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QSAR TOOLBOX

Background

* This is a step-by-step presentation designed to take the
Toolbox user through the workflow of a data gap filling
exercise taking into account the performance of the alerts
identified in the target structure or in its metabolites.
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QSAR TOOLBOX

Keywords

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

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

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

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

ALERT PERFORMANCE - Performance of an alert to predict the target endpoint based on the chemicals in
the selected databases having the same alert and experimental data available for them. The alert performance
(AP) is also of help for selection the most appropriate alert(s) for defining categories.

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



QSAR TOOLBOX

Outlook

* Background

* Keywords

* Objectives

* Specific Aims

* Alert performance
* The exercise

* Workflow

The OECD QSAR Toolbox for Grouping Chemicals into Categories April, 2020 6



QSAR TOOLBOX

Objectives

This presentation demonstrates a number of functionalities
of the Toolbox:

* Define a target endpoint;
* Illustration of relevancy of the profilers and data availability;

* Define the primary group (i.e. searching for analogues) by
accounting for a metabolism;

*® Calculation of an alert performance (AP) accounting for the
metabolic activation of the chemicals;
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QSAR TOOLBOX

Specific Aims

* To familiarize the user with the Alert performance (AP)
functionality;

®* To introduce to the user the calculation of AP accounting for
the metabolic activation of the chemicals;

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

Alert performance

* Alerts are the main category-building units of many profiling
schemes (profilers) and their definition is based on a
theoretical knowledge and empirical observations.

* The alert performance is estimated based on the distribution
of the chemicals having (a) specific alert(s) across the
available experimental data for a defined endpoint.

* AP can be applied for endpoints for which the experimental
data exists as potency categories (e.g. Positive, Equivocal,
Negative; Strong, Weak, Non sensitizer, etc.).

* The outcome of the estimation provides percent of the Positive
and Negative performance and the number of chemicals used
to calculate the performance.
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QSAR TOOLBOX

The Exercise

* In this exercise the skin sensitization potential of 1,3-
Propanediamine, N-(3-aminopropyl) [CAS# 56-18-8] (i.e. the target
chemical) will be predicted.

* The target endpoint (i.e. Skin sensitization) will be preliminary
defined.

* Category will be defined accounting for the skin metabolism of the
chemicals.

* Alert performance (AP) will be evaluated for the alerts found in the
package a parent & metabolites.

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

* The alert performance item generated for the report will be shown.
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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

* We will go through all of them with the exercise
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Workflow

Scheme illustrating the Toolbox workflow
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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 the chemical
structure, the goal here is to make sure the molecular structure
assigned to the target chemical is the correct one.

* Other key functionalities such as “"Define a target endpoint” are
also placed in the Input module.

* Possibility to enter the chemical via additional chemical ID (e.g.
EC number) is also available since version 4.3 of the Toolbox.
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QSAR TOOLBOX

Input
Entering a Chemical by CAS #

[2) Q3AR Toolbox 4.4.1 [Document 1] — O =

01010
01 0 ’
QSAR TOOLBOX 10100 % B
» input » Profiling » Category definition  » Data Gap Filling » Report -@

Document Single Chemical Chemical List Search Target Endpaint e JSAR Toolbox

R XUmm- § &= - W ¢ O

New Open Close Save CAS# Name  Structure Composition  Sel miDs  Database Inventory List Substructure (SMASZE ary Define

° Documents | Search by CAS #
&% Document 1
s
-

[ selectall || Unselectall || Invert Selection | Selected 1 of 1

Developed by LMC, Bulgaria

CAS 56-18-8

SMILES NCCCNCCCN
CS Relation High

Substance ~ Mono constituent
Composition HaNs A _NH_~_-NH2
Name 1.3-Propanediamine, N-(3-aminoprog

NICNAS -

“anada T)

<

Sources

Click on CAS# icon (1) in the Input module. “Search by CAS#"” dialogue appears. Type
CAS number 56-18-8 in the field (2) and click the Search button (3). Confirm by OK (4).
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QSAR TOOLBOX

Input
Define the target endpoint

o) QSAR Toolbox 4.4.1 [Document 1]

QSAR TOOLBOX @

F Input P Profiling P Category definition » Data Gap Filling

Document Single Chemical Chemical List Target Endpoint

B & X2 mm .- § &.m 8 B E. ¢ ©

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

° Documents Filter endpaint tree...

@& Document 1

# [C: 1;Md: 0;P: 0] CAS: 56188

Structure PR

3 Stracure nfo —

[%] Parameters

[#) Physical Chemical Properties

[#] Environmental Fate and Transport
=] Ecotoxicological Information

[#] Human Health Hazards

Defining of the target endpoint is needed for calculation of AP later on. This is a
two-step way process:

« First, the main endpoint position has to be specified, e.g. Human Health
Hazard / Sensitization

« Second, the specific meta data fields such as “type of method”, “assay”, etc.

related to the main endpoint tree position has to be defined (see next slides).
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QSAR TOOLBOX

Input
Define the target endpoint

8] QSAR Toolbox 4.4.1 [Document 1] — m} *

QSAR TOOLBOX % (=1
» Input * Profiling » Category definition » Data Gap Filling » Report HE
Document Single Chemical Chemical List Search Target Endpoint :hE{E]EC[J_O-Sg:l TC'_C‘It;C*
= P or Grox i
B & X &8 mm@m . I & . m 8 E E L | ¢ e
New Open Close Save CAS# Name  Structure Composition — Select ChemlDs Database Inventory List Substructure (SMARTS)  Query

Y | [target]

Developed by LMC, Bulgari:

° Documents Filter endpoint tree...

@ Document 1

# [C 1;Md: 0:P- 0] CAS: 56188

Select endpoint X

Filter: -Close
[#] Structure info _ I Physical Chemical Properties

I Environmental Fate and Transport
(5] Parameters I Ecotoxicological Information
[#] Physical Chemical Properties 4 Human Health Hazards
[#] Environmental Fate and Transport Acute Toxicity

Structure e W

[#] Ecotoxicological Information ! gl[;iiumulatlon
—— EE— = Carcinogenicity
= = Devel tal Toxicity / Teratogenicity
Step 1: Define the general target endpoint Gt Torkly /Teretogeni

Immunotoxicity
Irritation / Corrosion
Meurotoxicity
Photoinduced toxicity
I,_Re gatesd Dose Toxicity

Toxicity to Reproduction
I Toxicokinetics, Metabolism and Distribution

Click on the Define icon (1). The “Select endpoint” dialogue appears. First select the general target
endpoint - “Sensitisation” (2) located under the Human Health Hazard and then click on Next (3)
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QSAR TOOLBOX

Input
efine the target endpoint

8] OSAR Toolbox 4.4.1 [Document 1]

01010
QSAR TOOLBOX 0100 % =2

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

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

B & XE mm-.- § &6.2 8 =2 E- 1 ¢

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

° Documents Filter endpoint tree... ? 1 [target]

% Document 1

# [C: 1;Md: 0;P: 0] CAS: 56188

Siruch e '| Select endpoint %
ructure L

4 Human Health Hazards
Sensitisation

3 Sractrs ko I

[#] Parameters

[#] Physical Chemical Properties

[#] Envir | Fate and Transport
[#] Ecotoxicological Information

[#] Human Health Hazards

Step 2: Define the specific target ||| :_S"_V_ ________ _%
endpoint by addition of metadata o " T 5
Ién_decint_ ___________ NECE ________ 4 Selection of additional

metadata fields:

(1) From the drop-down menus define the following specific information:
Endpoint - EC3; Organ - Skin; Type of method - in Vivo; Assay - LLNA
(2) Click on Finish.
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QSAR TOOLBOX

Input
Define target endpoint

QSAR TOOLBOX @ 1‘1‘1 o %

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

Document Single Chemical Chemical List Search Target Endpoint

B & X @ mmom@ .- §4 &.-. 2 BB E- H ¢ ©

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

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

% Document 1

# [C: 1;Md: 0;P: 0] CAS: 56188

N
Shichine HaM o NH Az

9 Strckur oo o

[3] Parameters

[#] Physical Chemical Properties

[#] Environmental Fate and Transport
[3] Ecotoxicalogical Information

=] Human Health Hazards

— Acute Toxicity

—{+] ADME

~— Bioaccumulation

—— Carcinogenicity

— Di | Toxicity / T icity
—— Genetic Toxicity

~—— Immunotoxicity

— lrritation / Corrosion
— Neurotoxicity

~— Photoinduced toxicity

Once the target endpoint is
defined, the related row of
: the endpoint tree is

L Seointin Wbt and Disision highlighted.
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QSAR TOOLBOX

Profiling
Overview

* As you know, the “Profiling” refers to the electronic process of
retrieving relevant information on a compound which is stored
in the Toolbox, other than fate and (eco)toxicity data.

* The available information includes likely mechanism(s) of
action, as well as observed and/or simulated metabolites.

®* Based on the already defined target endpoint (slides #20-22)
the profilers and metabolism simulators are automatically
grouped by their relevancy to the endpoint”®.

*More details regarding the grouping of profilers by relevancy could be
seen in tutorial “Example for predicting skin sensitisation taking into
account alert performance”.
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QSAR TOOLBOX

QSAR TOOLBOX

Profiling Custom profile

Apply i New Delete

(]

Documents

& Document 1

# [C: 1;Md: 0;P: 0] CAS: 56188

Profiling methods

Unselect All

Options 4
f Select All
n Suitable
Protein binding alerts for skin sensitiza
Protein binding by OASIS
= plzusitle
M Chemical elements
M Groups of elements
M Keratinocyte gene expression

Protein binding alerts for skin sensitizz’
M Aguatic toxicity classification by ECOS/|
M | ininski Rule Oasis

Metabolism/Transformations.
2 Selected
Invert

(-]

Options 4
f Select All
=] Suitable
Autoxidation simulator
Skin metabolism simulator
W Plausible
W Autoxidation simulator (akaline mediu

Unselect All

3

M Dissociation simulator
W Hydrolysis simulator (neutral)
W Unclassified

The OECD QSAR Toolbox for Grou

P Profiling

Filter endpaint tree...

Profiling
Profiling

10100

P Category definition P Data Gap Filling

Y 1 [target]

Structure

HaP o JNH, e _AH2

Profiling

[#) Structure info

(%] Parameters

[#] Physical Chemical Properties
) Envir I Fate and Tr

Il Ecotoxicological Information
{| Human Health Hazards

— Acute Toxicity

—{* ADME

— Bioaccumulation

rt

P

——— Carcinogenicity

tal Toxicity / T
—— Genetic Toxicity

— Immunotoxicity

— lrritation / Corrosion

—— Neurotoxicity

—— Photoinduced toxicity
~——— Repeated Dose Toxicity

-] Sensitisation

— D

=l in Vivo
=] LLNA
EC3
— ToxCast
— Toxicity to Reproduction
—{#] Toxicokinetics, Metabolism and Distribu

ping Chemicals into Categories

AW SW

[[] Do not show this dialog

the target

Xoeed

2«
=&

The OECD QSAR Toolbox
for Grouping Chemicals
into Categories

=

Developed by LMC, Bulgaria

Selected profiles will be applied on all metabolites!
Do you want to continue?

Yes | | MNo
s

(1) Go to Profiling module and unselect all previously ticked
profilers (click on Unselect All button)

(2) Select the profi

lers defined as suitable to the target

endpoint by clicking on the box in front of “"Suitable” level.

(3) Similarly to (2)
(4) Click on Apply

applied on all ge

select the “Suitable” simulators.
button.

~ (5) Information message appears to notify that profilers will be

nerated metabolites. Click on Yes.
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QSAR TOOLBOX

QSAR TODOLBOX

Profiling Custom profile

P 4

Apply View New Delete

° Documents

% Document 1

# [C: 1;Md: 0;P: 0] CAS: 56188

° Profiling methods
Options 4
f Select All
Suitable
Protein binding alerts for skin sensitiza|
Protein binding alerts for skin sensitiza|
Protein binding by OASIS
M Plausible
M Aqguatic toxicty dassification by ECOS/
M Chemical elements
M Groups of elements
I Keratinocyte gene expression
M | ininski Rule Dasis

3 Selected
Unselect All Invert

° Metabolism/Transformations.
Options 4 2 Selected
f Select All Unselect All Invert
Suitable
Autoxidation simulator
Skin metabolism simulator
W Plausible
W Autoxidation simulator (alkaline mediu|
W Dissociation simufator
W Hydrolysis simulator (neutral)

mulator (acidic)
mulator (basic)

Profiling

Profiling the target

T B

P Profiling

Filter endpoint tree...

Structure

—— Repeated Dose Toxicity
.-J Sensitisation

EC3

AW SWAOE |

a1 o
I'I'l 0100
10100

P Category definition

Y |1 [target]

HaMo L m HH o AHH2

—%neml Mechanistic
Protein binding by OASIS

Endpoint Specific
Protein binding alerts for skin sensitiz...

Protein binding alerts for skin sensitiz...

No alert found

Mo alert found
MNe alert found

P Data Gap Filling

As a result of the applying of the profiles
and metabolic simulators suitable to the
target endpoint:

No alerts are found

structure;

in the target

The target chemical does not autoxidized.

Four metabolites are simulated by the Skin
metabolism simulator

Protein binding alerts are identified in
some of the generated skin metabolites.

More details for the mechanism of
interaction and some additional information
is also provided (see next page)

-] Metabolism/ Iransformation

1=} Autoxidation simulator

| General Mechanistic

Protein binding by OASIS

-] Endpoint Specific

Protein binding alerts for skin s...
Protein binding alerts for skin s...
=] Skin metabolism simulator

= General Mechanistic

Protein binding by OASIS

= Endpoint Specific

Protein binding alerts for skin s...
Protein binding alerts for skin s...

0 metabolite(s)

4 metabaolite(s)
3 x Schiff base formation

1 x Skin sensitization Categor..,

3 x Schiff base formation

A

Profiling result of the target structure
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Profiling result of the generated metabolites
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QSAR TOOLBOX

Profiling

Profiling the target
QeAR TOBLEOX T T T B (4

» Category definition  ® Data Gap Filling » Report

rof Custom profile

| Explanation for: Protein binding alerts for skin sensitization by QASIS -> Schiff base formation »> Schiff base formation with carbony.. — [m} i

Definition | Properties | Training Set| Literature | Metalnfo Table | Custom Captions | Scheme

Apply View New Delete Filter: | |
° Documents Filter endpoint tree.. ? Litamet] 4 Schiff base formation ~|| Mechanistic Domain: Schiff base formation
4 Benzoyl Schiff base formation
@ Document 1 | phesphine oxid . . . .
# [C: 1:Md: 0:P: 0] CAS: 56188 ) )yl phosphine oxides Mechanistic Alert: Schiff hase formation with carbonyl compounds
4 Direct acting Schiff base formers
. 1,2-Dicarbonyls and 1,3-Dicarbonyls
Structure '\ Profiling results - O bes Di-substituted alpha, beta-unsaturated alde Structural Alert: Aldehydes
4 Pyrazolones and Pyrazolidinones derivatives
4 4 metabolite(s Pyrazolenes and Pyrazolidinones
s) 4 Schiff base ation with carbonyl compount
4 1 x No alert found Activated Carbonyl compounds
NCCCNCCC(O)=0 Aldehydes All aliphatic aldehydes can potentially undergo Schiff base formation with a
4 H 5 alpha-Ketoesters . . . . . .
3 % Schiff b_ase farmation . . Aromatic carbonyl compounds primary amine, which is a reversible reaction (optimal at pH 3-4) and proceeds
4 3y Schiff base formation with carbonyl compounds Bis aldehydes o stages via a telrahedral intermeckat
: ¥ 0 stages viaa intermedhiate.
4 7y Aldehydes 4 5N
° o — MCCCHNCCC=0 4 Carbenium ian formation (enzymatic)
rofiling met = — ToxCast = = S— Carbenium ion
Options 4 3 Selected Il L— Toxicity t SoEnbic=0 4 Nuclegphilic substitution (SN1) on alkyl (aryl) o Ne—pr
f Select All Unselect Al [ 1nvert I L) Toricolin 4 1 x Bis aldehydes Wercury compounds 4 P-NH, y
Suitable e 0=CCCNCCC=0 a5 B ——
Protein binding alerts for skin sensitizal UL, ) 4 betivated alivl and nronzre s franment H H
Protein binding alerts for skin sensitiza| ?Ge“eml N . ) R=any carbor atom
Protein binding by OASIS Protei P
M Plausible Endpoint xplanation
M Aguatic toxicity classification by ECOSH Protei
Chemical elements -
Groups of elements i . . . .
™ s s s ;! . _830 According to Roberts ef al., 2015 simple mono-aldehydes are not highly reactive.
Ml | ininski Rule Dasis Y\/ However, the nature of the substituents will affect the reactivity of the carbonyl
groups. For example, in TIMES SS model chemicals having the following
° Metabolism/Transformations structural boundaries will be predicted as strong skin sensitizers:
Options 4 2 Selected 1 Endpoint Specific Map 1
f Select All Unselect All Invert Protein binding alerts for skin s...
Suitable -~ Protein binding alerts for skin s... \‘C
Autoxidation smulator ] Skin metabolism simulator 4 metabolite(s) i
Skin metabolism simulator e
Jausible -] General Mechanistic
W Autoxidation simufator (alkaline mediul Protein binding by OASIS 3 x Schiff base formaticn i R v
M Dissociation simulator -] Endpoint Specific R=H, -Lsp3Ar, -Lsp2C=C, -C(=0)OH. -0C
W Hydrolysis simulator (neutral)

Protein binding alerts for skin s... 1 x Skin sensitization Categor..

or (acdic)

Protein binding alerts for skin I3 x Schiff base formation
M Hvdr mulator (basic)

sensitization by OASIS 3 x Schiff base formation »»..

3

Double click on the cell with profiling a result (1) (or right click and select “Explain”);

A new dialogue appears where the SMILES of the generated metabolites are provided along with the respective profiling
result. Select a metabolite (2) and click on Details (3). The explanation of the mechanism associated with the
identified alert will be shown. Close the explanation window (4).



QSAR TOOLBOX

Data
Overview

* "Data” module refers to the electronic process of retrieving
environmental fate, ecotoxicity and toxicity data stored in the
Toolbox databases.

* The 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 single or limited number
of endpoints).

* Once the target endpoint is defined, the system highlights the
databases where the data for the defined endpoint could be
found
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QSAR TOOLBOX

Data
Collecting the experimental data

qsrr tooLeox N B " e =

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

——— Import Export Delete

s S X & &

Gather Import  IUCLIDG IUCLIDG Database Inventory

°, Ersmeis Filter endpaoint tree...

& Document 1

# [C 1;Md: 0;P: 0] CAS: 56188

Y 1 ltarget]

Structure LN N T L

[# Structure info
[#] Parameters
[#] Physical Chemical Properties Read data? %
Databases () Envir tal Fate and Transport )
2 Selected [l (2] Ecotoxicological Information ® Allendpoints O Choose...
(-] Human Health Hazards

Select All Unselect All
B MUNKU non-cancer e-5A

REACH Skin sensitisation database (no| Rty b oK | | Cancel
M Receptor Mediated Effects {] ADME . £
W Rep Dose Tox Fraunhofer ITEM —— Bioaccumulation o
M Repeated Dose Toxicty HESS B 4
" genicity o
W Rodent Inhalation Database Dl tal Toxicity / T i ]

W Skin Irritation
i —— Genetic Toxicity

— Immunotoxicity
— lrritation / Corrosion

— Meurotoxicity
Inventories — Photoinduced tmmin.y
Options 4 0 Selected — Repeated Dose Toxicity .
P Ty P —{-] Sensitisation AW SWACP _

(1) Go to the Data module

(2) Select all highlighted databases except ECHA REACH.

(3) Click on the Gather button

(4) A message appears asking to Read data/All endpoints. Click on OK

| mpreacuere - B R ’
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QSAR TOOLBOX

Data
CoIIecting the experimental data

QSAR TOOLBOX %

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

Impaort Export Delete

w & O & &

Gather Import  IUCLIDG IUCLIDG Database Inventory

° [ T— Filter endpaint tree...

@ Document 1

# [C: 1;Md: 5;P: 0] CAS: 56188

Structure HaMa o UNH o~ _~NHz2

[#] Physical Chemical Properties

[%] Environmental Fate and Transport
[%] Ecotoxicological Information

° Databases [=] Human Health Hazards

Options «4 2 Selected Acute Toxicity =
f Select All Unselect All Invert —{#] ADME
Bl MUNKU non-cancer EFsA Bioaccumulation
—— Carcinogenicity 3 points added across 1 chemicals.
—— Develog tal Toxicity / Te geni

- 0 2 —— Genetic Toxicity

I Skin Trritation - [ Immunotaxicity

Skin Sensitization — lrritation / Corrosion =
iz —— Meurotoxicity

— Photoinduced toxicity
——— Repeated Dose Toxicity

Sensitisation AW SWACP _
0 Selected Hi
u L in Wivg

« The experimental data for the target chemical appear on the Data matrix

« Additionally, the system shows how many data points have been collected.
In the current example five experimental data points for the target

:,HE” — chemical have been collected from the selected databases.
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QSAR TOOLBOX

Category Definition
Overview

* The next step of the TB workflow is to collect analogues of the
target chemical. This is the critical step in the workflow.

* The analogues search happens in the Category definition
module.

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

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

* The knowledge implemented in the system in the form of profilers
appear here as grouping methods.

* For example, if a specific protein binding mechanism is identified in
the target chemical, it could be used for searching analogues acting
by the same mechanism of interaction with biomacromolecules.

* The profilers, relevant to the defined target endpoint, are
highlighted and could be used to define the category.

* The group could be defined accounting for the metabolic activation
of the chemicals in the cases where an alert is identified in some of
the target” metabolites.
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QSAR TOOLBOX

QSAR TOOLBOX

P Input

Categorize

E E

° Documents
& Document 1
# [C: 1;Md: 5;P: 0] CAS: 56188

Grouping methods
0 Selected
Invert

Unselect All

Suitable
Protein binding alerts for skin sensitzation|
Protein binding alerts for skin sensitzation|
Protein binding by OASIS

Plausible
Aquatic toxicity classification by ECOSAR
Chemical elements
Groups of elements
Keratinocyte gene expression
Lipinski Rule Oasis
OECD HPV Chemical Categories
Organic functional groups
Organic functional groups (nested)
Organic functional groups (US EPA)
Organic functional groups, Norbert Haider|
Protein binding by OECD
Protein binding potency Cys (DPRA 13%)
Protein binding potency GSH
Protein Binding Potency h-CLAT
Protein binding potency Lys (DPRA 13%)
Respiratory sensitisation
Structure similaricy
Substance type
US-EPA New Chemical Categories

ed

The OECD QSAR Toolbox for Grouping Chem

O

K

Define Define with metabolism Subcategorize Combine Clustering

Category Definition
Define the category accounting for a metabolism

* Profiling

=l

Category consistency

Filter endpaint tree...

Category elements

Structure

[#] Physical Chemical Properties

Environmental Fate and Transport

Ecotoxicological Information
=) Human Health Hazards

— Acute Toxicity

—{* ADME

— Bioaccumulation

— Carcinogenicity

— D | Toxicity / T

— Genetic Toxicity

— Immunotoxicity

= lrritation / Corrosion
= Neurotoxicity

= Photoinduced toxicity
— Repeated Dose Toxicity
=] Sensitisation

= in Vive

(] GPMT

=] LLNA
EC3
1] Miscellaneous
+—— ToxCast
— Toxicity to Reproduction
%) Toxicokinetics, Metaboli

=

P Report

01010
I.'I'l Soict
10100

® Data Gap Filling

Hala o JNH o~ ~NH2

AW SWAC

AC)

and Distributi

Profiling

icals into Categories

The grouping methods that are relevant to the defined
target endpoint are highlighted (the “green” are suitable
and the orange are “plausible”).

However, for the current example we saw that it has “No
protein binding alert” as a parent but is getting activated
as a result of a skin metabolism (see slides 24-26).

In this respect, the primary group will be defined with
accounting for the metabolism activation of the target.
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Category Definition
Define the category accounting for a metabolism

QSAR TOOLBOX

a

° Documents

@ Document 1

# [C: 1:Md: 5:P: 0] CAS: 56188

Grouping methods
0 Selected
nvert

Options 4

Unselect All

Suitable
Protein binding alerts for skin sensitization|
Protein binding alerts for skin sensitization|
Protein binding by QASIS

Plausible
Aquatic toxicity dassification by ECOSAR
Chemical elements
Groups of elements
Keratinocyte gene expression
Lipinski Rule Oasis
OECD HPV Chemical Categories
Organic functional groups
Organic functional groups (nested)
Organic functional groups (US EPA)
Organic functional groups, Norbert Haider|
Protein binding by OECD
Protein binding potency Cys (DPRA 13%)
Protein binding potency GSH
Protein Binding Potency h-CLAT

¥ Input

N e

Define Define with metabolism 5 ubcategorize Combine Clustering

» Profiling
Category consistency
Category elements

Filter endpoint tree...

—_——

h

n # Data Gap Filling

Y | [target]

01010
10100

B

» Report

Structure

FaMs R~ A2

[#] Physical Chemical Properties

[#] Environmental Fate and Transport
[#] Ecotoxicological Information

=) Human Health Hazards

— Acute Toxicity

—{& ADME

— Bioaccumulation

— Carcinogenicity

s D)

| Toxicity / T
— Genetic Toxicity

— Immunotoxicity

— lrritation / Corrosion

— MNeurotoxicity

— Photoinduced toxicity
— Repeated Dose Toxicity

=) Sensitisation

=) in Vivo
+] GPMT
=] LLNA

AW SWAOP |

1/1 M: Category 18

(1) Move to the Category definition module;

(2) Click on the Define with metabolism button;

A new dialogue appears with all available documented and simulated

Xosed

=
=&

The OECD QSAR Toolbox
for Grouping Chemicals
into Categories

Developed by LMC, Bulgari;

Select metabolism

Options 4

4 Documented
Observed Mammalian metabolism
Observed Microbial metabolism
Observed Rat In viva metabolism
Observed rat liver metabolism with quantitative data
Observed Rat Liver S9 metabolism
4 Simulated

—_—

Select All

Hydrolysis simufator (acidic)
Hydrolysis simulator (basic)

in vivo Rat metabaolism simulatar

Microbial metabolism simulatar
=R a5 g e tabolism sirmlagor

—TamomErsr — = = J

— m} X
0 Selected

Unselect All nvert

highlighted in the respective color (suitable — green, plausible-orange).
(3) Select the Skin metabolism simulator;

(4) Click OK to confirm the selection.

metabolic simulators
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=| Grouping options (Skin metabelism simulator) — m] x

* All queries

At least one

Chemical Query Criteria

e

Merboline 1 R 1
|, S

~ |f No criteria.

none
none
Exact match

Parametric

Profile
Similarity

none ~ |} No criteria.

none - I No criteria.

All chemicals

Parent & Metabolites

N 2}

Alert performance

Scales

Calculate

| ok

Cancel

The OECD QSAR Toolbox for Grouping Chemicals into Categories

« The newly appeared window shows the parent and all
generated metabolites produced by the selected
metabolic simulator (Skin metabolism simulator in the
current example).

« The user is able to set a searching criteria for each of the
metabolites (1) or for the whole package “Parent &
Metabolites” (2).

* Query for the parent (3) could be also defined as an
addition. However, it is not possible to define searching
criteria for the parent, only.

« The following queries could be set:

o None - default options; no criteria is set;

o Exact - provides opportunity to search for chemicals
having exactly the same metabolite;

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

oProfile - the searched chemical (parent or
metabolite) to have a specific category by the selected
profiler (a list with all profilers is provided);

oStructural - the searched chemical (parent or
metabolite) to be structurally similar to the current
chemical above a defined threshold.

e Calculation of the AP will take into account all defined
criteria.

Aneil 2090
HpFHT
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8] QSAR Toolbox 4.4.1 [Document 1] —
Grouping options (Skin metabolism simulator) — O - m} X
® All queries At least one Target categories
Chemical Query Criteria No alert found
Schiff base formation
E Schiff base formation > » Schiff base formation with carbonyl compounds g Chemica
jories

Schiff base formation > » Schiff base formation with carbonyl compounds > Aldehydes
Define Define w N o none = | | Ne criteria.

% Document

# IC: 1M

Schiff base formation > > Schiff base formation with carbonyl compounds »> Bis aldehydes d by LMC, Bi

Metabolite 1 Grouping with “Protein binding alerts for skin sensitization by OASIS  — O ®

. none = Mo critena. You .have sele.:ted <AND> from different hierarchy levels!
B e Selecting most infarmative level(s) will have the same results!

De you want to continue?
® Options

Metabolite 2 Down Up [ Do not shaw this dialog Yes

All categories

i none “ | | No criteria. (MN/&) -
e M gt
Acylation
Suitable Acylation »> (Thio)carbamoylation of pratein nucleophiles o
Protein bin| Combine profiles
PIGESInbiIn M Metabolite 3 [0 tnwvert result

Protein bin| .
Plausible @ aND O oR | [ Strict
[] Sort results

none = | | Ne criteria.

0K

Cancel

N

Profiler: | Protein binding alerts for skin sensitization by OASIS ¥ | Options:

Protein bin Parent & Metabalites Profile § _E
S

Protein bin
Protein bin

Proten B i 2

Alert performance

{ | Seales (1) Select the profile query for the package “Parent & Metabolites”;

Uncassted | Ct (2) Select the Protein binding alerts for skin sensitization by OASIS profiler;
' (3) Click Edit in order to see all identified alerts in the parent and its metabolites

(4) Click OK.

(5) Click OK on the appeared message

The OECD QSAR Toolbc
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Category Definition
Calculation of the alert performance

8] Grouping eptiens (Skin metabolism simulator) — O

2] QSAR Toolbox 4.4.7 [Document 1]

The alert performance results depend on:

® All queries At least one

creme — —  The defined target endpoint - The AP is endpoint-
B dependent. SS, EC3 is defined in the current example.
Define Deine A | Ll - Selected databases - The AP results will be based
Ol ) Alert peformance optons.. -0 on the chemicals presenting in the selected databases.

#1c1m Aggregtion options Skin sensitization and REACH Skin sensitization
S Coieaeitsene forenal | database (normalized) are selected in our case.

e L |:::::::::§§::'(ﬁ:ﬂfq + Selected scale - the available scales vary based on

2 Skin Sensitzaton (Danish EPA) the defined target endpoint. For Skin sensitization the

sl semtaaton G fordne) most appropriate scale is Skin sensitization II

| (ECETOC). This is a dichotomous scale that converts
the data into positive/negative. In this way the
experimental data in different scales could be
combined in order to provide the full AP statistic.

= + Aggregation options - this options takes a role
q when a chemical from the selected databases has

more than one experimental data that could be

o [ o converted to the seIecFed _scaIe. The Maximal mpde

/. . (the worst case scenario) is set by default (e.g. if a

Parent & Metabalites Profile » ‘ofiler: | Protein binddfig alerts for skin sensitization by OASIS v | Options: Ch emical has Sim u |ta n eo usly positive a nd negative
/ data, only the positive data will be taken when

F— calculate AP.

Scales /" ‘

Calculate ‘

L

Click on Scales (1); Select the Skin sensitization II (ECETOC) scale (2);
Confirm by OK (3); Click Calculate (4)
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Calculation of the alert performance

L Once the calculation of the AP is finished, a new
e ; ositve i Show chemicals... . T ' . '

1 it hitvant il e e window appears providing the following information:
rotuce renuremnens | e o R 1) The AP statistic accounting for all set criteria and
fomtion ~» S wase all identified alerts in case of a selected profile

D formation with carbonyl =~ e - ————— ——————— AN e e mmm e m—— o

compounds »> uery.

- AldehydeszNDiSch\ffhase @ ShonlaiCh)g 9 Y .. . . .
formation >> Schift base 2) The AP statistic for each of the searching criteria
formation with carbonyl -

compotunds >> Bis (i.e. for each of the alerts)
aldehydes<AND =No alert . agw
found Protei bieing slrts 3) The percentages of different data (positive/
for skin sensitization b . .
onss negative) and number of chemicals used for the

2 e i e IS statistic. The user is also able to see the
o e corresponding chemicals by single click (the
products resurements Negative 4891% Show chemicals. I parent chemicals are shown, only).
formation > > Schiff base o a
e e By analyzing of the provided information the user

o oy oty can take a decision whether to use all identified
_ _ - F— alerts for searching for analogues or just one of
~ Using of "Skin metabolism Positive 82.35% ow chemicals...

Opii ozt them.

f ombined parent an
products requirements: eqative ] Show chemicals...
mion e o spowsin. :
iurmationwith_carbonyl ™ L] YOU Can See the Chemlcals used for

(et bincing st for s B\\ the AP calculation by single click
sensitization by OASIS) - = >
Using of "Skin metabolism Positive 45.22% Show chemicals... \ File
simulator” 71 16 557
Combined parent and 18516-18-2 931419-77-1 B8063-07-8
products requirements: Negative 53.78% Show chemicals... Show all(1322)...
No alert found P -
rotein binding alerts for skin N il EAT
¢ o:ensilt)l'za‘:\:g b:,rgA;IS] “ sl &f e
[ sevetosmi |[  scarch | oK
‘ Close

i‘ Calculation of the alert performance creates a specific report item stored in the so-called Report basket (see the next slide).
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Sidebar on the Report basket

« Specific report items are collected during the workflow (e.g. calculation of AP). All items

are stored in the “Report basket” and can be used in the report to support or justify the
consistency of a category.

« Items with external content - text and/or image (e.g. schemes of mechanisms of
interactions, metabolic maps, snapshots from external modeling sources, etc.) could be
also created within the Report basket and further included to the report.

REPORT

Asfsdf afas;lj l;asdffffa;
Afdasfdasf;sdfaj;asdfas

dsfsfas dfdasfdasfa asf

—_— T Asfsdf afas;j l;asdffffa;
BRORI0: Afdasfdasf;sdfaj;asdfas
= !:,‘ dsfsfas dfdasfdasfa asf

Specific Specific Specific S
report report report

it . it

Asfsdf afas;lj
l;asdffffa;Afdasfdasf;sdfaj;asdfas
dsfsfas dfdasfdasfa asf
l;asdffffa;Afdasfdasf;sdfaj;asdfas

Asfsdf afas;|j l;asdffffa; ~;i,f:;£ﬁ

Afdasfdasf;sdfaj;asdfas —
dsfsfas dfdasfdasfa asf P_':’ ’.8

mmmmmmmmm
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Category Definition

Selection of an alert for category definition

=1 Alert performance results...

Using of "Skin metabolism Positive 80.00% Show chemicals...
simulator” ‘With data(12)...
Cambined parent and
products requirements: Negative 20.00% Show chemicals...
No alert
found <AND>Schiff base ithidta (52
formation >> Schiff base
formation with carbonyl Show all(15)...
compounds >
Aldehydes<AND>Schiff base
formation >> Schiff base
formation with carbonyl
compounds > > Bis aldehydes
(Protein binding alerts for skin
sensitization by OASIS)
Using of "Skin metabolism Positive 46.22% Show chemicals...
simulator” With data(611)..
Combined parent and
products requirements: Negative 5378% Show chemicals... Show all(1322)..,
No alert found :
(Protein binding alerts for skin With data(711)...
sensitization by OASIS)
Using of “Skin metabolism Positive 51.00% Show chemicals..
simulator” ‘With data(187)...
Combined parent and
products requirements: Negative 48.91% Show chemicals...
Schiff base - -
farmation »> Schiff base S dE T Show all(366)..|
formation with carbonyl
compounds >> Aldehydes
(Pratein binding alerts for skin
sensitization by OASIS)
—— e e e R R R R R e R R R e R R R e e e e e e e e,
Using of "Skin metabolism Positive 82.35% Show chemicals... \
simulator” ‘With data(14)...
Combined parent and |
praducts requirements: Negative 17.65% Show chemicals... 1
Schiff base : - Show all(17),
formation >> Schiff base With data(3)... I
formation with carbonyl 1
compounds > > Bis aldehyda“ Select for primary grouping ”
(Protein binding alerts for skin 1
sensitization by OASIS)
— e o o e e e e e R M e e R M R e e e e e =
Close

The OECD QSAR Toolbox for Grouping Chemicals into Categories

Developed by LMC, Bulgd

By analyzing the results, we can see that the
Bis aldehydes alert shows the best
predictability (82%) with respect to the defined
endpoint and selected databases (i.e. 14 out of
17 chemicals having the same alert are positive
by experimental data).

So, we can use only this alert for category
definition. The category will consists of
chemicals having Bis aldehyde alert as parents
or as a result of skin metabolism.

(1) Apply right click on the row for Bis aldehydes
alert and click Select for primary grouping.
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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 The 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 the 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.

Additionally, two workflows - Standardized and Automated have been developed in order to facilitate the

users work. Once started, they follow the implemented logic and finish with the prediction.

In this example we will use the read-across approach.
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Data Gap Filling
Apply Read across

S - r
B P P B
10100 (=L

L » Category definition  » Data ¢ » Report w@

'/ QSAR Toelbox 4.4.1 [Document 1]

The OECD QSAR Toolbox
Chemicals
into Categories

(Q)SAR Standardized Automated Developed by LMC, Bulga

Filter endpaint tree... Yoileged 2 | Passible data inconsistency — O = "
Metadata
Structure Far M) [ 4 Assay o R s s
' |LLNA (17 chemicals; 44 data) . 5 ey
4 Endpoint
|EC3 {17 chemicals: 44 dats)
[J Human Health Hazards. i 4 Native scale/unit
—— Acute Toxicity []Skin sensitisation | (Qasis) (1 chemicals: 1 data)
—{%] ADME d kin sensitisation Il (ECETCC) (4 chemicals; 4 data)
—— Bioaccumulation [I5kin sensitization EC3(ratio) (13 chemicals; 39 data)
L e 4 Organ
L& Toxicity / T icity +Skin (17 chemicals; 44 data)
. . ity 4 Type of method
" Genetic Toxicity . lin Vivo (17 chemicals: 44 data)
—— Immunotoxicity
— lrritation / Corrosion
—— Neurotaxicity
—— Photoinduced toxicity
—— Repeated Dose Toxicity d Select scale/unit to use
(-] Sensitisation AW SWAOP () Skin Sensitization {Danish EPA) [0 native data and 44 converted]
= e Sin SEhsATERtEM | (Shsit [Tt dE A ASwomreried] —-—
Data Gap Filling Settings
° Sl Skin sensitisation || (ECETOC) [4 native data and 40 converted]
Only endpoint relevant - Skin Ensmgat@ EC3(ratio) [39 nativ_e_data and 0 converted
y P (#] GRMT 15/20 M: Category 1B M: Pos 18] mn Sensinzation Gm(or ina mﬂallve ata and mconveﬂed] M: Category 1B M: Category 1B |
At this position: =] HRIPT 172
Select Il with a rigid (bold) path LA
elect a cell with a rigid (bold) pa . . .
el EC3 17/44 Comverted data 3 M: 84 % M:58.3 % M:22 %
Standardized workflows (#] Miscellaneous 8/37 M: Category C o o X
L ToxCast 2 1 from scale/unit Skin sensitisation | (Oasis)
. . q 39 from scale/unit Skin sensitization EC3{ratic)
—— Toxicity to Reproduction ACP
—{#] Toxicokineti ism and Distributi
[ Profiling
[ ot i Cramicats 177, s
Protein binding by 0ASIS No alert found emicals o ance
I S

1) Go to the Data Gap Filling module;

2) Click on the cell corresponding to the target chemical and defined endpoint;
3) Click the Read across button;

4) Skin sensitisation II (ECETOC) scale is selected by default. Confirm by OK.
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Subcategorization

e Xoeed
= " ge

Subcategorization

: @
Options 4 Profilers 1Selected | [ Adjust options | (L
Select All Unselect All | Invert Options Torget The OECD QSAR Toolbox
Biodegradation fragments (BioWIN MITI) - No alert found
Carcinogenicity {genotox and nongenctox) alerts by © alert foun
DART scheme
DA alerts for AMES, CA and MNT by DASIS
Eye irritationfcorrosion Exclusion rules by BfR ? .%
Eye irritation/corrosion Inclusion rules by BfR
in vitro mutagenicity (Ames test) ale -y
e =
in vivo mutagenicity (Micronucleus) al e . . ‘C‘KJ ey " e e [N
) s ?
Oncologic Primary Classification -
Protein binding alerts for Chromoso
i LF/ZERM: 0.882 % oM: 1.68 % M: Positive M: Negative M:84% M: 583 % M:2.2 % JM:2.2% M: 27 % M:22% o M:1.85 %
Hlaneous 5/29 M: Category C M: Ambiguous _ M: Moder
Retinoic Acid Receptor Binding oduction AOP - - .
e bettmen- 0y B e e and Distibuion Subcategorization 1: Because our
Skin irritation/ corrosion Exclusion rules by BfR H =1
Skin irritation/ corrosion Inclusion rules by BfR ta rg et Ch e mlca I doeS n Ot a UtOXId |Zed
« Empiric . Differ froi ic . . .
—— o acte ng by OASIS No et found (see slide 25), first we will remove the
. i} ) All ca
- c .
optons 4 Metabolims Tseasa |, R chemicals that have some alerts as a
c A nalogues
iazgicl Ul']‘ilf‘e“ All | Invert Options £ ing alerts for skin sensitiz. MNoslertfound Noalerifound Neaetfound Schiffczs=fom. Noaetid  ragU|t Of abiotic activation
Do not account metabolism {14) No alert founc| = .
4 Documented (5) Radical reactior Jpformation ; g ; ’ ; - . - - -
Observed Mammalan metabolsm i — n simulator 0 metabolite(s) 9 metabolite(s) 8 metabolite(s) 6 metabolite(s) 9 metabolite(s) 11 metabolite(s) 0 metabolite(s) 0 metabolite(s) 1 metabolite(s) 0 metabolite(s) 0 metabo N
Observed Microbial metabolism ()=
Observed Rat In vivo metabolig (5) Radical reaction e v
Schi r
Egsewej ::tl'fer m:: hnlm @ data @ :‘h'ﬂ =y Read-across prediction for EC3, based on 15 values 1 ‘ Select / filter data ‘ A
M .. l::de ver 53 metg (7) Schiff base forn Observed: Positive (x3); Predicted: Positive 1 1
« sim {6) Schiff base forn — S
T M ubcategorize '
{2) Schiff base forn, ~
! Mark chemicals by WS
posiive - _ | PRARERR _ _ _ |
Hydrolysis simulator (acidic) ositive . ®-o so® ® @ ®
Hydrolysis simulator (basic) | Mark chemicals by descriptor value |
o
in vivo Rat metabolism simulator = | Filter points by test conditions |
Microbial metabolism simulator
Rat liver 59 metabolism simulator | Mark focused chemical |
Negative T + [ ] H L@ ! e
Tautomerism Selected 8 (8/16) | Mark focused points |
B e L B o A o o e e A o LA B o o B AN E e Remove marked data
-10 -8 -6 -4 -2 0 2 4 6 8 10 12 14 6 18
log Kow | Clear existing marks | N

In order to subcategorize your category (i.e. to keep only the most similar analogues to the target chemical) Go to Select / filter
data >> Subcategorize (1). The Subcategorization window with all available profilers will appear (2). Select the Protein
binding alerts for skin sensitization by OASIS profiler (3) and then the Autoxidation simulator (4). The chemicals different
to the target will be highlighted. Remove them by click on Remove selected button (5).
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Data Gap Filling
Subcategorization

Subcategerization - O

S Y S
oo
* h s
10100

Options 4 Profilers 1 Selected Adjust opticns D o »
— o ) - Category definition Data Gap Filling Report
= T I "
Skin irritation/ corrosion Exclusion rules by BfR [l

Skin irritation/corrosion Inclusion rules by BfR [90%,100%]
« Empiric into Categories

Developed by LMC, Bulgaria
Y |1 ltarget]

[P B hit at ~an N e -‘:\ i . j ] ‘\ 7 \’J@H
Tautomers unstabl
“ '°x;°':39t::'dose - ca o1 [T 22 = Mi22% M:22% M85 %
. Custa Ellaneous 3/23 M: Categary C M: Ambiguous _M: Moderate|  SgCa tegorl zation 2: Because our
AQT Immidiate hydrolysi d . . .
Crowded aniines foduction a07 . category is already mechanistically
ECHA' test N o .. . .
Bample Prorczston Scheme (PAT) _ pieteolism ami Distrbution similar (i.e. the category consists only
Precursars of primary diamines » Differ fron B i K A
il o htex """( of chemicals that are not abiotically
) All cat ding by DASIS Mo alert found )
Options Metabolisms 2 E e activated, but have an alert as a
f Select All Unselect d Hing alerts for skin sensitiz...  No alert found . .
D ok account. metaborsm P\ EGEEII i wicrsfor sin semsitiv, Nosirtiound  Nesienfound  Nosknfond  Nosiewiwna  neaenioun| [€SUIE OF SKin metabolism), the second
- Docuhmentt;d | boi (2) [20%,30%) b t . t . I | b b d
&,Eizzd miﬂzﬁ:ﬁ&,ﬁsﬁm 3 (1) [30% 20%) milarity 90%,100%] [30%,40%) [20%,30%) 60%,70%) 80%,90%) subcategorization wi € ase on
Observed Rat In vivo metabolism (1) [60%,70%) i i i
Observed rat liver metabolism with quantitative data (1) [80%:,90%) Stru Ctu ra | SI mi I a rlty )
- mm?]t::ded Rat Liver 59 metabolim Read-across prediction for EC3, based on 15 values | Select / filter data ‘ .

Observed: Positive (x3); Predicted: Positive

‘ Subcategorize |
Hydrofysis simulator (acidic) .. ‘ Mark chemicals by WS |
Hydrofas amalstor (5asc) Positive - @ i i i @ i i T - — @

Mark chemicals by descriptor value
in wivo Rat matabolisrm simulator o
Microbial metabolism simulator = ‘ Filter points by test cenditions
Rat liver 58 metabolism simulator

‘ Mark focused chemical |
Tautomerism Selected 5 (3/8) Negative @ ‘

Select different Mark focused points |

I~ Remove selected Remove marked data

L L L B L L L L L L I L L L B " 5

N ® 7 N B log Kow N 3 “ ! Lﬂ_\< Clear existing marks
Select the Structural similarity profiler (1), click on the range with the lowest similarity (0% to 10%) Y/ poceptprsicon
(2), press the Ctrl button of the keyboard and click on the second similarity range (20% to 30%) (3).
Remove the selected dissimilar chemicals by click on Remove selected button (4). Finally, click on
Accept prediction button (5). 43
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Report
Overview

®* The report module can generate a report on predictions performed within
the Toolbox.

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

* Three type of report files are generated:
= A Prediction report — containing information for the target
- A Category report - containing information for the final category
(target plus used analogues)
- A Data matrix - containing information for the analogues used for the
prediction.

* Additionally a specific RAAF scenario could be selected. Selection of one
of the scenarios will append automatically the related assessment
elements (AE) related to the corresponding report sections.

* The Report basket (and Alert performance item, respectively) could be

used for supporting information to the appropriate category elements or
RAAF AE.
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Report
enerating a prediction report

01010
QSAR TOOLBOX Shron

P input » Profiling P Category definition P Data Gap Filling
ort The OECD

Exp A
B % B BEEEE

Prediction D: :a Matrix Category OMRF  SMIFile SDFFile CAS List Data Matrix Customize report content and appearance

Documents Filter endpaoint tree...

% Document 1

Structure
1] Enter GF{RA) ’

: 44;P: 1] Subcategorized: Structure ¢

-] Human Health Hazards ¥ Predi

—— Acute Toxicity [] Target and prediction summary
] ADME d

— Bioaccumulation

rediction details ()

rediction details (1)
—— Carcinogenicity

——D I Toxicity / T icity
— Genetic Toxicity

— Immunotoxicity

= lrritation / Corrosion

— Neurotoxicity

— Photoinduced toxicity

= Repeated Dose Toxicity

-] Sensitisation

farget profiles

[ Analogues selection details

[ Appendix: Grouping / subcategarization

[] Appendix: Specific report explanations
Category
stegory definition and members
onsistency check

AW SWACP |

ptions

Data matrix
Options

15/20 M: Category 1B 3
12
LE/E5RR: Positive "

*] Miscellaneous

—— ToxCast Mave Up Move Down

+—— Toxicity to Reproduction ACP - .
L_7] Toxicokinetics, Metabolism and Distribution [J Remove password protection of the PDF files.
] Profili " Note: If the protection is removed, this will be specified in the first page of the report
=] Profiling
—I.T.Ifneml Mechanistic
Protein binding by OASIS Mo alert found

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

1) Go to the Report module; 2) Click on the cell with the prediction; 3) Click on the Prediction button.
3) The Wizard pages editor appears.
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Report
Generating a prediction report

| Customize report content and appearance

11

Alert performance
Scale=Skin sensitisation II (ECETOC); Endpeint=EC3; Metabolism=5kin bolism simulator; Data
aggregation=Maximal

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

. e . . N 1 # Alert name Mert performance, % Number of chemicals
Z.E!;M_echarﬂstf slmiarltY_ Positive Negative Positive Negative
(=) Mechanistic similarity T |Using of "Skin metabolism _[80.00 20.00 2 3

simulator”

Mechanistic similarity profilers Combined parent and

Options 4 3 Selected products requirements:

f Select Al Unselect All [ Invert Mo alert

I [/] Suitable found<AND >Aldehydes <AN|

i [ Plausible D>Bis aldehydes (Protein

© L] Undlassified binding alerts for skin

Simulators sensitization by OASIS)

Options 4 2 Selected 2 Using of "Skin metabolism [46.22 53.78 611 711

f Select All Unselect All Invert simulator”

I %g;ﬂat‘;lele Combined parent and
------------ I usil i .

Consistency check I [] undlassified products reuirements:

Neo alert found (Protein

binding alerts for skin
sensitization by OASIS)
‘ 1 Table with profiling results for “Protein binding alerts for skin sensi [IEZ 3 3 |Using of '"5“"' metabolism |51.09 48.91 187 179

Combined parent and

‘ B Table with profiling results for "Protein binding alerts for skin sensi m 3 products requirements:

‘ 0 Table with profiling results for "Protein binding by OASIS" m 3 | ::ivf:il(;rr;:r::dx
by DASIS)

‘ i Table with profiling similarity accounting fer metabolism (*Skin me m 3
T

4 Preview a \

4 |Using of "Skin metabolism  [82.35 17.65 14 3

Combined parent and

) > products requirements:
P
----------------------------- ‘ Bis aldehydes (Protein
binding alerts for skin

| sensitization by OASIS)

1) Go to the Consistency check section of the report; 2) Open section 2.3. Mechanistic similarity; 3) The Alert
performance item appears below the other automatically included items; 4) Click Preview button to see the information of
this item will look like in the generated report; 5) Finally, click the Create report button to generate the report files. The AP
item will be included in the Category report file.

1. If the Alert performance is calculated more than once by setting different searching criteria, information for the latest calculation
=== will be stored in the Report basket.
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Congratulation

* You now know how to define a target endpoint;

®* You now know how to calculate the alert performance
accounting for the metabolic activation of the chemicals;

* You now know where the Alert performance item appears in
the report;

* Note, proficiency comes with practice!
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