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QSAR TOOLBOX

Background

AThis IS a step -by-step presentation designed to take the
first -time user of the Toolbox through the workflow of a
data filling exercise by read -across based on an
analogue approach

The OECD QSAR Toolbox for Grouping Chemicals into Categories 15.07.2016 3



QSAR TOOLBOX

Outlook

ABackground

AObjectives

ASpecific Aims

ARead across and analogue approach
AThe exercise

AWorkrow

ASave the prediction result

The OECD QSAR Toolbox for Grouping Chemicals into Categories 15.07.2016 4



QSAR TOOLBOX

Objectives
This presentation demonstrates a number of

functionalities of the Toolbox:

Adentify analogues for a target chemical.

ARetrieve experimental results available for those
analogues.

/gFiII data gaps by read -across.
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QSAR TOOLBOX

Specific Aims

ATO introduce to the first -time user the workflow of
Toolbox.

ATo familiarize the first -time user with the six modules of
Toolbox.

ATo familiarize the first  -time user with the basic
functionalities within each module.

ATo explain to the first  -time user the rationale behind
each step of the exercise.
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QSAR TOOLBOX

Read -across and Analogue Approach
Overview

AA read -across can be used to estimate missing data
from a single or limited number of chemicals using an
analogue approach . It is especially appropriate for
Agual i tendpointse dor which a limited number of
results are possible (e.g. positive, negative, equivocal) .

Aln the analogue approach, endpoint information for a
single or small number of tested chemicals is used to
predict the same endpoint for an untested chemical that
is considered to bensi mi.l ar o

AAnangous sets of chemicals are often selected based on
the hypothesis that the toxicological effects of each
member of the category will show a common behaviour .
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QSAR TOOLBOX

The Exercise

Aln this exercise we will predict the skin sensitization
potential for an untested compound, (4-nitrobenzoyl
chloride) [CAS # 122-04-3], which will be the nt ar ge-
chemical .

AThis prediction will be accomplished by collecting a
small set of test data for chemicals considered to be in
the same category as the target molecule .

AThe category will be defined by the mechanism of
protein  binding common to all the chemicals in the
category .

AThe prediction itself will be made by ir e-ad r 0.s s 0O
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QSAR TOOLBOX

The Exercise
Theoretical considerations on Skin
Sensitization

AAIIergic contact dermatitis that results from skin
sensitization is a significant health concern .

ASkin sensitization is a toxicological endpoint that is
complex and conceptually difficult .

AHowever, there Is a growing agreement that most
organic chemicals must react covalently with skin
proteins in order to behave as skin sensitizers .

ATherefore, the mechanisms Dby which organic chemicals
bind with proteins are relevant to grouping chemicals
that may be skin sensitizing agents .
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QSAR TOOLBOX

Workflow

ATooIbox has six modules, which are used in a
sequential workflow:

khemical Input
Perofiling
ﬁEndpoints
ACategory Definition

/BFiIIing Data Gaps

/gReport
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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 Chemical

User Alternatives for Chemical ID:

A\. Single target chemical
Chemical Name
Chemical Abstract Services (CAS) number (#)

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

A
A
é Drawing chemical structure
A

T

Select from User List/Inventory/Databases
Chemical IDs such as EC number, Einecs number

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

Getting Started

AOpen the Toolbox.

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

ACIickon Al nput o (see next screen
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QSAR TOOLBOX

Chemical Input Screen
Input screen

T E e e
QSAR TOOLBOX s About  Update
» Input } Profiling » Endpoint » Category Definition  » Data Gap Filling ¥ Report

Document Singl Chemical List

Structure

Substance |denti

EPhysical Chemical Properties
EEnvironmental Fate and Transport
EEcotoxicological Infarmation
EHHuman Health Hazards

e

I

0 Document 1
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QSAR TOOLBOX

Chemical Input Screen
Input target chemical by CAS#

e E o fgi010"
QSAR TOOLBOX & Tia 73! 10100
» Input » Profiling » Endpoint } Category Definition  » Data Gap Filling

Document Single Chemical Chemical List

(7] (7] - . # 45 2
@ C CAS# Mame s Selec Jelet Query ChemlIDs DB Inventory List

Filter endpaint tree...

Structure

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

1. Click on CAS#
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QSHR TOOLENDY

Chemical Input Screen
Enter CAS# of 4 -nitrobenzoyl chloride

122-04-3| vl [] Tautomeric sets | o OK | ’ X cancel ]
[W]d . | Invert Selection | Selected 0 2 E

Selected  Cas Smiles Depiction Mames CAS/Mame 2D/Mame CAS/2D

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

Chemical Input
Target chemical identity

ADoubIe click A Sub st andceen t;i thisy aisplays the
chemical identification Information

ANote that existing in the Toolbox name of target
chemical are in different colours (see next screen shot) .

AThe 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

» Profiling » Endpoint ¢ Category Definition » Data Gap Filling

Document Single Chemical Chemical List

AN

Structure

.Filter endpoint tree...

Structure )

HSubstance Identity
—CAS Number
—Chemical IDs

122-04-3
EINECS:2045174
p-nitrobenzoyl chlo. ..
benzoyl chloride, 4...
4-nitrobenzoyl chlo...
benzoyl chloride, p...
C7HACINO3

0=C(CljcTcce(N(=/.

— Chemical Name

F—Molecular Formula

—— Structural Formula

HPhysical Chemical Properties
HEnvironmental Fate and Transport
FEcotoxicological Information
HHuman Health Hazards

O=C(CHcloco(N(=0)=0)cc1
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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.
Ceren oo S| e )

CAS/2D CAS/Mame 20 Mame

0=C[Cl)e1 cee[N[=0)=0]cct 1:: High Quality 1:: High Quality
CAS: 122043 1:: Bacterial mutagenicity 1:: DSSTOX
21 DSSTOX 21 Genotoxicity OASIS
31 Genotoxicity OASIS 3:: Bacterial mutagenicity High Quality
:: High Quality 2:: High Quality 1:: Bacterial mutageni
1:: Canada DSL 1 TscA :: Canada DSL
1t METI Japan it NICNAS 1: DSSTOX
1: p-nitrobenzoyl chlor i NICNAS i1 Phys-chem EFISUITE  {fy :: ECHA PR
2: benzoyl chloride, 4- : Phys-chem EPISUITE i1 US HPV Challenge Pro i1 EINECS
3: 4-nitrobenzoyl chlor 1t TSCA :: Canada DSL i1 Genotoxicity OASIS
4: benzoyl chloride, p- i1 US HPV Challenge Pro 6:: METI Japan :: METI Japan
:: High Quality 3:: High Quality rr NICNAS
1:: ECHA PR @ 1:: ECHA PR 9:: Phys-chem EFISUT
2:: EINECS 2:: REACH ECB 10:: REACH ECB
3:: METI Japan 3:: EINECS ©  11::7sca
4:: REACH ECB 4:: US HPV Challenge Pro 12:: US HPV Challenge

Base Structure

In case a structure has several CAS numbers or a structure could be related to more than
one substance, more than one chemical identity could be retrieved . In this case the user
can decide which substance is to be retained for the subsequent workflow .
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QSAR TOOLBOX

Chemical Input
Chemical identity

The colour code indicates the reliability of the chemical
identifier

AGreen . 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 identifler 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 .

ARed: 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

Aﬁ Pr of iréfarsn @ ahe 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

The OECD QSAR Toolbox for Grouping Chemicals into Categories 15.07.2016 27



QSAR TOOLBOX

Profiling
Overview

Summary information of the different pro

10
QSAR TOOLBOX 23t 10100 E

¥ Profiling » Endpoint » Category Definition » Data Gap Filling

Profiling Profiling Schemes

#

Apply

]'I'n'l:ETIendpoint tree...

|1 [target]

Structure @)
==
&
EHSubgtanc About - O *
Name Donator(s)
EEnvironme Protein binding by OASIS v1.4 Laboratory of Mathematical Chemistry (LMC), Bourgas, Bulgaria; — »
EEcotoxi L'Oréal; ExxonMobil; Procter & Gamble; Unilever; Research Institute o,
+Ecotoxico P B P e Bl b il FOVTERAY Prmes o] Phmmicde Rkl e d
Short description Author(s)

EHuman H¢ The protein binding alerts have been developed by industry A

consortia involving ExxonMobil, Procter &Gamble, Unilever,

Research Institute for Fragrance Materials (RIFM), Dow and
Danish Mational Food Institute with the Laboratory of

Laboratory of Mathematical Chemistry (LMC), Bourgas, Bulgaria

Mathematical Chemistry Bourgas and the partnership of Dr Website
D.Roberts, as a part of the TIMES model to predict skin
o _ sensitisation, ) W

Disclaimer Details
Version 14
Adopted QSAR Toolbox 2.0, October 2010
Number of 146
Number of 3 128

1. Select the name of the profiler, perform right click on it and then
1 2. Select About
3. Close before proceeding
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QSAR TOOLBOX

Profiling
Overview

AFor most of the profilers, background information can
be retrieved by highlighting one of the profilers (for
example, Protein binding by OASIS) and clicking on
AVi e(ge@ ext screen shot) .
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QSAR TOOLBOX

Profiling
Overview

5868\ E

QSAR TOOLBOY About Update

| Protein binding by QASIS v1.4 (General Mechanistic) - Profiling Scheme Browser

Advanced

Protein binding by OASIS v1.4 - Category definitions

 -Protein binding by OASIS v1.4 s
~ - Acylation Mechanistic Domain: Acylation ()

\ ~ - (Tio)carbamoylation of protein nucleophile

Profilng Profiling Schmes

Profile Description

rofiling metr adk

I e I A
olysis -~

(Hy - Isothiocyanates, Isocyanates Mechanistic Alert: Acyl transfer via nucl

~ - Acyl transfer via nucleophilic addition reac
- Carbodiimides Structural Alert Carbodiimides
~ - Acylation involving an activated (glucuron -
~ Carboxylic Add Amides -
- Acylation involving an activated (glucuron (The transformation is not confirmed by 3rd ' pavry Expert ver)
- Arenecarboxylic Acid Esters
- Acylation involving an activated (glucuron
- Arenesulfonamides The chemical is a strong sensitizer as a result of Protein addition to carbodiimide:
- Direct acylation involving a leaving group
(Thio)Acetates
(Thig)Acyl and (thio)carbamoyl halides | |
- Anhydrides (sulphur analogues of ank o —C—
- Azlactones and unsaturated lactone ¢ 1 |
--Carbamates
Carboxylic Add Amides | // Pr-ZH | Z/
Diacyl peroxides, anhydrides (sulphur —C—MN=C — —C _NH_C\
N-Acylloxysuccinimides | I 7 —Pr
N-Carbonyl heteroaryl amines
N-Carbonylsulfonamides
N-Haloacylamides Z=-3,-NH, -0, -CQO
Phosphonyl halides or cyanides
Sulphonyl halides or cyanides
Thiosulfinates
< — > . _E;g:“j:m';m This mechanism could explain the observed skin sensitization potential of dicyclohexylearbodiimide and diisopropylcarbodiimide assessed by the Mouse
- Amides Ear Swelling Test (MEST) and the murine Local Lymph Node Assay (LLNA). These chemicals were idenfified as both irritants and contact sensitizers.
2 - Dithicesters
“ -Ester aminolysis or thiolysis
- Activated alkyl esters
- Activated aryl esters -
- Carbamates
- Isocyanates and related chemicals
- Ketenes
“ -Ring opening acylation

e e er P.C., Griffey S.5., Meade B.J., Contact hypersensitivity to dicyclohexylcarbodimide and diisopropylcarbodimide in female B6C3F1

< 1 nghllght the prOfiler . Toxicol, 1998, 21(2), 195-206. e | |
1 Document_1 2. CIiCk VieW 1/0/0

kaline mediun
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QSAR TOOLBOX

Profiling
Profiling the target chemical

AThe outcome of the profiling determines the most appropriate way to search
for analogues (detailed information in Manual for getting started (Chapter 4).
http : //www_.oecd .org/datacecd/ 58/56/46210452 .pdf

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

AFor example the following mechanistic and endpoint specific profiing schemes
are relevant to the Skin sensitization :

AProtein binding by OASIS v.1.4 T mechanistic grouping

AProtein binding alerts for skin sensitization by OASIS v1.4 i endpoint
specific

AProtein binding by OECD i mechanistic grouping

AProtein Binding Potency T mechanistic grouping
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QSAR TOOLBOX

Profiling
Profiling the target chemical

ATick the box of the selected profiling methods related
to the target endpoint.

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

AFor this example, tick all the general mechanistic
profilers and click on apply (see next screen shot).
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QSAR TOOLBOX

Profiling
Profiling the target chemical: Example

ATick the box of the selected profiling methods related
to the target endpoint.

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

AFor this example, tick all the general mechanistic
profilers and click on apply (see next screen shot).
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QSAR TOOLBOX

Profiling
Profiling the target chemical: Example

1) Right click on General mechanistic

QECD HPY Chemical Categories |
B substance Type
Il UsEPA New Chemical Caiegories [HSubstance Identity

General Mechanistic i
e .__. nerties
I Ciodeg clonu Na Transport
. Biodeg primary (] I:Iptign5 ) P
I Bicdeg probabilit ation

I Biodeg probabil Show boundaries
| 1] I:I_ N opDgabohit

I Bicdeg probabilit Select all
B Biodeg probabilit]
B EBiodeg probati
Il Biodeg ultimaie | Select all from 'General Mechanistic'
B Ora binding b €

Il CrA binding by ¢

Il CFRA Cysteine peptide depletion
Il DFRA Lysine peptide depletion

2) Select all from

half-ife (pH 6.5-7.4)

. Ionization atpH = 1
M Ionization at pH = 4
B Ionization at pH = 7.4
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QSAR TOOLBOX

Profiling
Profiling the target chemical

QSAFR OLBOX & Tis 0100

» Profiling » Endpoint ¢ Category Definition  » Data Gap Filling

U Profiling Schemes

Profiing methods _Filter endpaint tree. ..

Select All Unselect All
Affiliat -

1 [target]

Structure b

—
Options 122-04-3
Show boundaries EINECS:2045174
p-nitrabenzoyl chlo...
Select all le benzoyl chloride, 4.
Unselect all 4-nitrabenzoyl chlo...
Select all from 'Gelrleral Mechanisti-c'. I . E?E.fg:r\fg!;nd& p--.
Unselect all from 'General Mechanistic mula 0=C(Cl)ctece(N(=...

steine peptide depletio . . .
— — EHPhysical Chemical Properties

Environmental Fate and Transport
Ecotoxicological Information

Click Apply

Metabolism/Transformations

Select All Unselect Al

Documented -
Wl Observed Mammalian metabolism 3
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QSAR TOOLBOX

Profiling
Profiling the target chemical

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

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

APIease note the specific protein -binding profiler 1
Protein binding by OASIS (see side-bar on sensitisation
above) .

AThis result will be used to search for suitable analogues
In the next steps of the exercise .
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QSAR TOOLBOX

Profiling
Profiling the target chemical

(e
QSAR TOOLBOX @ T
» Profiling » Endpoint ¥ Category Definition  » Data Gap Filling

Profiling Profiling Schemes

[Filter endpoint tree... 1 target]

Structure
—DPRA Cysteine peptide depletion Not possible to classify according to these rules
—DPRA Lysine peptide depletion Mot possible to classify according to these rules
—Estrogen Receptor Binding Non binder, without OH or NH2 group
— Hydrolysis half-life (Ka, pH 7)(Hydrowin) Mot calculated
in binding by +—Hydrolysis half-life (Ka, pH 8)(Hydrowin) Not calculated
s — Hydrolysis half-ife (Kb, pH T)(Hydrowin) Not calculated
— Hydrolysis halfife (Kb, pH 8)(Hydrowin) Not calculated
— Hydrolysis half-life (pH 6.5-7.4) Not calculated
— lonization at pH = 1 Eis[‘:(gn;;\nu)e
— lonization at pH = 4 Eisj‘(g}";i’e
I lonizst - Basic [0.10)
lonization at pH = 7.4 No pKa valus
Basic [0.10)

—lonization at pH =9

— Protein binding by OASIS v1.4

Metabolism/Transformations

— Protein binding by OECD Acylation == Direci
Acylation »>> Direct Acy\atmn Invnlwng a Leaving group == Acyl halides (including benzyl and car
— Protein binding potency Not possible to classify according to these rules (GSH)
— Superfragments No superfragment
t—Toxic hazard classification by Cramer (extension) High (Class Ill)
r— Toxic hazard classification by Cramer (original) High (Class Ill)
— Ultimate biodeg No Data

0 Acid Chiondes (1IS-FPA Mew Chemical Catennries)

1. Go to Protein binding by OASIS v1.4 to review the profiling results
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QSAR TOOLBOX

Endpoint
Overview

Aﬁ Endp orefars do the electronic process of retrieving
the environmental fate, ecotoxicity and toxicity data
that are stored in the Toolbox .

AData 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

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

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

ACIickon AEndpointo in the Tool box
AExpandtheﬁHuman Heal t h Hazardso sec:H
ACIick on the box to select that database.

ACIickon nGat her datao (see next s
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QSAR TOOLBOX

Endpoint
Gather data

T fo1010"
L_h 01
10100
¥ Profiling ¥ Endpoint } Category Definition  » Data Gap Filling

Delete Tautomerize

T ! A : ' ' &

Impoi Export Il Database Inwentory Database

Data Fiter endpaint tree. .. [1 ftarge]

Structure b

EHHuman Health Hazards

HPraofile
H=1General Mechanistic
—Biodeg BioHC half-life (Biowin) Mat calculated
g or Binding Affinity O/ — Biodeg primary (Biowin 4) days - weeks
Irritation ECET | Biodeg probability (Biowin 1) Does NOT Biodegr...
i L Biodeg probability (Biowin 2) Does NOT Biodegr...
—Biodeg probability (Biowin &) Does NOT Biodegr...
—Biodeg probability (Biowin 6) Does NOT Biodegr...
—Biodeg probability (Biowin 7) Does NOT Biodegr...
—Biodeg ultimate (Biowin 3) weeks - months

1. Expand the Human Health Hazards section
2. Select databases related to the target endpoint
3. Click Gather

—
| I_I'\hh'\ hindina hars MAQIC w4 2 QR = Rlislaandil
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QSAR TOOLBOX

Endpoint
Gather data

AToxicity information on the target chemical s
electronically collected from the selected dataset(s) .

Alt 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.

Aln this example, an insert window appears stating there
was A n aata f o u nfdrothe target chemical (see next

screen shot) .
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QSAR TOOLBOX

Endpoint
Gather data

7 [Document_1] x

» Profiling » Endpoint » Category Definition

Delete Tautomerize
&
by LMC, Bulgaria

Databas Filter endpoint tree...

. ~

Information

o There are no experimental data available for the
chemicals of interest,

N

Close the inserted

Inventories

window by Clicking
on ANAOKDO

1 Document_1 Assigning to data matrix... 0/1 Fill data...\Update descriptor hierarchy...\Rearranging tree\ i
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QSAR TOOLBOX
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QSAR TOOLBOX

Recap

Aln module one, you have entered the target chemical
CAS RN in order to retrieve the correct structure .

Aln the second module, you have profiled the target
chemical .

Aln the third module, you have found that no
experimental data is currently available in the Toolbox
for this structure .

Aln other words, you have identified a data gap which
you would like to fill.

ACIick on NnCat egDefyi ni toi maved to the next
module .
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QSAR TOOLBOX

Category Definition
Overview

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

AThis IS the critical step in the workflow .

ASeveraI 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

AThe different grouping methods allow the user to group
chemicals into chemical categories according to
different measures of fsi mi | ao ithaty avithin a
category data gaps can be filled by read -across.

ADetaiIed Information about grouping chemicals could be
found at the following link (Chapter 4).
http.//www.oecd.org/dataoecd/58/56/46210452.pdf

AFor example, starting from a target chemical for which
a specific protein binding mechanism is identified,
analogues can be found which can bind to the proteins
by the same mechanism and for which experimental
results are available .
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QSAR TOOLBOX

Category Definition
Protein binding by OASIS v.1.4 grouping
method
AThis IS one of the best grouping methods in the Toolbox .

It is built on conventional organic chemical reactions
and as such is qualitative in character .

AThis method is particularly relevant for respiratory and
skin sensitization and acute aquatic toxicity, but also for
chromosomal aberration and acute inhalation toxicity .
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QSAR TOOLBOX

Category Definition
Background to Protein binding by OASIS v.1.4
categorization

AThis scheme includes 146 categories organized in three
level of information:

V Level I: Mechanistic Domains

V Level II: Mechanistic alerts associated to each mechanistic
domain are created on the basis of a common reactive centre
being activated by a number of

V Level lll: A number of structural alerts specifying the
substituents to a common reactive centre are made up for each
mechanistic alert
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QSAR TOOLBOX

Category Definition
Background to Protein binding by OASIS
categorization

AEach category from level Il is presented by defined 2-
demensional structural alerts that is responsible for the
eliciting toxic effects, such as skin sensitization which
are a result of protein binding .

AThe associated chemical reactions are In accordance
with existing knowledge on electrophilic interaction
mechanisms of various structural functionalities
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QSAR TOOLBOX

Category Definition
Background to Protein binding by OASIS
categorization

AThere IS an agreement that most organic chemicals
must react covalently with skin proteins in order to
behave as skin sensitizers .

ATherefore, chemical reactions by which organic
chemicals bind with proteins are relevant to grouping
chemicals that may be skin sensitizing agents. So you
have mechanistic plausibility for defining your category
based on similar protein -binding mechanism .
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QSAR TOOLBOX

Category Definition
by OASIS v.1.4

Crouping methods ||F\Iher endpoint tree. .. |1 [target]

Pre lefined

Structure )

[HSubstance Identity

[HParameters

EHPhysical Chemical Properties
Environmental Fate and Transport

toxicological Information
EHHumam{ealth Hazards

%Eroﬁle

_ A Protein binding by QASIS v1.4 — O X

— Biodeg BioHONgalf-life (Biowin) Target(s) profies
— Biodeg primary (Biqwin 4) Acylation
LB ili : laderT== Direct acylation involving a leaving group T —

B?odeg prohah?l?ty (BI "Acylation =3 Direct acylation involving a leaving group > (Thia)Acyl and
— Biodeg probability (Biowi
— Biodeg probability (Biowin 5) e — —_—
— Biodeg probability (Biowin &)
— Biodeg probability (Biowin 7) o i) i
| Biodeg ultimate (Biowin 3) Blixofies : :

Acylation == (Tio)carbamoylation of protein nudeophiles

-~
Acylation == (Tio)carbamoylation of protein nudeophiles == Isothiocy
Acylation => Acyl transfer via nudeophilic addition reaction
Acylation == Acyl transfer via nudeophilic addition reaction > Carbo
Acylation == Acylation involving an activated (glucuronidated) carbox
Acylation => Acylation involving an activated (glucuronidated) carbox
Acylation => Acylation involving an activated (glucuronidated) ester ¢
Acylation => Acylation involving an activated (glucuronidated) ester ¢
Acylation => Acylation |nvo|\c'|ng an activated (glucuronidated) su\fon: 3
|—DNA binding by OASIS v 1.4 |LAodstion wx Andation =n arhvusted fnbin wanidsted) o diaes

Combine profiles logically [Jinvert result
Acute aquatic toxic catio @ anD Oor [strict

x Cancel
Acute agua

T CIrSCT acy

)

1. Highlight the A Pr o tbeding by OASIS v.1.40; 2. Click Define; 3. Click
OK to confirm the defined categories for the target chemical
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QSAR TOOLBOX

Category Definition
Defining Protein binding by OASIS

el - ‘o100
S &) h Ohod

» Profiling } Endpoint ¥ Category Definition  » Data Gap Filling

Delete

llFiIter endpoint tree. .. |1 [target]

Structure )

[HSubstance Identity

EFHParameters

EPhysical Chemical Properties

EIEnvironmental Fate and Transport

HFEcotoxicological Information

EHuman Health Hazards .

—General Mechanistic

—Biodeg BioHC half-life {Biowin) Mot calculated
—Biodeg primary (Biowin 4) days - weeks
— Biodeg probability (Big Define category name *

—Bindeg probability (Big

_ - e T R R e 3l Es and cyanides (Protein binding by OASIS v1.4]
— Biodeg probability (Big

—Bindeg probability (Big — 1
— Biodeg probability (Big
— Biodeg ultimate (Biowin 3) weeks - months

Click OK to confirm the name of the category
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QSAR TOOLBOX

Category Definition
Analogues

A The data is automatically collected.

A Based on the defined category ( Acylation<AND>Acylation >> Direct
acylation involving a leaving group<AND>Acylation >> Direct acylation
involving a leaving group >> (Thio)Acyl and (thio)carbamoyl halides and
cyanides ) 8 analogues have been identified

A The name of the category appears J o T e
i n { h e ﬁ De f | ne d Cat [9] Acylation <AND >Acylation >3 Direct acylation involving & leaving group <AND >Acylation >> Dire

indicating the number of substances
belonging to the category.

Aln other words, these 9 compounds along with the target chemical
form a category, which can be used for data filling . (see next slide)
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QSAR TOOLBOX

Category Definition
Read data for Analogues

AThe Toolbox automatically requests the user to select
the endpoint that should be retrieved .

AThe user can either select the specific endpoint or by
default choose to retrieve data on all endpoints (see
below) .
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