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QSAR TOOLBOX

Background

* This is a step-by-step presentation designed to take the
user of the Toolbox through the workflow for prediction
skin sensitization of mixture with known components
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QSAR TOOLBOX

Objectives

* This presentation reviews a number of functionalities of
the Toolbox:

* 2D editor for defining Mixture components

* Filling data gaps by Independent mode approach
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QSAR TOOLBOX

Exercise

* In this exercise we will predict the skin sensitization of mixture, which is the
“target” chemical.

* Investigate the mode of action for each components of the mixture
* Gather available experimental data for target chemical

* Investigate skin sensitization of non-tested component

* Applying read across for non-tested component

* Predict skin sensitization potential of mixture based on experimental data of
tested compounds and predicted data of non-tested one.
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QSAR TOOLBOX

Workflow

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

®* Chemical Input

* Profiling

* Endpoints

® Category Definition
* Filling Data Gaps

®* Report
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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 mixture

User alternatives for defining mixtures with known
compositions:

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

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

* Drawing mixture constituents and defining their quantities
®* Select from User List/Inventory/Databases

®* Chemical IDs such as EC number, Einecs number

* Load file with mixture
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QSAR TOOLBOX

Getting Started

* Open the Toolbox.

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

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

Chemical Input Screen
Input screen

p— = g E -g'}ﬁ? 86 e\
QSAR TOOLBOX @ Ll 10100
} Input » Profiling ¥ Endpoint » Category Definition  » Data Gap Filling
Document SINgIE Lnemical

About Update

LNemical LIST

Structure Query ChemIDs

b Bulgaria
Filter endpoint tree...

Structure

[ESubstance Identit)]
EHPhysical Chemical Properties
FHEnvironmental Fate and Transport
HEcotoxicological Information
FHuman Health Hazards
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QSAR TOOLBOX

Chemical input
Load list with chemical mixture

* Toolbox allows to enter target chemicals through tab delimited
file

* This requires mixture with defined components to be previously
defined in a tab delimited file

* The subsequent series of screen shots will take you through the
process of entering the target chemical via tab delimited file

* In this particular case, the example file with mixture is available
in the Example directory of Toolbox installation (C:\Program Files
(x86)\QSAR Toolbox\QSAR Toolbox 3\Examples)
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QSAR TOOLBOX

Chemical input
Load list with chemical mixture

N

o ) - T
QSAR TODLBOX i 23! 10100

» Profiling » Endpoint » Category Definition k Data Gap Filling

QSAR Toolbox 3.1.0.2

| ==

Document Single Chemical al List

il

Documents .Filter endpoint tree...
Structure
Substance Identi
EPhysical Chemical Proj > «¢ (J5AR Toolbox » OQSAR Toolbox3 » Examples » - Search Examples 2
[HEnvi tal Fat d 1|
[Emaro el o Organize = Mew folder = -~ i @
[HEcotoxicological Informal | -
: - - Mame [late randified Type Size i
RN ettt »0 Favorites o) minyt Sos 10/8/2008 3:01 PM | oivms 1 e s
B Desktop i =] Alkyl ethers_1.smi 5/1/2009 1:31 PM SMI File 1KB
& Down || €AS_Mame_Inchiinchi 1/21/2007 11:20 AM  INCHI File TKB
=il Recer) 3 || Horizontal impost_Ecotot 10/22/2012 3:32 PM  TXT File 62 KB
E: Mixture with defined quantitial:.st 10/30/2012 9:18 AM  SMI File 1KE —
il Libraries & MintarE Wit o Sasr 12/4/2012 413 PM  SMIFile 1KB
@ Documents =] meono and di-methyltins.smi SMI File 1KE
33 Music =] Multifunctional acrilates and methacrylat... SMI File 1KB L
(=] Pictures =] OECD Mock Inventory.smi 7/14/2011 1:.57 PM SMI File 3KB
B videos =] Phenols_EPA.smi 8/29/2007 7:27 AM  SMIFile 14 KB
=] Phenols_EPA_short.smi 8/29/2007 7:27T AM  SMI File 3KB
1% Computer - =] Primary amines.smi 1/3/2008 5:03 PM SMI File 1KB -
File name:  Mixture with defined quantities.smi A All supported formats (*.0DEB;*, ']
Open Iv] [ Cancel ]

1. Click on Chemical list

2. Browse and find the file with mixture located at Examples directory
3. Select the file

4. Open the file “"Mixture with defined quantities.smi”
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QSAR TOOLBOX

Chemical input
Load list with chemical mixture

(51010 S8 = X\
Bt s

About Update
» Category Definition  » Data Gap Filling » Report

Chemical List The OECD QSAR Toolbox
for Grouping Chemicals
into Categories

Developed by LMC, Bulgarial

Structure

EHPhysical Chemical Properties
[HEnvironmental Fate and Transport
EEcotoxicological Information
EHuman Health Hazards

on!

‘61 There are empty CAS nu ined SMILES in

& the list. Would you like tg database with
SMILES?

U

The notification message appears, informing the user that there are structures without

CAS numbers. If you want the software to search databases for their CAS numbers, click
Yes, otherwise click No.

1. Select No
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QSAR TOOLBOX

Chemical Input
Target chemical identity

* The already drawn target structure automatically
appears on the data matrix

* Note that no CAS number or name is displayed for this
chemical. This means the target chemical is not listed in
the chemical inventories/databases available in
Toolbox(see next slide).

* Visualization of components of the mixture is possible
when user selects Single Component Mode
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QSAR TOOLBOX

Chemical Input
Target chemical identity

. QSAR Toolbox 3.1.0.

QSAR TOOLBOX @ .?I? E -FIT m E

b Profiling » Endpoint » Category Definition P Data Gap Filling (] Ra@

Document Single Chemical Chemical List Component Made

[~ X N, ) F ] ) 5 % 4 oA
Mew Cpen Close Save CAS MName Structure Select elete Query ChemIDs DB Inventory List @® Sngle

Documents 'Filter endpoint tree. .. ( 1 [target]
- Document [3] [Mix]

- [zet] [Cust]Mixture with defined quantitie ,.@ %

‘1‘ 1 ‘ure -

Substance ldentity

CAS Number MFA

Chemical IDs A

Chemical Mame

Structural Formula H=1/Milligrams}Ci...

EPhysical Chemical Properties
HEnvironmental Fate and Transport
[ Ecotoxicological Information
EFHuman Health Hazards

1. Select “[set][Mix]{X=1/Miligrams.....}"” of mixture
2. Component Mode functionality appears. All components mode is selected by default (3)
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QSAR TOOLBOX

Chemical Input
Target chemical identity

m - ‘Dioln —
QSAR TOOLBOX o ) h o 5

» Profiling » Endpoint » Category Definition  » Data Gap Filling » Report

. QSAR Toalbox 3.1.0. re

Document Single Chemical Chemical List Component Mode
=~ X N 8 4= ) 2 2

Open Close Structure Select Delete Query ChemIDs DB Inventory List

Documents Filter endpoint tree...

3] [Mix] : o
Cust]Mixture with defined quantitie o & }3
[Cust] i 1 defined quan _%—Z)?“ = o O o o
Structure o O /J
@) CHy
Qty: 1 Milligrams ~ Qty: 10 Milligrams  Qty: 100 Milligrams

EPhysical Chemical Properties
EFEnvironmental Fate and Transport
HEcotoxicological Information
EHuman Health Hazards

il
FSubstance ldentity _

J

.

-« nr 2

Che(Clec1 {% =10 Milligrams}c 1{C{=0)c2ccccc )

G O |
“Single” component mode visualize all components of the mixture and allows the
user to work with each of the components as individual substance (1)
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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 3.1.0.2 ——— Sy~
- Biow s 8 ’ %
QSAR TOOLI TI E s 100

About Update

» Profiling » Endpoint » Category Definition  » Data Gap Fi

Profiling Prelung =-hem,

ing methods.

IE

m |

List with categorles Textual descrlptlon

Advanced

Protein binding by OASIS v1.1 - Category definitions
. -Protein binding by OASIS v

Profile Description

11
4 ?q‘flaﬁ“” e 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
i L. Organic peroxy 2mpo| H
4 - 5chiff base formation Domaln = . . . . . . - - - -
Benzoyl Schiff base formation E This category includes chemicals that can undergo adduct formation with proteins via Schiff base formation with aldehydes.
- Benzoylphosphine oxides R R .
dleaphiic cycloaddition — ‘The possible structural alert acting by this mechanism is illustrated below: L
© L. Diketones Mechanistic 3
4 P)drapzclone‘s and pyraze(dh a|ert 0 /N—Pr
i - Pyrazolones ang/eyrazoTaIToNES Pr-MH ‘
4 -5chiff base formation with carbanyl compounds | |H | R_C/<1 e R*C\
i {gdetnec) Structural H
alpha-ketoesters
45N Vinyl alert R=anyC.H
{4 Nudeophilic vinylic substitution on activated halogens
Endpoint SPEC'ﬁC H - Halogenated izothiazolones . . . o Lo R . :
= 2SN Aldehydes are highly reactive molecules, many of which are strong sensitizers and their direct conjugation to protein nucleophiles is
Metaholism/Transformations 4 Carbenium ion formation though to be responsible. Simple aldehydes react readily with the amino groups of lysine residues on proteins to form imines or
Azoxy compounds-forming carbenium ion .
- 4 - Nudleophilic substitution (SN1) on alkyl (aryl) mercury Schiff bases.
e i~ Mercury compounds All aliphatic aldehydes can potentially undergo Schiff base formation with a primary amine,. which is a reversible reaction (optimal at
a.5N2 . . . .
4 Interchange reaction with suiphur containing compou pH 3-4) and proceeds in two stages via a tetrahedral intermediate.
- Thiols and disulfide compounds
4 - Nucleophilic substitution at Nitrogen atom Ref .
N-halogenated diketones or sulfoxides/sulfones DLeferences.
M-nitroso compounds
M-oxicarbonyl amides . . . . . . . .
" Nudeuph\l\( substitution at sp? Carbon atom i Camilla K. Smith, Sharon A M. Hotchldiss, Allergic Contact Dermatitis: Chemical and Metabolic Mechanisms, 2001, Published by

2. Click View

1. nghllght the profiler

1/0/0
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QSAR TOOLBOX

Profiling
Side-Bar to Profiling

- o &8 ®
QSAR TOOL| T3 E h

About Update
» Profiling ¥ Endpoint » Category Definition

QSAR Toolbox 3.1.0.21 [Document 1]

Profiing Prnling e f”

~3 Protein binding by OASIS v1.1 {General Mechanistic) - Profiling Scheme Browser
E!a%c Lgi SEE Savlé_-‘as.. CEE Options StrUCturaI bou ndarles
Protein binding by OASIS v1.1 - Category definitions Boundaries | Training set I Dpﬁonsl
U s e ] o
4 -Protein binding by OASIS v1.1 -
[» - Acylation
> - Ionic
> - Michael addition
[» - Mucleophilic addition
4 -Radical
i 4-Free radical formation
Organic peroxy compounds
a - 5chiff base formation £
4 -Benzoyl Schiff base formation T [ Clear Delete
i i-Benzoylphosphine oxides
4 -Nudeophilic cydoaddition to diketones Boundary Options | Metabolism
¢ i Diketones Fragment
4 Pyrazolcnes and pyrazolidinones derivatives CC{HI=0
yrazolones and pyrazolidinones
4 gtion with carbonyl compounds @ @ @
5 H
SN Winyl b
4 -Nudeophilic vinylic substitution on activated halogens C:O StrUCtu ral frag m ent
H alogenated izothiazolones . /
4-5N1 C
4 Carbenlum ion formation VA
i - Azoxy compeunds-forming carbenium ion
Fe Nucleuphlhc substitution (SN1) on alkyl {aryl) mercury cations
Lot et i Mercury compounds
4 5N2 Profile Comments
4 - Interchange reaction with sulphur containing compounds i
5 Thiols and disulfide compounds
A Nucleaphlhc substitution at Nitrogen atom
H -halogenated diketones or sulfoxides/sulfones
-nitraso compaunds
Ll by L =
1. nghllght the profller -
2. Click View

The OECD QSAR Toolbox for Grouping Chemicals into Categories 27.6.2013 25



QSAR TOOLBOX

Profiling
Profiling the target chemical
* Select the “Profiling methods” related to the target endpoint by
clicking on the box next to the profilers name.

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

* For this example, select the following profilers relevant to the Skin
sensitization (see next screenshot):

- Protein binding by OASIS v1.1 - general mechanistic
- Protein binding by OECD - general mechanistic

- Protein binding potency - general mechanistic
- Protein binding alerts for skin sensitization by OASIS v1.1 -

endpoint specific
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QSAR TOOLBOX

Profiling
Side-Bar to Profiling

Qs 0OOLBOX 6 E o m E

¥ Profiling ¥ Endpoint } Category Definition  » Data Gap Filling

rrofiling Profiing Schemes

¥

Anoly

.Filher endpoint tree... 1 [target] 2 [target, mix.component] ||3[target,mb(.cnmpunent] ||4 [target, mi<.component] |
[3] [Mix]

s £Hz
2 || - % o
Structure o Q /J\
e O CH;

Qty: 1 Milligrams | Qty: 10 Milligrams  Qty: 100 Milligrams

[HSubstance Identity

EPhysical Chemical Properties

EHEnvironmental Fate and Transport ThIS com ponent haS pOS|t|Ve
EHEcotoxicological Information protel n b|nd|ng a Iert
FHHuman Health Hazards

ElProfile

[HGeneral Mechanistic
Mo alert found SMNAr No alert found Mo alert found
SMAr SMAr == Nucleophi..
SMNAr == Nucleophi.. | SNAr == Nucleophi.. |
SMAr == Nucleophi...
Protein binding by OECD No alert found Mo alert found Mo alert found Mo alert found

n Ex = Protein binding potency Not possible to cla... | Not possible to cla... | Mot possible to cla... Not possible to cla...

Protein binding by OASIS v1.1

n Ir|;:|usn:|r| rul ndpoint Specific
No alert found SMAr No alert found Nao alert found
SMAr SMAr == Nucleophi..

SMAr == Nucleophi.. \ SMNAr = Mucleophi../
SMAr == Nucleophi...

Protein binding alerts for skin sensitization b...

13

1. Check the profilers related to the target endpoint;
2. Click Apply.
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QSAR TOOLBOX

Endpoint

* “Endpoint” refer to the electronic process of retrieving the
environmental fate, ecotoxicity and toxicity data that are stored
in the Toolbox database.

* Data gathering can be executed in a global fashion (i.e.,
collecting all data of all endpoints) or on a more narrowly
defined basis (e.qg., collecting data for a single or limited
number of endpoints).

* In this example, we limit our data gathering to the common
Skin endpoints from databases containing Skin Sensitization
data
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QSAR TOOLBOX

Endpoint

qQs¥F 0OLBOX G ?n? E I m E

» Profiling ¢ Endpoint » Category Definition  » Data Gap Filling

Data Import Delete Tautomerize

L T (e 3 T x &

Gather Import IUCLIDS Export u Database Inventory Database

Databases .Filter endpoint tree... 1 [target] "2 [target, mix.component] ||3[target,mix.cumpunent] ||4 [target, mix. compenent] |

B | o
arcinogenic Potency Database (CPDE) ‘@ :O} @ @ 3 o
dnogenidty&mutagenicty ISSCAN Structure R o Q /J
Transformation Assay —_ O CH3

endritic cells COLIPA o e - o
relopmental toxicity ILST Qty: 1 Milligrams  Qty: 10 Milligrams Qty: 100 Milligrams

I ECHA CHEM [HSubstance Identity
M E:trogen Receptor Binding Affinity OASIS EPhysical Chemical Properties
Irritation
er otoxidty OA

EEnvironmental Fate and Transport
EEcotoxicological Information
EHHuman Health Hazards

HProfile

H=1General Mechanistic

No alert found SMAr Mo alert found Mo alert found
| S SMAr SMAr => Nucleophi...
Protein binding by OASIS vi.1 SNAr >= Nucleophi... |SNAr == Nucleophi...
SMNAr == Nucleophi...
— Protein binding by OECD Mo alert found Mo alert found Mo alert found Mo alert found
'— Protein binding potency Mot possible to cla... Mot possible to cla... Mot possible to cla... Mot possible to cla...
“=IEndpoint Specific
0D and Ames Mo alert found Mo alert found MNo alert found
eas database University of Tenj SMNAr

— Protein binding alerts for skin sensitization b...

SMAr ==» Mucleophi...
SMAr == MNucleophi...

< T | 3

1. Select databases related to the target endpoint by adding a green check in the box
before the database name.
2. Click Gather
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QSAR TOOLBOX

Endpoint
Process of collecting data

I QSAR Toolbox 3.10

) o i

¥ Profiling » Endpoint » Category Definition P Data Gap Filling

Data Delete Tautomerize
pe "

Gather UCLID I 15 ) = Inventory

.Filter endpoint tree. .. 1 [target] "2 [target, mix.component] "3 [target, mix.component] "4 [target, mix. component] |
(31 [Mix] . e A
_@ b{) e O 2 CH
Structure R o Q /J
s O CHy
) Oty: 1 Milligrams  Qty: 10 Milligrams Qty: 100 Milligrams

EHSubstance Identity

EHPhysical Chemical Properties
EHEnvironmental Fate and Transport
EHEcotoxicological Information
EHuman Health Hazards

—Acute Toxicity
HHCarcinogenicity
HHDevelopmental Toxicity / Teratogenicity
HHGenetic Toxicity

— Immunotoxicity

HHIrritation / Corrosion

—Newotoxicity In this example, negative skin sensitization
[ emed Dose Toxily e experimental data have been found for the two
EISkin components

[#in Chemico

Invenitories [Hin Vitro
lin Viva (212)
HHToxicity to Reproduction
HToxicokinetics, Metabolism and Distribution
HProfile

M: Negative
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QSAR TOOLBOX

Endpoint
Process of collecting data

QSAR Toolbox 3.1.0
el =

- 51610
‘_I] o1
QSAR TOOLBOX 5 10100
» Profiling » Endpoint » Category Definition P Data Gap Filling
Import Delete Tautomerize

Import IUCLIDS Export I ) Inventory

Databases .Filter endpoint tree. .. 1 [target] "2 [target, mix.component] ||3[target,mb(.cnmpnnent] "4 [target, mix.component] |
selectAl | Unselect Al (31 Mix]

_t? a CHi A
) % o ]
Structure - o O O O f‘f o

- CH;
' Qty: 1 Milligrams  Qty: 10 Milligrams Qty: 100 Milligrams

HSubstance Identity

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

— Acute Toxicity
HHCarcinogenicity
HEDevelopmental Toxicity / Teratogenicity
HHGenetic Toxicity

— Immunotoxicity

HHIrritation / Corrosion

— Meurotoxicity

[ Repeated Dose Toxicly it The third component without experimental data

lSensitisation

SSkin ‘ will be used for further read-across analysis
[#in Chemico
[Hin Vitro
Hin Vivo (212) gative M: Negative

HHToxicity to Reproduction
HToxicokinetics, Metabolism and Distribution
HProfile
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QSAR TOOLBOX

Recap

®* You have entered the mixture with defined components

®* You have profiled the target chemical mixture and found no protein binding
alerts for two of the mixture constituents. The third constituent has positive
protein binding alerts and could elicit skin sensitization effect

* Negative experimental data has been found for two of mixture components. No
experimental data has been found for the third constituent

* The constituent without experimental data and positive protein binding alert
has been used for further read across analysis. Then, all of the available data -
experimental and predicted will be used for SS prediction of the mixture.

* Now you are ready to continue with “Read across prediction of constituent
without data”.
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QSAR TOOLBOX

Outlook
* Background

* Objectives
* The exercise
* Workflow
* Input
* Profiling
* Endpoint

* Read across prediction of constituent without data

* Focus constituent without experimental data
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QSAR TOOLBOX

Read across prediction of constituent without data

|~ QSAR Toolbox 3.

Select All

Unselect Al

Invert About

Chemical Name

Structural Formula
EHPhysical Chemical Properties
EHEnvironmental Fate and Transport
EEcotoxicological Information
EHuman Health Hazards
EProfile

[212)

Focus constituent

(W}
[IF,

{X=1Aveight %}C(C)(=O)c... C(C)=0lcTcll

o TREF@MM@E XX

Remove all as targets
Add target

Add in category
Delete

Delete all except current

Save to SMI file (DayLight format)

Save to SMIfile
Print structures
Export data for targets
Export CAS list

Search

Query tool matrix

Ctrl+F
Ctrl+F3

[y —  Fiter endpoint tree. ., 1 [target] ‘Mgrgei,mix.cumpulélm\":'l[targa,mh.cnmpnnant] ||4 fnponent]
. 4
o b A 2
S b @_S} e ’ } - oH
tructure . I
:.D - S| e Focys
Natv: 1 weiaht )
Qty: 1 weigh ¢ eight %
Substance Identity \\~ 17 et AOP target
S—
CAS Number M/A MN/A Add to Study Pad
Chemical IDs NA NA Select all as targets

This consituent is selected for further read-
across prediction

1. Right click over the chemical without experimental data
2. Select Focus
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QSAR TOOLBOX

Read across prediction of constituent without data
Focus constituent

» Profiling » Endpoint

Delete

Filter endpoint tree,

Structure

Qty: 1 weight %

Substance Identity

CAS Number N/A
Chemical IDs A
Ultimate Chemical Mame
Endpoint Specific Structural Formula C{C)(=0)c1e(Clie(Cle(Cl)..

EPhysical Chemical Properties
EEnvironmental Fate and Transport
EEcotoxicological Information
FHHuman Health Hazards .

EProfle I

This focused component appeared in
separate data matrix

Defined Categories

Document_1[C{C){=0)c 1c{Cle(Clhe(Chec]
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QSAR TOOLBOX

Outlook
* Background

* Objectives
* The exercise

* Workflow
* Input
* Profiling
* Endpoint

* Read across prediction of constituent without data

* Focus constituent without experimental data

* Define category
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QSAR TOOLBOX

Category Definition
Overview

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

®* This is the critical step in the workflow.

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

Category Definition
Grouping methods

The different grouping methods allow the user to group chemicals

into chemical categories according to different measures of
“similarity”.

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/theoecdgsartoolbox.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

A W

Graphical illustration of suitable categorization phases is shown on next
slide
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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

Filter by test conditions — for Biological dissimilarity




QSAR TOOLBOX

Read across prediction of constituent without data
Forming category for studied endpoint

Suitable Categorization/Assessment Phases

Phase I. Structure based

»  US EPA Categorization Broad grouping

» OECD Categorization Endpoint Non-specific
*  Organic functional group

»  Structural similarity

« ECOSAR
Repeating Phase | due to Multifunctionality
of chemicals

Phase I categorization in Toolbox

Filter endpoint tree... 1 [target]
CH1
o
Structure - O
<l <l
EHSubstance Identity _
EHPhysical Chemical Properties
EHEnvironmental Fate and Transport
EEcotoxicological Informati H A\
e cotexicologica nformaton It is not recommended to use “Neutral
FHHuman Health Hazards ) .
EProfle organic” * as phase I

(HPredefined

US-EPA New Chemical Categories  Meutral Organic
—IEndpoint Specific

Aquatic toxicity classification by EC... Neutral Organics

—— 46 analogues are identified as Aryl halides
Organic functional groups ix: halide / by OFG

Ketone
Methyl

*Neutral organic category include chemicals having different functionalities as alcohols, ketones, ethers etc. In this respect
the basic principle that structurally similar chemicals may elicit similar effects would not be preserved, because Neutral
organic mixed many different functionalities




QSAR TOOLBOX

Read across prediction of constituent without data
Forming category for studied endpoint

* Based on the above recommendations and classifications from
structurally similar profilers the OFG is used as initial categorization

group

* Refinement of the initial group is based on endpoint-specific protein
binding profiler:

* Protein binding alerts for skin sensitization by Oasis v1.1.

Category definition is a tool for grouping chemicals, which allows to group chemicals based
on different measures of “similarity”. For more details see tutorials posted on LMC and OECD
website:

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

http://superhosting.oasis-Imc.org/products/software/toolbox/toolbox-support.aspx

See next slides
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QSAR TOOLBOX

Read across prediction of constituent without data
Define category by OFG

| QSAR Toolbox 3.1.0.21 [Mixture with mal %.smi

m bl
QSsAl JLBOX 10100

» Profiling ¥ Endpoint b Category Definition  » Data Gap Filling

—ategarize Delete

& @ Based on above recommendations the OFG
St . is used as an initial group (phase I)

.Filher endpaint tree... 1 [target]

Structure m%@)
[HSubstance Identity _

Target(s) profiles

| Organic f’urm:ﬁ\)nalgmups‘L E‘Elg |

[HPhysical Chemical Properties Aryl
EHEmvironmental Fate and Transport Aryl halide
Ketone s
[HEcotoxicological Information Methyl QSAR Toolbox 3.1.0.2‘ g
HHuman Health Hazards
EProfile Grouping by Crganic functional groups: ne chemicals found!
—1Predefined < 1
US-EPA New Chemical Categories Neutral Organics :" :;Tﬁles
CE
HlEndpoint Specific Acetoxy
. " . : Acid anhydride
Aquatic toxicity classification by EC... Neutral Organics Acid arhycnde, mived phosphoric
=IEmpiric Acridine
Al Acridone Acridinimine
AW‘ halid Acrylamide
Organic functional v nalde Acrylate
rbert Haider (cheddmol) fganic unctional groups Ketone Acyl halide
Methyl Andsl

Combine profiles logically |:| Invert result
(@ AND DIoR [C] strict

Aromatic aldehydes

Defined Categories

1. Select Protein binding by OASIS v1.1 2. Click Define
Combination of four organic functional group do not identify similar analogues (3).
In this respect Aryl halide is used only. See next slide
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QSAR TOOLBOX

Read across prediction of constituent without data
Define category by OFG

| QSAR Toolbox 3.1.0.21 [Mixture with mol %.smi

01 9 6 68 x A\
DOLBOX l—h 10100 About Update

¥ Profiling » Endpoint » Category Definition Data Gap

Categorize Delete

1 [target]

 Filter endpoint tree...

Structure o O

4 e —— 5 | Except Aryl halide all other groups are
[FHSubstance |dentit; _ * Atials > H H
) oo e removed by selecting the categories
hysical Chemical Properties ol alde ) .
nvironmental Fate and Transport _ and C|IC|(Ing on arrow down
[HEcotoxicological Information
EHHuman Health Hazards ) 3
ElProfile
Predefined 4 i @
US-EPA New Chemical Categories Neutral Organics All profiles
. - Acetal -
-IEndpoint Specific Acetoxy 3
Aquatic toxicity classification by EC._ Neutral 4 Adid anhydride
EEmpiric :g?d;TydridE' mixed phosphonic
Aryl Acridonef Acridinimine 6
Acrylamide
Organic functional groups Eryl halide Acrylate
etone Acyl halide il
Methyl Ardal
Combine profiles logically [l nvert result
@ AND ©or [T strict

Defined Categories

1. Select OFG 2. Click Define
3. Select Ketone group and remove it when 4. Click arrow down
5. Aryl halide should be remained only 6. Click OK
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QSAR TOOLBOX

Outlook
* Background

* Objectives
* The exercise

* Workflow
* Input
* Profiling
* Endpoint

* Read across prediction of constituent without data
* Focus constituent without experimental data
* Define category

* Gather data for analogues
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QSAR TOOLBOX

Read across prediction of constituent without data
Gather data for analogues chemicals

| QSAR Toolbox 21 [Mixture with mol %.smi

™ ®0 s\
QSAR TOOLBOX 10100 About Update
» Profiling » Endpoint n » Data Gap Filling

Categorize Delete

oped by LMC, Bulgariaj
 Fiter endpoint tree...

Structure o O
[Substance Identity _

Physical Chemical Properties

Emironmental Fate and Transport

Ecotoxicological Information

EHuman Health Hazards -

EProfile Define category name. u

ZJPredefined Category name (46 chemicals)

US-EPA Mew Chemical Categories Neutral Organf |
FlEndpoint Specific

Agquatic toxicity classification by EC... Neutr3

FIEmpiric
Aryl
Organic functional groups Q;\{‘o
Methyl

-
Read data?

All endpaints

Defined Categories

1. Click OK 2. Click OK in order to read data for all endpoints

1 Mixture with mel Za.smi Grouping
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QSAR TOOLBOX

Read across prediction of constituent without data
Gather data for analogues chemicals

=
QSAR TOOLBOX TI5 E

» Profiling } Endpoint ¢ Category Defin

Categorize Delete

[Fiter encpont tree. . 1 [target]
o Fre @ . o o ol e
Structure o Q * CJ;.N@? @ O C"i{
a L4 Oﬂ é.N=° guzo 'ﬁc

ESubstance Identity

[EPhysical Chemical Properties
EEnvironmental Fate and Transport
EEcotoxicological Information
BElHuman Health Hazards ‘_
HEAcute Toxicity
HECarcinogenicity

FElDevelopmental Toxicity / Teratogenicity
HEIGenetic Toxicity
— Immunatoxicity
HElrritation / Corrosion
MNeul

Repeated Dose Toxicity .
HElSensitisation 0(4557] M: Positive M: Positive M: Megative M: MNegative, Positiv._. M: Negative, Positive M- Negative, Negative M- Pasitive

to Reproduction

[Toxicokinetic: elaDoTTS T e=tiaii
HProfile

The experimental data for the identified analogues appear
on data matrix

[46] Aryl halide (Crganic functional groups)

46_Aryl halide (Organic functional groups) 3/0/0
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QSAR TOOLBOX

Outlook

* Background
* Objectives
* The exercise

* Workflow
* Input
* Profiling
* Endpoint

* Read across prediction of constituent without data

* Focus constituent without experimental data
* Define category
* Gather data for analogues

* Apply read across
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QSAR TOOLBOX

Read across prediction of constituent without data
Apply read across

QSAR Toolbex 3.1.0.21 [Mixture with mol .smi

QSAR TNl BOX E m H I m E _ - _:.nut.up:t:‘

¥ Profiling ¥ Endpoint ¥ Category Definition » Data Gap Filling Possible data incgpgistency
mp—_

Filline 4 |Endpgi The OECD QSAR Toolbox
. /4 B € (12 points) for ing Chen
¥ i/~ BdEC3 (21 points) into Categorl
Apply / RIS M AN (13 points) Developed by L

S i - ES W W N (8 points) 7 E
Data Gap g  Fiter endpoint ree. . frargeq [ lSkin Sensitisation (1 points) | |
© Read-across ‘ Assay cl l:c
B : RAGPMT (9 points)
@ Trend .nalysis Rt
R Structure B R LLNA (21 paints) I - (
@ (Q)5AR mools i : mrﬂlscellaneuus (25 points)
¢ i.pAundefined Assay (1 points) =0 &
Tan tet Endpoint 4 ScalefUnit N

- [[]kin sensitisation W (BR) (12 points)

-~ []Skin senstisation | (Oasis) (8 points)
---mskin sensitisation Il (ECETOC) (1 peinjs)
-] Skin Sensttization (Danish EPA)
--[]Skin sensitisation IV (GPMT) (9 pgfits)
« [ 15kin sensitization EC3(ratio) (1#/points)
- IN|Skin sensitization Il (LIMU points)

[HSubstance Identity
HPhysical Chemical Properties
HEnvironmental Fate and Transport

Human Health Hazards Sensitisat Skin In Vivo

[HEcotoxicological Information

HHuman Health Hazards

rHAcute Toxicity

rHHCarcinogenicity .
rHDevelopmental Toxicity / Teratogenicity

N Genetic Toxicity

Selected [56/56] points

« OK J [ xcanoeI]

—Repeated Dosé

[]Sensitisation

Respiratory Tract
CISkin

In Chemico

i Vi Endpoints and Assays are mixed

In Vivo 4 4D Positive e, MNegative M: Positive

rEHToxicity to Repraduction
“HToxicokinetics, Metabolism and Distri___
EProfile

1. Click on the cell corresponding to Skin Sensitization in Vivo
2. Select Read-across

3. Click Apply

4. Click OK (in this case we mixed all endpoints and assays)
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QSAR TOOLBOX

Read across prediction of constituent without data
Apply read across

—
' QSAR Toolbox 3.1.0

-

Gioi0"
QSAR TOOLBOX & C1o E oh o100

» Profiling » Endpoint » Category Definition » Data Gap Filling

Filing

#

1 [target]

Data Gap Filing Method

© Read-across

Trend E
@ Trend analysis Structure cr O
@ (Q)SAR models

cl <l - [

Target Endpaint ° i
; | vie s, 1 e e e (e e e e e P e RS -
b

Human Health Hazards Sensitisation Skin In Vivo
<l

Descriptors ‘ I Prediction | Accept prediction

Return to matrix

Read across prediction of AB C, EC3, S M AN, 5 M W N, Skin sensitisation,
taking the highest mode from the nearest 5 neighbours, based on 5 values from 5 neighbour chemicals,

Observed target value: N/A, Predicted target value: 'Positive’ = Select/filter data

Mark chemicals by descriptor value

Positive
Filter points by test conditions
Mark focused chemical
Mark focused points
Remove marked chemicals/points
Clear existing marks

Gap filling approach

Descriptors/data

Meodel/(Q)SAR

Calculation options

Visual options

Information

Miscellaneous

ABC,EC3SMAN, S MW N, Skin sensitisation {obs.)

Negative

u
0.00 1.00

Descriptor X: | log Kow - ]

46 Ayl halide (Organic functional groups) Data gap filling _
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QSAR TOOLBOX

Read across prediction of constituent without data
Subcategorization

* The initial category could be refine by subcategorizing the

analogues according to the following endpoint specific
profiler (phase II, slide #37):

- Protein binding alerts for skin sensitization by Oasis v1.1.

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

Read across prediction of constituent without data
Subcategorization by Protein binding alert for SS

Subcategarizatio

Grouping methods
Endpoint Specific
Acute aquatic T

Acute aquatic t
Aguatic
Bioaccumulati
Bioaccurmulat

Empiric
1emical element

Organic functional groups
Organic functional groups
Organic functional groups
Organic functional groups,
Structure similarity
Tautomers unstable
Toxicological
m

Documented
Observed Mammalian metabol

Observed Rat In
Observed Rat

Target

SNAr >> Nucleophilic aroma
SNAr = Nucleophilic aroma

Differ from target by
© At lea e cater@
@ Al cetegories

Analogues
(5) Acylation
(3) Acylation > Ester amin{
(3) Acylation > Ester amin{
(2) Acylation == Ester amin{
(2) Acylation > Ester amin{
(1) Michael addition
(1) Michael addition >> Midl
(1) Michael addition == Micl
(27} No alert found
1) Schiff base formation
(1) Schiff base formation >
(1) 5chiff base formation >
(2) SN2
(2) SN2 == Nucleophilic sub
2) SN2 >> Nucleophilic sub
(9) SNAr
(9) SMNAr == Nucleophilic arc
(9) SNAr == Nucleophilic arg

Tla
¥ Profiling

[
i fG7610) L TN

o1
10100 About Update

¥ Category Definition » Data Gap Filling

1 [target]

|| riptor X: [Iog Kow

#Hin Vivo

wsso) I e e ==

S LR - TR - T

N=0
: il
e e e R -
+

E

Ors “Pred\ction |

cl [J] : . o
Accept prediction

B C,EC3, S MAN, S MW H, Skin sensitisation (obs.)

\ Negative - -

taking the highest mode from the nearest 5 neighbours, based on 5 values from 5 neighbour chemicals,

Return to matrix
Read across prediction of AB C, EC3, 5 M AN, § M W N, Skin sensitisation,

Observed target value: NJA, Predicted target value: 'Positive’ I-| select/filter data
Subcategarize
POSItive f - ----o o nooe e fpaosacoas e -8 0O P =

Filter points by test conditions

Mark focused chemical

Mark focused points

Remove marked chemicals/points

Clear existing marks
Gap filling approach
Descriptors/data
Model/(Q)SAR
Calculation options
Visual options
Information
Miscellaneous

0.00

1. Select filter data/subcategorize 2. Select Protein binding alerts for SS by OASIS v1.1.
3. Click Remove to eliminate dissimilar chemicals.
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QSAR TOOLBOX

Read across prediction of constituent without data
Apply read across

| QSAR Toolbox 3.1.0.21 [Mixture with

| =

[N ]

kG)

» Input

QSAR TOOLBOX

Filing

#

Data Gap Filing Method

» Profiling

3

» Category Definition

‘o010
ol 1
10100

B

» Endpoint » Data Gap Filling

© Read-across
@ Trend analysis
® (Q)SAR models

Structure

Target Endpoint

- . [ L& vie

Human Health Hazards Sensitisation Skin In Vivo
<l

Descriptors ||Predictiur1 |

Read across prediction of A B C, EC3, 5 M A N, S M W N, Skin sensitisation,
taking the highest mode from the nearest 5 neighbours, based on 5 values from 5 neighbour chemicals,
b L ; P o

Positive |- -

E T frarananananananas .

A B C,EC3, S MA N, S MW I, Skin sensitisation {ob:

Almost all analogs have been found to be positive

Accept prediction

Return to matrix

= Select/filter data
| Subcategorize

Mark chemicals by descriptor value
Filter points by test conditions
Mark focused chemical

Mark focused points

Remove marked chemicals/paints

Clear existing marks

Predlcted SS effect of the target is positive - Ssection avigation
(+ Gap filling approach
[+ Descriptors/data
[+ Model/(Q)SAR
1+ Calculation options
1+ Visual options
1+ Information
1+ Miscellaneous

Negative 4--------------- fpaosassasaasaasaasaasaasaasaassasaasaasansd it 0 S S S i
2.60 3.60 4.60
log Kow
Descriptor ¥: | log Kow V]
Idﬁ}ql halide (Organic functional groups) Data gap filling Bam
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QSAR TOOLBOX

Read across prediction of constituent without data
Apply read across

| QSAR Toolbox 2.1.0.21 [Mixture with m

QSAR TOOLBOX

» Profiling

Filing

¥

Data Gap Filling Method

F
‘o010
&, sh Nl

» Endpoint

» Category Definition + Data Gap Filling

“.5"!_,.\

About Update

[1+

© Read-across

C,EC3,SMAH, S MW N, Skin sensitisation (obs.)

1. Click Accept prediction
2. Click OK
3. Return to matrix

i ] e cl oH <l
o o kel <l
@ Trend analysis % o -
G Structure o O 5“@ ar S cl <l al O on N o © Q &
@ (Q)SAR models N=O °
a m ) £ a  a cl cl a3
Target Endpaint 1
Human Health Haz itisation Skin In Vivo | L. ( ) -
i P C
Descriptors | | Prediction | |Mcept prediction 1’\ ( ) |
Return to matrix 3
Read across prediction of AB C, EC3, 5 M A N, S M W N, Skin sensitisation,
taking the highest mode from the nearest 5 neighbours, based on 5 values from 5 neighbour chemicals,
Observed target value: N/A, Predicted target value: 'Positive’ [+ Selectffilter data
Selection navigation
Positive + - - Gap filling approach
Descriptors/data
Model/(Q)SAR
Calculation options
Visual options
Information
Miscellaneous
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QSAR TOOLBOX

Outlook

* Background
* Objectives
* The exercise
* Workflow
* Input
* Profiling
* Endpoint
®* Read across prediction of constituent without data

* Filling data gap for skin sensitization of mixture
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QSAR TOOLBOX

Filling data gap for skin sensitization of mixture
Applying Independent Mode of Action

[ QSAR Toolbox 3,102

QSAR TOOLBOX o 100

¥ Profiling } Endpoint } Category Definition » Data Gap Filling

Filling

L4

Apply

Data Gap Filling Methad :Filher endpoint tree... 1 [target] "2 [target, mix. component] "3 [target, mix. component] "4 [target, mix. component] |

© Independent MOA [3] [Mix

A A
e cl bt 2
Similar MOA # 3 - ! CH
@ Similar i ‘Q{}? % ~ o CHa O /“/\
@ Specific models = . Q ) ch,
cr

B P — Oty: 1 Milligrams Qty: 10 Milligrams  Qty: 100 Milligrams
[HSubstance Identity

[HPhysical Chemical Properties

EHEnvironmental Fate and Transport

Human Health Hazards Toxidty to Reproduction

HEcotoxicological Information

ElHuman Health Hazards

HHAcute Toxicity

HECarcinogenicity

HHDevelopmental Toxicity / Teratogenicity
HEGenetic Toxicity i
— Immunotoxicity Here are the
HHlIrritation / Corrosion .

| Neurotoxicity » : experimental data for
—Repeated Dose Toxicity ere is the Read across Skin sensitization
EiSensitisation | prediction for Skin sensitization

[HRespiratory Tract of the constituent without data
HSkin

[Hin Chemico ¢
In Vitro
In Vivo (313) R: Positive M: Negative M: Negative

HH Toxicity to Reproduction _
HToxicokineti i istributinn
Next step: Applying Read across for the mixture
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QSAR TOOLBOX

Filling data gap for skin sensitization of mixture
Applying Independent Mode of Action

QSAR Toolbox 3.1.0.2:
=

AR TOOLBOX 6 .gl? E FI'I m E

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

Possible data inconsistea EIL

Apply

> - Endpoint
S B
Dat/ Gap Filing Methad Filter endpaint tree. .. 1 [target] | ttarget mix cof | ©-Assay i
. ' » - Scale/Unit

© Independent MOA 3] Mix
ol

Similar hOA e : .
e e Structure ?@ % ~ cr
@ Spedfic modex i . C

CI
Target Endpoi~t Qty: 1 Millig
[HSubstance Identity
EHPhysical Chemical Properties
EHEnvironmental Fate and Transport

Human Health Hazards Toxidty to h=oroduction

HEcotoxicological Information
—JHuman Health Hazards

HHIrritation / Corrosiol
— Meurotoxicity

A pd [3/3] points

—Repeated Dose Toxicity wor |) [ %cancl |

HlSensitisation

Respiratory Tract
=HSkin
In Chemico
In Vitro

In Vivo

R: Positive M: Negative M: Negative

1. Click on the cell corresponding to Skin Sensitization for mixture 3. Click Apply
2. Select Independent MOA 4. Click OK
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QSAR TOOLBOX

Filling data gap for skin sensitization of mixture
Applying Independent Mode of Action

| QSAR Toolbox 3.1.0.21

al - B7070)
QSAR TOOLBOX G ] E sh o

» Profiling } Endpoint » Category Definition » Data Gap Filling

Filling

#

Data Gap Filing Method I 1 [target] ”2 [target,mix. component] ”3 [target,mix.component] ”4 [target,mix.component] |

© Independent MOA [3] [Mix]

A A
ey cl Q ]
~ . - - ) oH
@ Similar10A Structure 1@ % ~ a o O /J
@ Specific models =, . Q (®) city

cr
Qty: 1 Milligrams Qty: 10 Milligrams Qty: 100 Milligrams
[ Tainvie ) I

Target Endpoint

Human Health Hazarc nsitisation Skin In Vivo

I Prediction | Accept prediction
Return to matrix
Empiric calculation of ABC, EC3, SMAN,
taking the maximal from the component values, based on 3 values from 3 target components,
Observed target value: NfA, Predicted target value: 'Positive’ Select/filter data
S 1
Positive J----- - N —— S — R — ® - |+ Descriptors/data
0 0 0 = Calculation options
| |
Mixture models. I
= =
2 Information
= Miscellaneous
<
=
w
o
5]
o
o
-]
<
Negative----l-----e -------------------------------------------- N (— R PR
1.00 2.00 3.00 Approximation type:
log Kow [Ma)dmal - I
D tor X: |log Ko -
escriptor [ log Kow ] Cancel

Read across is applied for the mixture (assuming Independent Mode of Action)
“Maximal” approximation type is set by default for categorical endpoints (worst case scenario)(see 1)
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QSAR TOOLBO

X

Filling data gap for skin sensitization of mixture

Applying Independent Mode of Action

| QSAR Toolbox 3.1.0.21

QSAR TOOLBOX

Filling

#

_— T
o1

‘_h 10100

¥ Endpoint » Category Definition » Data Gap Filling

Oln

Accept prediction y—/

Return to matrix

Select/filter data
Selection navigation
Descriptors/data
I=I Calculation options
Data usage
Mixture models
Visual options
Information
Miscellaneous

Set empiric calculations options:

Approximation type:

IManimaI -

OK Cancel

Data Gap Filing Method 1 [target] HZ [target,mix.component] ”E\[target,mix component] uti [target,mix. component] |
© Independent MOA (3] [Mix] ° A A
@ Similar MOA @ 5. o (®) ’ o
® Speciicmodels Structure b % ~ cuﬂ)\ D_b céj
Target Endpoint Qty: 1 Mllllgrams Qty: 10 Milligrams Qty: 100 Milligrams
o et e st s o | RS o I
Human Health Hazards Sensitisation Skin In Vivo
IF‘!EdICtIoH |
Empiric calculation of ABC, EC3, SMAN,
taking the maximal from the component values, based on 3 values from 3 target components,
Observed target value: NfA, Predicted target value: 'Positive’
Positive - -- - _.. -------------------------------------------- -------------------------------------------- L ------------------------- .-
'Based on the positive skin sensitization value for
¢ one of the mixture components the predlctlon for
E ; the mlxture is positive
Negﬁlwe"”"""é ———————————————————————————————————————————— : ———————————————————————————————————————————— :' ————— {_jeecescccsscssassaaaanass
1.60 2.60 3.60
log Kow
1. Accept prediction
2. Return to matrix
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QSAR TOOLBOX

Filling data gap for skin sensitization of mixture

Applying Independent Mode of Action

|| QSAR Toolbox 3.10.2

QSAR TOOLBOX

¥ Profiling

Filing

¥

Apply

Data Gap Filing Method Filter endpaint tree...

» Endpoint

® Independent MOA
@ Similar MOA
@® Specific models

Structure

Target Endpoint

HSubstance |dentity
HPhysical Chemical Properties
HIEmvironmental Fate and Transport

Human Health Hazards Sensitisation Skin In Vivo

FEcotoxicological Information
HHuman Health Hazards
HHAcute Toxicity
HHCarcinogenicity
HHDevelopmental Toxicity / Teratogenicity
HHGenetic Toxicity

— Immunotoxicity
HHIrritation / Corrosion

— Neurotoxicity
—Repeated Dose Toxicity
FlSensitisation

Respiratory Tract
=1Skin

[#In Chemico

[Hin Vitro

[Hin Vivo

HHToxicity to Reproduction

The OECD QSAR Toolbox for Grouping Chemicals into Categories

HToxicokinetics, Metabolism and Distribution

(4

N
CI: Positive

» Category Definition  » pata Gap Filling

1 [targef]
[3] [Mix

Oty: 1 Milligrams Qty: 10 Milligrams  Qty: 100 Milligrams

|2 [target, mix.compenent]

|3 [target, mix.compenent] ||4 [target, mix.component] |

Read across prediction for the mixture based
on predicted and experimental data of mixture
constituents appears on datamatrix
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QSAR TOOLBOX

Outlook

* Background
* Objectives
* The exercise

* Workflow
* Input
* Profiling
* Endpoint
®* Read across prediction of constituent without data
* Filling data gap for skin sensitization of mixture

* Generating report for mixture
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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.:

QSAR TOOLBOX ® g? E oh ?5,’3 B

» Profiling » Endpoint » Category Definition » Data Gap Filling

Filling

#

Apply

Data Gap Filing Method :Filher endpoint tree... 1 [target] "2 [target, mix.component] "3 [target, mix.component] "4 [target, mix. component] |

(3] [Mix] chs

© Independent MOA
o

[ = OH
@ Simiar HOA Structure b > el o O 9 /J\
@ Spedific models i : ) oty

e Oty: 1weight%  Oty: Gweight%  Oty: 90 weight %

[HSubstance Identity
Human Health Hazards Sensitisation Skin i X X
In Vivo EHPhysical Chemical Properties

EEnvironmental Fate and Transport
FHEcotoxicological Information

HHuman Health Hazards

— Acute Toxicity

HE Carcinogenicity

HElDevelopmental Toxicity / Teratogeni.._
HHGenetic Toxicity Copy
— Immunotoxicity
HHIrritation / Corrosion
— Meurotoxicity

Explain

g Delete prediction

Display prediction
G . Explain prediction

— Repeated Dose Toxicity
—1Sensitisation

Respiratory Tract
=ISkin

Edit prediction inf

In Chemico
In Vitro ‘€] IUCLIDS

inVio R Positve L o
HHToxicity to Reproduction

“HToxicokinetics, Metabolism and Dis...

EHProfile

1. Select prediction
2. Right Click and Select Report
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» Profiling

Reports Repository

-
& %

Print

Available data to report Prediction [2] |
Predictions
(Q)SARs
Categories

Available report templates
Standard (predefined)

E]

» Category Definition  » Data Gap Filling » Report

Prediction of EC3, S M A N for {{=1/weight
%}C(C)(=0)c1e(Cl)e(Cl)c(Cl)ccl_{X=9/weight 1/34
%}c1(C(=0)c2cccec2)eccccl {X=90/weight %}C(0)CCC

(uses single component mode for handling of target mixture and its
components)

The template of the current report is based on "GUIDANCE DO CUMENT ON THE
VALIDATION OF (QUANTITATIVE) STRUCTURE-ACTIVITY RELATIONSHIFS MODELS"

Toolbox report for mixture

i by OECD (September, 2007) and "GUIDANCE ON INFORMATION
IMENTS AND CHEMICAL SAFETY ASSESSMENT / CHAPTER R.6: QSARS AND
G OF CHEMICALS" published by ECHA (May, 2008).
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QSAR Toolbox 3.1.0.
=

» Profiling

Available data to report Prediction [2] |
Predictions
(Q)SARs
Categories

Available report templates
Standard (predefined)
SAR Model Reporting Format (i

AR To
Editable copy of QSAR Toolbox f

» Endpoint

Repository

610"
FI'I o1 1
10100

» Category Definition  » Data Gap Filling

SAR Toolbox prediction for mixture based on independent mode
of action for mixture components

Prediction of EC3, S M A N for {X=1/weight
0 FC(C)(=0)c1c(Cc(CNc(Cl)ccl_{X=9/weight
% Fc1(Cf=02ccccc?)cccecl_{X=90/weight % }C(0)CCC

Cmmary

Toxicity of the target mixture (Positive) is predicted from its components using estimation based on 1 values
(Positive x1) from 1 components having independent mode of action. Both experimental and predicted
values for mixture components are used in predicting the target toxicity.

The components of a mixture are handled with the functionality for category. The same approach can be
applied for mixtures, but also for mono-constituent substances with impurities, multi-constituent substances
and UVCBs with identified constituents.

The target mixture 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 mixture and the mixture
components,

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.

Endpoint(s)
Qty, weight Sensitisation
1. Summary information for mixture prediction
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