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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 data gap for

skin sensitization of trans-2,cis-6-nonadienol accounting for
its skin metabolism
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QSAR TOOLBOX

Objectives

This presentation demonstrates a number of
functionalities of the Toolbox:

* Simulating skin metabolism of target chemical
* Identify analogues for a selected active metabolite
* Filling data gaps for active metabolites by read across

* Assign prediction of metabolite to the parent chemical
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QSAR TOOLBOX

The Exercise

* In this exercise we will predict the skin sensitization potential
for target chemical (trans-2,cis-6-nonadienol) [CAS #
28069-72-9].

* Profile the target chemical and identify no Protein binding
alert for target chemical.

* Gather available experimental data for the target chemical
and identify positive experimental data.

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

* The predicted result of metabolite will be assigned 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
* Endpoint
® 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

Chemical 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

Chemical Input
Ways of Entering a Chemicals

User Alternatives for input of Chemical:

A Single target chemical
Chemical Name
®* Chemical Abstract Services (CAS) number (#)

®* SMILES (simplified molecular information line entry
system) notatlon/InChl

* Drawing chemical structure
®* Select from User List/Inventory/Databases
® Chemical IDs such as EC number, ENECS number

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

Chemical Input
Input Screen

®* Open the Toolbox.

®* The six modules in the workflow are seen listed next to
“"QSAR TOOLBOX" title.

* Click on “Input” (see next screen shot)
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QSAR TOOLBOX

Chemical Input
Input Screen

@ QSAR Toolbox 3.1.0.21 [Document]
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QSAR TOOLBOX

Chemical Input
Input target chemical by CAS#

. QSAR Toolbox 3.1.0.21 [Document]
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» Endpoint } Category Definition

» Profiling
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Structure
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I | i Click on CAS¥
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QSAR TOOLBOX

Chemical Input
Enter CAS# of trans-2,cis-6-nonadienol

B Search by CAS #

I ZBO0E9-7Z-9 vl! [ 1 Tautomeric sets | E% Search | [ K Cancel ]

| [ Seleck All ][ C|E-E|\Il 1 Inwert Seleckion ]5E|E'Eq 2 J'ﬂ 3

Smiles Drepiction Mames CasiMarme 2DfMame CASIZD

1. Enter the CAS# In the blank field; 2. Click Search button; 3. Press OK
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QSAR TOOLBOX

Chemical Input
Target chemical identity

The Toolbox now searches the databases to find out if the CAS# you entered is linked
to a molecular structure stored in the Toolbox. It is displayed as a 2-demensional depiction.

i@ Search by CAS # =13
|z8069-72-9 w | [JTautemeric sets 1 Search [ o 1| K cancel |
=
[ seleceall [ clear all ][ Invert Selection | Selected 1 of 1 1
Selected |cas Smiles |pepiction |Mames  |casiname |2ﬁrﬁlﬁa) |casizo

1: Lo
1: Skir 1: High
CHa z: High Qll' .
I//—_/ 1: frans-z 1: EC"E: Hci;r-u %"I
_ 2: (2e,620 2 EIMfT
sy oo 5ineses 19 0@
o 4: 2,6-nor 2 High QI4. W:&
1: Aalc
2 Car
< Loy O @
1: TS0
<3| \m| >

1. Click OK to enter the target structure into data matrix
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QSAR TOOLBOX

Chemical Input
Target chemical identity

* Double click "Substance Identity” displays the chemical
identification information.

®* The user should note that existing names of the target
chemical are presented in different colours. This
indicates the reliability of relation CAS-Name for the
target chemical(see next screen shots).

* The workflow on the first module is now complete, and
the user can proceed to the next module.
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QSAR TOOLBOX

Chemical Input
Target chemical identity

. QSAR Toolbox 3.1.0.21 [Document]

QSAR TOODLBOX @ 10100
» Input ¥ Category Definition  » Data Gap Fi

Filter endpoint bree. ..

Structure __/‘//_/

Substance Identity
CAS Number
Chermical IDs

28069-72-2
Einecs Mumber:248...
trans-2,cis-B-nonadi. .
(2e bz)-nona-2 B-di

2 B-nonadien-1-al, (...
2 p-nonadier-1-al, (
C{=CCCC=CCC)Co

Chemical ame

Structural Forrula
HPhysical Chemical Properties
HEmvironmental Fate and Transport

HEcotaxicological Infarmation
EHuman Health Hazards
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QSAR TOOLBOX

Chemical Input
Target chemical identity

The colour code indicates the reliability of the chemical identifier:

°* Green: There is a high reliability between the identifier and the
structure. This colour is applied if the identifier is the same in
several quality assured databases.

There is only a moderate reliability between the
identifier and the structure. The colour is applied if the identifier
is the same in several databases for which the quality assurance
could not be established.

* Red: There is a poor reliability between the identifier and the
structure. The colour is applied if the identifier is allocated to
different structures in different databases.
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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
Side-Bar to Profiling

®* For most of the profilers, background information can
be retrieved by highlighting one of the profilers (for
example, Protein binding by OASIS v1.1 and clicking on
“View” (see next screen shot).
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QSAR TOOLBOX

Profiling
Side-Bar to Profiling

QSAR Toolbox 3.1.0.21 [Document_1] ——

s 86
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» Profiling » Endpoint » Category Definition » Data Gap Filling
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I = 7 M — . -
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" ?q‘flaﬁ“” <—— Domain Mechanistic Domain: Schiff base formation
> Tonic
» Michael addition ‘ Mechanistic Alert: Schiff base formation with carbonyl compounds
[» - Mudeophilic addition
4 Radical
| 4 Free radicel formation | Structural Alert: Aldehydes
L. Organic peroxy 2mpo| H
4 - 5chiff base formation Domaln |= . . . . . . - - - -
4 Benzayl Schiff base formatian 3 This category includes chemicals that can undergo adduct formation with proteins via Schiff base formation with aldehydes.
Benzoylphosphine oxides R R .
Nudkeophilic cydoaddition — ‘The possible structural alert acting by this mechanism is illustrated below: L
‘. Dietones Mechanistic 1
b7 lert / pe i
i T2 ZOTIToNES - NH, ‘
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H
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i e Hal ted izothiazol . . . " _— P . .
u _— Flogenated izathiazolanes Aldehydes are highly reactive molecules, many of which are strong sensitizers and their direct conjugation to protein nucleophiles is
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- Azoxy compounds-forming carbenium ion .
4 - Nudleophilic substitution (SN1) on alkyl (aryl) mercury Schiff bases.
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- Thiols and disulfide compounds
4 - Nucleophilic substitution at Nitrogen atom Ref .
N-halogenated diketones or sulfoxides/sulfones DLeferences.
M-nitroso compounds
Nopxicarhonyl amide:

1. Highlight the profiler
2. Click View

3. Click Advance in order to see detailed description of highlighted category (in this case “Aldehydes”)
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QSAR TOOLBOX

Profiling
Side-Bar to Profiling
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1. Highlight the profiler
2. Click View
3. Select “Aldehydes”
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QSAR TOOLBOX

Profiling
Profiling the target chemical

The outcome of the profiling determines the most appropriate way to search for
analogues (detailed information about profilers could be found in “*Manual for
Getting started” (Chapter 4) published on the OECD website:

http://www.oecd.org/chemicalsafety/risk-assessment/theoecdgsartoolbox.htm

Table 4 - 1 in chapter 4 (Manual for getting started) lists a selection of profilers
and their relevance for different endpoints of regulatory relevance

The following profiling schemes are relevant to the Skin sensitization:

o Protein binding by OASIS v.1.1 - general mechanistic
o Protein binding by OECD - general mechanistic
o Protein Binding Potency - general mechanistic

o Protein binding alerts for skin sensitization by OASIS v1.1 - endpoint specific
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QSAR TOOLBOX

Profiling
Profiling the target chemical

* This selects (a green check mark appears) or deselects
(green check mark disappears) profilers.

* For this example, go through the general and endpoint
specific profiling mechanisms and highlight those that
apply to skin sensitization(see next screen shot).
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QSAR TOOLBOX

Profiling
Profiling the target chemical
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lect All
Document:

1. Check protein binding profiles from General Mechanistic and Endpoint
specific group: Protein binding for skin sensitization by OASIS profiler

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 results of profiling automatically appear as a
dropdown box under the target chemical (see next
screen shot)

* Please note the specific protein-binding profilers

* No protein binding alert has been found for the test
compound (trans-2,cis-6-nonadienol).
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QSAR TOOLBOX

Profiling
Profiling the target chemical
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1. Double click on “Profile” node to review the profiling results.

Simulated
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QSAR TOOLBOX

Endpoint
Overview

* "Endpoint” 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

Endpoint
Case study

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

* In this example, we collect data from the databases
containing experimental results for Skin sensitisation
(Skin sensitisation and Skin sensitisation ECETOC).

® Click on “"Endpoint” in the Toolbox workflow.

* Expand the "Human Health Hazards"” section

® Click on the box to select the relevant databases.
* Click on “"Gather data” (see next screen shot).
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QSAR TOOLBOX

Endpoint
Gather data

[~ QSAR Toolbox 310 ent = x

) YRR
QSAR 8 109 .

» Endpoint L= r <efinition  » Data Gap Fi
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Databases Filter endpoint tree... 1 [target]
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£

Structure ._/_'//_/

uman Health Hazards

Substance Identity

hysical Chemical Properties

nvironmental Fate and Transport

cotoxicological Information

uman Health Hazards

ity of Tenn

1. Click Endpoint

2. Expand the Human Health Hazards section

3. Select databases related to the target endpoint
4. Click Gather

Inventories
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QSAR TOOLBOX

Endpoint
Gather data

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

* It should be kept in mind that the search for data and
analogues is performed only among the chemicals which
are listed in the selected databases, which in this example
are Skin sensitization and Skin sensitization ECETOC

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

The OECD QSAR Toolbox for Grouping Chemicals into Categories 27.6.2013 35



QSAR TOOLBOX

Endpoint
Gather data

Toxicity information on the target chemical is electronically collected from the selected datasets.

A window with “Read data?” appears. Now the user could choose to collect “all” or “endpoint
specific” data.

—— P —
QSAR TOOLBOX & T E h 100

} Profiling } Endpoint } Category Definition  » Data Gap Filling
Data Import

L e i ™

Gather  Import  IUCLIDS Export Database

Delete Tautomerize

Databases Filter endpaint tree...

Human Health Hazards

1 [target]

Structure __/‘//_/

HSubstance ldantity
HPhysical Chemical Properties
HEnmviranmental Fate and Transport
HEcotoxicological Information
EHuman Health Hazards

(") Choose... from Tautomers [ V‘ oK ]

[ xn:ancel]

1. Click OK to read all available data

Inventories
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QSAR TOOLBOX

Endpoint
Gather data
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EHuman Health Hazards

— Acute Toxicity

FEICarcinogenicity
- Developmental Toxicity / Teratogenicity
FEHGenetic Toxicity
— Immunotoxicity
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—Repeated Dose Toxicity
=lSensitisation
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{HIn Chemico
In Vitro
Hin Vivo
FCSPMT (1/1)M: Positive
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HHToxicity to Reproduction
A HHToxicokinetics, Metabolism and Distribution
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1. Available experimental data appears on datamatrix.
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QSAR TOOLBOX

Endpoint
Gather data

QSAR Toolbox 3.1.0.
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1. Double-click on the cell displays metadata information for the observed data
2. Click on the X to close the window

EEEEEEEEEN

Inventories
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QSAR TOOLBOX

Recap

* The first module, which introduces the target chemical, ensure
correctness of the structure

* The second module shows that there is no protein binding alert for
target chemical

* In the third module, you have found that the target chemical has
positive skin sensitization data

* The positive experimental data could be due to skin metabolism

* The study continues with accounting for skin metabolism of target
chemical(see next slides).
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QSAR TOOLBOX

Recap

Parent Protein binding alert Profiling
(Protein binding by OASIS) Result
trans-2,cis-6-nonadienol
CAS# 28069-72-9 —_— No alert found —_— No alert found
(no skin sensitization
CHs effect expected)

/J
I \

Strong sensitizer ) Skin
(experimental data) metabolism
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QSAR TOOLBOX

Outlook

* Background
®* Objectives
* The exercise
* Workflow

* Input

* Profiling

* Endpoint

* Handling of skin metabolism
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QSAR TOOLBOX

Handling of skin metabolism of target chemical

* Multiplying target chemical by skin metabolism simulator

* Multiplying target chemical by skin metabolism simulator
is accomplished in section Input

* The generated metabolites appear in tree like form(see
next screen shot)
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QSAR TOOLBOX

Handling of skin metabolism of target chemical
Multiplication of target chemical

i QSAR Toolbox 3.1.0.21 [Document] FEX
— fgio10" Ll N N
QSAR TOOLBOX 6 I'I_l 0100 E about Update

¥ Input i » Endpoint » Category Definition » Data Gap Filling

The OECD QSAR Toolbox
for Grouping Chemicals
into Categori

[ame Structure Delete ChemlIDs 0B Iy List Developed by LMC, Bulgaria

Dacument Singl ica [ al List

Structure

Multiplication QEEIEATE SN Autoxidation simulator
Tautomerism Autoxidation simulator {alkaline medium)

= Dissociation simulation -Docurmzac
EHPhysical Chemic Hydrolysis simulator {acidic)

wironmental Fa  Hwdralysis simulator (basic)
Hydrolysis simulator ineutral) B E 1 simulator
Micraobial metabolisr simulator - N
Observed Marnmalian metabolism
Observed Microbial metabolism
Observed Rat In vivo metabolism
Observed Rat Liver 53 metabolism

< Skin metabolism simulakor >’

otoxicological
man Health Hz

1. Click on the SMILES of the target chemical and perform right click on it, then
2. Select Multiplication-Metabolism/Transformations

3. Select Skin metabolism simulator

4. Generated metabolites appear in tree like form
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QSAR TOOLBOX

Handling of skin metabolism of target chemical
Visualization of modeling modes

* Two component modes are implemented:

*Set Mode - all metabolites are analyzed as a package

* Individual Component Mode - each metabolite is

analyzed individually(see next screen shot)
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QSAR TOOLBOX

Handling of skin metabolism of target chemical

Visualization of modeling modes
« All Component Mode - all metabolites are analyzed as a package

T

2

1 [target]
1 5]
—
Structure __/_‘/
i
EHSubstance Identity _

EHPhysical Chemical Properties
EErvironmental Fate and Transport
EHEcatoxicological Information
EHuman Health Hazards

« Single Mode - each metabolite is analyzed individually

# T r i i i s
' 3
1 [target] 2 [target] 3 [target transt. produ ransf. product] (15 [target tran=f. product] |6 [targe

Ck r r r a
— B[ set]Skin metabolism simulator Structure /_j_‘/-j /_j_fj J_/_/_f /_.fff_ H,__//_/_/

H3ubstance [dentity _

FHPhyeiral Chomiral Bronais
1. Click over the set as shown on 1
2. All component mode - select All (2)
3. Single component mode - select Single (3)
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QSAR TOOLBOX

Outlook

* Background
* Objectives
* The exercise
* Workflow
* Input
* Profiling
* Endpoint
* Handling of skin metabolism of target chemical

* Profiling set of metabolites
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QSAR TOOLBOX

Handling of skin metabolism of target chemical
Profiling set of metabolites

* This module identifies profilers of target chemical and
its metabolites

* Protein binding profiles related to skin sensitization are
applied on package of target and metabolites

* Profiling results of target and metabolites are illustrated
in Single Component mode

® Click on “Profiling" to go to the required module

* Apply Protein binding profilers(see next screen shot)
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QSAR TOOLBOX

Handling of skin metabolism of target chemical
Protein binding result of parent and metabolites

— 3 "
2 The profiling results indicates no protein binding
3 J Ll B LU 6 - .
; _— S alerts or target chemical. However, two of simulated
: asd 1 metabolites exhibit interaction with proteins via two
different protein binding mechanisms.
q method :Fi\ter endpaint tree. .. 1 [target] [z target [ targettranst. producy |[# [targettranst. product] [[5 target transt. product] |[6 [target transf. product] |
Select all Unselect all Invert About .
- " — " - o~ i~ :
o Structure ,_J,——f_/ rj-—/J Hy—/_lj /_//”[_ F_//_/_/ r/:/_;
|Protein binding by OASIS wi.1 2 e e e A £

Physical Chemical Properties
Environmental Fate and Transport
[HEcotoxicological Information
Human Health Hazards

— Protein binding by OECD

N 2

binding potency

HEndpoint Specific

Mot possible to classify. -

Mot possible to cla.__

No alert found

Mot possible to cla..

No alert found

Michael addition >>_..
Schiff Base Formers
Schiff Base Former...
Schiff Base Former...

Highly reactive (GSH) Not possible to cla._.

Highly reactive (GS...

Michael addition No alert found
Michael addition =>_..
Michael addition >>_..
Schiff base formation

. - Il =2 le
i H1Ge | Mechanistic
t t No alert jefind No alert found No alert found Michael addition No alert found ael addition
t L Michael addition => MichaW addition >>
t T Michael addition »>_.. Michael Ndition »>_..
ti —Praotein binding ASIS v1.1 Schiff base formation Schiff base Wgmation
Schiff base formatio.... Schiff base fogatio...
Schiff base formatio Schiff base formitio
b No alert found No alert found No alert found Michael addition No alert found Michael addition
o Michael addition =>_.. Michael addition =

Michael addition >=}.
Schiff Base Former:
Schiff Base Former,
Schiff Base Former,

Highly reactive (GEH)
Highly reactive (£5..

MichaelAddition

Mic addition >>__.
ael addition >>_.

Schiff base formation

Protein binding alerts for skin sensitization by OAS.
Schiff base formatio....
Schiff base formatio....

Schiff base formatio....
Schiff base formatio...

Simulated
[ I dation simulator

1. Go to Profiling 2. Check the profilers related to the target endpoints 3. Click Apply
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QSAR TOOLBOX

Handling of skin metabolism of target chemical
Recap

* The profiling results indicates no protein binding for
target chemical

* Two of simulated skin metabolites have positive protein
binding alerts

* One of the reactive metabolites is used for further read
across analysis

* The next two parts of the exercise will focus one of the
reactive metabolites and find similar analogues of the
reactive one (see next screenshot).
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QSAR TOOLBOX

Outlook

* Background

* Objectives

* The exercise

* Workflow
* Input

Profiling

Endpoint

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

* Focus of active metabolite
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QSAR TOOLBOX

Handling of skin metabolism of target chemical
Focus of active metabolite

=7 QSAR Toolbox 3.1.0
L=

—_— Fia . Sl ] /O
This metabolite is selected Vet
for further read-across n //I

QSAR TOOLBOX

fi

prediction o 1 s
Documents  Filter endpoint tree... 1 [target] [ETareen [E Target i™gsF. product] |[4 target.transs, Erndkt et nrnrigfd TR T memagg_rroduci]
ocus
¥ ¥ . o RemoveTnis targe
Structure _f‘//_/ _f‘//_/ g /L/*ﬂ ) Set AOP target
P P el ,—/ Add to Study Pad
Select all as targets

EHSubstance Identity
EPhysical Chemical Properties
EHEnvironmental Fate and Transport

Remaove all as targets

Add target L3

Add in cat 3
HEcotoxicological Information LuERiizs el

EHHuman Health Hazards ; X
ElProfile < Delete all except current
H

H=IGeneral Mechanistic

Delete

Save to SMI file (DayLight format)
Mo alert found Mo alert found No alert found Michael addition [H Saveto SMifile

il

— Praotein binding by OASIS vi1

“Focus” functionality allows the selected
Nosiound  Nod metabolite to be used as post target

| Protein tinding by OECD representative of the target chemical

EISEEEEEEERD Schiff Base Former . Schiff Base Fnrmer.

. L Protein binding potency Not possible to cla... Mot possible to cla... Not possible to cla... ::gmi ;2:3:12 EggH.] Not possible to cla... ::g::!y’ :szgxg :ggH)
/"J —L|:_|Endpoint Specific
plert found Mo alert found Michael addition No alert found Michael addition

= H = = Michael addition =x. Michael addition ==
1 . nght CIle Over the aCt|Ve meta bOl Ite Michael addition ==. Michael addition =>_..
Schiff base formation Schiff base formation

Schiff base formati Schiff base formati
2. Select Focus from the appeared menu e s e s

The OECD QSAR Toolbox for Grouping Chemicals into Categories 27.6.2013 51



QSAR TOOLBOX

Handling of skin metabolism of target chemical
Focus of active metabolite

— A— m
QSAR TOOLBOX ® th o100
b Input » Profiling * Endpoint » Category Definition  » Data Gap Filling

Document Single Chemical Chemical List

ChemlIDs

Documents. Filter endpoint tree...

Structure

[HSubstance Identity
[EHPhysical Chemical Properties
[EHEmvironmental Fate and Transpart
[HEcotoxicological Information
HHuman Health Hazards

EProfile

=General Mechanistic

Michael addition
Michael addition ==
Michael addition ==
Schiff base formation
Schiff base formatio.
Schiff base formatio.
Michael addition
Michael addition ==
Michael addition ==
Schiff Base Formers
Schiff Base Former...
Schiff Base Former...
Highly reactive (GSH)
Highly reactive (GS...

—Protein binding by OASIS v1.1

—Protein binding by OECD

—Protein binding potency

“JEndpoint Specific
Michael addition
Michael addition ==
Dentoin bingd lactc Ear ki . Fomeal S Michael addition ==.

The selected metabolite appears in a new data matrix.
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QSAR TOOLBOX

Outlook

* Background
* Objectives
* The exercise
* Workflow
* Input
* Profiling
* Endpoint
* Handling of skin metabolism of target chemical
* Profiling set of metabolites

®* Focus of active metabolite

* Defining category for active metabolite
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QSAR TOOLBOX

Category Definition
Grouping methods

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

measures of “similarity” so that within a category data gaps
can be filled by read-across.

Detailed information about grouping chemical (Chapter 4)
could be found in document “*Manual for Getting started”
published on OECD website:

http://www.oecd.org/chemicalsafety/risk-
assessment/theoecdqgsartoolbox.htm
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QSAR TOOLBOX

Basic guidance for category formation and
assessment

Suitable categorization phases:

1. Structure-related profilers

2. Endpoint specific profilers (for sub-cat)

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

Performing categorization:

[

. The categorization phases should be applied successively

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

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

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

S W

Graphical illustration of suitable categorization phases is shown on nexg5
slide



QSAR TOOLBOX

Suitable Categorization/Assessment Phases

Phase I. Structure based

» US EPA Categorization

« OECD Categorization

« Organic functional group
« Structural similarity

« ECOSAR

Broad grouping
Endpoint Non-specific

Repeating Phase | due to Multifunctionality of chemicals
Phase Il. Mechanism based

* DNA binding mechanism

* Protein binding mechanism

» Genotoxicity/carcinogenicity

» Cramer rules

* Verhaar rule

» Skin/eye irritation corrosion rules

Subcategorization
Endpoint Specific

Metabolism accounted for

Phase I11. Eliminating dissimilar chemicals

Subcategorization

Apply Phase | — for structural dissimilarity Endpoint Specific 56

Filter by test conditions — for Biological dissimilarity




QSAR TOOLBOX

Handling of skin metabolism of target chemical
Category definition for active metabolite

* In this exercise, the reactive metabolite is classified as: Aldehyde
by US-EPA New chemical category (phase I)

* The identified Protein binding profiler of the reactive metabolite is:
Michael addition >> a,b-unsaturated carbonyl compounds >>Schiff
base formation >> Schiff base formation with carbonyl compounds
>> Aldehydes (phase II)

* In order to expand the initial group of identified analogues the US-
EPA New chemical category is used for categorization purposes
(phase I).

* Searching for similar analogues is accomplished using the two skin
sensitization databases: Skin sensitization and Skin sensitization
ECETOC
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QSAR TOOLBOX

Handling of skin metabolism of target chemical
Defining US-EPA category

* The category US-EPA New chemical category (strict) is used

* Strict functionality means that the software will identify
analogues having ONLY the categories of the target (i.e

aldehydes) and will exclude the analogues having any other
categories

* Select US-EPA New Chemical category

* Click Define (see next screen shots)
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QSAR TOOLBOX

Handling of skin metabolism of target chemical
Defining US-EPA category

QSAR Toolbox 3.1.0.21

o1
QSAR TOOLBOX h Soe
} Profiling » Endpoint } Category Definition  » Data Gap Filling

Delete

Combine

Grouping methods 1 [target,transf. product]

Predeh.ed

Structure
/_//“'/q_

HSubstance Identity

HPhysical Chemical Properties
EHEnvironmental Fate and Transport
HEcotoxicological Information
EHHuman Health Hazards

HProfile

Target(s) profiles
Aldehydes (Acute toxicity)

&

All profiles

Acid Chlorides

Acrylamides

AcrylatesMethacrylates (Acute toxicity)

Acrylates/Methacrylates (Chronic toxicity)

Aldehydes (Chronic toxicity)

Aliphatic Amines

Alkoxysilanes

Aluminum Compounds

Aminobenzothiazole,
F Arid, arha

Combine profiles | 3 nvemsgsult
(@ AND \ Jl Strict
x Cancel

1. Highlight “"US-EPA New Chemical Categories” 2. Click Define 3. Select
Strict 4. Click OK to confirm the category Aldehydes (Acute toxicity)
defined by US-EPA category.

i

otein binding by
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QSAR TOOLBOX

Handling of skin metabolism of target chemical
Defining US-EPA category

|| QSAR Toolbox 3.10.21 [Document

QSAR TOOLBOX [

» Profiling ¥ Endpoint » Category Definition

Categorize Delete

Grouping methods Filter endpeint tree...

Predefined

Structure
/_//J¥

kS

[HSubstance |dentity

[HPhysical Chemical Properties
HEnvironmental Fate and Transport
[#Ecotoxicological Information

Human Health Hazards

HProfile Category name {56 chemicals)

Strict (US-EPA New ical Categories]

1. Click OK to confirm the name of the category
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QSAR TOOLBOX

Handling of skin metabolism of target chemical
Category analogues

* The Toolbox now identifies all chemicals corresponding to
Aldehydes(Acute toxicity) by US-EPA listed in the skin
sensitization databases.

®* 56 analogues including the target chemical are identified;
they form a mechanistic category named "“Aldehydes
(Acute toxicity)”, which will be used for further data gap
filling.

* The experimental data for analogues in the category
appears on datamatrix

The OECD QSAR Toolbox for Grouping Chemicals into Categories 27.6.2013 61



QSAR TOOLBOX

Handling of skin metabolism of target chemical
Summary information for Analogues

The experimental results for the analogues appeared on datamatrix

[ QAR Toolbox 3.10

- B cee-
QSAR TOODLBOX Ll ULy About Update
» Profiling } Endp » Category Definition  » Data Gap Filling
Import Delete Tautomerize
1 into Categories

Developed by L

Datab: Filter endpoint tree... 1 [target,transf. product] ||2

Human Health Hazards - - o= T 0 -
s Ve J—é HoC
alm Struct 2
ructure /_//_j_‘ O O é o \O .

ESubstance |dentity
Physical Chemical Properties

EHEmironmental Fate and Transport
EHEcotoxicological Information

EHHuman Health Hazards

HHAcute Toxicity

HHCarcinogenicity

HEDevelopmental Toxicity / Teratogenicity
HHGenetic Toxicity

— Immunotoxicity
(Hirritation / Corrosion

— Meurotoxicity

— Repeated Dose Toxicity .
HFSensitisation m2(55f92)_ M: Negative M: Negative M: Negative, Negati._. M: Negative, Positiv.. M: Positive, Positiv..  M: Negative M- P
HEHToxicity to Reproduction
“HToxicokinetics, Metabolism and Distribution
HProfile

Chemical statistic (1) presenting number of chemicals and the
available experimental data
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QSAR TOOLBOX

Recap

* In this case “"US-EPA New-category Aldehydes(strict) is used
for categorization purposes.

* The defined category consist of 56 analogues along with
the target chemical

* The available experimental data for these 56 analogues
have been collected from two skin sensitization databases.

* But before the user can proceed with the “Filling Data Gap”
module, he/she should navigate through the endpoint tree and
find the specific gap that will be filled in (in this case Human
Health Hazards# Sensitisation#Skin#In Vivo).

* In this case we mixed assays and endpoints (see slides
#62-64)
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QSAR TOOLBOX

Outlook

* Background
* Objectives
* The exercise
* Workflow
* Input
* Profiling
* Endpoint
* Handling of skin metabolism of target chemical
* Profiling set of metabolites
* Focus of active metabolite

* Category definition for active metabolite

* Data gap filling
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QSAR TOOLBOX

Data gap filling
Apply Read across

w
2 @
;)
17

1 [ftarget transf. product] (|2 13 14 15 6 i

< O Read-acro ri e
o i~ — o .
AR o Structure /_//L/_'/ é@} f—/‘ @ é/_((nu HQC\\\\O a

)
ch

EPhysical Chemical Properies

FEnvironmental Fate and Transport
cotoxicological Infarmation

EIHiNan Health Hazards

—Acihg Toxicity

HECarcindgenicity

HEDevelopmeggal Toxicity / Terato

HEGenetic Toxi

—Immunotoxicity

HHlrritation / Corrosion

— Meurotoxicity

—Repeated Dose Toxicity

ElSensitisation 'DE
(H5kin
HHin Chemico
HIn Vitro
In ivo (55/86) Nyegative M: Megative M: Megative, Negati... M: Negative, Positiv... M: Positive, Posi

HE Toxicity to Repraducti
“HToxicokinetics, Metabolism and ...
Profile
General Mechanistic

Michael addition
Michael addition >
Michael addition ==
Schiff base formation
Crhiff haca favmatin

Fraotein binding by OASIS w11

%

<))

|

56 Aldehydes (Acute toxicity) Strick (US-EPA Mew Chemical Categories) 3 2fofo

1. Click on the cell corresponding to “Sensitisation/Skin/In vivo” for the target
chemical(active metabolite) 2. Select Read-across 3. Click Apply
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QSAR TOOLBOX

Data gap filling for active metabolite
Scale definition

* Skin sensitisation is “qualitative” endpoint for which the results are
presented with categorical data (for example: positive; negative; weak
sensitizer; strong sensitizer ,etc).

* Skin sensitisation potential of the chemicals came from different authors
coded with different names (for example: data from John Moores
University of Liverpool are: Strongly sensitizing, Moderately sensitizing
etc.; data from European centre for Ecotoxicology and Toxicology of
chemicals are: Positive, Negative, and Equivocal).

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

* The default scale for Skin Sensitisation is “"Skin Sensitisation ECETOC". It
converts all skin data into: Positive, Negative, and Equivocal.
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QSAR TOOLBOX

Data gap filling for active metabolite
Scale definition

4 | Endpoint |

L BABC (9 points)

EECS (43 points)

ES M AN (18 pointz)

ES W W N (16 points)
----ESkin Sensitization (8 peints)
4 - Agsay

- RAGPMT (16 points)
- RZILLNA (43 points) 2
- k| Miscellaneous (27 points)

-kl Undefined Assay (6 points)
- Scale/Unit

- []Skin sensitization v (GPMT) (15 points)
- []Skin sensitization | (Oasis) (7 points)
ESkin sensitization | (ECETOC) (6 points )

-] Skin Sensitization (Danish EP&)

- []Skin sensitization Il (LIMU} (18 points)
- []Skin sensitization V' (BfR) (9 points)

- []Skin sensitization EC3(ratio} (36 points)

1. In this case all endpoints (1) and assays (2)

related to skin sensitization are taken into account Selected [88/92] A
3. Default scale is Skin sensitization II (ECETOC) 7 oK X concel

4. Click OK to enter data gap filling
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QSAR TOOLBOX

Data gap filling for active metabolite
Read-across

* 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 results for the target
chemical .

* The BROWN dots represent the experimental results
available for the analogues that are used for the read-
across.

* The BLUE dot represent the experimental results
available for the analogues but not used for read-
across.
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QSAR TOOLBOX

ata gap filling for active metabolite
Read-across

1 [target fransf. product] |2 5 [ [5 3 -~

O Read-across ya /m
@ Trend lysis rj ~=q l 0
rend analysis
t Structure i~ (- /—/ﬁ /_(_4% HQC\Q
@ (Q)SAR models —~ cHy O ﬂ/ o O
o =
h)
Endpaint = ch
e 500 N Nesstie  MiNegsive  :Negve, Negall. M Negate, P :Posive Pes
Human Health | ¢ ) =
9w >
Descriptors ‘ | Prediction | Accept prediction
Return to matrix
Read across prediction of AB C,EC3, SMAN,SMWN,
taking the highest mode from the nearest 5 neighbours, based on 5 values from 5 neighbour chemicals,
Dbserved target value: N/, Predicted target value: 'Positive" Select/filter data
Selection navigation
Pastive Gap filling approach
Descriptors/data
Model/(Q)SAR
I Calculation options
) Visual options
; Information
= Miscellaneous
@
=
=
7
o
41
o
&
@
<
Megstive
log Kow
Descriptor ¥ |Iug kow - |
56 Aldehydes (Acute toxicity) Strick (US-EPA Mew Chemical Categories) 3 Data gap filling 0f100
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QSAR TOOLBOX

Data gap filling for active metabolite
Subcategorization

* After the available data has been retrieved, the user
can then further subcategorize the results according to

the following endpoint-specific subcategorizations
(phase II, slide #55):

- Protein binding by Oasis v1.1.
- Protein binding by OECD

- Protein binding potency

* These steps are summarized in the next screen shots.
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QSAR TOOLBOX

Data gap filling for active metabolite
Subcategorization 1: Protein binding by OASIS v.1.

=] Subcategorization lEJEl
:

Michael acldition

Michael addition == a,b-un:

Michael addition =3 a,b-un

Schiff base formation

Crhiff haca formatinn = - S
ba

- G
& [
10100

» Endpoint » Category Definition ) Data Gap Filling

ion
{17 Michael addition == a,b-un
17 Michael addition == a,b-u
(55) Schiff base formation
(55) Schiff base formation = =
(55) Schiff base formation =3

Accept prediction

Return to matrix

Read across prediction of ABC,EC3,SMAN,SMWN,
.ghest mode from the nearest 5 neighbours, based on 5 values from 5 neighbour chemicals,
Observed target value: N/&, Predicted target value: "Positive

Subcategorize ‘
N ————

Filker points by test conditions
Mark Focused chemical

Mark focused points

b Remove marked chemicalsipoints
Do not account metabolism
Documented

Clear existing marks
Selection navigation
ap filling approach
escriptors,/data
odel /{Q)SAR
alculation options
isual options
nformation

--------- [ e T e ey
T T T T
0,00 1,00 2,00 300
log Kow

iscellaneous

1. Select filter data/subcategorize 2. Select Protein binding by OASIS v1.1.
Note all analogues are in the same category (3) as the target chemical, so no
further action is required.
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Data gap filling for active metabolite
Subcategorization 2: Protein binding by OECD

~ Adjust option 01010 é

|
(W

Michael acldition ~
Michael acidition > > Polarised Alene —
Michael addition = > Polarised Alene—
Schiff Base Formers 2
Crkiff Raca Frrrars = - Dirart Artin =

1 [target transt. product] |2 3 4 5 i -
o

- HaC
(13) Michasl acidition 3 /—//L/j é:z /J b J—é : b\‘O

(13} Michael addition = » Polarised Al
}013) Michael addition > > Polarised Al

e cnd —————ﬁ
2 Accept prediction

Return to matrix

d across prediction of ABC,EC3,SMAN,SMWN,
e nearest 5 neighbours, based on 5 values from 5 neighbour chemicals,
et value: N/A, Predicted target value: 'Positive’ = Select /filker data

Subcategarize
T SIS SEND SURIE NS o W o Mark chemieas by descriptor valus

Filtet points by test conditions

Mark focused chemical

|£

Mark Focused points
Remave marked chemicals/poinks

|

Clear existing marks
Selection navigation
Gap filling approach
Descriptors;/data
Model/(Q)5AR
Calculation options

‘ '_i____.___‘-_é_._."-_j____‘.___.‘i____‘- _____ é____.________i ________ .- [+ Miscellaneous

[~

@ Select differe log Kow

< > Remmove /-

|55 pldehydes (Actte toxicity) Strict (U5-EPA N Chemical Categoriss) 3 Data gap filing B
1. Open Select/filter data/Subcategorize 2. Select Protein binding by OECD 3. Green dots represent
analogues having different Protein mechanism of interaction 4. Remove dissimilar chemicals
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Data gap filling for active metabolite
Subcategorization 3: Protein binding potency

Adjust options

>
(W}
[P

0100

Highly reactive (GSH)
Highly reactive (GSH) = > 2-Alken-1-als (M

< | 3
0 )

. o 0 4
: HaC =
i5) Hghly 1203 2 EH Sh{.% " o ”’JJJJJ L©_

cactive (G5H) > L1-als

i BB ke e i Peslive, s [ EGERE ] P e I
>

1 ftarget transf. product] 3 3 3 7 8 ~

Accept prediction

Return to matrix
Read across prediction of A BC,EC3, SMAN, SMWN,

st mods m the nearest 5 neighbours, based on 5 values from 5 neighbour chemicals,
Obser target value: N/ A, Predicted target value;: "Positive’ 1= Select/filter data

Subcategorize

Mark chemicals by descriptor value
Filter points by test conditions

Mark Focused chemical

|

Mark Focused points

Remove marked chemicals/points

B3

Clear existing marks
Selection navigation
Gap filling approach
Descriptors/data
Model/{Q)SAR
Calculation options

Miscellaneous

|~

4,00 5,00

) select differan

|

< [ Remove / 3 | ‘

IEE\ Aldehydes (Acute boxicity) Strict (US-FPA New Chemical Cateqories) 3 Data gap filing ﬁ‘l
1. Select Protein binding potency 2. Green dots represent analogues belonging to
different subcategories 3. Remove dissimilar chemicals
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QSAR TOOLBOX

Data gap filling for active metabol

Results after subcategorization

Q5AR Toolbo 0 Do I
Q = 00 BO 9 - L é
p o dpo ory D o D - ; epo
1 [target transt. product] |15 17 26 26 -
© Read-across
® Trend analysis P = s —
4 Structure /f 7 7 /_f
® (©)5AR models ~ o ch
Target Endpoint 1 2 m
e BT WPt
Huran Health H . i
FHToxicity to Reproduction ¥
Descriptors | I Prediction ‘ \ =, Accept pKdictinn
Return to matri:
Read across prediction of & BT, EC3,5M AN, 5 MW N)
taking the highest mode from the nearest 5 neighbours, based on 4 Bour chemicals,
Observed target value: N/ A, Predicted target +& = Select/filter data

AB C,EC3,SMAH,S MWH (obs.)

Subcategarize
Mark chemicals by descriptar value
Filter points by test conditions
Mark focused chemical

Mark focused points

Remave marked chemicals/paints

Clear existing marks

Selection navigation
Gap filling approach
Descriptors/data
Model/(Q)SAR
Calculation options

Positive |- 48—~ R - SRR ——— [ R— N — .
Information
i 1 ) The current prediction was ageenked
| Q 3
| ‘ \
Negative - - -m-mnmm oo o oot nononoemsssoeoeoaoseneaes oo
T T
2,00 3,00
log Kow

Descriptor & |\og K

- Yisual options

Set units in figure title

Set axes ranges
Show intercorrelations

Information
Miscellaneous

ite

1. The predicted result is positive 2. Accept prediction 3. Click OK 4. Return to matrix
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Data gap filling for active metabolite
Read-across prediction

©
o
i

Fileer endpoaint tree... 1 [target transt. product] |2 I3 14 5 5 il
© Read-across £ yal
. o o
Trend lysi: & a

O rdanes Structure /_f/J O /‘/‘ /—ﬂw H2C§
@ (Q)SAR models i cHy Q U/ o 0]

'

/

i

— Imrnunotoxicity
rHlrritation £ Cartosion
— Neurotoxicity.
—Eepeated Dose Toxicity .
[HSensitisation
=15kin

In Chermico
In %itro
In Vivo (58/3T) Sy gative M: Megative M: Megative, Megati... M: Negative, Positiv... M: Positive, Posi

HHToxicity to Repraduction
HHToxicokinetics, Metaholism and
Frofile

General hechanistic

Iichael addition Schiff base formation | Schiff base formation | Schiff base farmation Michael addition Schiff base forms
Michael addition == . Schiff base formatio .| Schiff base formatio . Schiff base formatio... Michael addition > Schiff base formsz

Protein binding by OASIS v11 Michael addition >=. . Schiff base formatio...| Schiff baze formatio... Schiff base formatio... Michael addition =>. | Schiff bage forms

Schiff base farmation Schiff base farmation

Sichiff base farmatio Schiff base farmatio

Schiff base farmatio Schiff haze farmatin

Iichagl addition Mo alert found Schiff Base Formers Mo alert found Schiff Base Formers | Schiff Base Forr
Iichael addition ==, . Schiff Base Former.. Sichiff Base Former. . Schiff Base Forr

The read-across prediction result for metabolite appears on
data matrix

[£3

23]}

(B3

56 Aldehydes (Acute toxicity) Strict (LIS-EPA Mew Chemical Cateqories) 3 zfojo
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Data gap filling for active metabolite
Interpreting Read-across

* In this example, all analogues have same protein
binding alerts

* All analogues exhibit positive skin sensitization

* The same positive sensitising potential is therefore
predicted for the target (i.e. active metabolite).

* The prediction of metabolite is further transferred
to the parent chemical using Independent MOA
(see next screen shots)
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Outlook

* Background
* Objectives
* The exercise
* Workflow
* Input
* Profiling
* Endpoint
* Handling of skin metabolism of target chemical
* Profiling set of metabolites
* Focus of active metabolite
* Category definition for active metabolite
* Data gap filling

* Assigning prediction of active metabolite to parent
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Handling skin metabolism of target chemical

Assigning data

m
01010
25 g b
QSAR TOOLBD &, - 0100 5
5 0 dpo ory D 0 D p po
3 i
Filter endpoint tree... 1 [target transf. product] |2 I3 4 5 & ~

to parent chemical

a 2 Structure /_//Lf‘ﬂ

EHPhysical Chemical Properies
= EEnvironmental Fate and Transport

[ Ecatoxicological Infarmation
EHuman Health Hazards

—Acute Toxicity

has pred][has 4 groupis)]o(=0" HHCarcinogenicity )
MEDevelopmental Toxicity / Terato. ..

In Chemica
In “itra
I i

//J —EHToxicity to Reproduction
//“‘/__ —HToxicokinetics, Metabolism and ..
ch, Profile

General Mechanistic

Schiff base formation
Qrhiff haca farmatin

Michael addition Schiff base formation | Schiff base farmation | Schiff base formation Michael addition Schiff base forms
tichael addition == | Schiff base formatio... Schiff base formatio...| Schiff base formatio... Michael addition == | Schiff base farm:
R Michael addition == Schiff base forrmatio. . Schiff base formatio. .| Schiff base formatio . Michael addition == |Schiff base form:
Protein binding by OASIS vl .1

/0 0
@ DH/H/:D @ D//—{I_{:H HQC\QO

: Negative M: Megative W: Megative, Negati... M: Negative, Positiv... M: Positive, Posi

Schiff base formation
Srhiff haca fareatio o
bS

56 Aldshydes (Acute boxicity) Strict (U5-EP& New Chemical Categaries) 3

2/0/0

1.The read-across prediction for the metabolite is positive then 2. Select datamatrix of
the target chemical: click over the node “[set] Skin metabolism simulator”
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Handling skin metabolism of target chemical
Assigning data to parent chemical

©
@
N

# T § g j ate
O

Filter endpaint tree, .. 1 [target] 2 [target] [3 target fransf. procuct] |4 target transf. product] |15 [farget transf. product] |18 target transf. proc &
— — P
Structure _f/ _f/ /_,’_/—/_/ /_f //_/_//_( /_/z/_/z/‘
S - 4 v

EIPhysical Chemical Properties
nvironmental Fate and Transport
EEcatoxicological Infarmation
EHurnan Health Hazards

—Acute Toxicity
HHECarcinogenicity
HEDevelopmental Toxicity / Terato
HElGenetic Toxicity

— Immunotoxicity

HEIrritation / Corrosion

— Meurotoxicity

—Repeated Dose Toxicity
] Sensitisation
HSkin

In Chemica
In “itro

o In “ivo R: Positive
J_//__/ HHToxicity to Reproduction
/_f “HToxicokinetics, Metabolism and ...
o Profile
General Mechanistic

Mo alert found Mo alert found Mo alert found Michael addition Mo alert found Michael addition

el Creatc | Apoly Michael addition =>... Michael addition

Pren brdn by ASS .1

Cehiff haco formatin Cehiff haeo fnrm: S0

1. Select cell corresponding to skin sensitization 2. Select Data
Gap Filling
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Handling skin metabolism of target chemical
Assigning data to parent chemical

Filer andpoint tree. .

(LG
[T

1 [target] 2 [target] 3 [arget transf. product] (4 [target ransf, product] |5 [arget transf. product] (16 [target transt, proc A

Structure

/‘A
L/_//—’ p /Jﬁ/

/—/
~ v

T

J—/_rf

EPhysical Chemical Properties
EHEnvironmental Fate and Transport
EEcotaxicological Infarmation
ElHuman Health Hazards

—Acute Toxicity
HHECarcinogenicity
HEDevelopmental Toxicity £ Terato

HEGenetic Toxicity
—Immunotoxicity
HEIrritation / Corrosion
—Meurotoxicity

—Repeated Dose Toxicity
HSensitization

(H5kin

In Chemico
In Witro
In “iva

HEToxicity to Reproduction
“HToxicokinetics, Metaholism and

R: Positive

Profile
General hMechanistic

Protein binding by OASIS vl 1

ichael addition
Michael addition ==
Iichael addition =>...

Mao alert found Mo alert found Mo alert found

Mo alert found

—

Michael addition
Michael addition
Michael addition

1. Check Independent MOA

2. Click Apply
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Handling skin metabolism of target chemical
Assigning data to parent chemical

* The following actions (steps) are used for assigning
data to parent chemical:

- Accept prediction
- Return to matrix

* Final prediction for the parent compound labeled as CI

(Component based Independent mode) is positive (see
next screen shot)
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Handling skin metabolism of target chemical
Assigning data to parent chemical

QSAR Toolbo 0 Do )
2N G1010 h
U H K U O = U G ! 0100 é
p ofiling dpo gory D 0 D P - epo

ap Filing Filker endpoint tree... 1 [target] |2 [target] |2 [target franst. procuct] 4 [taroet transt. product] (1S targetfranst. product] 6 [taraet transt. proc &

© Independent MOA

@ Similar MOA — — i~ o
® Specific models Sinucture /—j_ﬂ /—J_j_-/ /_.l_/_lj /_//"/__ ;7_/_/ ’_/=/_/=f

—~

Target Endpoint

[HSubstance |dentity _
hysical Chemical Properties

[HEnviranmental Fate and Transport

[HEcaotoxicological Infarmation

[HHuman Health Hazards

—Acute Toxicity

HECarcinogenicity

el Developrmental Taxicity £ Terato

HHGenetic Toxicity

—lmrnunotoxicity |

HElrritation £ Corrosion

— Meurotoxicity

—Repeated Dose Toxicit

= Sensitisation

Skm

HEToxicity to Reproduction

“HToxicokinetics, Metabolism and

Frafile
General

QQ]Cl' Puositive R: Positive

The prediction for the metabolite is

chael addition

+ assigned to the parent chemical e

hiff base form:

Schiff base formatio.. Schiff base forms:
No alert found No alert found No alert found Michael addition No alert found Wichael addition
2] >
& Document_L 2/0j0
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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 has been found for target chemical.
* Positive experimental data has been retrieved for target chemical.

* Skin metabolism of target chemical is investigated. Two of simulated skin metabolites have positive protein
binding alerts.

®* These metabolites have similar protein binding alert: a,B-unsaturated aldehydes. One of the reactive
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 is defined by US-EPA New Chemical categories.

* 56 analogues including the target chemical are identified; they form a mechanistic category “Aldehydes
(Acute toxicity)”, which will be used for gap filling.

* Read-across is used for data gap filling.

* Protein binding categories have been used for refining the initial category.
* Positive skin sensitization has been predicted for the active metabolite.

* Positive prediction for reactive metabolite has been transferred to the parent chemical using Independent
MOA.
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Outlook

* Background
* Objectives
* The exercise
* Workflow

* Input

Profiling

Endpoint

Handling of skin metabolism of target chemical

Report
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Report

* Remember the report module allows you to generate a
report on the predictions performed with the Toolbox.
This module contains predefined report templates as
well as a template editor with which users can define
their own user defined templates. The report can then
be printed or saved in different formats.

®* Generating the report is shown on next screenshots
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Report

| QSAR Toolbox 3.1.0

) - 60"
QSAR TOOLBOX E ch 100 E
i

» Endpoint » Category Definition » Data Gap Filling

Filling L= 3
for LII‘DLI[JIHQ
¥ into Categorie

Apply Developed by

Data Gap Filing Method :FIHEI’ endpoint tree. ., 1 [target] "2 [target] ||3 [target transf. product] "4 [target transf. product] "5 [target transf. product] ||6 [target transf. product] |

© Independent MOA
@® Similar MOA — — = .//_J“ /_(:L .
® Spectic Structure rJJJ /_J/__/'“/ ,_l_/ff /_//“fh ~ j_/_/ r/=/_/=/=

Target Endpoint

ElSubstance Identity

EPhysical Chemical Properties
ElEnvironmental Fate and Transport
EHEcotoxicological Information

EHuman Health Hazards

HElAcute Toxicity

HECarcinogenicity 3
HFDevelopmental Toxicity / Teratogenicity

Human Health Hazards Sensitisation Skin In Vivo

. - Copy
HHGenetic Toxicity
— Immunotoxicity Explain
HHIrmitation / Corrosion ) Delete prediction

— Meurotoxicity
—Repeated Dose Toxicity
S1Sensitisation
[=1Skin
Hin Chemico
Hin Vitro
Hin Vivo
HHToxicity to Reproduction
“HToxicokinetics, Metabolism and Distr...
EHProfile

Display predicti
5 . Explain predicti

R: Positive

1. Select prediction
2. Right Click and Select Report
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5
» Profiling » Endpoint
Reports

-

» Report
Repository
% .

Available data to report
Predictions

(Q)5ARs
Categories

[rreacn s |

Prediction of EC3 for nona-2,6-dien-1-ol

1/30

Available report templates
Standard (predefined)

QSAR Toolbox prediction for single chemical using metabolism

(uses single component mode for handling of target chemical and its

Custom (user defined) metabolites/transformation products)
Edital =1

The tempiate of the current report is based on "GUIDANCE DO CUMENT ON THE

VALIDATION OF [QUANTITATIVE) STRUCTURE-ACTIVITY RELATIONSHIPS MODELS"
published by OECD (Sep

 2007) and "GUIDANCE ON INFORMATION
REQUIREMENTS AND CHEMICAL SAFETY ASSESSMENT / CHAFTER R.6: QSARS AND
GROUFING OF CHEMICALS" published by ECHA (May, 2008).

The report provides information about the target substance, chemical characteristics

srcnd far tha arsnnins the raculting hann Asrisc nf tha araon of chomicale fannlicrshiline
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QSAR Toolbox 3.1.0.2
= =

™ == @ o™ 4 =™ EX Y KN
QSAR TOOLBOX i o3t ot ;|

About Update
» Profiling » Endpoint ¢ Category Definition » Data Gap » Report

Reports Repository The OECD QSAR Toolbox

0 nicals
v Y B into Categorie
Print Update

Developed by LMC, Bulgaria
Available data to report
Predictions
(Q)SARs
Categories

Prediction of EC3 for nona-2,6-dien-1-ol

SAR Toolbox prediction for single chemical based on
independent mode of action for metabolites/transformation

products

Prediction of EC3 for nona-2,6-dien-1-ol

Available report templates 1
Standard (predefined)

Custom (user defined) Dheiciboitle target chemical [Po.siti\re] is predicted from its metabolite sft.ransformation pITDdleCtS using
Edital . estimation based on 1 values (Positive x1) from 1 metabolites/transformation products having independent
Edital x maode of action. Both experimental and predicted values for metabolite s/transformation products are used in
Edital predicting the target toxicity.

Note that the infarmation provided on the metabolites/transformation products is not linked to the possibility
of their formation.

The target chemical FALLS within applicability domain of the prediction (see Section 4.3 for details).

The endpoint data is selected from the following database(s):
1. Skin sensitization
2. Skin sensitization ECETOC

Below is a summary table for endpoint & descriptor values for the target chemical and the
metabolites/transformation products.

Experimental values from data matrix are presented in bold font. Recalculated endpoint values (if
required by selected data usage option in Gap Filling) are presented in italic font. Recalculated endpoint
values based on experimental data only are presented in bold and italic font.

; : . =

1. Summary information for prediction
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. QSAR Toolbox 3.1.0.:

~r E
QSAR TOOLBOX =5

¥ Profiling » Endpoint

Reports Repository

Available data to report
Predictions
(Q)SARs
Categories

Available repart templates
Standard (predefined)
QSAR Model Reparting Format (QMR

QSAR Toolbox Prediction Report {TPRF v.3.1)
Custom (user d
Editabl

foi010" —

fael o1 1 %
10100

» Category Definition

» Data Gap Filling

¥ Report

h. Additienal data eliminations (not determined by domain):
Mot available

. Predicted value (model result):
Fasitive

-, BTG |-

5 o manualy edtabie feld
Not provided by the user

4.3. Applicability domain (OECD Principle 3):

The target substance of current prediction is TN DOMAIN, because the target substances in all
individual predictions are in domain
Below is the list of domain classification for the individual predictions (for details see the related
prediction reports)
Individual component prediction No.1:

Target substance is IN DOMAIN

4.4, Uncertainty of the prediction (OECD Principle 4): manualy edtabie field

Not provided by the user

4.5. Chemical and biclogical mechanisms {OECD Principle 5):
Profiling resufts for the target substance:

OECD HPV Chemical Categories
Not categorized

US-EPA New Chemical Categories

QSAR Toolbox 3.1.0.21

TPRF v.3.1.1.31004
Database version: 3.4.4/3.1.2

1. Predicted value
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T QSAR Toolbox 3.10.

o0
QSAR TOOLBOX eh o100 E

» Endpoint » Category Definition » Data Gap Filling » Report

Reports Repository

Availzble data to report Prediction [2] |

Predictions
(Q)sARs

. Additional data eliminations (not determined by domain):
Categories

Not available

i. Predicted value (model result):
Positive

j. Predicted value (comments): manually edtable field
Not provided b

pplicability domain (OECD Principle 3):

Available report templates
Standard (predefined)

The target substance of current prediction is IN DOMAIN, because the target substances in all
individual predictions are in domain

Below is the list of domain classification for the individual predictions (for details see the related
prediction reports)

Individual component prediction No.1:
Target substance is IN DOMAIN

4.4. Uncertainty of the prediction (OECD Principle 4): manually edtable field

Mot provided by the user

4.5. Chemical and biological mechanisms (OECD Principle 5):

Profiling results for the target substance:

OECD HPY Chemical Categories
Not categorized

US-EPA New Chemical Categories

QSAR Toolbox 3.1.0.21
Database version: 3.4.4/3.1.2

TPRF v.3.1.1.31004

1. Applicability domain

The target chemical is “In domain”, because the prediction of active metabolite is “In domain”.
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QSAR Toolbox 3.1.0.:
=

L—I—‘ o1 1
QSAR TOOLBOX a 10100
¥ Endpoint ¥ Category Definition  » Data Gap Filling » Report
Reports Repository
. 2B B
Print e e Clane

Available data to report
Predictions
(Q)sARs Prediction of EC3 for nona-2,6-dien-1-ol
Categories Appendix 7 - Chemical components

QSAR Toolbox prediction for single chemical based on
independent mode of action for metabolites/transformation

products

Prediction of EC3 for nona-2,6-dien-1-ol

Available report templates

Standard (predefined) APPENDIX 7 - Chemical components

el

Parent [target chemical):

1. CAS number:
7786-44-9

2. Other regulatory numbers:
Not reported

3. Chemical name(s):

nona-2,6-dien-1-ol
2,6-nonadien-1-ol

1. Individual component prediction
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