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QSAR TOOLBOX

Background

®* Grouping with metabolism is a procedure for finding analogues
accounting for metabolism activation of the chemicals;

®* This is a step-by-step presentation designed to take the user through
the new options for grouping with metabolism, implemented in QSAR
Toolbox v.4.0.
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QSAR TOOLBOX

Objectives

This presentation demonstrates a number of functionalities for
searching of analogues accounting metabolism:

* Identify analogues based on the metabolites with:
o common specific structure features;

o common specific profiling results;

o common specific parameter results.

* Identify analogues based on the parent and metabolites package.
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QSAR TOOLBOX

Specific Aims

* To familiarize the user with the map similarity options when
define category with metabolism.
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QSAR TOOLBOX

The Exercise

* In this exercise we will search for suitable analogues of 1,2-Ethanediamine
(CAS# 107-15-3) for predicting of skin sensitization potential.

®* The target chemical have no a protein binding alert for skin sensitization.
* Skin metabolism of target chemical will be accounted for.

* Different map similarity options will be applied for defining a category.
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QSAR TOOLBOX

Workflow

* As you know the Toolbox has 6 modules which are typically used
in sequence:

Input

Profiling

Data

Category Definition
Data Gap Filling
Report

O O O O O O

* In this example we will use only the first four modules, tailored
to the aims of the example.
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QSAR TOOLBOX

Input
Overview

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

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

Input
Ways of Entering a Chemical

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

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

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

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

Input Screen
Input target chemical by CAS#

01010
01 o
QSAR TOOLEBOX 1_1_1 10100 %

» Profiling » Category definition  » Data Gap Filling » Report

Document Single Chemical Chemical List Search Target Endpoint CD QSAR Toolbox

B & X @ E < 8 6-.m B EE- N @)

New Open  Close  Save CAS: Mame  Structure Composition  Select ChemlDs Database Inventory  List Substructure (¢ 3 Define

Developed by LMC, Bulgaria

A Document 1 =] Search by CAS 2 ; :I I - O X
o] [ ] o]
2 i [ selectall ][ Unselect All_|[ Invert Selection | Selected 1 of 1

CAS 107-15-3
SMILES NCCN

CS Relation High

Substance ~ Mono constituent

Composition

Name 1,2-diamino-ethane
1,2-DIAMINOETHANE
1 2_Ethanediamine

1. Click on CAS#; 2. Type 107153 in the blank field; 3. Press Search; 4. Confirm with “OK”
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QSAR TOOLBOX

Profiling
Overview

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

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

* Including of metabolic simulator is more time consuming.

* The results of profiling automatically appear under the target
chemical

®* This result will be used to search for suitable analogues in the
next steps of the exercise.
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QSAR TOOLBOX

Profiling
Profiling the target chemical

om0 ——
QSAR TOOLBOX @ 1‘1‘1 e %

» Category definition  » Data Gap Filling » Report

The OECD QSAR Toolbox
for Grouping Chemicals
\g into Categories
bzt Developed by LMC, Bulgaria
E— Filter endpoint tree...

& Document 1
# CAS: 107153

Structure Ha V\/\w =

[#] Structure info

[#] Parameters

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

[ Human Health Hazards

Profile
Endpoint Specific
Profiling methods Protein binding alerts for skin sensitization ... No alert found
Options 4

[ ][ SelectAl_|[ UnselectAl | invert

ic Primary 3

ta\n’bimjmg alerts

1. Click on Profiling; 2. Check the box in front of the Protein
binding alerts for skin sensitization by OASIS profile; 3.
Click on Apply; 4. No alert is found in the target structure.
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QSAR TOOLBOX

Profiling
Profiling the target chemical

Profiling results for the target metabolites can be also retrieved.

QSAR TODODLBOX

» Prafiling » Category definition P Data Gap Filling » Report
The OECD QSAR Toolbox
for Grouping Chemicals
into Categor

Profiling Custom profile

Delete

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

HzN-
Structure I

[ Structure info
[® Parameters
[ Physical Chemical Properties

[ Environmental Fate and Transport
[ Ecotoxicological Information

(& Human Health Hazards

{=] Endpoint Specific
Profiling methods Protein binding alerts for skin sensitization ... Mo alert found
Options 4 (] Metabolism/Transformations

[ £ [ seiectal | unselect Al || imvert | =] Skin metabolism simulator 5 metabolites

] Endpoint Specific

1 Schiff base formation >> Schiff base formation with carbonyl compounds >> Aldehydes
1 x Schiff base formation >> Schiff base formation with carbonyl compounds >> Bis aldehydes

Protein binding alerts for skin sensitiza ... e SelilEE R BLELEDS
2 x Schiff base formation > Schiff base formation with carbonyl compounds

3 x No alert found

Options

[ ¢ ][ selectan | Unselectail || invert

1. Check the Skin metabolism simulator in addition to the
selected profile. 2. Click on Apply; 3. Five metabolites are
generated; 4. Structural alerts for SS are found in two of the
metabolites.
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QSAR TOOLBOX

Profiling

Explain of profiling result

=] Profiling results

O X

4 Chemical 1 ([NCCN)
4 Skin metabolism simulator [3]

4 2 x No alert found
N

Filter endpoint tree...

Structure

[#] Structure info

[#] Parameters

[#] Physical Chemical Properties

[# Environmental Fate and Transport
Ecotoxicological Information

[#] Human health hazards

[=] Profile

Metabolism/Transformations
Skin metabolism simulator
Endpoint Specific

1 [target]

MNCC(D)=0
CC{=0)C=0
4 Schiff base formation
4 Schiff base for

4 Protein binding alerts for skin sensitization by QASIS

—poﬂi"t Specific
Protein binding alerts for skin sensit ...

Protein binding alerts for ski ...

No alert found

5 metabolites

3 x No alert found
2 x Schiff base formation

4 1 x Aldehyd Display chemicals
NCC=0 " Details 2
4 1 x Bis aldeh,
0=CC=0
. O X
File
1
R N RN
Details - -

2 x Schiff base formation >> Schiff base forma*~= ==tk ~arbhamd =

2 x Schiff base formation >> Schiff base forrniL

Set AOP target
Use for AQP

Copy

1. Right click over the found results and select Explain for more details. 2. Right click on the found
alert and select Display chemicals to see for which structures alerts have been found; 3. The
structures can be saved as .smi file. When you see them click on OK.

The OECD QSAR Toolbox for Grouping Chemicals into Categories

July, 2017

21



QSAR TOOLBOX

Outlook

* Background
* Objectives
* Specific Aims
* The exercise
* Workflow

o Input

o Profiling

o Data

The OECD QSAR Toolbox for Grouping Chemicals into Categories July, 2017 22



QSAR TOOLBOX

Data
Overview

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

environmental fate, ecotoxicity and toxicity data that are stored
in the Toolbox.

* Data gathering can be executed in a global fashion (i.e.,
collecting all data for all endpoints) or on a more narrowly

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

QSAR TODLBOX @

* Profiling

Export

Import  IUCLIDG IUCLIDG

Documents

& Document 1

# CAS: 107153

Databases
Options 4
[#] setectan || Unselectan || invert
Micronudeus OASIS
B MUNRO non-cancer EFSA
M REACH Skin sensitisation database (
Receptor Mediated Effects
M Rep Dose Tox Fraunhofer ITEM
M Repeated Dose Toxicity HESS
Rodent Inhalation Toxicity Database
M Skin Irritation
kin Sensitization
™3 skin sensitization ECETOC
W ToxCastDB
M Toxicity Japan MHLW

Inventories

Options 4

Select All Un

Data
Selecting databases

h

» Category definition

Filter endpoint tree...

—
01010
01 0
10100

¥ Data Gap Filling

Structure

[#] Structure info

[#] Parameters

[ Physical Chemical Properties

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

[=] Human Health Hazards

—— Acute Toxicity

—— Bioaccumulation

—— Carcinogenicity

—— D Toxicity / Ter:
—— Genetic Toxicity

—— Immunotoxicity

+—— Irritation / Corrosion

—— Meurotoxicity

— Photoinduced toxicity

—— Repeated Dose Toxicity
—— Sensitisation

—— ToxCast

—— Toxicity to Reproduction

—{F ism and Di:

AW SW AOP

& Profile

=

» Report

High
e s
2

M Canada DSL

Select Skin sensitization and Skin sensitization ECETOC databases
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QSAR TOOLBOX

Category Definition
Overview

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

* This is the critical step in the workflow.

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

* A category can be defined with and without metabolism.

* Grouping with accounting for metabolic transformation is a
procedure for finding analogues accounting metabolism activation
of the chemicals.
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QSAR TOOLBOX

Category definition
Define with metabolism

1
4

|
QSAR TOOLBOX |

* Profiling *C tio ¥ Data Gap Filling ¥ Report

Fatannrize

b

Define Define with metabolis 1 Subcategorize Combine

Documents Filter endpoint tree...

HzM:
Structure M

'\ Select metabolism - [m] X
— Qptions 4
HTEIEOLE - Select All Unselect All Invert
(] Parameters _| 4 Documented
[#] Physical Chemical Properties Observed Mammalian metabolism
Environmental Fate and Transport h Observed Microbial metabolism

[# Ecotoxicological Information Observed Rat In vivo metabolism
Hi Health Hazard | Observed rat liver metabolism with quantitative data

[ Human Heal azards L | Observed Rat Liver 59 metabolism

—— Acute Toxicity | 4 Simulated

—— Bioaccumulation
—— Carcinogenicity
—— Developmental Toxicity / Teratogenicity
—— Genetic Toxicity
—— Immunotoxicity
— lrritation ! Corrosion
—— Neurotoxicity

4 A Hydrolysis simulator (acidic)
Hydrolysis simulator (basic)

in vivo Rat metabolism simulator

| Microbial metabolism simulator
A L | Rat liver 59 metabolism simulator 4

: — Photoinduced toxity Siin metsbolsm st
Grouping methods L 2 - . -
. —— Repeated Dose Toxicity Tautomerism
Options 4
- — Senssaton | e
Select All Unselect All Invert E

—— ToxCast

Predefined - - |
Database Affiliati — Toxicity to Reproduction ) |
Inventory Affiiation —{#] Toxicokinetics, Metabolism and Di: J
OECD HPV Chemical Categories [ Profile . |

Substance type |

US-EPA Mew Chemical Categories
Genermas

Biod

=1 1. Go to Category definition; 2. Click on Sensitization endpoint; 3. Define with metabolism;
| 4. Select Skin metabolism simulator

OK | | Cancel

The OECD QSAR Toolbox for Grouping Chemicals into Categories July, 2017 27



QSAR TOOLBOX

Category definition
Sidebar on defining with metabolism

= Select metabolism — O et

Group by: lert ” About Options
S I H

Hydrolysis simulator is an abiotic model and predicts the hydlrolysis products of chemicals and their quantities at 28 day under neutral or nearly neutral

| J About

l Calor by: | Endpoint sele * | | Legend |

m i 5 A pH. The model predicts hydralysis products of = organic chemicals under the following experimental ¢ ttral or nearly neutral pH,
Observed rat liver metabolism with gd\\gtitative data \ e e e
Observed Rat Liver 59 metabolism 2] Legend x o s orc inluded in the model :dscrete organi chemicels, e
ctones
4 Simulated sban e
(— Endpoint selected in the data matrix '
. Suitable
Hydralysis simulator (acidic) ] Plausible
2 H‘fdl’l}h’sl‘; simulator [bESiC) I:l Unclaseified Laboratory of Chemistry (LMC), Bourgas, Bulgaria
——
in vivo Rat metabolism simulator Laborstory of Chemistry (LME), Bourgzs, Bulgar:
Microbial metabolism simulator —
Rat liver 59 metabolism simulator Rtplie o meoty
= Tautomerism
| Ok | | Cancel |

All available transformation maps - documented (1) and simulated (2) in
Toolbox can be used in the primary grouping. The maps are colored if a target
endpoint is selected in the data matrix. Short description for each of the
metabolic transformations can be seen by click on About.
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QSAR TOOLBOX

Category definition
Define with metabolism

When the transformation map is selected, the “"Map similarity options” dialogue
appears. It shows all the generated metabolites of the target chemical by the
simulator that was preliminary selected. The dialogue has two subsections:

e First subsection (1) shows parent and each of the generated metabolites (by
the preliminary selected metabolism simulator) is separate rows. This allows
defining of different criteria for each of structures for finding analogues.

e Second subsection (2) is working with whole package “parent +
metabolites”, i.e. the criteria is provided for the whole package but not for
separate metabolite.

A drop down menu (3) is available for each of the structures (in the column
“Query”) which allow setting the type of criteria for further looking for
analogues.

See on the next slide.
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QSAR TOOLBOX

Category definition
Define with metabolism

=] Map similarity options - O x

® All queries At least one

Chemical Query Criteria

g
PHz

Metabolite 1

nong “79

NH 3
3 ‘none i
exact -
parametric All chemicals
profile
structural

y

Parent & Metabolites Me criteria.

0K | | Cancel
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QSAR TOOLBOX

Category definition
Define with metabolism

Explanation of different options from the drop down menu:
« None - default options; no criteria is set;

« Exact - provides opportunity to search for metabolites in the analogues
having exact to the specified metabolite structure; only available for the
metabolites and the package “parent + metabolites” but not for the
parent chemical;

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

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

« Structural - to have specific similarity based on the atom centered
fragments.
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QSAR TOOLBOX

Category definition
Define with metabolism - Case 1

Different map similarity options will be examined.

Case 1: Searching of analogues based on a metabolite with defined profile

As you remember, structural alerts have been found for only two of the
generated metabolites (slide 21).

The alerts are identical and therefore we can choose only one of the
structures.
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QSAR TOOLBOX

Category definition
Define with metabolism - Case 1

In order to find analogues based on metabolites with common profiling
result, you have to follow the described steps below:

1. On the row with the target metabolite select a query which you will use
for searching. Select “profile” as a criteria for the third metabolite. New
drop-down menu with all available profiles appears;

2. Select Protein binding alerts for skin sensitization by OASIS from the
drop-down menu;

3. You can see the found alerts in the metabolite by click on the Edit
button. If more than one alert is available, the user can select whether
they will search analogues with all or only one of the alerts.

4. In this case there is only one structural alert and we click on OK.

5. When you are ready click on the OK button

See the illustrated steps on the next slide.
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QSAR TOOLBOX

Category definition
Define with metabolism - Case 1

=) - O X
(2] Map similarity options
® All queries ' At least one Target
Chemical Query Critera Schiff base formation

i Schiff base formation > Schiff base formation with carbonyl compounds
—L

— Schiff base formation » > Schiff base formation with carbonyl compounds => Aldehydes

NHy

Down | | Up | | Reset
Profiles
oA .
Acylation
No criteria Acylation » > (Thio)carbamoylation of protein nucleophiles
NH3 Acylation » > (Thio)carbamaylation of protein nucleophiles > |socyanates, lsothiocyanates
Arvlatinn =3 Aeul trancfar via noclennhilic addition reartinn v
Combine profiles
Metabolite 2

[ Invert result
® AND O OR  [] Strict

Mo criteria.

;
i

2 / CK Cancel

B profile - || Profiler: | Protein binging alerts for skin sensitization by OASIS v... ™ Options:

nane 4

exact

[s1

parametric
ofile
—1 /| structural

All chemicals

3 none ~ || Mo criteria.

Cancel
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QSAR TOOLBOX

Category definition
Define with metabolism - Case 1

235 analogues are found. You can return to the profiling section and to
check whether the found structures correspond to the defined query.

QSAR TOOLBOX E"

¥ Category definition ¥ Data Gap Filling ¥ Report

~"'ing Custom profile JECD QSAR Toolbox

for Grouping Chemicals

Apply N\ View Mew  Delete

Developed by LMC, Bulgaria
o Filter endpoint trec...

Structure

[# Structure info
[ Parameters
[# Physical Chemical Properties

[ Environmental Fate and Transport
[#] Ecotoxicological Information

[E] Human Health Hazards

|— Acute Toxicity
—— Bioaccumulation
—C

|—— Developmental Toxi

T N —ewceen | ] GO to Profiling section; 2. Check the used profile and metabolism (Protein

s | el pinding alerts for SS by OASIS plus Skin metabolism simulator): 3. Click on Apply.

—— Photoinduced toxicit]

eemseed  YOU CaN See that all of the found analogues produce one or more metabolites with

=] SensitisafidnS\W AO

[ o the searched alert.

+—— Toxicity to Reproduc]|
7] Toxicokinetics, Metabolism ...

{+] Endpoint Specific
m/Transformations
£) Skin metabolism simulator | 5 metabolites |3 metaboli |6 metaboli |7 metabol |4 metabol |4 metabolites |4 metab
(=] Endpoint Specific . . . . . .

1 x Schiff base formatiof 1 x Schiff base formatic| 1 x Schiff base formatio| 1 x Schiff base formatio| 1 x Schiff base formatiof 1 x Schiff base formatiof 1 x Schif
1 x Schiff base formatio| 1 x Schiff base formatig| 1 x Schiff base formatio| 1 x Schiff base formatio| 1 x Schiff base formatio| 1 x Schiff base formatio| 1 x Schif
2 x Schiff base formatio| 1 x Schiff base formatic| 2 x Schiff base formatio| 1 x Schiff base formatio] 1 x Schiff base formatiof 1 x Schiff base formatiof 1 x Schif
2 x Schiff base formatiol 2 x No alert found 2 x Schiff base formatic] 6 x No alert found 3 x No alert found 3 x No alert found IxNoa
3 x No alert found 4 x No alert found

Protein binding al ...

Rat liver
kin m:

>

I Tutorial_24 New options for grouping with
metabolismTB4.0 [Compatibility Mode] - Microsoft
235 [ [ PowerPoint
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QSAR TOOLBOX

Category definition
Define with metabolism - Case 2

Case 2: Searching of analogues with a common metabolite

With the “Exact” option the user can search analogues, which have a
metabolite exactly the same as the selected.
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QSAR TOOLBOX

Category definition
Define with metabolism - Case 2

- O X

NH3 No crit
Go to the metabolite of interest;
L o e Select the exact option from the drop-down
2 menu (1) and click on OK (2).
NN | exact Matches exact structure.

Parent & Metabolites No criteria.
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QSAR TOOLBOX

Category definition
Define with metabolism - Case 2

One analogue is found in the selected databases.
To check whether the found structures correspond to the defined criteria,
i.e. to produce the exact metabolite, you have to follow the steps:

1. Right click over the found structure and select "Set as new target”;

01010
01 0
QSAR TOOLBOX @ 10100

* Input ata Categ on P Data Gap Filling

Categorize

E B B &

Define Define with metabolism Subcategonze Combine

° cuments Filter endpoint tree...

& Document 1

# CAS: 107153
[0 Grouping with metabolism: 'Skin metabolism simulator' Structure H;“\\/\\‘J-z E j

[0 Grouping with metabolism: 'Skin metabolism simulator*
i)
[ Structure info @ Edit and set as new targe
[#] Parameters % Chemical information 1
[#] Physical Chemical Properties ] Add in category
[#] Environmental Fate and Transport
[ Ecotoxicological Information S i\ clliarget '
[=] Human Health Hazards Delete
— Acute Toxicity | ] B Focus
—— Bioaccumulation
L Carcinogenicity Query tool matrix Ctri+F3
—— Devel tal Toxicity / Terats ici | Set AOP target
—— Genetic Toxicity Copy
—— Immunotoxicity
—— Irritation / Corrosion
—— MNeurotoxicity
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QSAR TOOLBOX

Category definition
Define with metabolism - Case 2

2. Right click over the new target and select:
Multiplication >> Metabolism/Transformations >> Skin metabolism simulator

QSAR TOOLBOX Shi00

¥ Profiling ) » Data Gap Filling

Categorize

Define Define with metabolism Subcategorize Combine

Documents Filter endpoint tree...

& Document 1

with metabolism: 'Skin metabolism simulator’ Structure E j

with metabolis: kin metabolism simulator
- g ism- 'Skin metabolism simulator®

Print [# Structure info

[#] Parameters

[# Physical Chemical Properties

[# Environmental Fate and Transport
Delete All Lists [Z] Ecotoxicological Information
Delete All But This [3] Human Health Hazards

Rename

Delete

Multiplication | Metabolism/Transformations v Autoxidation simulator

Tautomerism Autoxidation simulator (alkaline medium)

Target multiplication Dissociation simulator
Hydrolysis simulator (acidic)
Hydrolysis simulator (basic)
Hydrolysis simulator (neutral)

in vivo Rat metabolism simulator
Grouping methods Microbial metabolism simulator
Observed Mammalian metabolism
Select All Observed Microbial metabalism

Predefined Observed Rat In viva metabolism
Database Affilation
Inventory Affilation
OECD HPV Chemical Categories Observed Rat Liver 58 metabolism

Substance type B ;
US-EPA Mew Chemical Categories ki boli imul ‘
General Mechanistic n metabolism simulator
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QSAR TOOLBOX

Category definition
Define with metabolism - Case 2

A parent list (1) (consists of the target structure and all generated
metabolites) with six child lists (2) (for each of the metabolites) are created.
You can see that the searched metabolite is there.

QSAR TOOLBOX

Categorize

E E B

Define Define with metabolism Subcategonze C

» Input
2
L
ombine

° Documents Filter endpoint tree...

n1

metabolite #5 metabolite #6

Structure

H ;w\/\'n—z 0--\\_-\/,.‘\%Q Lv\ﬁ

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

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

[#] Human Health Hazards
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QSAR TOOLBOX

Category definition
Define with metabolism - Case 3

Case 3: Searching of analogues based on a metabolite with defined
parameter value

With this option you can search analogues of the target chemical, which
have metabolite(s) with defined parameter value.

When the parameter of interest is selected, it is automatically calculated
for the current metabolite.
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QSAR TOOLBOX

Category definition
Define with metabolism — Case 3

= Map similarity options - O =
® Al queries At least one
Chemical | Criteria

o
5
m
12
.

none

Mo criteria.

I

none

Mo criteria.

I

none

Mo criteria.

Go to the metabolite of interest;

Select the parametric option from the
drop-down menu (1). New calculator drop-
down menu appears. Select log Kow (2).

L

parametric  ~ | | Calculator: | = o
Filter: |
Kac (Log Kow)
Koc (MCI)

Parent & Metabolites

Kp (Mackay methed)

Kp (Octanol/air (Koa) model)

log BCF max

Log Koa (Air-water partition coefficient model)
Log Koa (Henry's law constant model)

You can use and the filter option to find
your parameter more quickly.

none

3]

Kow

logP Multicase

LUMO Energy

Maximum distance

Maximum donor delocalizability

Mean Melting Paint

Melting Point (Adapted Joback Method)
Melting peint (Geld and Ogle method)
Molar refraction |

Ok Cancel

The OECD QSAR Toolbox for Grouping Chemicals into Categories

July, 2017 42



QSAR TOOLBOX

Category definition
Define with metabolism — Case 3

=] Map similarity options — [m] x

® All queries (At least one

The parameter value is calculated
automatically for the target metabolite (1).
e Then the user can decide to search with
the exact value, to use any of the
mathematical symbols or to search

N, e ]| catston [logon +] = <] [ e parameter values in a range (2).

Parent & Metabolites none ~ || No critena.
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Category definition
Define with metabolism — Case 3

*| Map similarity options - [m] X

o We will select to search in a range (1).
As you remember the calculated logKow
value for the target metabolite is -1.64.
Therefore, we will search analogues,

. 1 which have metabolite(s) with similar
) 2 logKow values.
BN /‘— In this example we define a range from -
[pammetric “ || Caleulator: | log Kow | | range ]]me: 16 To: -1.68 Jl 16 tO '168 (2)

Click on OK to execute the search.

All chernicals

Parent & Metabolites none “ | | No criteria.

Note: It will take up to several minutes
if you make this example for first time.
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Category definition
Define with metabolism — Case 3

27 analogues are found in the selected databases. Each of these structures

posses metabolite(s) with logkow value in the previously defined range.

—
01010
01 0 %
QSAR TOOLBOX o

» Input » Profiling y n P Data Gap Filing » Report

Categorize The OECD QSAR Toolbox

= Grouping Chemicals
E = b % it

Define . sm Subcategorize Combine R
Documents Filter endpoint tree...

[0 Grouping with metabaoli: kin metabolism simulator’ Structure H’(\/”\cr e
r

hysical Chemical Properties
nvironmental Fate and Transport
cotoxicological Information

] Human Health Hazards

— Acute Toxicity

— Bioaccumulation

I— Carcinogenicity

— Developmental Toxicity / Teratogenicity

— Genetic Toxicity

— Immunotoxici

|— Irritation / Corrosion
|— Neurotoxicity
|— Photoinduced toxicity
|— Repeated Dose Toxicity
Select Al || Unselect All [~ Sensitisation
Predefined [ e )
Database Affk I— Toxicity to Reproduction
Inven L& Toxicokineti —
OECD HPY Chemical Categories & Profile
Substance type
USEPA New Chemical Categories
General Mechanistic

Grouping methods

M Positive |M: Positive | MiNegative | MiPositive TM: Positive | M: Negative T M: Positive |'M: Positi

DNA binding by Of
Estrogen Receptor Binding
valf-ife (Ka, pH 7
Wysis half-ife (i, pH
vlf o (ich _nis
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Define with metabolism - Case 4

Case 4: Searching of analogues based on similar metabolites

We can search for analogues of our target chemical, which have
metabolites structurally similar to the defined one.

1. Select structural option from the drop-down menu for the target
metabolite;

2. The default settings could be seen by click on the Options button.

3. Close the window by X button;

4. Define the similarity threshold.

See the illustrated steps on the next slide.
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Category definition
Define with metabolism - Case

(%) Similarity options - o x
21 Map similarity options | Measure Molecular features Calculation
® All queries 1 At least one Q Tenimoto (laccerc) ] Ator pais
Chemical Query Criteria O Kulczynski-2 [ Topolagic torsions ; Fingerprint
o 9 Ochiai{Cosine) Atom centered fragments @ Hologram 3
t )
es
[ Cyel
2 (® Combine all features
Formula Description Atom characteristics
- The atom-centered fragment is a topological sphere
C
- wiith center a selected atom and radius specified in Atam type
o 05[(a+b)+ (b+c)] Any atom distance. For aromatic carbon as a center Count H attached
NH3 of the sphere is assumed the aromatic system that [[] Count heavy atoms attached

Description contains this atom of concern. Hybridization
[ Incident pi-bonds
[] Valency
[[] Charge
[ Cyelic

N i
Example
2 o
%w’/‘) I,
~or
Similarity > % [ Options c Simiarty = 83.333% c
N——— “ [ Derur || Hep |
ok || concet |
1 !
chemicals
Parent & Metabolites No criteria.
ok || cancel
47
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Category definition
Define with metabolism - Case 4

| Map similarity options O X

Chemical Query Criteria

1.Select structural option from the
1| No critera drop-down menu;
2 2. Define similarity threshold of =50%
according to the default options;
P (F= ] P P 3. Click on OK to execute the query.

All chemnicals

Parent & Metabolites Ne criteria.
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Category definition
Define with metabolism - Case 4

15 analogues are found in the selected databases. Each of them posses
metabolite(s) similar 50% or more to the structure of the previously
selected metabolite.

QSAR TOOLBOX C>

Categorize

Define Define with metabolism Subcategorize

Documents Filter endpoint tree...

Hah e
Structure LN [ j Sy

[ Structure info
[5] Parameters
[ Physical Chemical Properties
[ Environmental Fate and Transport
[&] Ecotoxicological Information
[ Human Health Hazards
— Acute Toxicity
+— Bioaccumulation
+— Carcinogenicity
— Developmental Toxicity / Teratogenicity
— Genetic Toxicity
— Immunotoxicity
+— Irritation / Corrosion
— Neurotoxicity
. — Photoinduced toxicity . |
I— Repeated Dose Toxicity

Sclect All || Unselect Al = ) Sensitisation AW SW AOP (15/43) [T | M:Positive | M: Negative | M:Positive | M Positive | M- Positive | M- Positive
Predefined [ ToxCast !
Database Affiati |— Toxicity to Reproduction
Inventory Affiiation @
OECD HPV Chemical Categories [ Profile
Substance type
US-EPA New Chemical Categories
General Mechanistic

half-ife (B

g N primary
Biodegradation probability (Bi

n probabilty (B

n probabilty (B

n probability (B

n probability (B

ns 4
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Category definition
Define with metabolism - Case 5

Case 5: Searching of analogues based on defined criteria for the
package “target and metabolites”

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

In this example we will search only for analogues with defined profile.
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Category definition
Define with metabolism — Case 5

1. Select a profile option for the package “parent & metabolites”;
2. Select Protein binding alerts for SS by OASIS profile;

3. Click on the Edit button. All found alerts in the parent structure
and its metabolites are shown.

4. Check “strict” option to search only analogues with exact match
these alerts.

5. Click on "OK"” button to confirm the defined searching criteria.
6. Click on "OK"” button in the general Map similarity options window to

execute the search.

See the illustrated steps on the next slide.
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Category definition
Define with metabolism - Case 5

= - O >
12 Map similarity options Target
® Allqueries ' At least one Mo alert found G
Chemical Query Criteria Schiff base formation
Schiff base formation > > Schiff base formation with carbonyl compounds

Schiff base formation > > Schiff base formation with carbonyl compounds == Aldel ~

H No critera < >
ZN\/\I\H

2

Down H Up H Reset H Options

Profiles
[NFA) -

NH3 _ No criteria. }5|Cy|atl-l:ll"l

Acylation = > (Thio)carbamaoylation of protein nucleophiles

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

Metabolite 2

o= [P S S, Y [ DRI . SN [PENPpUY I - [P . S-S PO S SR oS N |- P -
2
Combine| 4
] Invert result

emicals

1 2

Parent & Metabolites Profiler: | Protein binding alerts for skin sensitization by QASIS ~ | Option:

® AND O OR g[S

QK | | Cancel
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Category definition
Define with metabolism — Case 5

10 structures are retrieved. Only the searched structural alerts are found

either in the parent structure or in the structures of its metabolite. _
QSAR TOOLBOX @ rh g(}:;g % Xe 6

» Input » Profiling n P DataGap Filling » Report

Categorize The OECD QSAR Toolbox

- for Grouping Chemicals
E B B %

Define  Define with metabolism Subcategorize Combine Developed by LMC, Bulgaria

Documents Filter endpoint tree...

07153
Fe . S 1 Hah
[0 Grouping with metabolism: *Skin metabolism simulator Structure R [ j

[ Structure info
[#] Parameters
[# Physical Chemical Properties
[ Environmental Fate and Transport
[#] Ecotoxicological Information
[5] Human Health Hazards
—— Acute Toxicity
+—— Bioaccumulation
—— Carcinogenicity
— Toxicity / Ter:
—— Genetic Toxicity
—— Immunotoxicity
Grouping methads +— Irritation / Corrosion
—— Neurotoxicity
t—— Photoinduced toxicity
Predefined —— Repeated Dose Toxicity |

[‘Efabri“E Affilation | Sensitisation AWSW ACP(10/40) | M: Ambiguous | M: Positive |'M: Positive |'M: Positive |'M: Negative

.]Ele[:‘ IS — ToxCast

— Toxicity to Reproduction

& icokinetit lism and Di
[=] Profile

Invert

—ﬁﬂpﬂiﬂl Specific
n probability (B ) Protein binding alerts for skin sensitization ... No alert found | No alert found | No alert found | Schiff base formation m| No alert found
on probability ( MetabolismiTransformations

g n probabilty ( Skin metabolism simulator 5 metabolites |6 metabolites 2 i I i IR
degradation probabiity (8 ) I — 1 1 T 1
ydegradation probability (| ndpoint Specific

1 Schiff base forme
11 x No alert found

1 x Schiff base formz - IERIITIEEER G N 1 x Schiff base forme

Protein binding alerts for skin sensitiza ... | 1% Schiff base form: || RRSTILTEENLEI | 4 « Schiff base forms

2 x Schiff base formz _ EREIGNLEEER T || 5 x Schiff base formz _ 14 x Schiff base form 7 x Schiff base forme _ »
>

[f10_] : - \ I q
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Define with metabolism — Case 6

Case 6: Searching of analogues based on combination of queries

The user can search for analogues with combination of different criteria
for each of the metabolites as well as the parent structure.

Note: The user can search for analogues based on any of the target
characteristics (profiling result, parameter value or structural similarity) and at
least one other criteria for a metabolite.

If a criteria is set for the parent structure only, informing message will appear:

= | Toolbox X

You should provide at least one criteria

Ok

The OECD QSAR Toolbox for Grouping Chemicals into Categories July, 2017 54



QSAR TOOLBOX

Category definition
Define with metabolism - Case 6

Case 6: Searching of analogues based on combination of queries

In addition the Toolbox user can select whether all defined queries to
be searched together (1) or at least one of them (2).

[ —
1 =1 Map simih\lty options - O H

_I-\ All queries At least one
Chemical Query Criteria

MH.

2

Metaboitet |
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Category definition
Define with metabolism - Case 6

Now we will search for structures which have simultaneously:

« Parent structure similar to the target structure;
« Exact metabolite structure;

« Metabolite with defined profile.
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Define with metabolism — Case 6

- ] et

Map similarity options

®) All queries (1 At least one

Chemical Query Criteria

1 .

1. Select structural option from the drop-
Meiches aatsrucure down menu for the parent; Set 50%
threshold with default options;

2. Select exact option from the drop-down

NH3

D S (= P menu for the first metabolite;
i 3. Select profile option and Protein binding
3 alerts for skin sensitization by OASIS profile
- (W e WO from the drop-down menus for the third
s ( metabolite.
4. Click on OK to execute the search.

All chemicals

Parent & Metabolites none ~ |t No criteria.
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Three analogues which fulfill all requirements are found.

r|'| o
QSAR TOOLBOX @ o %

P Input L0 * Data Gap Filling ¥ Report

Categorize The OECD QSAR Tooll

= .| for Grouping Chemical
E E 5 % into Categories
-
Define Define with metabolism Subcategorize Combine Developed by LMC, Bul
° Documents Filter endpoint tree...
& Case5
# CAS: 107153
IT] Grouping with metabolism: *Skin metabolism simulator* Structure H!”\\/\\‘I_ Hytla o 813 Hallo a2 it o s,

[# Structure info

[# Parameters

[# Physical Chemical Properties

[# Envi tal Fate and Ti rt

[# Ecotoxicological Information

[#] Human Health Hazards (4133) | M: Ambiguous
[# Profile

M: Negative .. M: Positive I Negative

Grouping methods

Options «
Select All
Predefined

Database Affilation

Inven ffil

OECD HPV Chemical Categories

Substance type

US-EPA New Chemical Categories
General Mechanistic

Biodeg BioHC half-life (B

Invert

Unselect All

degradation probabil
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Recap

In short, grouping with metabolism in Toolbox 4.0 allows finding analogues
that have:

* metabolite with defined profile

* exact metabolite

* metabolite with defined parameter value
* metabolite similar to defined one

* parent and its metabolites with defined profile, parameter value or
structural similar

® combination of above
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Congratulation

®* You have now been familiarized with different map similarity
options for grouping with metabolism.

* Note proficiency comes with practice.
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