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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 filling exercise accounting
alert performance.
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QSAR TOOLBOX

Objectives

This presentation demonstrates a number of functionalities
of the Toolbox:

* Define target endpoint;
* Relevancy of profiles and data availability;

* Calculation of alert performance (AP).
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QSAR TOOLBOX

Specific Aims

* To introduce to the Toolbox user the workflow of the defining
target endpoint;

* To familiarize the user with the new interface of the Toolbox;

* To familiarize the user with the coloring of the profiles and
databases;

* To familiarize the user with the calculation of alert performance;

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

Alert performance
Overview

« Alert performance (AP) is used to define how much relevant to a
target endpoint an alert is;
» AP reflects the alerts usability for category formation;

« AP can be calculated for any endpoint and any profile; one should
only have preliminary defined target endpoint;

« AP can be calculate for an alert with or without accounting
metabolism;
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QSAR TOOLBOX

The Exercise

* In this exercise we will predict the skin sensitization potential for
an untested compound, (pyridaphenthion) [CAS# 119-12-0],
which will be the “target” chemical.

* We will preliminary define the target endpoint.

* This prediction will be accomplished by calculation of alert
performance.

* The category will be defined by the mechanism of protein binding
common to all the chemicals in the category.

* The prediction itself will be made by “read-across”.
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QSAR TOOLBOX

The Exercise
Sidebar On Sensitization

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

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

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

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

Workflow

* The Toolbox has six modules which are used in a
sequential workflow:

o Input

o Profiling

o Data

o Category Definition
o Data Gap Filling

o Report
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QSAR TOOLBOX

Input
Overview

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

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

Input
Ways of Entering a Chemical

User Alternatives for Chemical ID:
A. Single target chemical
* Chemical Name
® Chemical Abstract Services (CAS) number (#)

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

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

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

Input Screen
Input target chemical by CAS#

A A
& ® & w T B
QSAR TOOLBOX all ) T100

¥ Input » Profiling P Category definition P Data Gap Filling

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

B & XE@ ma - § &. m ¢ O

New Open Close Save CAS# Mame Structure Composition  Select Define

e '

eveloped by LMC, Bulgaria

/119120

[ selectAll ][ UnselectAll |[ Invert Selection | Selected 1 of 1
CAS 119-12.0

SMILES  CCOP(=8)(OCC)OCIC=CC(=...

&o
CS Relation High r

Name Pyridaphenthion - 5
0-(1,6 Dihydro-6-oxo-1-ph. .
0.0-Diethvl-O-(3-0xo-2-ph___ I

¥

Click on CAS# (1); Insert CAS 119-12-0 in the blank field (2) and click on Search (3). When the
structure appears, click on OK (4).
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QSAR TOOLBOX

Input
Define target endpoint

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

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

QSAR TOOLBOX C) 10100

» Input rofiling ata P Category definition P Data Gap Filling

Chemical List Search Target Endpaint The OECD QSAR Toolbox

Document Single Chemical
. p for Grouping Chemicals
7 ™ L z o= = = Ping
' % x Li] E ‘E . -.‘ } v bin i% @ E - . Y @ into Categories
Cl 3

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

Developed by LMC, Bulgaria
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QSAR TOOLBOX

Input
Define target endpoint

QSAR TOOLBOX 10100

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

The OECD QSAR Toolbox
for Grouping Chemicals
into Categories

Document Single Chemical Chemical List

Defi d t
E Open Close Save ine endpoin

=d by LMC, Bulgaria|

Documents i Filter: || H Close |

Document 1

CAS: 119120 I Physical Chemical Properties

I Enwironmental Fate and Transport

I Ecotoxicological Information

4 Human health hazards
Acute Toxicity
Bioaccumulation
Carcinogenicity

I
structure |
I
1

[#] Structure inf

[#] Parameters
[#] Physical Ch
[#] Environmer
[#] Ecotoxicolof

Developmental toxicity / teratogenicity
Genetic Toxicity

Immunotoxicity

Irritation / Corrosion

Neurotoxicity

Photoinduced toxicity

3

—— Genetic

L P

I
— Immunul
L Irritationl
— Neumlo‘l
L Photoind
— Repeatel
L sensitisd
—— ToxCast

Repeated Dose Toxicity
ToxCast
Toxicity to Reproduction

I Toxicokinetics, Metabolism and Distribution

—— Toxicity
—{# ToxicokKi

When click on Define (1) and the Define target window appears (2). Select Sensitization in
the Human health hazards category (3) and click on Next (4).
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QSAR TOOLBOX

Input
Define target endpoint

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

| Define endpoint *
4 Hurman Health Hazards
Sensitisation
— e —

Organ l'L_Skin \‘ ]

Type of method I|—in Vive \‘ ]

Assay I[LLNA ‘]

Endpaint EC3 <l Selection of additional

metadata fields:
Add
Up Down
Clear | | Remove | 2
Undefine [ Back |[ Finisn |

1. Select Organ: Skin, Type of method: In Vivo, Assay: LLNA, Endpoint: EC3. Selection of
additional metadata happens by click on the Add button and selection of the metadata from the
drop-down menus; 2. Click on Finish
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QSAR TOOLBOX

Input
Define target endpoint

Once the endpoint is defined along with its metadata, they

appear in the endpoint tree and the corresponding row of the
data matrix is highlighted.

\=/ QSAR Toolbox 4.0.0.22512 [Document 1]

| 01010
QSAR TOOLBOX @ T 5 l'h S0l %

» input » Profiling » Data » Category definition ~ ® Data Gap Filling
Document Single Chemical Chemical List Search Target Endpoint
) . L - [ % —
= 2 » w=m [ - ] = \
B & X & mm@m -> & &. = . @

New Open Close Save CAs® Name  Structure Composition  Select Delete  ChemlDs Database Inventory List Substructure (SMARTS)  Query Define

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

& Document 1
# CAS: 119120

Structure - -

[# Structure info

Parameters

Physical Chemical Properties

[# Environmental Fate and Transport
[ Ecotoxicological Information
[] Human Health Hazards

—— Acute Toxicity

— Bioaccumulation

|— carcinogenicity

—— Developmental Toxicity / Teratogenicity
|— Genetic Toxicity

| Immunotoxicity

(— Irritation / Corrosion

|— Neurotoxicity

f—— Photoinduced toxicity

AW SW AOP

-—
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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.

* Available information includes likely mechanism(s) of action, as
well as observed or simulated metabolites.
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QSAR TOOLBOX

Profiling
Sidebar to profiles relevancy

Once the endpoint is selected, the relevant profiles and metabolic
transformations are highlighted.

° Documents Filter endpoint tree... l1 [target]

& Document 1
# CAS: 119120 e
Structure 4

i

@ st o —

[#] Parameters

[#] Physical Chemical Properties

[# Environmental Fate and Transport

[# Ecotoxicological Information

[=] Human Health Hazards

—— Acute Toxicity

—— Bioaccumulation

—— Carcinogenicity

—— Developmental Toxicity / Teratogenicity

Profiling methods

Options 4

[f][ selectan [ unselectan [ imver | W] oLt
M Suitable
M Protein binding alerts for skin sensitiza o .
Protein binding alerts for skin sensitiza| — liritation / Corrosion
W Protein binding by OASIS —— Neurotoxicity
M Plausible - Photoinduced toxicity

—— Immunotoxicity

W Aquatic toxicity classification by ECOS)|
W Chemical elements

W Groups of elements

I Kerztinocyte gene expression

M Lipinski Rule Oasis

W OECD HPV Chemical Categories

—— Repeated Dose Toxicity
(] Sensitisation AW SW AOP

in Vivo
(=] LLNA
EC3

° Metabolism/Transformations —— ToxCast

o Suitable (in green) - developed using data/knowledge for the target endpoint;
o Plausible (in orange) - structure-based; form broader group of analogues;
o Unclassified (no color) - all profilers, which are not classified in any of the categories above.
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QSAR TOOLBOX

Profiling
Profiling the target chemical

QSAR TOOLBOX @

10100
» Profiling P Category definition P Data Gap Filling

Profiling Custom profile

Filter endpoint tree...

Structure

[# Structure info

[#] Parameters

[# Physical Chemical Properties

[# Environmental Fate and Transport
[# Ecotoxicological Information

[=] Human Health Hazards

—— Acute Toxicity

—— Bioaccumulation

—— Carcinogenicity

—— Developmental Toxicity / Teratogenicity
—— Genetic Toxicity

—— Immunotoxicity

Profiling methods

Options a4

[ ][ setectAl ][ Unselectall || invert
I Suitable
W Protein binding alerts for skin sensitiza| o i
Protein binding alerts for skin sensitizal Irritation / Corrosion J
M Protein binding by OASIS —— MNeurotoxicity
M Plausible _ —— Photoinduced toxicity
W Aquatic toxicity dassification by ECOS)| Repeated Dose Toxicity

W Chemical elements !
-] Sensitisation AW SW AOP

W Groups of elements

W Keratinocyte gene expression
M Lipinski Rule Oasis

W OECD HPV Chemical Categories

in Vivo
] LLNA
EC3

1. Select Protein binding alerts for skin sensitization by OASIS; 2.
Click on Apply
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QSAR TOOLBOX

Options 4

Profiling
Profiling the target chemical

Documents Filter endpoint tree...

[t ttarget

& Document 1
# CAS: 119120
Structure

[#] Structure info

[#] Parameters

Physical Chemical Properties

[#] Environmental Fate and Transport

[#] Ecotoxicological Information

[E] Human Health Hazards

—— Acute Toxicity

— Bioaccumulation

Profiling methods |— carcinogenicity

—— Developmental Toxicity / Teratogenicity

[ £ selectan | unselectai | invert P —

I Suitable
Protein binding alerts for skin sensitiza o .

Protein binding alerts for skin sensitiza [— Irnitation / Corrosion
M Protein binding by OASIS —— Neurotoxicity

M Plausible —— Photoinduced toxicity
= a":;t_";f:mnﬁmm" 57 EETE |— Repeated Dose Toxicity
M Groups of elements
W Keratinocyte gene expression
M Lipinski Rule Oasis in Vive
M OECD HPV Chemical Categories

—— Immunotoxicity

=] LLNA
EC3
Metabolism/Transformations —— ToxCast

ions 4 —— Toxicity to Reproduction

Select All_|| Unselact Al '] Toxicokineti ism and Di
H Suitable Profile

M Autoxidation simulator Endpoint Specific

Skin metabolism simufator

M Plausible Alert 1

M Hydrolysis simulator (neutral) Protein bindin " e

g alerts for ski tiGh ...

M Undlassified Fa\ () e

Alert 3

-] Sensitisation AW SW AOP‘

Michael Addition

Michael Addition >> Michael addition on conjugated systems with electron withdrawing group
Michael Addition > > Michael addition on conjugated systems with electron withdrawing group >
Schiff base formation

Schiff base formation > > Pyrazolones and Pyrazolidinones derivatives

Schiff base formation > > Pyrazolones and Pyrazolidinones derivatives >> Pyrazolones and Pyrazoll
SN2

SN2 >3 Nucleophilic substitution at sp3 carbon atom

SN2 >> Nucleophilic substitution at sp3 carbon atom > > (Thic)Phosphates

Three protein binding alerts for skin sensitization are found in the target chemical.
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QSAR TOOLBOX

Profiling
Sidebar on the hierarchical type profiles

Protein binding alerts for skin sensitization by OASIS is a hierarchical
profile. The organization of the hierarchical profiles includes three
levels of information for each category - domain, mechanistic alert
and structural alert.

Domain Mechanistic
alert Structural

Michael Addition alert

Michael Addition >> Michael addition on conjugated systems with electron withdrawing group
Michael Addition >> Michael addition on conjugated systems with electron withdrawing group > > alpha beta-Carbonyl compounds with polanzed double bonds

Right click over the structural alert and select on Explain opens the
profiling scheme, where the user can see more details about the
current alert.
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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).
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QSAR TOOLBOX

Data
Sidebar on Data availability

Once the endpoint is selected, the databases, which contain such type of
data, are highlighted in green.

QSAR TOOLBOX @ J.'I'l gi?;[g] %

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

Export

o

ather Import  IUCLID6 UCLID6

° Documents Filter endpoint tree...

& Document 1
# CAS: 119120 [}
Structure L&

@ Suctre o ]

[#] Parameters

[# Physical Chemical Properties

[# Environmental Fate and Transport
[# Ecotoxicological Information

[E] Human Health Hazards

—— Acute Toxicity |
—— Bioaccumulation |
_ Databases I Ccarcinogenicity ]
it D Toxicity | Ter ici
Iﬂ —— Genetic Toxicity 1
Il REACH Skh_sensrl:'saﬁon dati)ase (nol —— Immunotoxicity :
M Receptor Mediated Effects — Imitation / Corrosion ]
L ¢ . Neurotoxicity 1
—— Photoinduced toxicity |
—— Repeated Dose Toxicity |
in sensitization ECETOC =] Sensitisation AW SW AOP
st ug
Japan MHLW in Vivo
to renrnduction (FRY £ LLNA
EC3
Inventories — ToxCast .
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QSAR TOOLBOX

Data
Gather data

——
QSAR TOOLBOX h
»* Profiling yata efinition » Data Gap Filling
Data Export
- 8 @
Gather Import IUCLIDG

Documents Filter endpoint tree...

Databases _
(!I__.@
Group by: STET Sort by: | Name Structure T e
Color by: | Target endpoint
e i
>

lopmental
ymental

There is no experimental data available for the chemicals of interest.

(=] Sensitisation AW SW AOP

In Wivo

—— ToxCast

1. Go to Data; 2. Select Skin sensitization database;
3. Click on Gather.

A pop-up message informs that there is no experimental
data for the target chemical.

Inventories
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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
(and therefore calculation of AP) is performed only among the
chemicals which are listed in the selected databases. In this
example only the Skin sensitization database is selected.

* In this example, an insert window appears stating there was “no
data found” for the target chemical.
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QSAR TOOLBOX

Recap

* In module one, you have entered the target chemical and define
the target endpoint.

* In the second module, you have profiled the target chemical
with profiling scheme, which is suitable for the selected target
endpoint.

* In the third module, you have seen the database corresponding
to the defined target endpoint. You have found that no
experimental data is currently available in the database for the
structure.

* In other words, you have identified a data gap which you would
like to fill.

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

Category Definition
Overview

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

* This is the critical step in the workflow.

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

Category Definition
Grouping methods

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

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

Category Definition
Protein binding by OASIS grouping method

®* This is one of the best grouping methods in the Toolbox. It is
built on conventional organic chemical reactions and as such is
qualitative in character.

* This method is particularly relevant for respiratory and skin
sensitization and acute aquatic toxicity, but also for
chromosomal aberration and acute inhalation toxicity.
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QSAR TOOLBOX

Category Definition
Sidebar to Protein binding by OASIS categorization

* This scheme includes 112 categories organized in three level of
information:

v’ Level I: Mechanistic Domains (11 categories)

v’ Level II: Mechanistic alerts associated to each mechanistic
domain are created on the basis of a common reactive centre
being activated by a number of substituents (50 categories)

v’ Level III: A number of structural alerts specifying the
substituents to a common reactive centre are made up each
mechanistic alert (112 categories)
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QSAR TOOLBOX

Category Definition
Sidebar to Protein binding by OASIS categorization

®* Each category from level III is presented by defined 2-
dimensional structural alerts that is responsible for the eliciting
toxic effects, such as skin sensitization which are a result of
protein binding.

* The associated chemical reactions are in accordance with existing
knowledge on electrophilic interaction mechanisms of various
structural functionalities.

The OECD QSAR Toolbox for Grouping Chemicals into Categories July, 2017 40



QSAR TOOLBOX

Category Definition
Sidebar to Protein binding by OASIS categorization

* There is an agreement that most organic chemicals must react
covalently with skin proteins in order to behave as skin
sensitizers.

* Therefore, chemical reactions by which organic chemicals bind
with proteins are relevant to grouping chemicals that may be
skin sensitizing agents. So you have mechanistic plausibility for
defining your category based on similar protein-binding
mechanism.
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QSAR TOOLBOX

Category Definition

* When more than one alert is found in the target structure before
or after metabolic activation, Alert performance could be used to
define which of them is the most suitable for primary
categorization
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QSAR TOOLBOX

Alert performance
Overview

The performance of an alert represents the number of chemicals
with data related to the predefined scale across all chemicals
from the selected databases, which have the same alert. It
provides and distribution of data according to a given effect (e.g.
positive, negative) in percentages.
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QSAR TOOLBOX

ategory Definition
Calculation of Alert performance

A F ) F
& T @& A=
QSAR TOOLBOX L]a 10100

» Input » Profiling y " » Data Gap Filling » Report

Categorize

Define  Jefine with metabolism Subca rize Combine

Filter endpoint tree...

Document 1
# CAS: 119120
Structure

B sicure i e

[#] Parameters

[ Physical Chemical Properties
[ Envii Fate and Tr

[#] Ecotoxicological Information
=] Human Health Hazards

—— Acute Toxicity
— Bioaccumulation

t+—— Carcinogenicity

— D Toxicity / Ter:

= Genetic Toxicity

+—— Immunotoxicity

+—— lrritation / Corrosion

—— Neurotoxicity

Protein binding alerts for skin sensitization by OASIS [~ Photoinduced mllc_“‘_‘ -
+—— Repeated Dose Toxicity

(-] Sensitisation

AW SW AOP

— ToxCast
+—— Toxicity to Reproduction
mutagenicity (Micronucle: c| and D |
Keratinocyte gene expression [# Profile
lassification

Protein binding ale r Ch nal aberration by OASIS
Protein binding alerts for skin sensitization according to GHS
Protein binding alerts for skin sensitization by QASIS
riuteil oniding rotenicy N-Clemn

Respiratory sensitisation

ization by OASIS; 2. Click on Define
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QSAR TOOLBOX

Category Definition
Calculation of Alert performance

After the click on Define, the Categorization dialog appears. It consists of
all protein binding alerts for SS found in the target structure.

The most suitable alert for category formation is determined by
comparison of their alert performance.

Additional section for calculating “Alert performance” is designed in this
dialogue, when the endpoint is preliminary defined. (see on the next
slide).

Alert performance can be calculate for only one, for combination of alerts
or for all found alerts.
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QSAR TOOLBOX

Category Definition
Calculation of Alert performance

- d >

=4
Target

Michael Addition

ale rt 1 { Michael Addition »> Michael addition on conjugated systems with electron withdrawi
Michael Addition »> Michael addition on conjugated systems with electron withdrawi

ale rt 2 { Schiﬁ base furmation B o
Schiff base formation > > Pyrazolones and Pyrazolidinones derivatives

Schiff base formation > > Pyrazolones and Pyrazolidinones derivatives » > Pyrazolones

H Sh2
ale rt 3 SN2 = > Nucleophilic substitution at sp3 carbon atom

SN2 = > MNucleophilic substitution at sp3 carbon atom > > (Thic)Phosphates

£ >
‘ Down H Up H Reset H Options
Profiles
(N/A) G
Acylation

Acylation == (Thiojcarbamaoylation of protein nuclecphiles

Acylation > = (Thiojcarbamoylation of protein nuclecphiles = lsocyanates, lsothio
Acylation > > Acyl transfer via nuclecphilic addition reaction

Acylation = > Acyl transfer via nuclecphilic addition reaction > > Carbodiimides

A
< >
Combine profiles Alert performance

[ Invert result -
® AND O OR [ ] Strict
| ok || Cancel
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QSAR TOOLBOX

Category Definition
Calculation of Alert performance

In order to calculate the performance of an alert, first of all you have to
click on Scales.

The main purpose of the scales is to unify all data available in the
Toolbox databases for a certain endpoint. Therefore, the most
appropriate scale is “Skin Sensitisation II (ECETOC)”. It is a dichotomous
scale that converts all skin data into: Positive and Negative.

Additional option for applying different weight of the data that is
available is also provided. Worst case scenario have been taken into
account, i.e. "Maximal” data is set as default.

The OECD QSAR Toolbox for Grouping Chemicals into Categories July, 2017 47



QSAR TOOLBOX

Category Definition
Calculation of Alert performance

Grouping options (Protein binding alerts for skin sensitizat... — O X

-

Target
Michael Addition
Michael Addition > > Michael addition on conjugated system) =

Michael Addition = > Michael addition on conjugated systen| Aggregation options

Schiff base formation

Schiff base formation > > Pyrazolones and Pyrazaolidincnes d Fcale (ordinal)

Schiff base formation > > Pyrazolones and Pyrazolidincnes o | Mazimal 2 - |

SN2 Skin sensitisation | (Oasis //I
¢ Skin sensitisation Il (ECETOC) |7 |
S— | | Up | | Reset Skin Sens_it_izat.ion (Danish E_PA)
Skin sensitization GHS (ordinal)
Profiles
(N/A)
Acylation

Acylation »> (Thio)carbamoylation of protein nucleophiles

Acylation »= (Thio)carbamoylation of protein nucleophiles 3
Acylation >> Acyl transfer via nucleaphilic addition reacticn
Acylation > > Acyl transfer via nuclecphilic addition reaction

Acylation == Direct acylation involving a leaving group

Acylation »> Direct acylation involving a leaving group »>

Agylation > > Direct acvlation involving a leavina arcup > >
{
Combine profiles 1 3
/

Alert performance
[ Irwvert result I 1( "

® AND O OR [ Syrice

Calculate QK | | Caneel |

| oK | | Caneel | [

1. Click on Scales; 2. Select Skin sensitization 1l (ECETOC) scale; 3. Confirm with “OK”
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QSAR TOOLBOX

Category Definition
Calculation of Alert performance

1L - O x

Target

Michael Addition

Michael Addition = > Michael addition on conjugated systems with electron withdrawi
Michael Addition = > Michael addition on conjugated systems with electron withdrawi
Schiff base formation

Schiff base formation > > Pyrazolones and Pyrazolidinones derivatives

Schiff base formation = » Pyrazolones and Pyrazolidinones derivatives » > Pyrazolones
SN2

SN2 == Mucleophilic substitution at sp3 carbon atom

SN2 »> Mucleophilic substitution at sp3 carbon atem = > (Thio)Phosphates

£ >
Down | | Up | | Reset | | Options

Profiles

[NFA) ~

Acylation

Acylation » > (Thio)carbamoylation of protein nuclecphiles

Acylation »» (Thio)carbamoylation of protein nucleophiles » > Isacyanates, Isothio
Acylation > > Acyl transfer via nucleophilic addition reaction

Acylation »>> Acyl transfer via nucleophilic addition reaction > > Carbodiimides

< >

Combine profiles Alert performance

[ Inwert result

® AND O OR  [] Strict

| ok || cancel
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QSAR TOOLBOX

Category Definition
Calculation of Alert performance

Information for the calculated AP for each of the alerts appears in the
following window:

&) - O x
SN2 >> Nucleophilic There were no chemicals with data for the alert/category.
substitution at sp3 carbon
atom »> (Thia)
Phosphates < AND>Schiff base
formation »> Pyrazolones
and Pyrazolidinones
derivatives > > Pyrazolones
and
Pyrazelidinones < AND> Michae
Addition > > Michael addition
on conjugated systems with
electron withdrawing group
>> alpha beta-Carbonyl
compounds with polarized
double bonds
Positive 100.00% Show chemicals...
SN2 > Nucleophilic | pithictia 15 |
substitution at sp3 carbon X Show all(3)...
atom = > (Thio)Phosphates Negative 0.00% Show chemicals...
[ With data(0).. |
Positive 100.00% Show chemicals...
Schiff base formation > > -
Pyrazolones and | ittt P |
Pyrazolidinones derivatives X Show all(2)...
»> Pyrazolones and Negative 0.00% Show chemicals...
Pyrazolidinanes | With data(0)... |
Michael Addition »> Michael | Positive 94.00% Show chemicals...
addition on conjugated | With data(47)... |
systems with electron
withdrawing group >> Negative 5.00% Show chemicals... Show all(82)...
alpha beta-Carbonyl
compounds with polarized | With data(3)... |
double bonds
Close
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QSAR TOOLBOX

Category Definition
Calculation of Alert performance for one alert

Michael Addition >> Michael Positive 94.00% Show chemicals...
addition on conjugated systerms | With data(47)... |
with electron withdrawing group Show all{82)...
>> alpha,beta-Carbonyl Negative £.00% Show chemicals...
compounds with polarized -
double bonds | L |

The system informs that 82 analogues with the searched alert have been

found. Out of these 82 analogues data have been found for 50 substances.
Of them:

« 47 out of 50 chemicals have positive data (94%)
« 3 out of 50 chemicals have negative data (6%).

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

Category Definition
Calculation of Alert performance for one alert

In summary we see that the first alert is the most suitable to
define a category.

=

Target

Michael Addition

Michael Addition >> Michael addition on conjugated systems with electron withdrawil
Michael Addition >> Michael addition on conjugated systems with electron withdrawil
Schiff base formation

Schiff base formation > > Pyrazolones and Pyrazolidinones derivatives

Schiff base formation > > Pyrazolones and Pyrazolidinones derivatives » » Pyrazolones
SN2

SM2 »» Nucleophilic substitution at sp3 carbon atom

SM2 »» Nucleophilic substitution at sp3 carbon atom > > (Thio)Phosphates

< >
| Down || Up || Reset | | Options
Profiles
(N/A) ~
Acylation

Acylation > (Thio)carbamoylation of protein nucleophiles

Acylation = > (Thio)carbamoylation of protein nucleophiles > > lsocyanates, Isathiot
Acylation > > Acyl transfer via nucleophilic addition reaction

Acylation > > Acyl transfer via nucleophilic addition reaction »» Carbodiimides

< >

Combine profiles Alert performance

[ Invert result

@ AND O OR [] strict

| QK | | Cancel

The OECD QSAR Toolbox for Grouping Chemicals into Categories

- - D X
Michael Addition<AND>Michael | Positive  94.00% Show chericals...
Addition »>> Michael addition on With data(47)...
conjugated systems with electron
withdrawing i Show chemicals...
group<AND> Michael Addition | 'egetve  6.00% : A
»> Michael addition on With data(3)...
conjugated systems with electron
withdrawing group >>
alpha,beta-Carbonyl compounds
with polarized double bonds al e rt 1
<l - [m} >
Schiff base Positive 100.00% Show chemicals...
farmation <AND = Schiff base With data(2)...
formation > > Pyrazolones and
Pyrazolidinones 5 Show chemicals...
derivatives<AND>Schiff base | ogatve  000% _ Sl
formation > > Pyrazolones and RS
Pyrazolidinones derivatives > >
Pyrazolones and Pyrazolidinones al e rt 2
- - D X
Positive 100.00% Show chemicals...
SN2 <AND»5N2 => Nucleophilic
substitution at sp3 carbon ittt
atom<AND=SN2 = > Nucleophilic Show all(3)...

substitution at sp3 carbon atom
»> (Thio)Phosphates

July, 2017

Negative 0.00%

alert 3

Show chemicals...

With data(0)...
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QSAR TOOLBOX

Category Definition
Sidebar on Alert performance accounting
metabolism

AP can be also calculated for alert(s) identified after AU or SM activation.

(=] QSAR Toolbox 4.0.0.22512 [Document 2]

QSAR TOOLBOX é 1'1'1 s
Exam ple CAS 90-05-1 » Profiling » Category definition P Data Gap Filling » Report

Profiling Custom profile

Documents Filter endpoi

A& Document 1
# CAS: 119120
A Document Structure
# CAS: 90051

@ smucure o I

[ Parameters

[# Physical Chemical Properties

[ Environmental Fate and Transport
[& Ecotoxicological Information

[z Human Health Hazards
t—— Acute Toxicity

— Bioaccumulation

Profiling methods I—— Carcinogenicity

I— Developmental Toxicity / Teratogenicity

Options 4

[# ][ selectan | Unselect Al [ invert S ——
M Suitable -
W Protein binding alerts for skin sensitization according to G Imrmurnutoxlcny B
Protein binding alerts for skin sensitization by OASIS IR BT e A
M Protein binding by OASIS — Neurotoxicity
M Plausible - . +—— Photoinduced toxicity
Aquatic toxicity chssfication by ECOSAR -
= |— Repeated Dose Toxicity

e ] £ Sensitisation AW SW AOP
Keratinocyte gene expression
iski Rule Oasis
M OECD HPV Chemical Categories Sorn
EC3
Metabolism/Transformations [~ ToxCast |
Options 4 |— Toxicity to Reproduction )
[+ ][ selectal | UnselectAl || nvert '] Toxicokineti ism and ]
Suitable -] Profile
= —? Endpoint Specific
—— Protein binding alerts for skin sensitization ... | No alert found
- rausin o -
M Autoxidation smulator (akaine medium) AT E D
M Dissodiation simulator Skin metabolism simulator 4 metabolites

I Hydrolysis simulator (neutral) Endpoint Specific
M Undlassified

M Hyd: wh

M Hyd ik

1 Schiff base formation

1 x Schiff base formation >> Schiff base formatian with carbonyl compounds

Protein binding alerts for skin sensitiza .. | 1 xSchiff base formation => Schiff base formation with carbonyl compounds > Aldshydes
1x Michael Addition

in vivo Rat metabc
M Microbial metab

The OECD QSAR Toolbox for Grouping Chemicals into Categories July, 2017 53



QSAR TOOLBOX

Category Definition

Sidebar on Alert performance accounting
metabolism

Example: CAS 90-05-1

[~ ] Documents
& Document 1

Profiling methods
Options 4

[ ][ selectAll | Unselect All || Invert
|

itable

rotein binding alerts for skin sensitization according to Gl
rotein binding alerts for skin sensitization by QASIS

W Protein binding by OASIS

W Plausible
M Aquatic toxicty dassification by ECOSAR
W Chemical elements
W Groups of elements
M Keratinocyte gene expression
M Lipinski Rule Oasis
W OECD HPV Chemical Categories

Metabolism/Transformations
Options 4

[+ ][ setectan [ unselect Al || invert
Suitable
b s - e s |
Skin metabolism simulator
B rlausitne
Autoxidation simulator (akaline medium)
Dissociation simulator
Hydrolysis simulator (neutral)

AP can be also calculated for alert(s) identified after AU or SM activation.

Filter endpoint tree...

Structure

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

[# Environmental Fate and Transport
[#] Ecotoxicological Information

[=] Human Health Hazards

t—— Acute Toxicity

—— Bioaccumulation

—— Carcinogenicity

p DK Toxicity [

— Genetic Toxicity

—— Immunotoxicity

+—— lmmitation / Corrosion

—— Neurotoxicity

—— Photoinduced toxicity

—— Repeated Dose Toxicity

(-] Sensitisation

— ToxCast

t—— Toxicity to Reproduction

—3 icokinetis lism and Di
[ Profile

Metabolism/Transformations
Skin metabolism simulator
Endpoint Specific

The OECD QSAR Toolbox for Grouping Chemicals into Categories

AW SW AOP

ﬂdpﬂim Specific
Protein binding alerts for skin sensitization ...

Protein binding alerts for skin sensitiza ...

1 [target]

No protein binding alerts are

lF — — — — —
No alert found -
== ——— found'inthe parent structure

Structural alerts are

r———————————
1 % Schiff base formation

1 % Schiff base formation » > Schiff base formation with carbonyl compounds 4
| 1 x Schiff base formation »> Schiff base formation with carbonyl compounds » > Aldehydes I—P found after ap p |y| n g of

1 x Michael Addition

Skin metabolism
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QSAR TOOLBOX

Category Definition
Sidebar on Alert performance accounting
metabolism

The target chemical has no alert for protein binding as parent but it is
activated as a result of skin metabolism. In this respect, the primary
category will be defined with accounting for the metabolic activation.

01010
QSAR TOOLBOX @ 5 J.'h SBio0 %

» input » Profiling » Data Gap Filling » Report

Lategorr

E B & %

Define Define with metabolism Subcategorize Combine

) Documents Filter endpoint tree... Options «

& 3;"{'_‘:‘“;‘11 2 m Select All Unselect All Invert About Options
i . e Structure 4 Dm:u[nented

Observed Mammalian metabolism

Observed Microbial metabolism

Observed Rat In vivo metabolism

Observed rat liver metabolism with guantitative data

Observed Rat Liver 59 metabolism

| Select metabolism

[#] Structure info

5] Parameters

[# Physical Chemical Properties

[# Environmental Fate and Transport

[ Ecotoxicological Information 4 Simulated
[5) Human Health Hazards
—— Acute Toxicity
—— Bioaccumulation
I —— Hydrolysis simulator (acidic)

t—— Developmental Toxicity / Teratoge|

Hydrolysis simulator (basic)

—— Genetic Toxicity

—— Immunotoxicity o N . -

| \rritation / Corrosion in vivo Rat metabolism simulator
|— Neurotoxicity Microbial metabolism simulator
— Photoinduced toxicity Rat liver 59 metabolism simulator

Protein binding alerts for skin sensitization by OASIS T
—— Repeated Dose Toxicity

{-] Sensitisation Tautomerism
{J LLNA
EC3
—— ToxCast
t—— Toxicity to Reproduction
p— L) Toxicokinetics, Metabolism and Di
2 gene expre: [ Profile
ti poﬂim Specific OK | | Cancel
o g e L o = Vd e Protein binding alerts for skin
rotein binding al For skin sen! n according to y
protein binding alerts for skin sensitization by OASIS ? e
2 1 P e =1 Skin metabolism simulator 4 metabolites

The OECD QSAR Toolbox for Grouping Chemicals into Categories July, 2017 55



QSAR TOOLBOX

Category Definition
Sidebar on Alert performance accounting
metabolism

The system will search for chemicals which have similar distribution of the
protein binding alerts as identified in the generated package parent and
metabolites, accounting for the skin metabolism activation for the analogues.

.21 Map similarity options - O X
* All queries At least one
Criteria
No crity
Mo crity
All chemicals
Parent & Metabolites profile *“ Profiler: |; Protein binding alerts for skin sensitization by OASIS | Options:| Edit | I
— e w— — o e e e e e e e e e e e e e e e e e e e
Alert performance
Options |
Calculate
oKk || Concee
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QSAR TOOLBOX

Category Definition
Sidebar on Alert performance accounting
metabolism

The found alerts could be seen by click on the Edit button. To calculate AP for one alert -
remove all alerts except the alert for which AP will be calculated (three levels of mechanistic
information are required - domain, mechanistic and structural alert), select a scale in the
Options and click on Calculate.

- [m] has

| Map similarity options - m} x

Target
Michael Addition

& All queries At least one

Chernical Query Criteria

B
R

Michael Addition >> Michael addition on ginoid type compounds

Michael Addition >> Michael addition on ginoid type compounds »> Quinane methic
No alert found

Schiff base formation

Schiff base formation > > Schiff base formation with carbonyl compaunds

Schiff base formation > > Schiff base formation with carbonyl compaunds > > Aldehyd
< >

Down Up Reset Options

i

1

i

1

i

1

i

1

i

Profiles 1
NB) ~ 1
Acylation |

sy, N riteriz. Acylation > (Thio)carbamayiation of protein nucleophiles 1
1

i

1

i

1

i

1

i

1

i

Acylation »» (Thio)carbamaylation of protein nucleophiles > » lsocyanates, Isothiot

Acylation »» Acyl transfer via nucleophilic addition reaction
Acylation »» Acyl transfer via nucleophilic addition reaction » > Carbadiimides

All chemicals

Acylation »» Direct acylation involving a leaving group

Acylation > » Direct acylation involving a leaving group >> (Thio)Acetates

Acvlation > > Direct acvlation invalving a lsavina aroun >> (ThialAcl and fthickar
< >

Combine profiles

Parent & Metabolites prefile ~ || Profilen: | Protein binding alerts for skin sensitization by OASIS | Cptions]

[ Invert result
@ AND OOR [ Swict

et peiomance

Options -

Calculate
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QSAR TOOLBOX

Category Definition
Calculation of Alert performance accounting
metabolism for one alert

Now we will calculate AP for each of the alerts in order to see which of them is the
most suitable for category_ldfgrmgtion.

Target

Michael Addition

Michael Addition > > Michael addition on ginoid type compounds

Michael Addition » > Michael addition on ginoid type compounds > > Quinone methic

No alert found
Schiff base formation
Schiff base formation > > Schiff base formation with carbonyl compounds

Schiff base formation > > Schiff base formation with carbonyl compounds >> Aldehyd

< -}
— o — l
I Down Up Reset Options
.
1 Profiles
(N/&) -
Acylatis

Acylation »» (Thio)carbamoylation of protein nucleophiles

Acylation »» (Thio)carbamoylation of protein nuclecphiles = > Isocyanates, |sothio:
Acylation »> Acyl transfer via nucleophilic addition reaction

Acylation »> Acyl transfer via nucleophilic addition reaction » » Carbodiimides
Acylation »>» Direct acylation involving a leaving group

Acylation »>» Direct acylation involving a leaving group > > (Thio)Acetates

Acylation »> Direct acylation involving a leaving group »» (Thio)Acyl and (thio)carl o

Combine profiles
[ Invert result 2
® AND O OR [ strict

‘ OK | | Cancel |

>

1. Remove No alert found and the second alert by double click or using “Down” button; 2. Click on OK
button. Select again scale Skin sensitization (ECETOC)
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QSAR TOOLBOX

Category Definition
Calculation of Alert performance accounting
metabolism for one alert

Performance of the first alert appears in the following window:

L — O *
Combinded parent and Positive 98.48% Shaw chemicals...
products requirements: With data(b3)...
Michael
Addition<AND> Michael - Show chemicals...
Addition > > Michael addition | 92TV 192%

on ginoid type
compeunds <AND>Michael
Addition » > Michael addition
on gincid type compounds
== Quinone methide(s)/
imines; Quinoide oxime

Show all(142)...

structure: Mitroquinenes,
Maphthoguinone(s)/imines
(Protein binding alerts for skin
sensitization by OASIS)

‘ Close

The system informs that 142 analogues with the searched alert accounting
for skin metabolism have been found. Out of these 142 analogues data have
been found for 66 structures. Of them:

« 65 out of 66 chemicals have positive data (98.48%)

« 1 out of 66 chemicals have negative data (1.52%).

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

The OECD QSAR Toolbox for Grouping Chemicals into Categories July, 2017 59



QSAR TOOLBOX

Category Definition
Calculation of Alert performance accounting
metabolism for one alert

Click on the Reset button and repeat the alert performance calculation steps for the second alert.

el - O *
Target

Michael Addition

Michael Addition >> Michael addition cn ginoid type compounds

Michael Addition > > Michael addition on ginoid type compounds >> Quinone methic

L4 >

Down || Up |' Reset j Options
—— s

Profiles

(N/A) )
Acylation

Acylation > > (Thiojcarbamaylation of protein nucleophiles

Acylation > > (Thiojcarbamaoylation of protein nuclecphiles = > lsocyanates, lsothio:
Acylation >> Acyl transfer via nuclecphilic addition reaction

Acylation >> Acyl transfer via nuclecphilic addition reaction »» Carbodiimides
Acylation > > Direct acylaticn involving a leaving group

Acylation > > Direct acylaticn invalving a leaving group »» (Thio)Acetates

Acvlation = > Direct acvlation invalving a leaving aroun = > [ThiolAcvl and (thiclcarl
£

Combine profiles
[ Invert result
® AND O OR [ strict

OK | | Cancel
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QSAR TOOLBOX

Category Definition
Calculation of Alert performance accounting
metabolism for one alert

In summary we see that the first alert is the most suitable to
define a category.

@ - o x e - bx
Target Combinded parent and Positive 93.48% Show chemicals..
Michael Addition praducts requirements: With data(65)...
Michael
a.l e rt 1 Michael Addition > > Michael addition on ginoid type compounds AdditiomANDI:Maiihael . Show chemical
. - . o S . . - . o Negative 1.52% oW chemicals.
Michael Addition >> Michael addition on ginoid type compounds > > Quinone methic Addition »> Michael addition >
No alert found on ginoid type With data(l)..
. . compounds <AND>Michael
Schiff base formation Addition »> Michael addition Show all(142)...
al e rt 2 Schiff base formation == Schiff base formation with carbonyl compounds on ginoid type compounds I t 1
Schiff base formation » > Schiff base formation with carbonyl compounds > > Aldehyd > Quinane methide(s)/ aler
E S imines; Quinoide cxime
structure; Nitroguinones,
- MNaphthoquinone(s)/imines
| Down | | Up | | Reset | | Options (Protein binding alerts for skin
Profiles sensitization by OASIS)
(N/AY -
Acylation O w
Acylation > > (Thiojcarbamoylation of protein nucleophiles -
Ac_ylatiun >> (Th io}carbamo.ylation of p_n.:utein r?lecleophiIz-as == lsocyanates, |sothio Combinded parent and Positive 76.55% Show chemicals...
Acylation > > Acyl transfer via nucleophilic addition reaction .
products requirements: With data(111)..,
Acylation = > Acyl transfer via nucleophilic addition reaction > = Carbadiimides Sehiff baze
Acylation > » Direct acylation involving a leaving group Formatl'a-_rl <AND>S-c_h|'fF base Negative 23.45% Show chemicals...
Acylation > > Direct agylation involving a leaving group >> (Thic)Acetates formation >> Schiff base .
; : o il . . : v formation with carbonyl With data(34)...
Acvlation > > Direct acvlation involving a leaving argup > > (ThiolAcvl and (thiclcarl
d Show all(265)...
< ¥ compounds<AND > Schiff
. base formation == Schiff base
Combine profiles - .
| | formation with carbonyl I t 2
L] Invert resuit compounds > > Aldehydes aler
® AND O OR  [] Strict (Protein binding alerts for skin
sensitization by QASIS)
QK | | Cancel
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QSAR TOOLBOX

Category Definition
Analogues

* Based on the defined category (Michael Addition<<Michael addition on
conjugated systems with electron withdrawing group<<a,B-Carbonyl
compounds with polarized double bonds) 136 analogues have been
identified (including the target chemical CAS: 90-05-1).

* The Toolbox automatically requests the user to select the endpoint that
should be retrieved.

* The user can either select the specific endpoint or by default choose to
retrieve data on all endpoints (see below).

Fead data? X

® All endpoints () Choose... [ ] from Tautomers

| oK | | Cancel |

Only Skin sensitization database is selected now and we click on OK.
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QSAR TOOLBOX

Category Definition
Read data for Analogues

* The Toolbox automatically informs the user for the number of gathered
data points across the chemicals in the category

x

205 points added across 136 chemicals.

* Click OK to confirm the appeared message
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QSAR TOOLBOX

Category Definition
Summary information for Analogues

66 chemicals with 74 experimental results related to the defined target
-.....endpoint are found.

QSAR TOOLBOX @

» Profiling
The OECD QSAR Toolbox
for Grouping Chemicals
(QISAR

[ —— Filter endpoint tree... 1 [target]

& : -
Structure .y /@ o (@) 'Y\’@ PO s 6L
"
Y Enter GF(TA) with 97 chemicals, 97 data poi
ument 3 -
AS: 120821 [FleherBCe I | | | | I I I !
D Organic functional groups p—— CAS Number 90-05-1 2832-40-8 98-29-3 3568-90-9 39703-09-8 100884-13-7 Invalid CAS number: 0-( 55066-56-3 793-24-8 101-72-4
IT) Organic functional groups I— CAS smiles relation High High High Low Low Low Low High High High
v i"tfra”m' e |— Chemical name(s) 2-Methoxyphenol {16-HYDROXV-M-" _ | 1.2-Benzenediol, 4-{ | Deoxylapachal | | ydrochi 1.1-Dimethylallylkafees Propalis 4-Methylpheryl 3-m _ | 1.4-Benzenediamine _ [ 14-Benzened
“m“‘;ﬁ q |— Composition
—— Molecular Formula C7H802 C15H15N302 C10H1402 C15H1402 C26H3802 C14H1604 C13H1404 C12H1602 C18HZ24N2 C15H18N2
|— Predefined substance type Mano i Mono i Mono i Mona constituent | Mona constituent | Mono constituent | Mona constituent | Mona constituent | Mona constituent "Mono constit

‘— Structural Formula COclcecec1O | CC=0JNcTceclcc )N
ument 6 [#] Parameters

19120 [E) Physical Chemical Properties.
ument 7 [E) Environmental Fate and Transport

20051 A . .
Ecotoxicological Information
0] Grouping with metabolism: 'Skin metabolism = —

IC] Grouping with metabolism: *Skin metabolisi] [J Human Heaith Hazards
| Acute Toxicity

—— Bioaccumulation
—— Carcinogenicity
—— De Toxi
—— Genetic Toxicity
—— Immunotoxicity
(—— Irritation / Corrosion

\ CC(O)C)cTeec(O)e(O)e| CCIC)=ECCT=CC(=0)c2 CC(C)=CCCL(C)=CCEC( CT(C)=CCOC(=0)C=Ce] CCIC)=COC(=0)C=Celd CCIC)ICE(=0)0cTcec(C)e CCICICTICING lecc{Ne2d CCCINCT cecl.

[~} Data Gap Filling Settings

Only endpoint relevant
Only chemical relevant

At this position:

Select a cell with a rigid (bold) path —— Neurotoxicity
Automated workflows I Photoinduced toxici

S | Repeated Dose Toxicity

AW SW AOP

= GPMT (54154)| M: Positive | M: Positive
= HRIPT (6112) |
] LLNA
EC3 (65/73) | | | | | | M: Positive
] Miscellaneous
(3] Undefined Assay (11

—— ToxCast

— : ' ' ©® | Chemical statistics presenting —"
the number of chemicals and the
available experimental data.
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QSAR TOOLBOX

Outlook

* Background
* Objectives
* Specific Aims
* Read across and analogue approach
* The exercise
* Workflow
o Input
o Profiling
o Data
o Category definition
o Data Gap Filling
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QSAR TOOLBOX

Recap

You have identified three protein binding alerts for the target chemical
(pyridaphenthion).

You have calculated and compare the alert performance for each of the
alerts.

®* You have now retrieved in the available experimental results on skin
sensitisation (EC3) values for 65 chemicals with the same mechanism of
protein binding as the target compound, which were found in the “Skin
Sensitisation” database.

®* The user can now proceed to the next module; click on “"Data Gap Filling”.
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QSAR TOOLBOX

Data Gap Filling
Overview

* "Data Gap Filling” module give access to five different data gap filling tools:
O Read-across
O Trend analysis
O (Q)SAR models
O Standardized workflow
O Automated workflow

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

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

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

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

O Standardized and Automated workflows are developed to facilitate the users work. Once started, they
follow the implemented logic and finish with prediction. The general differences between the two type of
workflows are represented on the next slide.

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

Data Gap Filling
Apply Read across

01010
QSAR TOOLBOX h S0 %

» Profiling ¥ Category definttion ¥ Data Gap Filling » Report

Gap Filling

Trend analysis Read icross  (QJSAR

() — Filter endpoint tree...
Y Enter GF(TA) w .
ument2 & - i o o -
Sl Structure "y /© o ‘)e‘\g,\ . o’ - - . R
101 US-EPA New Cher, . o I __,f:“
Y Enter GF(TA) w o
3
Structure info
51 Organic functional groups CAS Number 90-05-1 [2832-40-8 | 58-20-3 | 3568-90-9 | 3970309 | 100882-13-7 | Invalic CAS rumber: 0-{ 55066-56-3 | 793248 | 101-72-4
10 Organic functional groups CAS Smiles relation High High High Low Low Low Low High High High
v 5"‘*'“”‘” D T g Chemical name(s) 2-Methoxyphenol [ 4=((6-HYDROXV-M- [ 12 iol, 4-( | Deowylspachol T Geranylgeranylhydrochi 1,1-Dimethylaliylksffees Propolis | 4-Methylphenyi 3-m _ |1 4-Benzenediamine | | 14-Benzened
?:‘SE" 1 Composition
51 US-EPA New Chemical Categories Molecular Formula CTHEO2 | CisHTsNz02 | ciosie02 | cisHis0z | caeHze02 | Cla1604 | Ci3H1404 | cizHi602 | cieHaanz | cisHiaN2
Y Enter GF(TA) with 70 chemicals, 161 data pc} Predefined substance type Moeno constituent Moeno constituent Moeno constituent Moeno constituent Mono constituent Meno constituent Mono constituent Mongo constituent Mono constituent Mono constit,
g:I:r;lD -;15 Structural Formula Cop*——= Lo e sl emmmaea (2 0)cd] CC(C)=0CCCI0=COCC CC(0)=CCOC(=0)C=Ce] CC(C)=COC(=0)C=Ced CCICC(=0)0cTeec(C) CCIOCTICINE Tece{Ne2d CCICINc el
CAS: 3 ] N w F 1 ] I 1 1 |
ument 6 1| e etars | L
CAS: 1191; [& Physical Chemical Properties 4 Native scale/unit
ument 7 [#] Environmental Fate and Transport kin se ation | (Qasis) (@ data; 9 chemicals)
CAS: 90051 [ Ecotoxicological Information 1 kin sensitization EC3{ratio) (64 data; 36 chemicals) I
[0 Grouping with metabolism: *Skin metabolism si 3 b
51 Grouping with metabolism: *Skin metabolisi [ Human Health Hazards Gap filling scalefunit L
|— Acute Toxicity 4 O Skin Sensitization (Danish EPA)
Bloaccumulation Skin sensitisation | (Qasis) I
Data Gap Filling Settings ) - Skin sensitisation Il (ECETOC) b
° Py [— Carcinogenicity ] Skin sensitization EC3{ratic) L
Only endpoint relevant — 0 = Toxicity / | Skin sensitization GHS (ordinal) L
Only chemical relevant [~ Genetic Toxicity L converted data L
At this position: CITIEE L | 8 from scale Skin sensitisation | (Qasis) 5 L
_ o COEDECrmes A | 64 from scale Skin sensitization EC3{ratio) L
Select a cell with a rigid (bold) path —— Neurotoxicity
::::;a‘:gd E:ﬂkﬂﬂws +—— Photoinduced toxicity ) Data 73/73: Chemicals 65/65
— —— Repeated Dose Toxicity
1 | |
& GPMT (54154)| M: Positive | M: Positive |
= HRIPT (6112)
ELLNA
EC3 5/73) M: Positive M: Positive
@ Miscellaneous (47/65) |M: Positive |'M: Positive | M: Positive | M: Positive | M: Positive | M Negative | M Positive
(¥] Undefined Assay (1/1)
1. Click on the row with the target endpoint and the cell corresponding to the target )

chemical; 2. Go to Data gap Filling; 3. Select Read-across; 4. Select Skin
sensitisation II (ECETOC); 5. Click on OK
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Data Gap Filling
Apply Read across

QSAR TOOLBOX @

» Profiling » Category definition  » D:

The OECD QSAR Toolbox
for Grouping Chemicals
b (s

%

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

Documents Filter endpoint tree...

NUNY o y@i “ . ’éﬁ

Y Enter GF(TA) with 97 chemicals, 97 data points

: 66251 o . B
US-EPA New Chemical Categories Structure e /© O G yeu

rganic functional groups SRR | | | | | | | | |
S leme CAS Number 90-05-1 55066-56-3 101-72-4 1205-17-0 1166-52-5 1032-01-1 121-78-9 186743-30-6 54393-89-4 2785-87-7

Y Enter GF(TA) with 162 chemica CAS Smiles relation High THigh Thigh Thigh righ righ T high Low "High [ High

f’;ﬁ:ﬂ Chemical name(s) Methoxyphenol &-Methylphenyl 3-m 14-Benzenediamine ?-Methyl-1 3-benzo Benzoic acid, 345t o Benzoic acid, 345t g 34 5-tribydroxybenz ISOPROPVL_\SOEUGEN{: 2nitro-d-{propylsull o 2-Methoxy-4
US-EPA New Chemical Categories Composition ] ] ] ] ] ] ] ] I
¥ Enter GF(TA) with 70 chemicals, 161 data poii Molecular Formula C7HEO2 | craris02 C15H18NZ | c11H1203 | c19H3005 | ci5H2205 | cioH1205 | czH1602 | corznzces [crorac2
ent 5 Predefined substance type Mone constituent Mono con 0 constituent Mono constituent Mono constituent Mono constituent Mono constituent Mono constituent Mono constituent Mono constit
i 1:]67‘53 Structural Formula COclecceclO CCIOCC= 1 INeece(Ne2eeeced CC{Celecc20C0e2¢1)C] CCCECCCCCECCOC(=0] CCCCCCCCOC(=0)e e CCCOC(=0)cTec(O)e(0) CCCOeTcelC=CC)ece 10| CCCSelceclNele)IN+){ CCCclcce(O)e
- ] | 1 1 | | ] |
1119120 () Parameters !
=t 7 [#] Physical Chemical Properties
: 90051 [# Environmental Fate and Transport ’
Srouping with metabolism: *Skin metabolism simu [ Ecotoxicological Information V
Srouping with metabolism: ‘Skin metabolism simu ~ 2] Information X
¥ Enter GF(RA) with 62 chemicals, 69 data poi [f [ LC 1
t—— Acute Toxicity
(E T BTl Ty J | 4 abserved values for 4 chemicals were excluded due ta missing X descriptor value(s)

(-] Data Gap Filling Settings Carcinogenicity

Only endpoint relevant [ LI=00 . A
Only chemical relevant — Genetic Toxicity | |
—— Immunotoxicity T T

S Tz t— lmritation / Corrosion ’ | | %

Select a cell with a rigid {bold) path | Neurotorxicity | | 2

Automated workflows I— Photoinduced toxicity )

Stanchdiser [Norkdon:) t—— Repeated Dose Toxicity )

(-] Sensitisation AW SW AOP

(18/18)| M Positive | | | |'M: Positive |'M: Positive | | | | M: Positive
(5/11),

| M: Positive

1. The Toolbox informs the user that 4 observed values for 4 chemicals were
excluded due to missing X descriptor values; 2. Click on OK
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Data Gap Filling
Apply Read across

- r_|'| 01010
QSAR TOOLBOX @ & 5 FI'I So100 %

» Input » Profiling P Category definition b D Filling » Report

Gap Filling Workflow The OECD QSAR Toolbox

. ® » for Grouping Chemicals

into Categori
= - ~

Trend analysis Read across (Q)SAR  Standardized Automated

Developed by LMC, Bulgaria
Do Filter endpoint tree... 1 [target]

] on o e B SO

JS-EPA New Chemical Categories Structure Ly /©
¥ Enter GF(TA) with 87 chamicals, 97 data points

et 2

- 120821

S P are g

Structure info

Organic functional groups CAS Number 90-05-1 55066-56-3 1101724 11205170 1166-52-5 1'54393-89-4 |2785-87-7
Y Enter GF(TA) with 162 chemicals, 234 data poin CAS Smiles relation High High T High THigh [ High 7| & Choose one I | High [ Figh
il Chemical name(s) 2-Methoxyphenal | 4-Methylphenyl 3-m o | 14-Benzenediamine | | >-Methyl-1 3-benzoc o | Benzoic acid) ISOEUGENY 2-nitra-4-(propylsulf g | 2-Methoxy-4
662 ! | I I = I £ | I
US-EPA New Chemical Categories CEmETEie | ] ] ] | piess L ] ]
¥ Enter GF(TA} with 70 chemicals, 161 data point Molecular Formula CTHEOZ Ci2K1602 CisH1ENZ C11H1203 C19H3005 O Al COH12N2025 C10H1402
Predefined substance type lono constituent lono constituent lono constituent lono constituent lono constit - tuent lono constituent lono constit
M i M i [ M M i O Mode M M i
Structural Formula COclecccc10 CCIOCC=0)0cTeec(C) CCICNeTeec{Ne2eeceed CT(Ceecc20C0c2eT)C: CCCOCCeeeq ECClccct0] CCCSeTece(N)eleT)N+1{ CCCeTeeelO)e
[ Parameters T T T n O Lowest mode P 1 T
[ Physical Chemical Properties | | | B O Highest mode I
[# Environmental Fate and Transport | | | O Medisn

Srouping with metabolism: ‘Skin metabolism simu & Ecotoxicological Information

Srouping with metabolism: ‘Skin metabolism simu O Lower median L
Y Enter GF(RA) with 62 chemicals, 69 data poil RaojHealin] b P ) L
Acute Toxicity O Higher median 3
Bioaccumulation O Minimal
(] Data Gap Filling Settings — - — . =
arcinogenicity @ Masximal
n Tovicine ¢ o
Only endpoint relevant < >

Only chemical relevant

A e Read-across prediction for EC3, based on 6 values
At this positi Predicted: Positive

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

Prediction

Positive - i e - GO NG GHD O IO CDO0O GEEND © ® O &

Calculation options

Data usage

. e s
Prediction approach optiens

RN RS S A A S S S N S S R S L A S S T S S - Use target data for prediction

use target data for prediction

EC3
[HEN

log Kow Do

t prediction

1. Go to Calculation options and click on Data usage; 2. Select the worst case scenario, i.e. x|
“‘Maximal” data; 3. Click on OK
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Data Gap Filling
Apply Read across

— Xa4ed

y —

| Subcategorization — o x %
Options 4 Adjust options
Select All_|[ Unselect All Invert op » Category definition > Data Gap F » Report
« Predefined A
Database Affilation
Inventory Affiiation

Phenols (Acute toxicit|

« General Mechanistic
Biodeg BioHC half-iife (Biowin)
Biodegradation primary (Biowin 4)
Biodegradation probability (Biowin 1)
Biodegradation probability (Biowin 2}
Biodegradation probability (Biowin 5) < >
Biodegradation probabilty (Biowin 6}
Biodegradation probability (Biowin 7} Differ from t
Bludeg.mdatm ultimate (Biowin 3) . ) At least
DMA bindina by OASIS O Al catec

Optiens 4
Select All Unselact All Invert

Do not account metabalism B (2) Aldehydes (Acute

4+ Documented (19) Anilines (Acute t) IR
Observed Mammalian metabolism (4) Esters (Acute toxid]
Observed Microbial metabolism (1) Esters (Chronic to
Observed Rat In vivo metabolism e (18/18) M: Psitive M: Positive | M Positive
Observed rat liver metabolsm with quantitative data (1) Neutral Organics e : - +—
Observed Rat Liver 59 metabolism (10) Not categorized 1)

4 Simulated (35) Phenols (Acute tc 1

- - (61/69)| Positi M: Positive M: Positive M: Positive M: Positive M: Positive M: Positive M: Positive M: Positive M: Positive
(1) Polynitroaromatic n |
M: Positive M: Negative
< >
Hydrolysis simulator (acidic)
Hydrolysis simulator (basic) Selected 38 (23/67) 3
Select different | Uty v
in vivo Rat metabolism simulator Z1 | >
Microbial metabolism simulator v Remove selected 1 |-
At this position: Descriptars Read-across prediction for EC3, based on 6 values — Select / filter data | -

Predicted: Positive

I Posiive + ° © e DO WO @WEO CDEEe COWD © @ © ° } T }
Mark chemicals by descriptor value
Y ‘ Filter points by test conditions ‘
Negative |- ® ‘ Mark focused chemical ‘
‘ Mark focused points ‘
1. Go to Select/filter data and click on Subcategorize; 2. Select the US-EPA New Chemical |-

Hiction

Categories profiler; 3. Click on Remove selected Ea

The OECD QSAR Toolbox for Grouping Chemicals into Categories July, 2017 71



QSAR TOOLBOX

Data Gap Filling
Accepting the predicted result

QSAR TODLBOX C) E J._h :. %

¥ Input » Profiling ¥ Category definition > D ¥ Report
Workflow The OECD QSAR Toolbox
| 3

2

« -

Trend analysis Read across  (Q)SAR  Standardized Automated
o Documents Filter endpoint tree... 50
New Chemical Categories . o 3 o R
'r GF(TA) with 97 chemicals, 97 data points 5 @) . a H o
Structure o ) e l@k,s\ o JQL,-Q: " . ,@
. o AD L. e ~ A e, .
functional groups -
functional groups newany
'r GF(TA) with 162 chemicals, 234 data points |— Photoinduced toxicity
t—— Repeated Dose Toxicity
New Chemical Categories -] Sensitisation AW SW AOP
:r GF{TA} with 70 chemicals, 161 data points
& GPMT (a/8)| M: Positive | M: Positive | | |'M: Pasitive | | M Positive
& HRIPT (am) | | M: Positive M TTSugiem2
£] LLNA =) Confirm X
EC3 (23127) M: Positive M: Positive M: Positive M: Positive | M Positive M: Positive
1g with metabolism: *Skin metabolism simulator’
- r: ~ . (3] Miscellaneous {310)]
1g with metabolism: ‘Skin metabolism simulator' Are you sure you want 1o sccent this prediction? | 4
'r GF{RA) with 62 chemicals, 69 data points — ToxCast ¥ ¥ P s P : [
Data usage options are changed to: Maximal I— Toxicity to Reproduction
(G Ch: 24| Data: 23 Subcategorized: US-EPA Ne L@ Toxicokinsti gsm and |
Yes No e . . : . .
Prc L
[~ ] Data Gap Filling Settings Predefined / | | | | | |
US-EPA New Chemical Categories Phenols (Acute taxicity) Fr henols (Acute toxicity) Phenols (Acute taxicity) Phenols (Acute toxicity) Phenols (Acute toxicity) Phenols (Acute taxicity) Phenols (Acute toxicity) Phenols (Acute taxicity) Phenols (Acui
Only endpoint relevant < 2 >
Only chemical relevant
At this position: Read-across prediction for EC3, based on 5 values | Select / fiter data | ~
Predicted: Positive
Select a cell with a rigid (bold) path o
Automated workflows FeiEier Subeategorize
Einnol e Mark chemicals by WS
Positive e o L] e o o L] L] o0 o ee o L] *
Mark chemicals by descriptor value
= Filter points by test conditions
Mark focused chemical
Negative +
Mark focused points
-9 ¥ T 1 Remove marked data
0 05 1 15 2 25 3 35 4
log Kow Clear existing marks

/ Accept prediction
1. Click on Accept prediction; 2. Confirm with “Yes” -
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Recap

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

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

® Click on “"Report” to proceed to the last module.
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Outlook

* Background
* Objectives
* Specific Aims
* Read across and analogue approach
* The exercise
* Workflow
o Chemical Input
o Profiling
o Endpoint
o Category definition
o Data Gap Filling
o Report
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Report
Overview

®* Report module could generate report on any of predictions
performed with the Toolbox.

* Report module contains predefined report template which users
can customize.

* Two type of report files are generated:
- Prediction report — containing information for the target

- Data matrix — containing information for the analogues used
for the prediction.
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Report
Generation report

L 01010 X6
QSAR TOOLBOX 3 l_h So100

» Profiling ¥ Category definition ¥ Data Gap Filling

Reports The OECD QSAR Toolbox
for Grouping Chemicals
a« Eﬂ a« a« into Categories

Prediction Data Matrix Category QMRF Developed by LMC, Bulgaria

I Filter endpoint trec... 1 [target]

Structure e =1 Customize report content and appearance - 0 X

ing with metabolism: *Skin metabolism simulator®

[#] Structure info
Data usage options are changed tc Gl

| Data: 23 Subcategorized: US-EPA New Ch ) ; y
[ Physical Chemical Properties

[# Environmental Fate and Transport
[#] Ecotoxicological Information

[E] Human Health Hazards

t—— Acute Toxicity
—— Bioaccumulation

t—— Carcinogenicity

p— Toxicity /
t—— Genetic Toxicity

t—— Immunotoxicity

— lrritation / Corrosion
—— Neurotoxicity

—— Photoinduced toxicity
—— Repeated Dose Toxicity

Target and prediction summary
rediction details _
rediction details (1l) E

srget profiles

Analogues selection details

ata for analegues

Appendix: Grouping / subcategorization

£ sensitisation AW SW AOF |
& GPMT (57/57)| M: Positive |
(3 HRIPT (6112)

Move Up

EC3 6775) =0 M: Positive
{#] Miscellaneous (50/68)|
{#] Undefined Assay 11)
— ToxCast

t—— Toxicity to Reproduction

o icokinefic lism and

Cancel

Create report

M: Positive

1. Go to the Report module; 2. Click on Prediction; 3. Click on Create report
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Report
Generation report

After the click on the Create report button, Generated report files window

appears. It contains two type of files:

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

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

. Generated report files — O >

=

| Prediction report
Data matrix

PDF file containing the prediction report
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Report
Generated report files

Prediction report

Prediction of EC3 for guaiacol 117
QQSAR Toolbox prediction for single chemical
Date: 29 Jul 2017
Author(s):
— Data matrix report
Target information
. . L ) Data matrix_29.7.17_15_33_09_(1)alsx = =
Structural information Mumerical identifiers Chen|
I A [ s c | o E F| G H | ) K L m N o [ p Q R | s T N
1 Target chemical Neighbour #1 Neighbour #2 Neighbour #3 Neighbour #4 Neighbour #5
SMILES: EC#: N/A 2-Mig] | 2 Substance identity
COclcooccl CAS#: 90-05-1 2-M4f
Orthers Nf& 2-meg o oH
Structure imcol] | stuctre s e . /@\O
T g HsC 1< o e o "
on o
3 4
4 |cas number 20051 51101 452868 488175 125319 108453 1
5 Chemical name guaiacol 2,6-Dimethowyphenol 4 Methylcatechol 3-methyleatechol hydrauinone resorcin
6 Other identifier
7 |sMmILEs ol 10 COclecee0C)e10 Celece(O)elOlel Celeeee(0)e10 Oclece(O)ecl Ocleeee(O)el
HC 5
9 Parameters unit
10
" 11 profilers
12  Profites used for grouping/subcategorization
Parentand 4 metabolites:; Parent and 4 metabolites: Tl
Has all of the required categories: Has all of the required categories:
Michael Addition, Michael Addition > Michael Addition, Michael Addition > i
Michael addition on ainoid Michael addition on ainoidty Parent and 2 metabolites;; Parent and 2 metabolites; Parent and 1 metabolites; Parent and 9 metabolites;
compauns tchas Ao s o chael compoune tnchaet addion s el M35 allofthe required categories: Has al | of the required categories: as all of the required categories: as all of the required categories:
el ot e compounds o ot ype compaun s MichE! Addition,Michael Addition > - Micheel Addition, Michae| Addtion 5> | Michael Adition, Michae| Addition > Michae| Adition, Michael Addition »>
Seinone me‘:me(sl/ip’:imf;uimme einone me?me(sm:ines Zuimme Michael addition on ginoid type Michael addition on ginoid type Michael addition on ginoid type Michael addition on ginoid type
Prediction summa Grouping with metabolism: Skin metabolism o vt Mitroeuomes e et Nitro o COMpoUnds, Michael Addition >» Michael compounds, Michasl Addition > Michae compounds, Michael Addition »> Michael compounds, Michael Addition > Michael
ry Sim“:’st:ﬁ(primwgmupi'ng] re; Nitrogquinones, ire; Nitroguinones, =ddition on qinoid type compounds >»  addition on qinoid type compounds >»  addition on qinoid type compounds > addition on qinoid type compounds =
Has the following additional categories: HasmmllmmgamnmalEm;;mu_ Quinone methide(s)/imines; Quinoide  Q ; Quinoide  Qu i Quinoide  Quinone methide(s)/imines; Quinside
Predicted endpoint: EC3; No effect specified; No species specified; No durati o alert found, Schiff base fommmtion. | Ne alert found, Schiff base formation oxime structure; Nitroquinones, oxime structure; Nitroquinones, oxime structure; Nitroquinones, oxime structure; Nitroguinones,
ideli i Schiff base formation »»schiff b Schiff base formation »schiff b g g
guideline specified e e Hastreallowngcitional camgors: | Fosthe categories ¢ additiona cotegris: | s the fllowin additons cotegris
- I - Schiffbase formation >>Schiffbase  Schiff base formation >» Schiff base Noalertfound No alertfound No alertfound No alertfound
Predicted value: Positive formation with carbonyl compounds > formation with carbonyl compounds ¥
Aldehydes Aldehydes
Unitfscale: Skin sensitisation II (ECETOC) SE]
14 Us-EPA New Chemical Categories. Phenols (Acute toxicity) Phenols (Acute toxicity) Phenols (Acute toxicity) Phenols (Acute toxicity) Phenols (Acute toxicity) Phenols (Acute toxicity) v
Data gap filling methed: Read-across analysis W A v W] sheet1 /T3 41 i ]
Summary: manually editable fiald
Mot provided by the user
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Congratulation

®* You have now been introduced to the defining of target endpoint;

®* You have now been introduced to the coloring of profilers and
databases.

®* You have now been introduced to the consecutive steps of the
calculation of alert performance.

* Note proficiency comes with practice.
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