative data
Observed Rat Liver 59 metabolism loalertfound  Noalertfound Noalertfound  Moalertfound  Noalertfound  Moalertfound  Moalertfound  Noalertfound — Moalertfound Mo alert found
4 Simulated

lo alert found

lkene moiety _Alkene moiety _ Alkene moiety  Alkene moiety _Alkene moiety _ Alkene moiety  Alkene moiety _Alkene moiety _ Alkene moiety _ Alkene moiety

Hydrolysis simulator (acidic) e~ [V]

Hydrolysis simulator (basic) Read-across prediction for EC3, based on 5 values ‘ { Select / filter data 2
Observed: Positive (x22); Predicted: Positive

in vivo Rat metabolism simulator Sube, -
Microbial metabolism simulator Selected ubcategorize

Rat liver 59 metabolism simulator RS:\ect difflerem ° ° * ° Mark chemicals by WS
i move selected
Tautnmerism Mark chemicals by descriptor value

Automated workflows o
Standardized workflows = Filter paints by test canditions
Mark focused chemical
Megative 1
Mark focused points

Remove marked data

No protein binding alerts are identified in target neither in the analogues, [ —
which can not explained the positive experimental data found. V/ remmeain

In this respect metabolism should be taken into account (see next slide). ‘ [ x |

<
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QSAR TOOLBOX

Data Gap Filling

Subcategorization 3: Protein binding alerts for skin
sensitization by OASIS combined with Autoxidation simulator

— o— )
0y &

Adjust options )

Target ) 9 =8

Subcategorization

Options 4 Profilers
Select Al
Eye irfication/ corrosion Inclusion rules by BR

in vitro mutagenicty (Ames test) alerts by ISS jchael Addition
in vivo mutagenicity (Micronucleus) alerts by 155 \chael Addition > > Michael addition on gincid type ¢

Michael Addition »> Michael addition on ginoid type ¢ i (Enr s
No alert found Lategories

Unselect Al

The OECD QSAR Toolbox
for Grouping Chemicals
Oncologic Primary Classification
Protein bir

Radical reactions

Developed by LMC, Bulgaria

Radical reactions > > Free radical formation

Racicl reactions > Fee adicl formation »> Hycrop| Y, [ierget] 2 2 4 5 7 8 9 10 1
Retinoic Acid Receptor Binding sn2 i
HER Expert System - USEPA SN2 > Ring opening SN2 reaction o . I T ~ " o
Skin ircation/corrosion Exclusion rules by BfR SN2 »> Ring opening SN2 reaction >> Epoxides, Aziriq ) f\ 1 Y e IO
Skin irrcation/corrosion Inclusion rules by BfR ; 3 e S ,ﬁwﬂwgl e S, e v e 0 e L, NP \_‘
< > - L b 14 14 e
Differ from target by

t least one category
Il categories

1 Selected Anak
<rt [About] Options nalogues 3/3 M: Positive
Do not account metabolsm ~ (9) Michael Addition 2/6 M:8E+03 ug - - -
4 Documented (9) Michasl Additian »» Michae addition on ginoid tyg
e e e e e e e metabolites of target chemical and its analogues
Observed Rat In vivo metabolis (9) No alert found
Observed rat fiver metaboism wi (@) Radical reactions

e ; possess the same protein binding alerts.

(3) Radical reactions »» Free radical formation »> Hydi
s ibution

BRI T e This could explain the positive experimental data

s mutor (neutl) : : No alet fou

in vivo Rat: metabolism smufator

. - el @nd respectively the positive read-across prediction.

Skin metabolism smuator B
Tauromerism vl Remove selected | nsitiz... Mo alert fou
ap riiing etung —— Protein Binding Potency h-CLAT Noalertfound Moalertfound Noalertfound Noalertfound Noalertfound  Noalertfound  Noalertfound  Noalertfound  Noalertfound  Noalert found
=1 Ern, i -
MO dp < >
[v]
° D Read-across prediction for EC3, based on 5 values ‘ Select / filter data ‘ 2]
bold) p Observed: Positive (x22); Predicted: Positive
d workfio : oredieton Subcategorize

Mark chemical WS
Paositive + ® @ . i ® ® | ® lark chemicals by

Mark chemicals by descriptor value

Filter points by test conditions

EC3

Mark focused chemical

1. Select Protein binding alerts for skin sensitization by OASIS;
2. Select Autoxidation simulator;

3. Close the Subcategorization window; Accept precicton
4. Accept the prediction. Ex

o
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QSAR TOOLBOX

Data Gap Filling
Interpreting Read-across

* In this example the target and all analogues have no protein
binding alerts as parents.

* The target and all analogues have the same protein binding alerts
when autoxidation is taken into account.

* The latter could explain the positive experimental data of the
target and the analogues.
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QSAR TOOLBOX

Data Gap Filling
Next actions

* The study continues with a second scenario for predicting the
skin sensitization potential of eugenol where a category with

analogues will be defined accounting for the abiotic activation of
the target.
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QSAR TOOLBOX

Outlook

* Background
* Keywords
* Objectives
* The exercise

* Workflow
* Input
* Profiling of (a)biotic products
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QSAR TOOLBOX

Profiling of (a)biotic products

01010 A ° S (e La
QSAR TOOLBOX th Soioc 2«
P Profiling P Category definition » Data Gap Filling ba

+.~filing Custom profile The OECD QSAR Toolbox

= for hemicals
M < ol
‘ = -]

Apply  View Delete by LMC, Bulgaria

@ Documents Filter endpoint tree.. Y 1 ltarget]

Document 1

# [C: 1:Md: 27:P: 1] CAS- 97530 i
| © g Ether moiety <AND> Allyl <AND>Phenol (Organic f S
g

'9;P: 1] Enter GF(RA) Structure
\d: 78;P: 1] Subcategorized: Organic functional groups

[ Structure info

(2] Parameters

(3] Physical Chemical Properties
) Environmental Fate and Transport Profiling - O X
(] Ecotoxicological Information
(] Human Health Hazards

+— Acute Toxicity
—{% ADME
+— Bioaccumulation . . . .
L ey 1 Selected profiles will be applied on all metabalites!
W — Toxicity / ici i Do you want to continue?
Protein binding alerts for skin sensitization according to GHS —— Genetic Toxicity
Protein binding alerts for skin sensitization by QASIS —— Immunotoxicity
— :’s‘i’;e: ai0ASE I Iitation / Corrasion
W Aquatic toxicity chssfication by ECOSAR I~ Neurotoxicity
M Chemical elements +— Photoinduced toxicity i L
W Groups of elements |— Repeated Dose Toxicity 1 [] Do not show this dialog — | s e | | MNo
W Keratinocyte gene expression 0 e e "/
= e e Sensitsation AW SWACP
Ml OECD HPV Chemical Categories 5
B Oraanic functional groups in Vivo
( —— & GPMT 172 M: Positive |
Metabolism/Transformations &) HRIPT 173 M: 8403 pg/em2 .
£l LLNA

Suitable
Autoxidation simulator
M Skin metabolism simulator

1. Go back to your target by click on the CAS#*;
TSNS 0. Select all suitable (green) profilers in section Profiling;
IR s mbtor (et 3. Select the Autoxidation simulator;
g [ 4. Click Apply.
5. Click Yes to confirm profiling of the generated autoxidation.

M Hydrolysis simulator (basic)

0 Rat m 1 simulator
ial metabolism simulator

! Note: Alternatively to going back to the upper level in the document tree, you can open a new
document, repeat the steps described in slides 15 and 17 and then to continue with the current
example.
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Profiling of (a)biotic products

— —
01010

l_h 1o
10100

» Data Gap Filling

=

» Report

€]

» input

QSAR TOOLBOX
» Profiling P Category definition

Import Delete

[

File

Document 1
# [ 1:Md: 27
oc1

metabolite #3
Mo CAS number

metabolite #1
No CAS number

metabolite #2
Mo CAS number

Oligomer

1.
")

metabaolite #4
No CAS number

metabolite #3
Mo CAS number

1/2 M Positive
1/3 M 8E+03 pg/em2

Profiling results - O x

5 metabolite(s)

4 5 metabolite(s)
4 1 x Michael addition
4 1 x Michael addition on conjugated systems with electron withdrawing group
4 1 x Conjugated systems with electron withdrawing groups
COC1=CC(C=CC1=0)=CC=C
4 1 x Michael addition on quinoid type compounds
4 1 x Quinone methide(s)/imines; Quinoide oxime structure; Nitroquinones, Naphthoguinane(s)/imines
COC1=CC(C=CC1=0)=CC=C
4 1x5N2
4 1 x Ring opening SN2 reaction
4 1 x Epoxides, Aziridines and Sulfuranes
COc1ec{CC2C02)cec1 O
4 2% No alert found
COcec{eec10)C(O)C=C
Oligomer
4 1 x Radical reactions
4 1 x Free radical formation
4 1 x Hydroperoxides
COclec{cec1Q)C(OO)C=C

M Rep D

M Repea

L Protein binding by 0ASIS

1 x Radical reactions
ctions >> Free radical formation

TMichacl addition »> Michael addition on conjugated systems with electron withdraw...
1 x Michael addition >> Michael addition on canjugated systems with electron withdraw...
1 x Michael additicn > » Michael addition on quinoid type compounds
1 x Michael addition >> Michael addition on quinoid type compounds >> Quinone met...

] Endpoint Specific|
1 x Skin sensitization Category 14

ions 4

Select All

M Canada DSL
u

Protein bindini
sensitization according to GHS

2  Skin sensitization Category 18

1 x Michael Addition

Protein binding alerts for skin
sensitization by OASIS 1 x Radlical reactions

1 x Radical reactions >> Free radical formation

0 -

1 x Radical reactians >> Free radical formation > » Hydroperoxides

Package of Protein profiling
result for the parent and
its autoxidation products

1 x Skin sensitization Category 14 »» Quinone(s)/imines, Quinone methide(s)/imines, Q...

1 % Michael Addition >> Michael addition on ginoid type compounds
1 x Michael Addition >> Michael addition on ginoid type compounds >> Quinone methi...

L I

1. Double click the cell with the autoxidation products to see them (5 metabolites are produced);
2. Double click the cell with profiling results identified in the metabolites.
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Parent

Eugenol
CAS# 97-93-0

CH
; 3
OH

/7

CHaz

l

Metabolites

5 autoxidation
products

Recap

Protein binding Experimental Categorization Data gap filling
alert in the parent data
(Protein binding by
OASIS)
LLNA Organic No protein binding
===) No alert found — Strong = functional ™= alerts
sensitizer groups Positive RA
prediction

How to explain
positive RA ?

Protein binding alert
in the metabolites
(Protein binding by OASIS
+ Autoxidation simulator)

Categorization with
metabolism

5 bind | next Identifying analogues
rotein binding alerts messmmm) of the target taking
identified in the into account its

package of metabolites metabolic activation
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QSAR TOOLBOX

Outlook

* Background
* Keywords
* Objectives
* The exercise

* Workflow
* Input
* Profiling of (a)biotic products

* Category definition based on (a)biotic transformations
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QSAR TOOLBOX

Category definition based on (a)biotic transformations
Define category using autoxidation simulator

» Profiling » Data

Category consistency

‘| Select metabolism

Define  Define with metabolism subcategorize Co2 Category elements

[~ . Filter endpoint tree... Y 1 [target] Options 4 - 1 Selec-ted
Document 1 - Select Al Unselect 4 m Options
# [C:1;Md: 27:P: 1] CAS: 97530 .

o ] Ether moiety <AND> Allyl<AND>Phenol (Orgar| | [Sepen W é 4 Documented
=

[;f:fg:.",:. S — Observed Mgmn@ lian metzbollsm
S Observed Microbial metabolism

o — I Observed Rat In vivo metaboli

Observed rat liver metabolism

[5] Physical Chemical Properties
[7] Environmental Fate and Transport Observed Rat Liver S9 metab

= Ecotoxicological Information 2 shmulated

[ Human H iul-_
q  All available transformation >
:m maps in Toolbox — documented Hydohs Smutor (acidi)
e« and simulated can be used for Hydrolysis simuiator (basic)
i primary grOUping . in vivo Rat metabolism simulator
[ e Microbial metabolism simulator
|— Repeated Dose Tm:(?ty i Rat liver 59 metabolism simulator

Aquatic toxicity classification by ECOSAR

Chemical elements [ T
Groups of elements — Toxicity to Reproduction
Keratinocyte gene expression & icokinetics. Metaboli:
Lipinski Rule Dasis

DECD HPV Chemical Categories

Organic functional groups

Organic functional groups (nested)

Organic functional groups (US EPA)

1. Go to new document and add CAS#97530;
2. Go to Category definition module;

3. Click Define with metabolism; )
4. Select Autoxidation simulator;

5. The appeared button “About” allows you to read short description of the
simulator; 6. Click OK.

B . - ] Sensitisation AW SWAOP |
|Suitable -
Protein binding alerts for skin sensitization according to GHS &) skin Tautomerism
Protein binding alerts for skin sensitization by QASIS ) in Vivo
Protein binding by OASIS () LLNA
Plausible EC2 6
- —

| | Cancel

and Distributi
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QSAR TOOLBOX

Category definition based on (a)biotic transformations
Grouping options window

Grouping options (Autoxidation simulator) — O *

o Allqueries © At lesstone Grouping options dialogue appears. It shows all the
— — | generated metabolites of the target chemical (use
| 2@ i - the scroll bar to see them). It has two subsections:
@ e (1) shows the parent and each of the generated
metabolites. This allows defining different criteria
| ij I L for each structure when looking for analogues.
- — ja e (2) treats the parent and its metabolites as one,
mﬁfl i i.e. the criteria is provided for the whole package
e m——— “parent and metabolites” but not for the
= individual metabolites.
— A drop down menu (3) is available for each of the
(T et IO structures (in the column “Query”) which allow
@ setting the type of criteria for looking for analogues.

.

] L
I3

f .

OK | | Cancel
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QSAR TOOLBOX

Category definition based on (a)biotic transformations
Grouping options

Explanation of each option from the drop down menu is given below:
« None - default options; no criteria is set;

« Exact - search for analogues which metabolites have the exact structure
of the target metabolite; only available for the metabolites and the
package “parent + metabolites” but not for the parent chemical;

- Parametric - to have specific value or range of variation of defined
parameter (a list with all parameters currently available in the Toolbox is
provided);

« Profile - to have specific category by selected profiler (a list with all
profilers is provided);

« Structural -allows structural similarity assessment based on the atom
centered fragments.

The user can select a profiling, parametric or structural query for both target
and its metabolites.
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QSAR TOOLBOX

Category definition based on (a)biotic transformations
Grouping options

' Grouping optiens (Autoxidation simulator) — m} X

& All queries At least one

Chemical Query Criteria
A
f Target categories
none v | | No eriteria. Michael Addition
e Michael Addition >> Michael addition on gineid type compounds
Michael Addition >> Michael addition on gineid type compounds >> Quinone methide{s)/imines; Quinoide oxime structure; b

No alert found

Radical reactions

Metabolite 1 Radical reactions » > Free radical formation

Radical reactions = > Free radical formation » » Hydroperoxides
SNZ

none ~ | | No criteria. SN2 >> Ring opening SN2 reaction
SN2 >»> Ring opening SN2 reaction > > Epoxides, Aziridines and Sulfuranes

I
|
gt A
® Opticns
Down Up Reset Options
[ ) v

- All categories
1 All chemicals

(NFA) ~
Acylation

Acylation »> (Thio)carbamaoylation of protein nucleophiles

Combine profiles [ Inwert result

Parent & Metabolites Profile - .
® AND O or | L] Striet

[ Sort results

< >
Alert performance
V/
Scales 4
Calculate 5

AN
‘ N 0K | | Cancel |

1. Select the Profile option for the package “parent & metabolites”;

2. Select “Protein binding alerts for SS by OASIS" profile;

3. Click Edit . The profiling results of the parent structure and its metabolites are shown;
4. Click OK to confirm the defined search criteria;

5. Click OK in Grouping options window to execute the search.
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QSAR TOOLBOX

Category definition based on (a)biotic transformations
Collecting data for the identified analogues

01010 Xao6e®
QSAR TOOLBOX SBiot %
» Profiling C n  ® DataGap Filing » Report
Categorize Category consistency

E EH ! =

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

o F—— Filter endpoint tree... Y (1 ltarget]

Document 1

oiety <AND> Allyl <AND> Phenol (Organic | RSEYN . M%m e *:I%-n« e w0,

# [C: 1;Md: O;P: 0] CAS: 97534 Read data? X
I [C: 5;:Md: 31;P: 0] Grouping with metabolism: Protein binding =

&) Structure info
[3] Parameters ® All endpoints () Choose...
[#) Physical Chemical Properties

[ Environmental Fate and Transport

[#) Ecotoxicological Information
[5) Human Health Hazards

— Acute Toxicity

+—{#] ADME

t— Bioaccumulation

31 points added across 5 chemicals.

+—— Carcinogenicity
— D Toxicity /

+—— Genetic Toxicity A
ety ;

r— Irritation / Corrosion

— Neurotoxicity |
Organic functional groups —— Photoinduced toxicity J
O5elected I L Repeated Dase Toxicity 1
=i =) Sensitisation AW SWAOP
|Suitable
Protein binding alerts for skin sensitization according to GHS
Protein binding alerts for skin sensitization by QASIS
Protein binding by OASIS (] GPMT 1/2 M: Positive A
Plausible
(] HRIPT 1/3 M: 8E+03 pg/em2
Aquatic toxicity diassification by ECOSAR - =Ll
Chemical elements R
Groups of elements EC3 4/25 M: 54 % o M:32% M:13% M:17%
Keratinocyte gene expression &) Miscellaneaus il M: Categary A

Lipinski Rule Oasis — ToxCast
OECD HPV Chemical Categaries e )
Organic functional groups — Toxicity to Reproduction

Organic functional groups (nested) 1] Toxicokineti ism and Distril
‘Organic functional groups (US EPA)

Organic functional groups, Norbert Haider (checkmol)
Protein binding by OECD

Protein binding potency Cys (DPRA 13%)

Protein binding potency GSH

The identified chemicals appear on the data matrix.
1. Click OK to collect all data available for them; |
2. 31 experimental data results are available for the five category members (1 target and 4
analogues). Click OK.
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QSAR TOOLBOX

Category definition based on (a)biotic transformations
Profiling the identified analogues

E — — Xoer@
QSAR TOOLBOX h Son00 (=)

P Category definition  » Data Gap Filling =@

Proling Custom profile The OECD QSAR To

M for Grouping Chemi
= - into Categories

Apply Developed by LMC, Bulgaria

@ . Filter endpoint Y |1 [target]

Document 1
e X €
Structure ‘“f%ﬁ e S,
T e —
(] Parameters
5] Physical Chemical Properties
[#] Environmental Fate and Transport
[#] Ecotoxicological Information
[=) Human Health Hazards Profiling — O o
— Acute Toxicity
—{z] ADME
Profiling methods —— Bioaccumulation
— Carci icity
unselect Al D Toxicity / icity Selected profiles will be applied on all metabolites!
—— Genetic Toxicif :
wLew LNIUING BIETTS TOT SKIN SENSIEaUUN avew., i | enetie m’“ Do you want to continue?
Protein binding alerts for skin sensitization by OASIS Immunotoxicity
hindina hv DASTS r— lmritation / Corrosion
M Plausible
W Aquatic toxidty dassification by ECOSAR . 5
Chemical elements
Groups of elements [] Do not show this dialog Yes | | No
W Keratinocyte gene expression AW SWACH
M Lipinskd Rule Oasis
W OECD HPV Chemical Categories
1/2 M: Positive i
1/3 M: BE+03 pg/em2,
Metabolism/Transformations
425 M: 54 % R M:32% M: 13 % M: 17 %
&) Miscellaneous 1" M: Category A
Autoxidation simulator — ToxCast
e rem— —— Toxicity to Reproduction
M Plausible “—{# Toxicokinetid

M Autoxidation simulator (akaline medium)

W Ossocauon s 1. Go to Profiling,;
" s st s 2. Check Protein binding alerts for skin sensitization by OASIS
B ot e st | 3. Check Autoxidation simulator:;
: ‘ 4. Click Apply; .

5. Click Yes.
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QSAR TOOLBOX

Category definition based on (a)biotic transformations
Profile statistic

— Profile Statistic — O e
QSAR TOOLBOX 5 rI-l [ Group by category 4 Michael Addition +Michael Addition > > Michael additi pe
) compounds+Michael Addition >> Michael addition o
¥ Category definition  » £ (ategory Count % compounds >> Quinone methide(s)/imines; Quinoi
Profiling Custom profile 1 [Michael Addition+Michael Addition >> Michael addition or4 80.00 Nitroqui Naphthoguinone(s)/imines+No alert

[ Add in new doc

o] 2_|Michae! Addition+Michae! Addition >> Michasl addition or]1 2000 N remam

Apply '

. 1 [target] 4
° Four chemicals have exactly the same o530 75
-3 profiling results and one chemical is . -
different than the others. The bars .o N
H H Actions
corresponds to the rows above. Clicking
. . . \ Protein binding alerts for skin sensitization by OASIS/Protein binding alerts
on a row indicates the corresponding bar. N - -
[EMH 186743-24-8 186743-26-0
EC3 4/l g Export Data matrix
ratinocyte gene expression Miscellaneous TEY ExportCAS list £
B Lipinski Rule Oasss — ToxCast . . JI;L
[ | g'ECDHI;:f ?ﬁzﬂnﬁ:ﬁl Categories I Taxicity to Reproduction &4  Expand branch E ﬁ we JOH T L
= i nctiord o TG "{2) Toxicokinetics, Metabolism and Distributi... — C°/%P=E@nch | 35 b
M Organic functional groups (US EPA) [ Profile &4 Expand All 8
M Organic functional groups, Norbert Haider (checkmol) Endpoint Specific ' Collapse All ]
Ml Protein binding by OECD Protein binding alerts for skin sensitiz.., - =
Ml Protein binding potency Cys (DPRA 13%) B} i Target endpoint
B Protein binding potency GSH Metabolism/Transformations .
M Protein Binding Potency h-CLAT Autoxidation simulator & | Openpath
M Protein binding otency Lvs (DPRA 13%] Endpoint Specific ] Copypath 0
Metabolism/Transformations *  Function
Options 4 Sort y pddition >>.. 1xMichael Addition >> Mich... 1x Michael Addition >> Mic...
Select All Unselect All actions 1 % Radical reactions 1 x Radical reactions
Suitable Protein binding alerts for ski itization by OASIS » eactions »» F..1 x Radical reactions »» Free r..1 x Radical reactions »» Free...
Autoxidation simulator Autoxidation simulator , pactions >> F..1 x Radical reactions >> Free r...1 x Radical reactions >> Free..,
M Skin metabolism simulator Tx SN2 Tx5N2
M Plausible Activate AQP ing opening... 1x SN2 »» Ring opaning SN2... 1% SN2 » > Ring opening SN..
W Autoxidation simulator (akaline medium) Protein binding alerts for skin Activate Effectoped ing opening... 1x SN2 >> Ring opening SN2...1 x SN2 >> Ring opening SN...
M Dissocition simulator sensitization by OASIS e s found 2 No alert found 2x No alert faund
I Hydrolysis smukator (neutral) Profile Statistic N

7 x Schiff base formation »...
2x SN2

2% 5N2 >> Ring opening...
2 xSN2 >> Ring opening...
6 x No alert found

1. Right-click next to the Protein binding alerts for skin sensitization by OASIS under the
Metabolism/Transformations level (in the grey field). Select Profile statistic.

2. Click on the first row to see the four chemicals having the exactly the same profiling results;

3. Close the Profile statistic window.
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QSAR TOOLBOX

Outlook

* Background
* Keywords
* Objectives
* The exercise

* Workflow
* Input
* Profiling of (a)biotic products
* Category definition based on (a)biotic transformations

* Data Gap Filling
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QSAR TOOLBOX

Data gap filling
Apply Read across

« In the current example we will use the potency scale - Skin
sensitization EC3(ratio) scale in order to see the final prediction in
percentage (%).

« The analogues will be checked for presence of additional protein
binding alerts in their parent structures or after activation. The
following subcategorizations will be applied for the purpose:

- Protein binding alerts for skin sensitization by OASIS

- Protein binding alerts for skin sensitization by OASIS combined
with autoxidation simulator
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QSAR TOOLBOX

Data gap filling
Apply Read across

- = =
01010
01 o

QSAR TOOLBOX 10100

¥ Profiling P Category definition ¥ Data Gap Filling
Gap Filli
I

Trend anal, sis Read across  (D)SAR Standardized Automated

Possible data inconsistency
Ed by LMC, Bulgaria

o Docum Filter endpoint tree... Y 1 ltarget] Metadata
. . I Assay
[~} Data Gap Filling § . 4 I Endpoint
Structure “Eg. *nj%-ﬁ« e AQL, N .
Only endpoint relevant ! I Mative scale/unit
At this pi n: ) Orga"
5 e [5] Parameters I Type of method
;T:;‘;S:ﬁ;;ﬂd Lty %] Physical Chemical Properties
Standardized workflows [#] Environmental Fate and Transport
[ Ecotoxicological Information
[Z] Human Health Hazards
— Acute Toxicity
—{%) ADME
+— Bioaccumulation
— Carcinogenicity
— Toxicity / T
— Genetic Toxicity .
|— immunatoxicity Select scale/unit to use
— lmitation / Carrasion () Skin Sensitization (Danish EPA) [0 native data and 25 converted]
[~ Neurotaxicity Skin sensitisation | (Oasis) [0 native data and 25 converted)
| Photoinduced toxicity Skin sensitisation Il (ECETQC) [0 native data and 25 converted]
_ R‘“_a'_t"d_D”e Toxdcity - 4 L—®) Skin sensitization EC3(ratio) [25 native data and O converted]
(7 Sensitisation AN SWAOP () Skin sensitization GHS (ordinal) [0 native data and 25 convarted]
1/2 M: Positive
13 s Chemicals 4/4; Data 25/25 ok ][ cancel
M:32% M:13% M: 17 %
ategory A
(-] Profiling
—l?jdpoim Specific
Protein binding alerts for skin sensitiz... Noalertfound  Noalertfound Noaletfound  Noalertfound  No alert found

ﬁ?—{m 1. Go to Data Gap Filling module; |
2. Click the cell corresponding to the target chemical and target endpoint; =
3. Click Read-across;

4. Stay with the scale Skin sensitization EC3 (ratio). Click OK.

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April 2020 69



QSAR TOOLBOX

Data gap filling
Subcategorization 1: Protein binding alerts for skin sensitization by
OASIS

P - =
01010 XKosel
o1 0 ’

Subcategorization 10100 (=)

Options « Profilers 1 Selected Adjust options definition  » Dat ng -2
if

Select Al Unselect All_ | Invert Options

P by OAS ~ ‘ The OECD QSAR ];n:clat\z‘
ﬂi =] There are no protein binding alerts identified in

Retinoic Acid Receptor Binding

FLER Expert System - USEPA

Skin irftation/corrosion Exclusion rules by BIR

Skin irftation/corrosion Inclusion rules by BR
4 Empiric

the target chemical and its analogues

Differ from target by

At least one category
All categories

>

ons 4 Metabolisms 0 Selected
Select Al Unselect All Invert
Do not account metabolsm L 3) No alert found
« Documented
Observed Mammalan metabolism
Observed Microbial metabolism
Observed Rat In vivo metabolism 5 M= 32% M:13% M: 17 %
Observed rat liver metabolism with quantitative data
Observed Rat Liver 59 metabolism
« Simulated

2 M: Positive
M: 8E+03 pgicm2,

Selected
Hydrolyss smuftor (acidic) [ Select different |

Hydrolysis simulator (basic) v I%[
e e

&) Autoxidation simulator S metabolitels) 5 metabolitels) 5 metabolite(s) 5 metabolite(s)

No alert found No alert found No alert found No alert found

=] Endpoint Specific
Protein binding alerts for skin s... 1x Michael Addi.,, 1 x Michael Addi.,, 1 x Michael Addi.,, 1 x Michael Addi.,

Select / filter data
Observed: from 5.4 to 40.9 %; Predicted: 20.7 %

Soman Read-across prediction for EC3, based on 3 values ( ‘

Prediction Subcategorize

104
Statistics
_ Mark chemicals by descriptor value
=
0 Filter points by test conditions
a0 L]

Mark focused chemical

Mark focused points

1. Open Select/filter data; V remiion
2. Click Subcategorize; [ x|
— 1 3. Select Protein binding alerts for skin sensitization by OASIS profiler. '
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QSAR TOOLBOX

Data gap filling
Subcategorization 2: Protein binding alerts for skin sensitization by
OASIS combined with Autoxidation simulator

01010 % X&6e®
10100 (=)
» Report “E
1 Selected i e
vert Optiory Trget The OECD QSAR Toolbox
for Grouping Chemicals

Michael Addition ~ into Catego
Michael Addition >> Michael sddition on gincid type
Michael Addition > > Michael addition on ginoid type
Ne alert found

| Subcategorization

Options 4
i Select Al U

0Oncologic Primary Classffication
Protein binding alerts for ChropZe

@l aberration by OASIS

Developed by LMC, Bulgaria

5

Radical reactions

Retinoic Acid Receptor Binding Radical reactions > Free radical formation
FtER Expert System - USEPA
Skin irftation/corrosion Exclusion rules by BfR o

Skin irritation/corrosion Inclusion rules by BfR < >

4 Empiric
DittertromTETgEC D
_ | ® Atleast one category
© Al eategories
Metabolisms 15ele

Unselect All Invert Opffons Anslogues
Do not account metabolism ~ || 3) Michael Addition
4 Documented (3) Michael Addition >> Michael addition on gincid 1

Observed Mammalian metabolism N _ N
Observed Microbial metabolism (3) Michael Addition >> Michael addition on qgincid t

Obsenved Rat In vivo metabolism (3) No alert found

Observed rat liver metabolism with quantitative data {3) Radical reactions

Observed Rat Liver 59 metabolism (3) Radical reactions > > Free radical formation

g (3) Radical reactions » » Frea radical formation »» Hy

‘ - - d  Noalertfound Noalertfound  No alert found

-5 .4 The same protein binding alerts are identified
in the target chemical and its analogues when
their abiotic activation is taken into account.

Radical reactions > > Free radical formation > > Hydre

M:17 %

Selected

Hydrolysis simulator (acidic) 5) 5 metabolite(s) 5 metabalite(s) 5 metabalite(s)

Hydrolysis simulator (basic) ‘ Select different ‘

Remove selected | ddi.,, 1 x Michael Addi.,, 1 x Michael Addi., 1 x Michael Addi.,

ot motahn : al

Read-across prediction for EC3, based on 3 values
‘Observed: from 5.4 to 40.9 %; Predicted: 20.7 %

Select / filter data | 2

304

- Mark chemicals by WS

_ Mark chemicals by descriptor value

=

3 Filter points by test conditions

4] e

L]
Mark focused points
Q
e S B S S S S ! B B e B S JH A B B s e R B e B e Remove marked data
275 28 285 29 295 3 305 31 315 32 325 33
lag Kow Clear existing marks B

1. Select Protein binding alerts for skin sensitization by OASIS profiler; Y e pmdmn

2. Select Autoxidation simulator; [
3. Close the Subcategorization window.
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QSAR TOOLBOX

Data gap filling
Prediction for Skin sensitization, EC3: Overview

01010
QSAR TOOLBOX Shiot %

» Category defirition » Report

Gap Filling

Trend analysis Read across )SAR Standardized Automated Developed by LMC, Bulgaria

© [E— Filter endpoint tree...

Observed data for the target
° Date Gop Filing Stings o ) chemical vary between 5.4% and
40.9% (Average EC3 = 13.3%)

At this position:

Skin
QSARs -
Automated workflows
Standardized workflows

s Predicted value
e for the target |
S chemical is 20.7%
i Target chemical is predicted

—t?jdpoim Specific
Protein binding alerts for skif sensitiz... Moalertfound Noalertiound  Noalertfound  No alert found

5 Wbl Tractormation as positive skin sensitizer

(] Autoxidation simulator 5 i 5 5 5 metabolite(s)
=] Endpoint Specific
|— Protein binding alerts for skin s... 13 Michael Addi., 1xMichael Addi.., 1x Michael Addi., T x Michael Addi.,,

EC3(ratio) data scale is .

Gap filling scalefunit

() Skin Sensitization (Danish EPA)
() Skin sensitisation | (Qasis)

() Skin sensitisation || (ECETOC)
@) Skin sensitization EC3(ratio)

() Skin sensitization GHS (ordinal)

i5

% M:13% M: 17 %

Read-across prediction for EC3, based on 3 values

Select / filter data
Observed: from 5.4 to 40.9 %; Predicted: 20.7 %

[] Subcategorize

Mark chemicals by WS

Mark chemicals by descriptor value

Filter points by test conditions

Mark focused chemical

Mark focused points

e e e L B e e e B e e o e e L e e A B e e e e e e e L S S e e A Tl
275 28 283 29 295 3 305 EAl 315 3.2 3.25 33

log Kow

|

Clear existing marks

et dscrprrx[oaKon <] Y/ et preciction
k I |
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QSAR TOOLBOX

Data gap filling
Prediction for Skin sensitization, EC3: Acceptance

X6460@

» Dat Filling @»E

» Category definition

Gap Filling

=| Confirm
Trend analysis Read across  (Q)SAR Standardized Automated -

° Documents Filter endpoint tree...

Developed by LMC, Bulgaria

WARNING:
° Data Gap Filling Settings Target chemical is out of parametric domain (log Kow)

Structu: . .
Only endpoint relevant rusture Are you sure you want to accept this prediction?

At this position:

I—EC3

Select a cell with a rigid (bold) path (ﬁ | Yes | | No
Automated workflows ToxCast 2
Standardized workflows Toxicity to Reproduction
7 Tavienkinatics Matahnlicm an N
<
Descriptors Read-across prediction for EC3, based on 3 values

Observed: from 5.4 to 40.9 %; Predicted: 20.7 %

Prediction

Statistics

Active descriptor ¥ | log Kow e

1. Click Accept prediction;
2. Click Yes to confirm the prediction.
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Parent

Eugenol
CAS# 97-93-0

CH
; 3
OH

/7

CHaz

l

Metabolites

5 autoxidation
products

Recap

Protein binding Experimental Categorization Data gap filling
alert in the parent data
(Protein binding by
OASIS)
LLNA Organic No protein binding
===) No alert found — Strong = functional ™= alerts
sensitizer groups Positive RA
prediction

How to explain
positive RA ?

Protein binding alert
in the metabolites
(Protein binding by OASIS
+ Autoxidation simulator)

Categorization with
metabolism

Data gap filling

Protein binding

Identifying analogues alerts identified

Protein binding alerts — of the target taking
identified in the into account its

package of metabolites metabolic activation

—

Positive RA
prediction
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QSAR TOOLBOX

Outlook

* Background
* Keywords
* Objectives
* The exercise

* Workflow
* Input

Profiling
* Data

Categorization

Data gap filling
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Report
Overview

* The Report module allows you to generate a report on the
predictions performed within the Toolbox.

* This module contains a predefined report template with
automatically populated sections as well as manually editable

sections, where the users could add some additional/custom
information.

®* The Prediction report generates three files:

- Prediction report - a PDF file containing information for the target and
how the prediction is obtained.

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

- Data matrix - a MS Excel file containing chemicals used for prediction

along with their data for selected parameters, profiles and endpoint tree
positions.

* The generated reports can then be saved or just opened.
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QSAR TODOLBOX @ E l‘I‘l

» Input » Profiling » Category definition P Data Gap Filling

DEEENE

Prediction Dz 'a Matrix Category QMRF SMIFile SDFFile CAS List Data Matrix

— Filter endpoint tree.. Y |1 ltarget]

e
Structure

Bl [C: 4:Md: 30;P: 1] Enter GF(RA)

(3] Physical Chemical Properties
(] Environmental Fate and Transport
[#] Ecotoxicological Information
[z Human Health Hazards

— Acute Toxicity
+—{5] ADME

+— Bioaccumulation

I—— Carcinogenicity

+— Devel I Toxicity /
+—— Genetic Toxicity

—— Immunotoxicity
I Inritation / Corrosion
— Neurotoxicity

+— Photoinduced toxicity
+— Repeated Dose Toxicity

(-] Sensitisation AW SWAOP |
(#] GPMT 1/2 M: Positive
(4] HRIPT 1/3 M:8E+03 pg/em2,

M:13 %

(#] Miscellaneous

+— ToxCast

+— Toxicity to Reproduction

L) Toxicokinetics, Metabolism and Distri
[ Profiling

—LT.\jdpoim Specific

Protein binding alerts for skin sensitiz... No alert found No alert found No alert found No alert found
Metabolism/Transformation
Autoxidation simulator 5 metabolite(s) 37 metabolite(s) 5 i 5

M: 17 %

No alert found

Endpoint Specific
Protein binding alerts forskins... 1 x Michazl Ad

.| 1. Go to the Report module;

15 x Michael Ad..._ 1x Michael Addi.., 1 x Michael Addi.,

o 1 x Michael Addi..,

a6c@
2e
>E

The OECD OSAR Toolbox
for Grouping Chemicals
into Categories

Developed by LMC, Buigaria

2. Click on the cell with the prediction result;
3. Click Prediction.
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Report

O HR - -]
(2] Customize report content and appearance — [m] X =]
5o a
: \“| Generated report files — | X Developed b =
o ) m Add RAAF scenario
Do Customize report
Do
o4 licti ES
’ Prediction ~AJ%.,
0 d ] Terget and prediction summary
Pradiction details (1)
[ Prediction details (Il) Prediction report
] Torget profiles
2] Anlogues slection detas Category report
[[] Appendix: Grouping / subcategorization Data matrix
[T Appendix: Specific report explanations
Categor
gory
[w] Category definition and members .
4 Conssncy check Preview of the generated
[#] Options . . .
) Data matrix report files is given on the
] Options I . d
next slides.
Move Up | | Mave Down 2
[J Remove password protection of the PDF files.
Note: If the protection is removed, this will be specified i the first pagg@f the report
Open Save as
Back Next. Cancel Create rt
S ERTey
LLNA 1
M: 54 % M: 13 % M: 17 %
£3 4726 N
Miscellaneous 1n M: Category A
— ToxCast
I Toxicity to Reproduction
] Toxicokineti S
[] Profiling
—l?idpuim Specific
Protein binding alerts for skin sensitiz.. MNoalertfound Noalertfound Noalertfound  Noalertfound  Noalert found
Metabolism/Transformation
Autoxidation simulator Smetabolitels) 37 metabolitels) 5 metabolitels) 5 metabolitels) 5 metabolite(s)
Endpoint Specific
- . Protein binding alerts for skin s... 1 x Michagl Addi., 15 x Michael Ad..,, 1 x Michael Addi., 1 x Michael Addi., 1 x Michael Addi., .
< >

1. Click Create report button;
2. Open and/or Save the files
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Report
Prediction report

Prediction of EC3 for Eugenol 2/6 Prediction of EC3 for Eugenol 418
Pradiction af EC3 dor Evgenal 117
Prediction detalls (I) Target profiles
Predicted value: 20.7 %, conf.range: (-29.1; 70.4) at 95.0% (DECD principle 5 - Chemical and biological mechanisms)
[Predicted endpolnt (OECD Principle 1 - Defined endpolnt): Human Health Hazards -> Sensitisation -> Proflles used for grouping/subcategortzation
[Skin -> In Vivo -> LLNA -> EC3 Uising of "Autexidation simulator” Combined parent and Parent and 5 metabelite(s):;
QS'.RToolhou: mﬂ for dn’e chemical Prediction plot: products requirements: No alert found<AND>Michael |Has all of the required categories: Michael
Read [
st ot yrortgr vk by ddition >> Michael addition on gineid type Addition, Michael Addition > Michael addition
Dat=: 10 &g 2020 ds == Quinone methide(s)/i Quinoide |on ginoid type compounds, Michael Addition >
Autnonsl: b o structure; Nitroquinones, Michael addition on qinoid type compounds >>
Contact demls: 30 Naphthoquinane(s)/imines<AND>Radical reactions > Quinone methide(s)fimines; Quinoide oxime
Frew radical formation == Hydroperoddes<AND=SN2 | structure; Nitroquinones,
Tﬂl‘!?ﬁ information == Ring opening SN2 reaction >> Epaxides, Aziridines| Naphthoquinane(s)fimines, No alert found,
[ Structural information (Mumerical identifiers Chemical names. 2 and Sulfuranes (Protein binding alerts for kin Radical reactions, Radical reactions >> Free
z sensitization by OASIS) (primary grouping) radical formation, Radical reactions >> Free
| SHILEE: jCASE: S7-530 “eugenal [4ally-2- 9 radical formation >> Hydroperoxides, SN2, SN
[Coc Lol CC=Cloccii |Other: EC Humber:Z0ESES1 m=thooyphenol);sugen 21 ° = Ring opening SN2 reaction, SN2 > Ring
ol -2yt 2-metrey opening SN reaction >> Epaxides, Aziridines
“Ha -pherail:phenol, Z-me ° o Suif
Ehosey-4{ 2-propesy) 2 log Kow (calculated): 2.73
~s2-methoon—-{prag-
Z-arrl-ychanciahs ® °
T T T T T T
mal, 4-miyhZ-metha 28 29 3 EX] 32 13
£y, 1-allyt-3-methox log Kow
H;C'\‘U y-4+hydmooybenzene. 2
) | Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average)
’ value from the 3 nearest neighbours
[Structurs H vilahencl; 42t o= : ight
mithoey phenod;o-ally descriptor: log Kow (calculated)
g Data usage: Arithmetic mean (average) value®
|eapenaljeugenci (4~ *When multiple values are available for the same chemical, their arithmetic mean (average) value is
ily-2-methoyphens taken in prediction calculations
TH4-aly-2 -methnoy
-pheroll4-alyt-2-me
Ehooy-
|=renal | Z-meshony-4
~(Z-prap=my-lEagen h d H H H f I d 1 f
- The Prediction report is a file, generated in a PDF format.

The Prediction report contains information for:

mnq:ﬁ:sg;nnem:u:gmmnmmnmmm;mmmm ® The target Chemlcal;
::mum:zu.? [fram -28.1 to 70.4) ° The pred|Ct|0n
Unit'scale: 55

osta 5 g method: Read-acros i « Profilers used for grouping/ subcategorization

[Summary: manuay adeabis fiskd .
o o o e « Analogues selection

QSAR Toolbox 4
Database versior]

The five OECD principles for validation of (Q)SAR models
are also given in the report.
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Chemicals categary 1410

Report

Category report

Chemicals category 2/10

QSAR Toolbax report for category

1, Category definttion

L.1. Category definition
Category name
Not provided by the user
Covered (target) endpoint(s)
- Human Health Hazards/Sensitisation: EC3, LLNA, in Vivo, Skin
Category hypothests
Not provided by the user
1.2. Category members
Information of category members
Table of category members

O O Name s TStructure

1 97-53-0 Eugenol |COetee{CC=CheeclO F_{z

186743-26-0

3-METHYL_EUGENOL]

|COe1o(O)eec{CC=C)elC

H3C
o
MG

H
\%m
Hy

4 186743-24-8  |6-METHYL_EUGENOL|COclec{CC=C)ec(C)clO rH 2

H3c\2©\<u3

OH

Ranges for selected and
Not provided by user

Purity / Impurity
Not provided by the user

1.3. Profiles/Metabolisms
List of
Profiles used for
- Using of "Autoxidation simulator® Combined parent and products requirements: No alert
found <AND>Michael Addition >> Michael addition on ginoid type compounds >> Quinone
methide(s)/imines; Quinoide oxime structure; dical
reactions >> Free radical formation >> Hydroperoxides<AND>SN2 >> Ring opening SN2 reaction >>
Epoxides, Aziridines and Sulfuranes (Protein binding alerts for skin sensitization by OASIS) (primary
grouping)

2. Consistency check

2.1. Physicochemical similarity
Physicochemical similarity based on calculated parameters
Physicochemical similarity based on experimental data

Not available
Comments on physicochemical similarity
Not provided by the user
2.2. Structural similarity
similarity

Chemicals category

8110

|CH2
H3
HyC
3 \0

H

CAS 186743-25-9

H;C
3 H3

H
CAS 186743-24-8

186743-25-9

S-METHYL_EUGENOL]

|COelo{CC=C)e(CleclO

The Category report is a file, generated in a PDF format.
The Category report™ contains information for:
« Category members (i.e. target and analogues used for the
prediction);
* Physicochemical similarity between the category members
« Structural similarity between the category members
* Mechanistic similarity between the category members
« Additional data related to the target endpoint

[
H3
H;C.
ERae
'OH

*Note: In the current example some of the Category report sections will be empty. They will be automatically populated if the Category
elements are preliminary applied. See more details in Tutorial 27: Category elements for assessing Category consistency.
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Report
Data matrix repor

A B C b} E F G H | J K L L N (0] p 4
Target chemical Neighbour #1 Neighbour #2 Neighbour #3

2 Substance identity
Substance ID information % e i

Structure Lo :
e o 2 i Myt .

s ou O
3
4 cAS number 87-53-0 186743-26-0 186743-25-9 186743-24-8
5 | Chemical name Eugenaol 3-METHYL_EUGENOL 5-METHYL_EUGENOL G-METHYL_EUGENOL
G Other identifier
7 SMILES COclec(CC=C)ccclO COclc(O)ccc(CC=C)ciC COclcc(CC=C)c(CleclO COclce(CC=Clcc(C)c1o
2
10

11 profiers Profiling information used for grouping/subcategorization

12 | profiles used for grouping/subcategorization

Using of "Autoxidation simulstor” Combined parent and products requirements: Parent and 5 metabolite(s):; Parent and 5 metabolite(s):; Parent and 5 metabolite(s):; Parent and 5 metabolite(s):;
No alert found<AND>Michae Addition > Michazl addition on ginoid type Has all of the required categories: Michael Addition, Has all of the required categories: Michael Has all of the required categories: Michael Has =/l of the requirad categories: Michael
> Quinone i |/imines; Quinaid ime structure; Michael Addition *> Michael addition on ginoid type  Addition, Michael Addition *> Michael =ddition on Addition, Michael Addition =» Michael addition on Addition, Michael Addition => Michael sddition on
Nitroqui Naphthogui Jfimi D>Radical reactions =» Free radical | compounds, Michael Addition »=Michael addition on ginoid type compounds, Michael Addition = ginoid type compounds, Michael Addition > gincid type compounds, Michael Addition ==
formation = Hydrops DSN2 = Ring op £ SN2 reaction >> Epoxides, qginoid type compounds = Quinone methide(s)fimines; Michael addition on ginoid type compounds = Michzel addition on gingid type compounds > Michael addition on ginoid type compounds ==
Aziridines and Sulfuranes (Protein binding alerts for skin sensitization by DASIS) Quinoide oxime structure; Nits i Quinone methide(s)/imines; Quinoide axime Quinone methide(s)/imines; Quinoide oxime Quinone methide(s)fimines; Quinoide oxime
13 | (primary grouping) Naphthequinene(s)/imines, Ne alert found, Radical structure; Nitroguinones, structure; Nitroguinones, structure; Nitroguinones,
14 Endpoint Specific
15 | Protein binding alerts for skin sensitization by OASIS No alert found o alert found No alert found No alert found

17 Measured and predicted data

16 Data used fo predicton Experimental data used for the prediction

species, duration, test type, type e ey ey o ey ey e
sublevel endpoint | value  unit | of method, assay, strain, test | value | unit | type, fype of method,  value  unit pe, type of method, | value  unit | type, type of method,
13 quideline, vear, reference assay, strain, test assay, strain, test assay, strain, test
¥ mouse 4 mouse F mouse
Sensitisation EC3 32 % . EC_S 13 % 17 % R EC_S
inVivo inVivo
20 Liaia Linia
71 Human Health Hazards#Sensitisation
species, duration, test type, type species, duration, test species, duration, test species, duration, test
sublevel endpofE valu umE' of method, assay, strain, te: valu uni type, type of method— valy uni type, type of method— valu uni type, type of method.
22 E B muidalina l‘_,‘f}ga roforence B nreme cfrmin fack E E e cbenin fact E B nAceme cfrmin tack E
23 Sensitisation CD54  |Positive inVitro
Mmmdritis Call Aeticike (s ©1ATY - - -
o5 Additional experimental data
Sensitisation CD54  |Positive inVitro
2 Dendritic Cell Activity (h-CLAT)
Sensitisation CD86 |Positive . CD_SG
in Vitro
=

T T ——————————————
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Outlook

* Background
* Keywords

* Objectives
* The exercise
* Workflow

* Save/Load
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Saving the prediction result
Overview

* The Save/Load functionalities allow storing/restoring of Toolbox
documents including loaded chemicals, experimental data,
profiles, predictions, etc.

* These functionalities are implemented based on saving the
sequence of actions performed in a Toolbox document and later
executing of these actions in the same sequence of steps in order
to get the same result(s).

* Saving/Loading of a Toolbox file is shown on the next screenshots.
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Saving the prediction result

" Xgaed

01010
QSAR TOOLBOX Shio % (=)
=&

The OECD QSAR Toolbox

» Input ¥ Category definttion Data Gap Filling ¥ Report
Brsrei Ee Bl el S e [
., . — I = °
B & X & = o o = 8 E E- B ¢ @ it Coteae
New Open Close  Save  CAS®  MName Stucture Composion Select  ChemiDs Database lnventory  List  Substructure (SMARTS) Query Define B IR E e

Filter endpaint tree... Y 1 ltarget]
L 1

Toolbox x o : 2 g
¢ nﬁ%,—», e -
= 1] Grouping with metab, .
0:P: 1] Enter GF(RA)
Do you want to save changes to document 'Dio
File save — O X
Save document 'Document 3'
es | | No
g
= 5 T « Config > Bxamples vo - File saved successfully!

—— Bioaccumulation

+—— Carcinogenicity | Organize ~ MNew folder

—— D Toxicity / R

L Genetic Toxicity 1 4 Downloads () Narme

| . - :C}K

Immunotoxicity . b Music [ Ecotox_EC 50_48h.tbd 6

+—— lrritation / Corrosion
—— Neuratoxicity J
—— Photoinduced toxicity A B Videos utorial_LC50.thd
—— Repeated Dase Toxicity 4 wtorial EC2.tbd

[&=] Pictures Tutorial_Ames.thd

o “im Local Disk (C:)
(-] Sensitisation AW SWACP | >
M Vnliima (TR
& in Vive File name: | Tutorial 8~ )\ -
(+] GPMT 1/2 M: Posit
&) HRIET 1/3 M 8E+0 Save as type: | Toolbox documents (*.tb4) 5 ~
=] LLNA
M: 54 % 5 T |
EC3 4726 'PHEPRY A~ Hide Folders = =huzd
%] Miscellaneous 11 Wi Categoy A
—— ToxCast

+—— Toxicity to Reproduction i
—{#] Toxicokinetics, Metabolism and Distribution
[] Profiling

e e el o s et o i
e .-we| 1. GO back to the Input module;
Memamangsersrorsins.. | 2. Click Save button; s
3. Click Yes; Ex
e 4. Define name of the file;
5. Click on the Save button;
6. Click OK.
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Open the saved file

Xosed
QSAR TOOLBOX @ 0100 ¢

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

2 ~~ument Single Chemical ‘Chemical List Search Target Endpoint

R XS mm.- § &.8 8 E E.- :

New  Open  lose  Save  CAS#  Name Structure Composition Select

Developed by LMC, Bulgaria

Q g X
» & Document 1
4 ::: B:;:::ﬁ + « Config » Examples v O Search Examples »p
Organize = MNew folder =~ [H o
[ B MName Date modified
E D Ecotox_EC 50_48h.th4 9/12/2019 11:23 AM
D Tutorial_Ames.thd 9/12/2019 5:00 PM
a D Tutorial_LC50.th4 9/13/2019 2:06 PM
: [ Tutorial_EC3.th4 9/16/2019 2:32 PM
E D Tutorial_8.th4 9/17/2019 4:18 PM
| v £ >
File name: | Tutorial_8.th4 ~ | Toolbox documents (*.th4) w

2

1. Click Open; Ex
2. Browse to location of the saved file and select it;
3. Click Open

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April 2020 85



