The OECD QSAR Toolbox
Q S H R T D D I— E D x for Grouping Chemicals

into Categories

OECD QSAR Toolbox v.3.1

Example for predicting Skin Sensitization of
mixture with known components



QSAR TOOLBOX

Outlook

ABackground
AObjectives
AThe exercise

AWorkﬂow

The OECD QSAR Toolbox for Grouping Chemicals into Categories 27.6.2013 2



QSAR TOOLBOX

Background

AThis 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

AThis presentation reviews a number of functionalities of
the Toolbox:

AZD editor for defining Mixture components

/&Filling data gaps by Independent mode approach
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QSAR TOOLBOX

Exercise

A In this exercise we will predict the skin sensitization of mixture, which is the
At ar glemical .

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

A Investigate skin sensitization of non-tested component

A Applying read across for non-tested component

A 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

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

AChemicaI Input
/&Profiling
/&Endpoints
/ACategory Definition

/&Filling Data Gaps

/&Report

The OECD QSAR Toolbox for Grouping Chemicals into Categories 27.6.2013 9



QSAR TOOLBOX

Outlook

ABackground
AObjectives
AThe exercise

AWorkrow
Alnput

The OECD QSAR Toolbox for Grouping Chemicals into Categories 27.6.2013 10



QSAR TOOLBOX

Chemical Input
Overview

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

ASince 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

TooToo Too o Joo T>o o
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QSAR TOOLBOX

Getting Started

AOpen the Toolbox.

AThe six modules in the workflow are seen listed next to
NQSAR TOOLBOXO.

ACIickon Al nput o (see next screen sh

The OECD QSAR Toolbox for Grouping Chemicals into Categories 27.6.2013 13



QSAR TOOLBOX

Chemical Input Screen
Input screen

] QSAR Toolbox 3.10.21 [Document], __ .ﬂ [E=EEEN>)
— = E - @770 Se®
QSAR TOOLBOX & i} oh 100
» Input » Profiling } Endpoint ¥ Category Definition  » Data Gap Filling
Document

SINgIe LRemical

About Update

LNemical LIST

Structure Query ChemIDs

Documents 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

A Toolbox allows to enter target chemicals through tab delimited
file

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

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

A 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

QSAR Toolbox 3.1.0.2

o ) - T
QSAR TODLBOX i 23! 10100

» Profiling » Endpoint » Category Definition k Data Gap Filling

| ==

Document Single Chemical

Documents Fiter endpaint tree...
Structure
Substance Identi
EPhysical Chemical Proj > «¢ (J5AR Toolbox » OQSAR Toolbox3 » Examples » - Search Examples Fe
[HEnvi tal Fat d 1|
[Emaro el o Organize = Mew folder = -~ i @
[HEcotoxicological Informal | -
§ . i MName Nate maodified Type Size o
RN ettt »0 Favorites o) minyt Sos 10/8/2008 3:01 PM | oivms 1 e s
B Desktop | [E] Alkyl ethers_1.smi 5/1/20091:31 PM  SMIFile 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 10/12/2006 2:48 PM  SMI File 1KE
o' Music =] Multifunctional acrilates and methacrylat... 1/3/2008 6:15 PIM SMI File 1KB L
(=] Pictures =] OECD Mock Inventory.smi 7/14/2011 1:.57 PM SMI File 3KB
B videos =] Phenols_EPA.smi 8/20/2007 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 A Mi x twith éefined quantities .s mi 0
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QSAR TOOLBOX

Chemical input
Load list with chemical mixture

5i610"
o1 1
10100

inition  » Data Gap Filling » Report

About Update

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

AThe already drawn target structure automatically
appears on the data matrix

ANote 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).

AVisuaIization 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 Open Close save LAS MName Structure Select Jelete Query ChemIDs DB Inventary List @ Single
Documents 'Filter endpoint tree. .. ( 1 [target]
- Document [3] [Mix]

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

[set] [Mix] {X=1/M
LITE:

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 A[ set ] [ Mi/Miljgfanks=¢ ..} ocof 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 ¥ - s I

Open Close Structure Select Delete Query ChemIDs DB Inventory List

.Filher endpeint tree...

3] [Mix] : o
@ b() @ ) ? aH
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 |
A Si n gdmpanent 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

Aﬁ Pr of irefersn goo 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 .

AAvaiIabIe 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

AFor 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
AVi e(ge@ ext 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 categon(;s Textual descrlptlon

Advanced

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

Profile Description

1. Highlight
2. Click View

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

the profiler

1/0/0
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QSAR TOOLBOX

Profiling
Side - Bar to Profiling

Structural boundaries

O

Structural fragment

1. Highlight the profiler
2. Click View
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