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QSAR TOOLBOX

Background

* This is a step-by-step presentation designed to take
the user through the Toolbox workflow for filling a
data gap for skin sensitization of trans-2,cis-6-
nonadienol accounting for its metabolic
transformations in skin.
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QSAR TOOLBOX

Keywords

TARGET CHEMICAL - chemical of interest
MODULE - a Toolbox module is a section dedicated to specific actions and options (e.g. Profiling)

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

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

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

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

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

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

Objectives

This presentation demonstrates a number of functionalities
of the Toolbox, such as:

* Simulating skin metabolism of a target chemical;

Identification of active metabolite;

Searching analogues for a selected active metabolite;

Filling the data gap for active metabolites by read across;

Assigning prediction of a metabolite to the parent chemical.
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QSAR TOOLBOX

The Exercise
* In this exercise we will predict the skin sensitization potential of a
target chemical: trans-2,cis-6-nonadienol [CAS # 28069-72-9].

* The target chemical will be checked for Protein binding alerts
associated with skin sensitization.

* The available experimental data for the target chemical will be
collected.

* Skin metabolism of target chemical will be accounted for.
* Read across prediction for the active metabolite will be applied.

* The predicted result of the metabolite will be transferred to the
target chemical.
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QSAR TOOLBOX

Workflow

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

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

Workflow

The following steps will be executed in the workflow of the current
example:

® Input target chemical

* Define target endpoint

* Profile the target chemical

* Collecting experimental data for the target chemical

* Handling of skin metabolism of the target chemical
* Multiplication of the target chemical

Profiling the set of metabolites

Focus on the active metabolite

Defining category for the active metabolite

Filling data gap of the active metabolite

* Transferring the prediction of active metabolite to the parent

* Reporting the prediction.

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April 2020 12



QSAR TOOLBOX

Outlook

* Background
* Keywords

* Objectives
* The exercise
* Workflow

* Input target chemical

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



QSAR TOOLBOX

Input
Overview

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

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

Input
Input chemical(s)

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

* Chemical Name

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

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

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

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

Input
Input Screen

T Xoee
QSAR TOOLBOX <j> 10100 =
» Input » Profiling P Data P Category definition ™ Data Gap Filling P Report l‘@

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

B & X2 m@ .- § 6.2 8 2 E- N ¢ @ imo Coegores |

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

Documents
& Document 1

Developed by LMC,

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

2. Different ways to input single chemical;

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

Input
Input target chemical by CAS#

QSAR TOOLBOX @

» Input

Document

B & X 2 = @

New Open Close Save CAS# Name Sl

Docum Select Al || Unselect Al |[ Invert Selection | Selected 1 of 2

& Document 1
CAS 28069-72-9

SMILES CCC=CCCC=CCO

CS Relation Low

Substance  Mono constituent

D Compositicn

Name 2.6-Nonadien-1-ol, (E.Z}-

CAS

SMILES CC\C=Ci

CS Relation High

Substance ~ Mono constituent
Composition

Name (2E.6Z)-nona-2 6-dien-1-o0l:2,6-Nona

Sources
NICNAS

DSSTOX
FCHA PR

1. Click on the CAS# button;

2. Enter CAS# 28069-72-9 in the blank field;

3. Click Search button;

4. Select the second structure (with High CAS-SMILES relationship);
5. Click OK.
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QSAR TOOLBOX

Define target endpoint
Overview

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

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

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

Define target endpoint
Definition of in vivo Skin sensitization, EC3

— —
QSAR TOOLBOX @
» Input P Profiling P Category definition » Data Gap Filling » Report
Document Single Chemical Chemical List Search Target Endpoint
7] s ) - & % —
- X - = =
B & X B mm - § & g = ¢

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

o E— Filter endpoint tree.. Y 1 [target]

& Document 1 Select endpoint X .
# [C: 1;Md: 0;P: 0] CAS: 28069729 ) I ') Select endpaint X
Structure
Filter: " | ‘ Close | 4 Human Health Hazards
Sensitisation

I Physical Chemical Properties

I Environmental Fate and Transport
5] Physical Chemical Proper| I Ecotoxicological Information

) Environmental Fate and 7| | 4 Human Health Hazards

@ Ecotoxicological Informal Acute Taxicity
[ Human Health Hazards I ADME

Bioaccumulation

[#] Structure info
[ Parameters

Carcinogenicity

Developmental Toxicity / Teratogenicity
Genetic Toxicity

Immunotoxicity ‘ Organ
Irritation / Corrasion
Neurctoxicity Type of methad
Photoinduced toxicity

Skin -

in Vive -
LLNA -
Endpoint EC3 © Selec nal

TouCast . metadata fields:
Toxicity to Reproduction
I Texicokinetics, Metabolism and Distribution

Aszay

Add

| oem ]

3 =

4
S]]

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

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

Define target endpoint
Visualisation of the defined target endpoint

QSHR TOOLBOX C> 10400

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

Xoe6ed

38

Document Single Chemical Chemical List Target Endpoint. ECD OSAR Toolbox

‘ % x h;] E '..' ﬁ ‘ﬁ, - = ( @ o micals

New Open Close Save CAs# Name  Structure Composition  Select ChemIDs tory s Subsi e (SM S Define

Developed by LMC, Bulgaria
° DS Filter endpaint tree...

& Document 1

# [C: 1;Md: 0:P: 0] CAS: 28069729 e
Structure

(3] Structure info

() Parameters

(3 Physical Chemical Properties
[ Environmental Fate and Transport

(3 Ecotoxicological Information
() Human Health Hazards ]
—— Acute Toxicity .

+—{*] ADME

= Bioaccumulation

I Carcinogenicity
— Toxicity /
— Genetic Toxicity

- Immunotoxicity

—— Irritation / Corrosion
I Neurotoxicity

—— Photoinduced toxicity

REp ¥

{] Sensitisation AW SWACP |
] Skin
{z] in Vivo
=] LLNA
EC3

—— Toxicity to Reproduction
) Toxicokinetis e T

The row of the endpoint tree that corresponding to the defined target i
endpoint is highlighted in yellow (1)

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April 2020 20



QSAR TOOLBOX

Outlook

* Background
* Keywords
®* Objectives
* The exercise

* Workflow
* Input target chemical

* Profile the target chemical

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April 2020 22



QSAR TOOLBOX

Profiling
Overview

* "“Profiling” refers to the electronic process of retrieving relevant information on the target
compound, other than environmental fate, ecotoxicity and toxicity data, which are stored in the
Toolbox database;

* "“Profiling” module contains all the knowledge in the system coded in profiling schemes
(profilers);

* "“Profilers” are a collection of empirical and mechanism knowledge (expertly derived) which
could be used to analyse the structural properties of chemicals;

* The “profilers” identify the affiliation of the target chemical(s) to preliminary defined categories
(functional groups/alerts);

* The "“Profiling” module contains also observed and simulated metabolisms/transformations,
which could be used in combination with the profiling schemes;

* The outcome of the profiling determines the most appropriate way to search for analogues, but
they are also useful for preliminary screening or prioritization of substances;

* The “profilers” are not (Q)SARs, i.e. they are not prediction models themselves;

* Based on the “profilers’ relevancy” (determined by the defined target endpoint), the most
suitable once are getting colour highlighted*.

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

*For more details regarding relevancy of the profilers see ppt: Example for predicting skin sensitization taking into account alert

performance
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QSAR TOOLBOX

Profiling
Profilers’ background information

QSAR TOOLBOX @ Hing by OASIS (General Mechanistic) - Profiling Scheme Browser

¥ Profiling

Prof ang Custom profile LISt Wlth View Tests  Run All Tests

LAY __ Categories | veinon properies Toinngset Lierre | Nelgiietobebicheme
- : . Filter: | /
°a Document 1 “ Proteir[&n'ding by OASIS [208] Aldehydes

Acylation

lonic interaction
Michael addition
Nucleophilic addition
Radical reactions
Schiff base formation

F# IC 1:Md: 0:P. 0] CY

[

4 Benzoyl Schiff base formation Structu ra I
Benzoyl phesphine oxides -
4 Direct acting Schiff base formers bOU I‘ldal‘leS

1,2-Dicarbonyls and 1,3-Dicarbonyls
Di-substituted alpha, beta-unsaturated
4 Schiff base formation with carbonyl comp

pmpounds
Aldehydes

FIpra-Retoesters
Aramatic carbonyl compounds

Bis aldehydes

4 Schiff base on pyrazolones and pyrazolidis
Pyrazolones and Pyrazolidinanes

[~ ] P, ofiling methods
ions 4 3 Selec
Select All nselect All Invert | About| Opti
Suitable
Protein binding alerts for in sensitization according to GHS
#or dn sensitization by QASIS

]
[&] Protein binding by OASIS
M Plausiue
Aguatic toxicity classfication by S
Chemical elements
Groups of elements
M Keratinocyte gene expression
...... Eum i Y -

SN1
SN2 [0] Structure Query
SN2 lonic

Lipinski Rule Oasis
W OECD HPV Chemical Categories
W Organic functional groups

SNar [ AddQuey ] SMARTS
SNVingl T sz [[Eshli>-11=[#81 S0#a<- )2 11<- T [ eai

Complex search options
Exact connectivity

Metabolism/Transformations
Options 4 0 Selected
Unselect Al
M Suitable -~
Autoxidation simulator

- l:ai:ilk;gmlabom simulator [] Exact match

M Autoxidation simulator (alkaline medium)
M Dissociation simulator Queries execution mode

M Hydrolysis simulator (neutral)
M Unclassified

O Ignore sterec information

Il Mapping

ulator (acidic) - Structural
Go to Profiling module fragment

1
2. Select the profiler "Protein binding by OASIS";
3

. Click View;
4. Select the Aldehydes category.
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QSAR TOOLBOX

Profiling
Profilers’ background information

=)

| Protein binding by OASIS (General Mechanistic) - Profiling Scheme Browser

= o
1 - o x

Definition | Properties | Training Set | Literature | Metalnfo Table | Scheme ~

Filter: |

0SAR -
0, @) IR
&
D
~ D
Do
i 0P 0 0
A~ Pro g method
Optiens 4 3
f Select All Unselect All Invert | About
¥ Suitab
¥ Protein binding alerts fo tization according to
¥ Pro binding a o tization by OA
g
T
Aquatic toxicity dassfication by ECO
Chemical e
stego
group
Options 4 1]
Unselect All

f Select All

4 Protein binding by CASIS
Acylation
lenic interaction
Michael addition
Nucleophilic addition
Radical reacticns
Schiff base formation
4 Benzoyl Schiff base formation
Benzoyl phosphine oxides
4 Direct acting Schiff base formers
1,2-Dicarbonyls and 1,3-Dicarbonyls
Di-substituted alpha beta-unsaturated
4 Schiff base formation with carbonyl comp

Activatad Carbanyd-campounds
Aldehydes

alpha-Retoesters
Aromatic carbonyl compounds

Bis aldehydes

4 Schiff base on pyrazolones and pyrazelidi
Pyrazolones and Pyrazclidinones

o o = —

SN1

SN2

SN2 lonic
SNAr
SNVinyl

Mechanistic Domain: Schiff base formation 2
Mechanistic Alert: Schiff base formation with carbonyl compounds

Structural Alert Aldehydes

The chemical causes skin sensitization effect as a result of Schiff base formation with aldehydes:

0 P
= r—c”
“H H

F. = H,alkyl

Aldehydes are highly reactive molecules, many of which are strong sensitizers and their direct conjugation to protein nucleophiles is though to

be responsible. Simple aldehydes react readily with the amino groups of lysine residues on proteins to form imines or Schiff bases.

“Aldehydes”)

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

Profiling
Profiling the target chemical

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

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

o Protein binding by OASIS - general mechanistic

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

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

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April 2020 26



QSAR TOOLBOX

Profiling
Profiling the target chemical

— % i
01010 Xoeec@
01 o -
10100 2a

¥ Profiling P Category definition  ® Data Gap Filling -@

The OECD QSAR Toolbox
for Grouping Chemicals

Developed by LMC, Bulgaria

Trrrmae Filter endpaint tree...

Docume t 1
# [C: 1:\'d: O;P: 0] CAS: 28069729

Structure

& Structure info
[ Parameters
(3 Physical Chemical Properties.

[#) Environmental Fate and Transport
(3 Ecotoxicological Information

() Human Health Hazards

—— Acute Toxicity
] ADME

t—— Bioaccumulation

Profilir. 1 method:
| Options 4 s 3 Selected
ey T WY R Ty e,
Suitable
Protein binding alerts for skin sensitization according to GHS
Protein binding alerts for skin sensitization by OASIS
Protein binding by OASIS

s
usible I
I oot toxicty cassffication by ECOSAR

— Carcinogenicity
—D Toxicity /
— Genetic Taxicity
Immunotoxicity

Irritation / Corrosion

W Chemical eletie i
W Groups of elements
Keratinocyte gene expression
M Lipinski Rule Oasis
OECD HPV Chemical Categories
Organic functional groups

AW SWAOP |

Metabolism/Transformations

— ToxCast
— Toxicity to Reproduction
%] Toxicokinetics, Metabolism and Distribution

ions 4
Suitable
M Autoxidation simulator
M Skin metabolism simulator
M Plausible
W Autoxidation simulator (alkaline medium)
M Dissociation simulator
M Hydrolysis simulator (neutral)
M Undassified

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

Profiling
Profiling the target chemical

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

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

* In this case no protein binding alert (PBA) has been identified in
the target substance (trans-2,cis-6-nonadienol).
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QSAR TOOLBOX

Profiling
Profiling the target chemical

a1010 % Xoaseld
01 10 4
QSAR TOOLBOX ) e
» Category definition ¥ Data Gap Filling » Report =g
Profiling Custom profile The OECD QSAR Toolbox
Grouping Chemicals
) ' st
Apply ew New
[~} Documents Filter endpaint tree...
& Document 1

# [C: 1;Md: O;P: 0] CAS: 28069729 s
Structure

Developed by LMC, Bulgaria
Y |1 ltarget] ~

[# Structure info
Parameters
[#] Physical Chemical Properties

[ Environmental Fate and Transpart
[#] Ecotoxicological Information

[] Human Health Hazards

—— Acute Toxicity
% ADME
Profiling methods —— Bioaccumulation

Options 4 I Carcinogenicity
Select Al Unselect All — Toxicity / T

Suitable

—— Genetic Toxici
Protein binding alerts for skin sensitization according to 6HS enenie mny !
rotein binding alerts for skin sensitization by OASIS — Immunotoxicity
rotein binding by OASIS — lrritation / Corrosion
W Plausible _ I Neurotoxicity .
[ | Aquat.lc toxicity classffication by ECOSAR |— Photoinduced toxicity ]
W Chemical elements Repeated Dose Toxicity
M Groups of elements [ el one . P f- I . I . f h
M Keratinocyte gene expression {-] Sensitisation AW SWAOP ro I I n g resu tS CO I I l I n g ro m t e

inski Rule Oasis
M OECD HPV Chemical Categories
W Organic functional groups

selected suitable (green) profilers.
I No PBAs are identified in the target
e [ molecule.

M Suitable
W Autoxidation simulator ) Profiling
M Skin metabolism simufator —ﬁl\eml Mechanistic
Ikl Protein binding by OASIS No alert found
M Autoxidation simulator (alkaline medium) ) .
e m ey ] -] Endpoint Specific
W Hydrolysis simulator (neutral) Protein binding alerts for skin sensitization accordin... Mo alert found
M Unclassified Mo alert found

Brotein binding alerts for skin sensitization by OASIS
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QSAR TOOLBOX

Data
Overview

* "Data” refers to the electronic process of retrieving the

physicochemical, environmental fate, ecotoxicity and/or 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
Case study

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

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

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April 2020 32



QSAR TOOLBOX

Options 4

Group by: | Data for selec

None

Sort by:

Data
Gather data

" Color by:

Data for selected endpoint

finition » Data Gap Filling

Y 1 [target]

i Hazard effects

Data available
ECHA REACH
REACH Skin sensitisation database (norr
Skin Sensitization
awailable
to eproduction (ER)
Tox Fraunhofer ITEM
lation Canada

ization ECETOC

Jevelopmental & Reproductive Toxicity
W Dendritic cells COLIPA
H Ye strogen assay database
H Bioaccurmulation database (norm
Ml Rinrnnrentratinn NTTE

Data for target endpoint

=] Human Health Hazards
— Acute Toxicity

—{*] ADME

— Bioaccumulation

—— Carcinogenicity

— Developmental Toxicity / Teratogenicity
— Genetic Toxicity

— Immunotoxicity

—— |rritation / Corrosion
= Neurotoxicity

—— Photoinduced toxicity
— Repeated Dose Toxicity

—

Read data?

) All endpoints (8 Choose...

E

[Ccarcinogenicity 5
[Ipevelopmental Fratogenicity
[CIGenetic Toxicity

Climmunotoxicity
[irritation / Corrosion
MNeurotoxicity
[Crhotoinduced toxicity
[CJRepeated Dose Toxicity
[¥]5ensitisation
[[IToxCast
[[Toxicity to Reproduction
I DToxicokinetics, Metabolism and Distribution

7

y/
OK 4 || Cancel

. Go to the Data module;

. Select Sensitization;

1
2
3
4. Click Gather;
5
6
7. Confirm by OK.

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

. Go to the Options and group the databases according to the target endpoint.;
. Select all green highlighted databases (i.e. the databases containing data for the defined target endpoint);
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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 analogues and
available data will be performed only among the selected
databases.

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

Data
Available experimental data

| 66 ®
I =

¥ Input P Profiling Dat; » Category definition P Data Gap Filling "E

r
L

-
QSAR TOOLBOX 5

Data Import Export Delete The OECD QSAR Toolbox

- for Grouping Chemicals
% m m % % into Categories

Gather Import  IUCLIDG IUCLIDG Database Inventory

Developed by LMC, Bulgaria
Y [l ltarget] &

° Documents Filter endpoint tree...

° Databases e
Structure

Options 4 3 Selected
f Select All Unselect All Invert
?C::ag?H . [=] Human Health Hazards o
REACH Skin sensitisation database (normalised) — Acute Toxicity .

Skin Sensitization —{*] ADME
H No data available —— Bioaccumulation

reproduction (ER)

raunhofer ITEM

— Carcinogenicity

Canada —— Developmental Toxicity / Teratogenicity o
tection ( —— Genetic Toxicity N
Japan MH — Immunotoxicity o
CLzatiu:wn ECETOC | itation / Conusion ]
—— Neurotoxicity J
— Photoinduced toxicity o
—— Repeated Dose Toxicity J
dioaccumulation database (normalised) ] Sensitisation AW SWAOP
1centration NITE b
[HinVive -~ ---- - - - - - - e e - ]
-] GPMT :
SMWHN 1/1 M: Strong sensitizer :

Inventories

1 I I I I

Positive experimental data is available for the target chemical. However, the data is
associated with the Guinea pig maximization test (GPMT). No data for EC3 is available
for the target chemical in the selected databases.
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QSAR TOOLBOX

Recap

* In the first module (Input) we:
- entered the target chemical by CAS;

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

- defined the target endpoint.

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

® In the third module (Data), we:

- selected the databases containing data for the defined target endpoint
(the databases in green)

- saw that there is no experimental data for the defined endpoint (EC3),
however positive data for GPMT is available.
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QSAR TOOLBOX

Recap

* The positive experimental data could be due to skin metabolism.

Profiling
Parent Protein binding alert Result

trans-2,cis-6-nonadienol No alert found
CAS# 28069-72-9 mmmmmm) No alert found —

(no skin sensitization

CH, effect expected)
]

///J/

/ \ _
e Experimental data
OH

GPMT — Skin
Strong sensitizer metabolism

* The study continues with accounting for skin metabolism of
target chemical (see next slides).
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* Profile the target chemical
* Collecting experimental data for the target chemical
* Handling of skin metabolism of target chemical

* Multiplication of the target chemical
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Handling of skin metabolism of the target chemical

* In order to explore the skin metabolites of the target chemical, we
need first to multiply it.

* Multiplication happens in the Input module and it represents a
generation and visualization of all metabolites generated by a
selected metabolic simulator. The generated metabolites appear on
the data matrix along with the target as well as in a tree-like form.

* In the current example we will use the Skin metabolism simulator
in order to multiply the target chemical.
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Handling of skin metabolism of the target chemical
Multiplication of target chemical

01010 AO P :i‘
QSAR TOOLBOX @ SBro % (3]
]

e OECD QSAR Toolbox

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

Document Single Chemical Chemical List Target Endpaint

I % x E.] BE ’..' ﬁ f:by . [ k=5 ¢ @ o Chermicals

New  Open  Closs  Save  CAS#  Name Stucture Composion Select  Chem s Subst SMARTS)  Query Developed by LMC, Bulgaria
o PE— Filter endpaint tree...

& Document 1

# [C: 9, Md: 0;P: 0] CAS: 28069725

Collapse All
Expand All
Export
Print

Rename o

Delete nd Transport

Delete All Lists mation
clete AlLR s

Transformations simulator

simulator (alkaline medium)

| — Carcinogenicity Decomposition Dissociation simulator
- Toxicity / i Hydrolysis simulator (acidic)
I— Genetic Toxicity Hydrolysis simulator (basic)
— Immunotoxicity Hydrolysis simulator [neutral)
[~ Irritation / Corrosion in vivo Rat metabolism simulator
[ Neurotoxicity Microbial metabalism simulator

— Photoinduced toxicity
—— Repeated Dase Toxicity

Observed Mammalian metabolism

‘Observed Microbial metabolism

£ Sensitisation sw acp
Observed Rat In vivo metabalism
Observed rat liver metabolism with quantitative data
LA Observed Rat Liver 59 metabolism
= Roidacs —— .
— ToxCast Skin metabolism simulator 1
I Toxicity to Reproduction
—{#] Toxicokineti ism and Distril
[# Profiling
< >

=

Right click on the CAS (1) of the target chemical and then select Multiplication (2) >>
Metabolism/Transformations (3) >> Skin metabolism simulator (4).
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Handling of skin metabolism of the target chemical
Multiplication of target chemical

¢
g (B
[

tructure info L
[#] Parameters.
Physical Chemi 1
[3] Environmental
[3] Ecotoxicological Information

(] Human Health Hazards \
—— Acute Toxicity

—{%) ADME

— Bioaccumul lation

I— Carcinogenicity

Toxicity /

— Genetic Toxicity

— Immunotoxcity

— Initation / Corrosion

— Neurotoxicity

—— Photoinduced toxicity

— Repeated Dose Toxicity i
AWSWAOP |

G LNA

£C3

— ToxCast

— Toxicity to Reproduction i
—{%] Toxicokinetics, Metabolism and Distributi
[ Profiling

—l?fnml Mechanistic
Protein binding by OASIS

No alert found

itiz... No alert found
Pratein binding alerts for skin sensitiz... No zlert found

1. The first chemical is the parent;

2. Next to the parent are placed Metabolites of the parent chemical generated by the Skin
metabolism simulator;

3. Generated metabolites appear in a tree-like form
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Outlook

* Background
* Keywords
* Objectives
* The exercise
* Workflow
* Input target chemical
* Profile the target chemical
* Collecting experimental data for the target chemical

* Handling of skin metabolism of the target chemical

* Profiling the set of metabolites
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Handling of skin metabolism of the target chemical
Profiling the set of metabolites

* In this step we will check for available PBAs in the generated
skin metabolites.

* As the metabolites are already on the data matrix, we could
directly profile them with the relevant protein binding profiles.
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Handling of skin metabolism of the target chemical
Profiling the set of metabolites

()
(@

=

T 1 Qs
W [ @) - 7'
%}
Dele D ed b ga
~ Do Filter endpoint tree... ¥ Parent chemical [tzrget] ‘metabolite #1 ‘metabolite #2 A
Do
d O 9 yt
o d: O;P: 0 tabolis ato Structure &I\ o ey NS
] Human Health Hazards

(] Sensitisation AW SWAOP |

LLNA
2 E—
Profiling

General Mechanistic

~ g method No alert faund No alert faund Wichael addition
Options 4 3 Selected Wichael addition >> Michasl sddition on alpha bets-Unsatu...
Wichasl adition >> Michasl sdcition on alpha bets-Unsatu...
P Select Al Unselect Al nvert o pha,
able = — Protein binding by OASIS Schiff base formation
I3 rotein binding alerts fo T PR ETE T Schiff base farmation >> Schiff base formation with carbony...
P . o O Schiff base farmation > Schiff base formatian with carbony...
oA
Endpoint Specific
; ciassffication by ECOSAR Protein binding alerts for skin sensitization Ne slert found No slert found Skin sensitization Categary 18
Chemical eleme according to GHS Skin sensitization Category 18 >> alpha, beta-Aldehydes_lo...
No alert found No alert faund Michael Addition
xpressio N R Wichael Addition > Michasl sddition on alpha bets-Unsatu...
pinski Rule Dasis L Protein binding alerts for skin sensitization by Michael Addition »» Michael addition on alpha,beta-Unsatu,
OECD HPV Chemical Categorie OASIS
Orga tional group: )
o
Options 4 0 Selectad

f Select All Unselect All Invert
able

The profiling results indicate presence
of PBAs (Michael addition and Schiff
base formation) in one of the
simulated metabolites.

IB

: 1. Go to Profiling module;
2. Check the profilers related to the target endpoint (highlighted in green);
3. Click Apply
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Handling of skin metabolism of the target chemical
Analysis of the profiling results

* The profiling results indicate no PBA is identified in the target
molecule

* PBAs are identified in one of the two simulated skin metabolites.
The identified PBAs are associated with two mechanisms of
interaction with the skin proteins:

1) Schiff base formation with carbonyl compounds

2) Michael addition on alpha,beta-unsaturated carbonyl compounds

* This active metabolite (having PBAs) will be used for further read
across analysis

The next two parts of the exercise will be focused on the reactive
metabolite and searching of similar analogues of this metabolite.
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Outlook

* Background
* Keywords
* Objectives
* The exercise
* Workflow
* Input target chemical
* Profile the target chemical
* Collecting experimental data for the target chemical

* Handling of skin metabolism of the target chemical

* Focus on the active metabolite
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Handling of skin metabolism of the target chemical
Focus of active metabolite

pr— — X668

QSAR TOOLBOX @ 10100 2e

=P

The OECD QSAR Toolbox

» Profiling » Category definition » Data Gap Filling » Report

Profiling Custom profile

The “Focus” functionality allows the
selected metabolite to be used as a
representative of the target chemical. \ﬂ}\ e RN S

The “focused” metabolite will become the : Edit and set as new target
new target.

Developed by LMC, Bulgaria

| [target]

8

&

Chemical infermation

B B |

Edit substance
T | Add in category »

@ Add target 3

Profiling

-] General Mechanistic

Profiling methods No alert found Mo alert found Michael addition
Michael addition >
Michael addition >
— Protein binding by OASIS Schiff base formati

Options 4

Delete

Select All Unselect All
Suitable ~
Protein binding alerts for skin sensitization according to GHS
Protein bind lerts for skin sensitzation by OASIS
Protein bindi OASIS

- u;(l,b?e“ B Endpoint Specific
M Aquatic toxicity diassification by ECOSAR Protein binding alerts for skin sensitization No alert found No alert found Skin sensitization Category 1B
M Chemical elements according to GHS Skin sensitization Category 1B >> alpha, beta- Set AOP target
I Groups of elements ) No alert found No alert found Michael Addition
M Keratinocyte gene expression Michael Addition > > Michael addition on alph

M Lpinski Rule Oasis L '('):'s':’;'“ binding alerts for skin sensitization by Michael Addition > > Michael addition on alph, Copy

Schiff base formation > > Schiff base formatiol

Ctrl+F3

M OECD HPV Chemical Categories
W Organic functional groups

e e

Metabolism/Transformations

s 4
<
M Suitable
M Autoxidation simulator
Ml Skin metabolism simulator
M Plausible
M Autoxidation simulator (alkaline medium)
Ml Dissociation simulator
M Hydrolysis simulator (neutral)
M Undassified

: : 1. Right click over the active metabolite and select Focus from the appeared menu
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Outlook

* Background
* Keywords
* Objectives
* The exercise
* Workflow
* Input target chemical
* Profile the target chemical
* Collecting experimental data for the target chemical

* Handling of skin metabolism of the target chemical

* Defining category for the active metabolite
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Category Definition
Grouping methods

* The different grouping methods allow the user to group
chemicals into chemical categories according to different

measures of “similarity” so that within a category data gaps
can be filled by read-across.
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Category Definition
Suitable Categorization/Assessment Phases

Suitable categorization phases:

1. Structure-related profilers

2. Endpoint specific profilers (for sub-categorization)

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

Performing categorization:

1. The categorization phases should be applied successively

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

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

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

Graphical illustration of the suitable categorization phases is shown on next
slide 50
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Category Definition
Suitable Categorization/Assessment Phases

Step L. Structure based

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

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

Endpoint specific categorization Subcategorization
Metabolism could be accounted for Endpoint Specific

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

Step III. Eliminating dissimilar

s Subcategorization

Crotbers oo Endpoint Non-specific

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

For example, in case the target chemical or any of its metabolites interact with biomacromolecules via a
clearly defined mechanism relevant for the endpoint to predict, Stage I could be skipped and Stage II to
be used for the primary categorization step. 51
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Handling of skin metabolism of the target chemical
Defining category for the active metabolite

* In this exersice PBA (Michael Addition >> Michael addition on
alpha,beta-Unsaturated carbonyl compounds >> alpha,beta-
Aldehydes) is identified in the active metabolite.

* The identified PBA will be used for searching of analogues
acting via the same mechanism (Stage II)

®* Searching for similar analogues is accomplished in the
selected databases (see slide 32)
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Handling of skin metabolism of the target chemical
Defining category for the active metabolite

QSAR TOOLBOX

» Input » Profiling » Re

Categorize

X

m Subcategorize Combine Clustering

Category consistency

Category elements

Define  Define

& Document 1

¥ metabolite #2 [target]

Documents. Filter endpaint tree...

S: 26069729
Skin metabolism simulator
| metabalite #1
0] metabolite #2

Structure

(-] Human Health Hazards

(] Sensitisation AW SWACP |

Profiling

‘General Mechanistic

=

port

Grouping options (Protein binding alerts for skin sensitization by QASIS)

Target categories
Michael Addition
Michael Addition » > Michael addition cn alpha,beta-Unsaturated carbonyl compounds

| Michael Addition > > Michael addition on alpha beta-Unsaturated carbonyl compounds >> alpha, beta-Aldehydes |
by

Protein binding alert identified in the target
molecule by the selected profiler

@ Cptions

Protein binding by OASIS
Endpoint Specific
Protein binding alerts for skin sensitiz...

Protein binding alerts for skin sensitiz...

Protein binding alerts for skin sensitization by OASIS

Unselect All Invert
Dr=t_.. wunumy dIRITS TOT SKIN SENSIZUUI avw.
[Protein binding alerts for skin sensitization by C
v ..~~~ hindina hy OASIS

Plausible
Aquatic toxicity classification by ECOSAR
Chemical elements
Groups of elements
Keratinocyte gene expression
Lipinski Rule Oasis
DECD HPV Chemical Categories

| Down Up Reset Options
All categories
(MN7A)
Acylation
Acylation »» (Thiojcarbamoylation of protein nucleocphiles
Combine profiles [7] Invert result
@® aND O or L Strct
[ Sart results 3
K | | Cancel

Organic functional groups

Organic functional groups (nested)

Organic functional groups (US EPA)

Organic functional arouns. Norbert Haider (checkmol)

and Select

1. Go to Category definition
sensitization by OASIS”;

2. Click Define;

3. Click OK.

the “Protein binding alerts for skin

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

April 2020

53



QSAR TOOLBOX

Handling of skin metabolism of the target chemical
Defining category for the active metabolite

* The Toolbox now identifies all chemicals corresponding to
the alpha, beta-Aldehydes alert (according to the Protein
binding alerts for skin sensitization by OASIS profiler)
listed in the skin sensitization databases.

* 42 analogues including the target chemical are identified in
the selected databases (see next slide). They form a
mechanistic category named “alpha, beta-Aldehydes”,
which will be used for further data gap filling.

* The experimental data for analogues in the category
appears on data matrix
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Handling of skin metabolism of the target chemical
Defining category for the active metabolite

01010
01 0
QSAR TOOLBOX 10100

» Input P Profiling G n P DataGap Filling
Categorize Category consistency
i ¢ B
E B F B O
Define  Define with metabolism Subcategorize Combine Clustering  Category elements

Filter endpoint tree..

Xose
g
=&

The OECD QSAR Toolbox
r Grouping Chemicals

[~] Documents

Document 1

| Grouping results
)] metabelite #1

: 0] metabolite #2
0;P: 0] Michael Addition

42 chemical(s) found.

2
Read data?

o

) All endpoints @ Choose...

" Protein binding by OASIS 1
Endpoint Specific
Protein binding alerts for =

Protein binding alerts for skin sensitiz...

Unselect All

|suitable

Protein binding alerts for skin sensitization according to GHS

Protein binding alerts for skin sensitization by OASIS

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 {checkmol)

[carcinagenicity

[ IDevelopmental Toxicity / Teratogenicity

[CIGenetic Toxicity

Climmunatosicity

[irritation / Corrosion

[ INeurotoxicity

[IPhotoinduced toxici
; —[_|Bepeated Dose Tgx
1 [¥ISensitisation

[ Toxicity to Reproduction
| DTcmicokinetics, Metabolism and Distribution

4

W
OK, | | Cancel

1. Click OK;
2. Select to Choose... specific endpoint;
3. Select Sensitization;

4. Confirm by OK.
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Handling of skin metabolism of the target chemical
Defining category for the active metabolite

01010 XKoo @
QSAR TOOLBOX So100 % hal

=8

Categorize Category consistency The OECD QSAR Toolbox
o g Chemicals

C fi

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

(-] D] Filter endpoint tree...

Document 1

» input » Profiling finiti » Data Gap Filling » Report

141 points added across 32 chemicals.
)] CAS: 28069729
0] Skin metabolism simulator Structure -

Human Health Hazards N |
Sensitisation AW SWAOP ,
Skin

£ in Chemico 11 M: Category 1A (..
] in Vitro 17 M: Category 1A (..

SN R R N

71
476 M: Category 18 (..
710 M: 24 pg/em2

23/98 M:378 % Mid% M: 2.5 % M: 2.5 % M: Negative M: Positive
2/8
6/7 M: sensitising
33

neous Test "

of Method 5 M: sensitising

Select All Unselect All
itable
‘SUI:?ote\n binding alerts for skin sensitzation according to GHS
Protein binding alerts for skin sensitization by OASIS Endpoint Specific
Protein binding by OASIS Protein binding alerts for skin sensitiz... .
T —— Protci bining slerts for ki e The experimental results for the analogues
Chemical elements . .
s samens appeared in the data matrix.
leratinocyte gene expression
Lipinski Rule Oasis . .
R e 1) 141 data points are available for the 32
Organic functional groups (nested)

orer e i e 5 chemicals, out of 42 available on data matrix

Organic functional groups, Norbert Haider (checkmol)
Protein binding by OECD ;
bt o o5 2) 98 experimental data values for EC3, LLNA

R — are available for 23 out of 42 chemicals. ;

Respiratory sensitisation
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Recap

* In this case the alpha, beta-Aldehydes category of the Protein
binding alerts for skin sensitization by OASIS profiler is used for
categorization purposes.

* The defined category consists of 41 analogues along with the
target chemical

* The available experimental data for these 41 analogues have
been collected from the endpoint-relevant skin sensitization
databases.

* Experimental data values for the target endpoint (EC3, LLNA)
are available for 23 out of 41 analogues.
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Outlook

* Background
* Keywords
* Objectives
* The exercise
* Workflow
* Input target chemical
* Profile the target chemical
* Collecting experimental data for the target chemical

* Handling of skin metabolism of the target chemical

* Filling data gap of the active metabolite
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Handling of skin metabolism of the target chemical
Filling data gap of the active metabolite

r|a Xeee0d
QSAR TOOLBOX C) T % g;
=

. . The OECD QSAR Toolbox
Possible data inconsistency o ing Chemicals

¥ Input ¥ Profiling » Category definition
Gap Filling

Trend analysi: Read across  (Q" Jized Automated

into Categarie:

Metadata
I Assay Developed by LMC, Bulgarial

[~} | Filter endpoint tree.. Y [ [target] ! End
Document 1 4 Native scale/unit
# E 25306972: . | . & P +|Skin sensitisation | (Oasis) (1 chemicals; 1 data) e o
s 0bs ﬂl'”n:::‘;;(jt:;‘;‘"‘“ ator Structure R e Y A= /|Skin sensitisation Il (ECETOC) (2 chemicals; 2 datal e e
i ¥P: 0] metabolite #2 h []5kin sensitization EC3{ratio) (20 chemicals; 95 data)
I0] [C: 42:Md: 141:P: 0] Michael Addition <AND>Michael Ad | Organ
E— Human Health Hazards i ! Type of method
Sensitisation AW SWACP |
Skin
] in Chemico 1 M: Category 14
{3 in Vitro 1 M: Category 14
] in Vive
(2] Draize Test 1
& GPMT f M: Categary 18 (..
G Select scale/unit to use
= LLNA o L ) R
s ( (8] Sk!n Sens_lt_lzat_loﬂ (Danl;h EPA) [Q native data and 98 converted] M: Positive
- 0 J Sk!n sensitisation | (Oasis) _[1 na_lwe_data and_QS converted]
- bkirreerEMisATon Em’OC) [2 native Jatz and 05 coMerted] u,
S = @ M sensitising Skin sensitization EC3(ratia) [95 native data and 0 converted] Pl
N 7 KT semsitimssionGHS orcinalle, [Laatiue dass o S6orTRrizd]
(+] Open Epicutanecus Test n
° Data Gap Filling Settings ‘—{# Undefined Type of Method 25 M: sensiti

Profili
Only endpoint relevant -] L 4 .
At this position: Protein binding by OASIS
Select a cell with a rigid (bold) path Endpoint Specific
Automated workflows Protein binding alerts for skin sensitiz...
Standardized workflows Protein binding alerts for skin sensitiz... 5

1. Go to the Data Gap Filling module;

2. Click on the cell corresponding to the target endpoint and to the target chemical (i.e. active
metabolite);

3. Click on Read-across; ‘
4. Select the Skin sensitization EC3(ratio) scale; " |
5. Confirm by OK.
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Sidebar on the data scales

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

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

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

* The default scale for Skin Sensitisation is “Skin Sensitisation
ECETOC”. 1t converts all skin data into dichotomous scale:
Positive/Negative.

* In the current example we will use the potency scale - Skin
sensitization EC3(ratio) scale in order to see the final prediction in %.
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Handling of skin metabolism of the target chemical
Filling data gap of the active metabolite

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

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

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

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

Note: In some case one brown/blue point could correspond to more than one chemical.
This holds for structures (e.g. different isomers) having the same X axis descriptor
value (e.g. logKow) and the same Y axis descriptor value (e.g. positive).
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andling of skin metabolism of the target chemica
Filling data gap of the active metabolite

Xesed
QSAR TOOLBOX @ =

¥ Input ¥ Profiing » Category definition

Workflow JECD QSAR Toolbox
, , g Chemicals
L] T -

Trend analysis Read acrc (Q)SAR Standardized Automated

) [E— Filter endpoint tree...
Document 1
Md: O:P: 0] CAS: 28069729 .
3;Md: 0;P: 0] Skin metabolism simulator Sz ] e e Moorrrnst Moorrrnst e ey o] g IO o]
0] m olite #1 : R
0] metabolite #2
d: 141.P: 0] Michael Addition<AND>Michael Additic
120;P: 0] Enter GF(RA) -} Human Health Hazards |
(] Sensitisation AW SWAOP
%) Draize Test 11 M: sensitising
13 M: sensitising
5/8 M: 24 pgfem2 Ana|ogues NOT used M: 236804 ug/... M: sensitising
EC3 20705 |- 375 % Md% for the pred|Ctlon M:4% M: 14 % M: 4.5 % M: 9.68 % M:04 % L M:0464 %
sl 1/5 M: 1.2
Skin sensitisation 213 M: sensitising
&) Miscellaneous 272 M:Category C  M: Category A
& Undefined Type of Method 13 M: sensitising

[~] Data Gap Filling Settings
Descriptors

>
> x:l

predl:t for Ec3 based on 5 values
prediction

T T L B e e e e e e T L e e o e L e e e e e e e B s o
1.2 14 18 2 22 24 26 28 3 3.2 34 36 38 4 42 44 46 48

lag Kow

Active descriptor X / Accept prediction

Only endpoint relevant

) Prediction
At this ps
‘QSARs Statistics
Automated workflows
Standardized worldfl

In nodes below:

QSARs
Automated workflows
Standardized workfk 5

EC3 (%]

g | \
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Filling data gap of the active metabolite
Subcategorization
®* The category could be further narrowed-down by using of some of

the endpoint-specific or structure-based profilers. This aim to
reduce the uncertainty among the category members.

* The following profilers will be used for subcategorization:
- Protein binding by OASIS
= Organic functional groups

* These steps are summarized in the next screen shots.
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Filling data gap of the active metabolite
Subcateg

QSAR TOOLBOX

) Subcategerization

Profilers 1 Selected

Hydrolysis halfife (Ka, pH 7)(Hydrown
Hydrolysis half-ife (Ka, pH 8)(Hydrowin
Hydrolysis half-ife (Kb, pH 7)(
Hydrolysis half-ife (Kb, pH 8)(

O

Adjust options
Target
Michael addition
Michael addition >> Michael addition on alpha beta-Unsaturated carbonyl compounds
Michael addition > > Michael addition on alpha beta-Unsaturated earbonyl compounds > alpha, beta-Aldehydes

orization 1: Protein binding by OASIS

Xoer®
@e
=E

The OECD QSAR Toolbox

for Grouping Chemicals
into Categories

Developed by LMC, Bulgaria

Schiff base formation

Hydrolysis half-ife (pH 6.57.4
Tonization at pH = 1

Schiff base formation >> Schiff base formation with carbonyl compounds

Schiff base formation > > Schiff base formation with carbonyl compounds >> Aldehydes L-L
. i i B [P w1 e B - Ny o
Toxic hazard cissfication by Cramer
Toxic hazard classfieation by Cramer (extend¢
Uttimate biodeg Differ from target by
Hneaunlers (MTTOTOY) -
5 At least one category
Al categories Wi: sensitising
ons 4 Metabolisms 0 Selected sl - - 2
Select Al Unselect Al | Invert nelogues M: sensitising
Do not account metabolsm (20) Michael addition M: Category 1A (.. M: 2.368+04 ug/... M: sensitising
| Documented
I Simulated
T M:2.5% M:25% M:25% Mi4% M:14% M:45% M: 9.68 % L M:04% M:0.464 %
electron withdrawing group s with electron withdrawing groups M:12 i
(20) Schiff base formation M: Categary 1 (s..,
(20) Schiff base formation > Schiff base formation with carbonyl compounds.
(20) Schiff base formation > Schiff base formation with carbonyl compounds > » Aldehydes
\, 4 ,
Selected 3 (17/20) Read-across prediction for EC3, based on 5 values Select / filter data
‘ = | Predicted: 4.44 %
Remove selected ] L ] ® ] a Subcategorize
104 ——
@ P Mark chemicals by WS
Automated workflows _
S i g ° Mark chemicals by descriptor value
In nodes below: — L] Filter points by test conditions.
&2
QSARs ) Mark focused chemical
Automated workflows -
Standardized workflows 59
° ® ® ° ° Mark focused points
® ]
o Remove marked data
[ ]
Clear existing marks
— T —
13 2 235 3 35 4 4.3

Active descriptor X *

1
2.
£ 3.
4

Click on Select/ filter data;
Select to Subcategorize;
Select Protein binding by OASIS.

Eliminate the dissimilar analogues with respect to the selected profiler.
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Filling data gap of the active metabolite
Subcategorization 2: Organic functional groups

E —_— — TOGT
QSAR TOOLBOX l'h S0 Al
=2

DECD QSAR Toolbox
g Chemicals

¥ Profiling » Data » Category definition ¥

] Subcategerization

Profilers
Select All | Unselect All | Invert

Adjust options

Target

Retinoic Acid Receptor Binding Alkene moisty
rtER Expert System - USEPA Iyl .
Skin irritation/ corrosion Exclusiof N
apha,beta-Unsaturated aldehyde o
Skin irritation/corrosion Inclusior P & e om0 i T e ""*;\‘g_‘? g J”m LL & el o
4 Empiric : »; S T, wy
JM:25 % M:2.5% M:2.5 % M M: 4.5 % M: 9.68 % JM:04 % . M: 0464 % M7 % CM:45 %
M:12 )
M: Category 1 (5., M: sensitising
M: Category C  M: Category A

M: sensitising
Differ from target by

Tautomers unstable
< >

At least one category
All categories

1 Michael addition _ Michael addition _ Michael addition , Michael addition _ Michael addition _ Michael addition _ Michael addition _Michael addition , Michael addition ,Michael addition _ Michael additio

ons 4 Metabolisms 0 Selected
Analogues

Select All Unselect All Invert
Do not account metabolism (1) Alcohol
I Documented (3) Alkane, branched with tei
I Simulated

(17) Alkene moiety Alkene maiety  Alkenemoiety  Alkens moiety _Alkenz moiety _Alkene maiety _Alkane, branche..., Alkene moisty  Alkene moisty | Alkene moiety _Alkene moiety |, Alkene moiety

3

Read-across prediction for EC3, based on 5 values Select / filter dat:
(17) apha, beta-Unsaturated aldehyde Prrdidrd:4.54% clect/ ercasa

® e 8 Subcategorize

Mark chemicals by WS

(1) Cycloalkene moi

Selected 13 (4/17)

Mark chemicals by descriptor value

Select differe) [
\/
Remove selected

| e Filter points by test conditions

OSARs ] Mark focused chemical
Automated workflows &
Standardized workflows 59 ° ° ® . ° Mark focused points

H i |

Remove marked data
| e Clear existing marks
T T T T T T T T T T T T T T
16 12 2 22 24 26 28 3 32 34 36 38 4 42 24 18 18
log Kow

Active descriptor X | log Kow /Accept prediction

1. Select the Organic functional groups profiler; \ o
2. Remove the dissimilar chemicals
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Filling data gap of the active metabolite
Results after the subcategorizations

3 Xose@
QSAR TOOLBOX @ i 2a

¥ Input Profiling ¥ Category definition P QE
Workflow The OECD QSAR Toolbox
P ® for Grouping Chemicals
into Categories
« -
(QSAR  Standardized Automated

Developed by LMC, Bulgaria

Documents Filter endpoint tree...

Structure ] o R R e
] metabolite #1
] metabolite #2
] Michael Addition < AND>Michael Additic
0] Enter GF(RA) -] Human Health Hazards i
7:P: 0] Subcategorized: Protein binding -] Sensitisation AW SWACP |
d: 19;P: 0] Subcategorized: Organic fur

272 M: 24 ugfem2 M: Category 1A ...
40 [N > 7¢ % M:25% M:2.5 % M:2.5 %
si 15 M: 12 )
Skin sensitisation 12 M: Category 1 (5.,
Profiling
‘General Mechanistic
Protein binding by OASIS Wichael addition , Michael addition , Michae! addition , Michael addition , Michael addition _

Endpoint Specific

Dentoin bhindinm wlacke fne ol

/\ .
]

(~] Data Gap Filling Settings -
) Qm—a(nxss prediction for EC3, based on 4 values ) ‘ Select / filter data ‘
@yl Predicted: 3.37 %
Prediction 154 ® - e —— N~ - Subcategorize

At this position:
1 Mark chemicals by WS

Mark chemicals by descriptor value
Filter points by test conditions

Mark focused chemical

QSARs Statistics
Automated workflows
Standardized workflows

In nodes below:

QSARs
Automated workflows L]
Standardized workflows P —

18 2 22 24 26 28 3 32 34 3.6

log Kow

1. The predicted EC3 is 3.37%
2. Click Accept prediction

Accept prediction
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Data gap filling for active metabolite
Interpreting Read-across

* In this example, all analogues have the same PBAs.
* All analogues have positive skin sensitization experimental data.

* The sensitising potential of the target chemical is predicted
similar to those of the used analogues.

* The obtained prediction is further transferred to the parent
chemical.
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Outlook

* Background
* Keywords
* Objectives
* The exercise
* Workflow
® Input target chemical
* Profile the target chemical
* Collecting experimental data for the target chemical
* Handling of skin metabolism of the target chemical

* Transferring the prediction of active metabolite to the parent
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Transferring the prediction of active
metabolite to the parent

QSAR TOOLBOX

» profiling » Category definition
Gap Filling OECD QSAR Toalbox

P P or Grouping Chemicals
-
Independent MOA Similar MOA

. Developed by LMC, Bulgaria
Possible data inconsistency
° — Filter endpoint tree... Y Parent chemical [target] metabolite #1 metabalite #2

ment 1 Metadats

I CAS: 28069729 e . | Assay
Skin metabolism simulator Structure [ . I Endpoint
4 Native scale/unit
11 metalgtle #2 Skin sensitization EC3(ratio) (1 chemicals; 1 data)
hael Addition <AND>Michael Addition > > I Organ
Gl (#] Structure info
Enter GF(RA) I Type of method

;1] Subcategorized: Protein binding by 02| |G et

RS ST RSN (5] physical Chemical Properties

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

I Acute Toxicity
U Select scale/unit to use

— Bi lati e ! )

toaccumuation . Skin Sensitization (Danish EPA) [0 native data and 1 converted]
- S . Skin sensitisation | (Oasis) [0 native data and 1 converted]
— D Toxicity / ici d Skin sensitication Il (ECETOC) [0 native data and 1 converted]
I— Genetic Taxicity i & Skin sensitization EC3ratio) [1 native data and 0 converted]
- |mmunotaxicity ] ©) Skin sensitization GHS (ordinal) [0 native data and 1 converted]

[ ) G

I— Neurotoxicity i Chemicals 1/1; Data 1/1
(] Data Gap Filling Settings |— Photoinduced toicity
— Repeated Dose Taxicity
(-] Sensitisation

9 Only endpaint relevant 5
I Only endp AWSWAOP ,

At this position:

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

Find 4
T Explain
%7 Delete prediction

R:3.37(-0.279-:7.02) %
- ToxCast

— Tyt eprducin :
9 Toxdcokinetis, Metaboliem and Distrbutl Set ACP target
(& Pr

Use for AOP

Copy

Explain prediction

1. Go back to the Select Skin metabolism simulator level in the document tree;

2. Apply right click over the prediction of the active metabolite and select Transfer to the target.
— 3. Select the scale Skin sensitization EC3(ratio);

4. Confirm by OK.

The data will be automatically transferred from the metabolite to the parent.
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Recap

* The target chemical trans-2,cis-6-nonadienol has been entered into the system.

* It has been profiled by Protein binding profilers; no protein binding alert has been found for target
chemical.

* Positive experimental data has been retrieved for target chemical.

* Skin metabolism of target chemical is investigated. One of simulated skin metabolites has protein
binding alerts (a,B-unsaturated aldehydes).

* This metabolites is used for further read across analysis.

* No experimental data for the selected metabolite has been found, so the category of similar
analogues has been defined.

* The initial group of analogues was defined by Protein binding alerts for skin sensitization by OASIS
profiler.

®* 41 analogues including the target chemical are identified; they form a mechanistic category “:a,B-
unsaturated aldehydes”, which was used for gap filling.

®* Read-across is used for filling the data gap of the active metabolite.

* The initial category has been refined by some endpoint-specific and structure-related
subcategorizations.

®* The active metabolite has been predicted LLNA positive (EC3=3.37%).

* The positive prediction for reactive metabolite has been transferred to the parent chemical.
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Outlook

* Background
* Keywords
* Objectives
* The exercise
* Workflow
® Input target chemical
* Profile the target chemical
* Collecting experimental data for the target chemical
* Handling of skin metabolism of the target chemical
* Transferring the prediction of active metabolite to the parent

* Reporting the prediction
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Report
Overview

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

* This module contains a predefined report template with
automatically populated sections as well as manually editable
sections, where the users could add some additional/custom
information.

®* The Prediction report generates three files:

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

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

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

* The generated reports can then be saved or just opened.
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01010 Xased
QSAR TOOLBOX @ o o .
=3

Reports Export The OECD QSAR Toolbox

- — — — for Grouping Chemicals
‘ an a’ a’ a’ into Categori

Predictior Data Ma ategory QMRF  SMIFile SDFFile CAS List Data Matrix

» Input » Profiling P Category definition P Data Gap Filling

Developed by LMC, Bulgaria

Framss Filter endpoint tree... Y Parent chemical [target]

ment 1

iolism simulator Structure o [,

1] Michael Addition<AND>Michael Addition > > -
] Enter GF(RA) [ Structure info

1] Subcategorized: Protein binding by Of| [ Setye e
Md: 19P: 1) Subcategorized: Organic functional g | Fi3RUARTo WY ST,

[ Environmental Fate and Transport
(3] Ecotoxicological Information

(=] Human Health Hazards

—— Acute Toxicity
—{%] ADME

— Bioaccumulation

— Carcinogenicity
— I Toxicity /
— Genetic Toxicity

—— Immunotoxicity

— Irritation / Corrosion
— Neurotoxicity

— Photoinduced toxicity
— Repeated Dose Toxicity
©] Sensitisation

AW SWAOP |

— ToxCast
— Toxicity to Reproduction
[ Profiling

and Di

1. Go to the Report module; x|
[ 2. Select cell with the prediction for the parent;
3. Click on the Prediction button
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QSF'R TOOLEBOYX @

o) Custornize report content and appearance

. W Add RAAF scenario

+| Prediction
Target and prediction summary
Prediction details (1)

Prediction details (I}

Target profiles

[W] Analogues selection details

[] Appendix: Specific report explanations

Category
Category definition and members

o] Generated report files

Developed by LMC, Bul

metabolite #2

4 Prediction for trans-2,cis-6-Nonadienol
Prediction report
Ca LE0] Ol il
Pata matrix
74 Prediction for Skin metabelism simulator: metabolite #

« Prediction report

Category report
Data matrix

) 2

When a prediction for a
metabolite is transferred to the
parent, then three report files
(prediction report, category
report and data matrix) will be

Consistency check .
I Optons 2 provided for both - parent and
¥ Data matrix — metabolite.
Move Up ‘ | Move Down
[1 Remove password protection of the PDF files.
Note: If the protection is remaoved, this will be specified in the first page of the report
Back Next Cancel Create report '
Protein binding alerts for skin sensitiz...
1. Click Create report button;
2. Open and/or Save the files Discrete chemical
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Outlook

* Background
* Keywords

* Objectives
* The exercise
* Workflow

* Save/open the workflow
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Saving the prediction result
Overview

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

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

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

= TR

3 01010
QSAR TOOLBOX O Sara % 2a
@

Document Chemical List Search Target Endpoint The OECD QSAR Toolbox

Raxims SE=EE _H ¢ O el

New Open Close Save CAS# Name  Structure Lomposition S ChemIDs Database Inventory s Substructure (SMARTS)  Query

» Input ¥ Category definition » Data Gap Filling » Report

Developed by LMC, Bulgaria
Filter endpoint tree.. Y Parent chemical [target] metabolite #1

4 i
etabolism simulator T K/ﬁ\g

e
| bolite #2
1] Michael Addition<Ab Toolbox X
1] Enter GF(RA) (3] Stru File save _ o %
& “3;:';22;:: g:‘:‘" '| Save document 'Document 1_th4' )
= ¥
il Do you want to save changes to document 'Document 1_tb4'7
ginv: ¥ 9 = - v H « Toolbox » Toolboxd.4
o
File saved successfully!
Hi V
E‘_“" | Organize » MNew folder
v || mo =
f e V/;S ~ Mame

7 Quick access
+—— Carcinogenicity 3 i
I Developmental Toxicity / Teratog| _ Desktop » Ne

— Genetic Toxicity .
— Immunotoxicity | Documents

+—— Irritation / Corrosion J * Downloads 4

—— Neurotoxicity .

— Phatoinduced toxicity J [=] Pictures * o R
— Repeated Dose Toxicity .

(] Sensitisation AW SWADP |

File name:

Save as type: | Toolbox decuments (*.th4) ~

R: 3.37 (-0279+7.02) %

+ Hide Folders Save Cancel
— ToxCast |

—— Taxicity to Reproduction i 5
) Toxicokineti ism and Distributi
[# Profiling

-

1. Go to the Input section;
2. Click Save button;

3. Click Yes; =
4. Specify the name of the file;
5. Click on the Save button;

6. Click OK.
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Open the saved file

oo 8460
QSAR TOOLBOX 0100 % Pe
¥ Input ¥ Profiling P Category definition ¥ Data Gap Filling H‘E
L vcument Single Chemical Chemical List Target Endpoint :hErGECD_ OS(A: TC'_C‘It;C"
B & X B m @ - ¢ & . E E E.- B ¢ (&) s
New Open Close Save CAS# MName  Structure Composition Select ChemlDs Database Inventory List Substructure (SMARTS)  Query Define

Developed by LMC, Bulgaria
Documents

Open *
4 <« Toolbox » Toolboxd.4 v O Search Toolboxd.4 »
Organize + New folder = M @
=
A_Abe A MName Date modified Type
Scenariol_2428- [ Tutorial_55_metabolism.tb4 Sep-19 3:26 PM TE4F|
test
Tutorials for TB £
@ OneDrive
[ This PC
- USB Drive (F) v < >
File name: | Tuterial_S5_metabolism.th4 ~ ‘ Toolbox documents (*.thd) =

1. Click Open;

2. Browse to location of the saved file and select it; q

3. Click Open
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