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QSAR TOOLBOX

Background

* This 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.
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QSAR TOOLBOX

Read-across and Analogue Approach
Overview

* A read-across (RA) can be used to estimate missing
data from a single or limited number of chemicals using
an analogue approach. It is especially appropriate for
“qualitative” endpoints for which a limited number of
results are possible (e.g. positive, negative, equivocal).

* In 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 be “similar”.

* Analogous 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

Keywords

TARGET CHEMICAL - chemical of interest
MODULE - a Toolbox module is a section dedicated to specific actions and options

WORKFLOW - the use, in combination, of the different modules (e.g. prediction workflow: from input to
report)

PROFILER - algorithm (rule set) for the identification of specific features of the chemicals. Several types of
profilers are available, such as structural (e.g. Organic functional groups), mechanistic (e.g. Protein binding by
OECD) and endpoint-specific (e.g. in vitro in vitro mutagenicity (Ames test) alerts by ISS) profilers.

ALERT - the profilers consist of sets of rules or alerts. Each of the rules consists of a set of queries. The
queries could be related to the chemical structure, physicochemical properties, experimental data, comparison
with the target or list with substances and external queries from other predefined profilers (reference queries).

CATEGORY - “group” of substances sharing same characteristics (e.g. the same functional groups or mode of
action). In a typical Toolbox workflow, it consists of the target chemical and its analogues gathered according
to the selected profilers

ENDPOINT TREE - Endpoints are structured in a branched scheme, from a broader level (Phys-Chem
properties, Environmental Fate and transport, Ecotoxicology, Human health hazard) to a more detailed one
(e.g. EC3 in LLNA test under Human health hazard-Skin sensitization)

DATA MATRIX - Table reporting the chemical(s) and data (experimental results, profilers outcomes,
predictions). Each chemical is in a different column and each data in a different row

The OECD QSAR Toolbox for Grouping Chemicals into Categories April, 2020 7



QSAR TOOLBOX

Outlook

* Background

®* Read across and analogue approach
* Keywords

* Objectives

* Specific Aims

* The exercise

* Workflow

®* Save the prediction result

The OECD QSAR Toolbox for Grouping Chemicals into Categories April, 2020 8



QSAR TOOLBOX

Objectives
This presentation demonstrates a number of

functionalities of the Toolbox:
* Identify analogues for a target chemical.

* Retrieve experimental results available for those
analogues.

* Fill data gaps by read-across.
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QSAR TOOLBOX

Specific Aims

®* To introduce to the first-time user the workflow of
Toolbox.

®* To familiarize the first-time user with the six modules of
Toolbox.

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

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

The Exercise

* In this exercise we will predict the skin sensitization
potential (EC3 LLNA) for an untested compound, (4-
nitrobenzoyl chloride) [CAS # 122-04-3], which will be
the “target” chemical.

* This 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.

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

* The prediction itself will be made by “read-across”.
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QSAR TOOLBOX

The Exercise
Theoretical considerations on Skin
Sensitization

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

* Skin sensitization is a toxicological endpoint that is
complex and conceptually difficult.

®* Many organic chemicals have been shown to induce skin
sensitization after covalent binding to skin proteins!.

* Therefore, the mechanisms by which organic chemicals
bind with proteins are relevant to grouping chemicals
that may be skin sensitizing agents.

1 OECD (2014), The Adverse Outcome Pathway for Skin Sensitisation Initiated by Covalent Binding to Proteins, OECD
Series on Testing and Assessment, No. 168, OECD Publishing, Paris, https://doi.org/10.1787/9789264221444-en.
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QSAR TOOLBOX

Workflow

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

®* Chemical Input

* Profiling

* Data

* 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 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

Drawing chemical structure

Select from User List/Inventory/Databases
Chemical IDs such as EC number, custom IDs
Substructure search by using SMARTSs

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

The OECD QSAR Toolbox for Grouping Chemicals into Categories April, 2020 19



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

Xoee @
QSAR TODLBOX [~

‘‘‘‘‘‘ @

Document Single Chemical Chemical List Target Endpoint The OECD QSAR Toolbox
for Grouping Chemicals

) » e $ e
B & X @ B @ > ¥ @& . =2 B E E . Q ()] SLAkA
New Open Close Save CAS# Name  Structure Composition Select ChemiDs Database Inventory ubstructure (SMARTS) Query
L

Developed by LMC, Bulgaria

Documents
& Document 1

1. Click on CAS#
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QSHR TOOLENDY

Chemical Input Screen
Enter CAS# of 4-nitrobenzoyl chloride

(0] Search by CAS # — O >

122043 ||
\] 1 | 2 | 3
| Selectall | ect Al N—wrrerd Selection | Selected 1 of 1

SMILES [O-IN+](=0)clccc{cc 1 YC{CL=0
CS5 Relation High
Substance Mono constituent

Composition

Name 4-Nitrobenzoyl chloride Benzoyl ¢

Sources
NICHAS I

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

®* Open “substance info” level to see the chemical ID
information for the target chemical

* "CAS SMILES relation” displays the chemical
identification information. This indicates the reliability of

relation CAS-structure for the target chemical(see next
2 slides).

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

*For more details about the Input module, press F1 functionality
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QSAR TOOLBOX

Chemical Input
Target chemical identi

ore Xosed
QSAR TOOLBOX Sare0 @ =)
=&

» Profilng ¥ Category definition P Data Gap Filling » Report

Document Single Chemical Chemical L Search Target Endpoint The OECD QSAR Toolbox

‘ ‘% x i i P % H ¢ @ o Chemicals

New Open Close Save TAS Name  Structure Composition  Select ChemlDs Database Inventory Substructure (SMARTS)  Query

P F— Filter endpoint tree...
& Document 1
# [C: 1:Md: 0:P: 0] CAS: 122043

Developed by LMC, Bulgari

Structure

] Structure info
Additional Ids

E— : CAS-SMILES relationship
CASSMILES relotion ~ show “High” relation for

Chemical name(s) 4-Nitrobenzoyl chloride

' the target

Molecular formula CTHACINO3

Predefined substance type Mona canstituent
SMILES [O-IIN+1(=0)cTecc(ec)CICH=0

[] Parameters
Physical Chemical Properties

[#] Environmental Fate and Transport
(7] Ecotoxicological Information /

The OECD QSAR Toolbox for Grouping Chemicals into Categories April, 2020 24



QSAR TOOLBOX

Chemical Input
Target chemical identity

The code indicates the reliability of the chemical identifier:

* High: This reliability corresponds to high reliability of CAS-
SMILES relation. This label is assigned if the chemical belongs to
at least one high quality data source (database or inventory)

* Moderate: This reliability corresponds to moderate reliability of
CAS-SMILES relation. The moderate label is assigned if the
chemical belongs to three or more sources with unknown quality
(marked with “Distribute to QA").

®* Low: This reliability corresponds to poor reliability of CAS-
SMILES relation. This label is assigned if the chemical belongs to
less than three, but at least one source with unknown quality
("Distribute to QA").
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QSAR TOOLBOX

Chemical Input
Define target endpoint

Defining of the endpoint allows entering the endpoint of interest e.g. EC3,
LC50, gene mutation etc., along with specific metadata information. Based
on the defined metadata, relevancy of the profiles is provided expressed in

different highlighting.

P Category definition P Data Gap Filling

Single Chemical

m o ey § 6

CAS# Name  Structure Composition  Select
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QSAR TOOLBOX

Chemical Input
Define target endpoint

01010 ™ Xaese @
QSAR TOOLBOX Sic0 % Be
» Input » Profiling » Category definition » Data Gap Filling » Report QE
Document Single Chemical Chemical List Search Target Endpaint e OECD QS?: Tc-s\t;mk
- . - G emicals
B & X B § 6. 8 0 -
New Open Close Save CAS® Name  Structure Composition Select Chem|Ds  Database Inventory e

Developed by LMC, Bulgari
o Documents Filter endpoint tree... Y 1 ltarget] '

& Document 1
#£ [C: 1;Md: 0;P: 0] CAS: 122043 P 8] Select endpoint X
Structure N &
2
Filter: || | | Close |

] Structure info = 2 =

- Additional Ids EC Number:2045174 I Physical Chemical Properties

| CAS Number 122-04-3 I Environmental Fate and Transport

I Ecotoxicological Information

— G D e 4 Human Health Hazards
| Chemical name(s) 4-Nitrobenzoyl chloride Acute Toxicity
—— Composition ) " ADME
| Molecutar formula CTHACINGS Bioaccumulation
| Predefined substance type Mono constituent Carcinogenicity - )
Developmental Toxicity / Teratogenicity
L— smiLes 10-IIN-Ji=0)etccelcel)CIC)=0 Genetic Toxicity
(&) Parameters. Immunotoxicity
[ Physical Chemical Properties Irritation / Corrosion
(3] Environmental Fate and Transport Neurotoxicity

[#] Ecotoxicological Information
(3] Human Health Hazards

Photoinduced toxicity
o - ity
Sensiﬁsatio
sy
Toxicity to Reproduction
I+ Toxicokinetics, Metabalism

|

By clicking Define (1) you could select the target endpoint. Select Sensitization in the Human health
hazards category (2) and click Next (3).
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QSAR TOOLBOX

Chemical Input
Define target endpoint

"] Select endpoint x

4 Human Health Hazards
Sensitisation

Organ N ) 3

Type of method n | in Vivo <
Assay A LINA “]
Endpoint 2 n | EC3 “| Selaction of additional
metadata fields:
| 7 1. First click on Endpoint and select EC3 from
s the drop-down menu, then consecutively select
Up - the following metadata:
= e 2. Select Assay -LLNA;
/ 5 3. Next Type of method "In Vivo”;
4. Select organ “Skin”".
Back Finish _| 5. Finally click on Finish
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QSAR TOOLBOX

Chemical Input
Define target endpoint

S— — —
01010 %
01 0
QSAR TOOLBOX III 10100
¥ Input ¥ Profiing ¥ Category definition  # Data Gap Filling ¥ Report
Document Single Chemical Chemical List Search Target Endpaoint
W [(m . - w E
ARé X2 EmWm- § &6.=m 82 E H ¢ O
New Open Close Save CAS# Name  Structure Composition  Select Chem|Ds Database Inventory List Substructure (SMARTS)  Query Define
° Documents Filter endpoint tree... Y 1 [target]

% Document 1

# [C 1;Md: 0:P: 0] CAS: 122043

S
Structure . _,@

Structure info
[#] Parameters
Physical Chemical Properties
Environmental Fate and Transport

[#] Ecotoxicological Information

) Human Health Hazards

—— Acute Toxicity

—=] ADME

— Bioaccumulation

—— Carcinogenicity

—— Developmental Toxicity / Teratogenicity
— Genetic Toxicity

—— Immunotoxicity

= lrritation / Corrosion
— Neurotoxicity

—— Photoinduced toxicity
e TRy

-] Sensitisation

AW SWACP |

The endpoint tree is automatically expanded to the level of the defined endpoint and the row is
highlighted in yellow
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QSAR TOOLBOX

Chemical Input
Input results

1) In module Input, you have entered the target chemical. The target
has high relationship CAS-SMILES. So it is considered with good
quality.

2) The target endpoint (EC3) is defined using “Define target endpoint”
functionality.

3) Based on the defined target endpoint the relevant profiles and
databases become highlighted in color (see next slides).
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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;

* "Profiling” module contains all the knowledge in the system coded in profiling schemes
(profilers);

* "“Profilers” are a collection of empirical and mechanism knowledge (expertly derived) which
could be used to analyse the structural properties of chemicals;

* The “profilers” identify the affiliation of the target chemical(s) to preliminary defined categories
(functional groups/alerts);

* The "“Profiling” module contains also observed and simulated metabolisms/transformations,
which could be used in combination with the profiling schemes;

* The outcome of the profiling determines the most appropriate way to search for analogues, but
they are also useful for preliminary screening or prioritization of substances;

* The “profilers” are not (Q)SARs, i.e. they are not prediction models themselves;

* Based on the “profilers’ relevancy” (determined by the defined target endpoint), the most
suitable ones become highlighted in colour*.

*For more details regarding relevancy of the profilers see ppt: Example for predicting skin sensitization taking into account alert
performance
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QSAR TOOLBOX

Profiling
Background of profilers

Summary information of the different profilers are provided in the “About”

R & T T b =

» Profiling P Category definition ¥ Data Gap Filling » Report

Profiling ‘Custom profile JECD QSAR Toolbox

= rouping Chemicals
M M M (Categories

Apply  View Mew  Delete

° Documents Filter endpoint tree...

& Document 1

# [C: 1:Md: 0:P: 0] CAS: 122043

oped by LMC, Bulgaria

Structure @f\
~ Short Description

gf,::c:;:sm The protein binding alerts have been developed by industry consortia invelving ExxonMobil,

5 Physical Chemical P q Procter@Gamble, Unilever, Research Institute for Fragrance Materials (RIFM), Dow and Danish National
ysical Chemical Properties X X ) X X
5] Environmental Fate and Transport Food Institute with the Laboratory of Mathematical Chemistry Bourgas and the partnership of Dr
(%] Ecotoxicological Information D.Roberts, as a part of the TIMES model to predict skin sensitisation.
() Human Health Hazards c The scope of this profiler is to investigate the presence of alerts within the target molecules responsible
[ AehEy for interaction with proteins and especially with skin proteins. This profiler accounts for incapability of
: _EA_DME . some chemicals having an alert to interact with skin due to electronic and steric factors. This is explicitly
Profiling methods +— Bioaccumulation . ; ; ]

| — Carcinogenicity defined by inhibition masks associsted with some alerts. The list of 110 structural alerts has been
Select Al Unselect All — Toxicity / ici 1 separated into 11 mechanistic domains. Each of the mechanistic domains has been separated into more

Options 4

Suitable | _ L P - - o
T T EUB I T P e T D L Genelic Toxicity i than 2 mecha_nlt;llc alerts. The proflllng result outcome assigns a target to the corresponding structural
otein binding alerts for skin sensization by IASIS " Immunotoxicity . alert, mechanistic alerts and domain.
Protein binding by OASIS — Irritation / Corrosion
[ | Plausiblg _ _ +—— Neurotoxicity
M Aquatic toxicty dassification by ECOSAR | Photoinduced toxicity
M Chemical elements o
B 6roups of elaments —— Repeated Dose Toxicity J
W ertneey o sneloxpreson s ISR o The structural boundaries used to define the chemical classes (e.g. "Alcohol” — chemical class from "Organic
M Lipinski Rule Oasis . " " . N L . . .
W OECD HPV Chemical Categories functional group” profiler] or alerting groups responsible for the binding with biological macromelecules (e.g.
W Organic functional groups Bl LA “Aldehydes” — structural alert for protein binding), represent structural functionalities in the molecule which
£C3 I | -ould be used for building chemical categories for subsequent data gap filling. They are not recommended
MelesssmAEEiomaton — ToxCast J to be used directly for prediction purposes (as SARs).

54 |— Taxicity to Reproduction

- — - By
o —— 1. Go to Profiling module
B e it 2. Select the name of the profiler
3. Select About
4. Close before proceeding

M Hydrolysis simulator (neutral)

W Undassified
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QSAR TOOLBOX

Profiling
Background of profilers

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

Profiling
Background of profilers

rh 01010 % XKosed
01 0 .
or00 e

=&

¥ Category definition  » Data Gap Filling

OECD QSAR Tool
for Grouping Chemicals

Protein binding alerts for skin sensitization by OASIS (Endpaint Specific) - Profiling Scheme Browser Developed by LMC, Bulgaria

. - Filter endpoint tree...
Becuments Export Scheme View Tests  Run All Tests
Document 1

# 16 T 001 s 122043 et e

[115] Isocyanates, Isathiocyanates

4 Pratein binding alerts for skin sensitizatior ~

4 Agylation
%] Structure info 4 (Thisjcarbamoylation of protein nu
[ Parameters Isocyanates, Isothiocyanates

. ) . 4 Acyl transfer via nucleophilic additi
[#] Physical Chemical Properties i

[#] Environmental Fate and Transpo 4 Direct acylation involving a leaving
(3] Ecotoxicological Information (Thic)Acetates

) Human Health Hazards (Thio)acyl and (this)earbamayl
o Anhydrides (sulphur analogues
- AR Azlactones and unsaturated lac

) ADME Carbamates
(] P, ofiling methods +— Bioaccumulation Diacyl perosides anhydides (s - Query deta
e 3 Selected Carcinogenicity N-Acyllexysuccinimides [0] Structure Query

G Select All select Al invert [ About] Options ll | peyelopmental Toxicity / Ter x:(a'bm"‘ heteroan/ amines
Suitable ~ — Genetic Toxicity N-Haloacylamides
B T wasun LIIUING TS TOT SKIN SENSEZULn avew -7 1 GHS Phosphonyl halides or cyanides
protein binding alerts for skin sensitization by OASIS Sulphony! halides or cyanices
e i i OASTS I~ lrritation / Corrosion Thiosulfinates
M Plausible —— Neurotoxicity Thiosulfonates
M Aquatic toxicity sesssasag by £7.05AR |— Photoinduced toxicity 4 Ester aminolysis
M Chemical elerr o Amides
I Groups of ele | Repeated Dose Toxicity Dithiocarbamate salts
M Keratinocyte | &) Sensitisation Dithiocarbamates
M Lipinski Rule € Dithioesters
I OECD HPV Ch 4 Ester aminolysis or thiolysis
M Organic functional groups Activated (di)aryl esters
= v ( LLNA Activated (thig)esters

Contents SMARTS
4 @Queries [EaET=Ee=I218] I Edit ]

Search 1: SMARTS

— Immunotoxicity

OMasks

Add Query
Remove
Add Mask

Complex search options

EC3 Activated alkyl diesters e
Metabolism/Transformations B Benzyl or phenethyl salicylates Exact connectivity ~ /
Options 4 0 Selected Sy Phenyl carbonates [ Ignore stereo information O
Select Al Unselect All oxicl P Substituted benzyl benzoates
Suitable —{#] Toxicokinetics, Metabolism 4 Isocyanates and related chemicals [ Bxact match
Ket
W Autosdaton simbtor eres Queries xecuton mode
| Skin metabollsm srmulstol 4 Ring opening acylation
H Plausible ?E:WEL;Y‘CME agents Megping
M Autoxidation simulator (alkaline medium) eta-Lactams

Unique mappings

Max maps 1000

Cyclopropenenes
Thio-lactones
4 lonic interaction v

Ml Dissociation smulator
W Hydrolysis simulator (neutral)
M Unclassified

Left click on any marked atom to explore

1. Highlight the profiler ' [ x |
— 1 2. Click View l '
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QSAR TOOLBOX

Profiling
Background of profilers

* The outcome of the profiling determines the most appropriate way to search for analogues;

* To help the user to choose the most appropriate profiling methods, the profilers are highlighted in

different colors:

°* in green - the most suitable for the target endpoint profilers. These are the profilers developed
using data/knowledge associated with the mechanisms conditioning the target endpoint (e.g. Protein

binding alerts for skin sensitization by OASIS);

° in orange - are indicated the plausible profilers. These are the profilers for which
data/knowledge used for building them is known to be somehow related to the target endpoint, i.e.
these which are not directly related to the target endpoint, but still could be used (e.g. Organic

functional groups),

* unclassified - these are profilers for which there is no evidence for the relation data/knowledge
used for building them and the target endpoint.
* The profilers identifying structural groups are marked as plausible, while the profilers based on
mechanistic knowledge are highlighted in green (see next few slides).
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QSAR TOOLBOX

Profiling
Background of profilers

* The following profiling schemes are relevant to the Skin sensitization endpoint:

* Suitable profilers

* Protein binding by OASIS

* Protein binding alerts for skin sensitization by OASIS

* Protein binding alerts for skin sensitization according to GHS
* Plausible profilers

* Aquatic toxicity classification by ECOSAR*

* Protein binding by OECD

* Protein Binding Potency

* OECD HPV Chemical Categories

* Organic functional group

® Organic functional group (nested)

*ECOSAR is a rule-based profiler, which very well describe the functional groups present in the target molecules (It is a method
for identifying chemical classes). Hence this method is one of the most robust of the mechanistic grouping method and it is often
the method of choice for different hazards endpoints (e.g. acute aquatic toxicity and skin sensitization).
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QSAR TOOLBOX

Profiling
Profiling the target chemical

* Tick the box of the selected profiling methods related
to the target endpoint.

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

* For this example, tick all the suitable profilers and
simulators and click on apply (see next screen shot).
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QSAR TOOLBOX

Profiling
rofiling the target chemical

6@

B i
=&

The OECD QSAR Toolbox

for Grouping Chemicals
into Categor
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iew Delete Developed by LMC, Bulgaria
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& Document 1
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nmental Fate and Transport
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] Human Health Hazards
Acute Toxicity
E

Profiling methods lcumulation .
1 hogenicity .
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Protein binding alerts for skin sensitization according *v GHS etic Toxicity
Protein binding alerts for skin senstzation by DASIS
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—— Repeated Dose Toxicity
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=
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— ToxCast
0 Selected
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Skin metabolism simulstor
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M Autoxidation simulator (alkaline medium)
Ml Dissociation smulator
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M Unclassified
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simulators
Click Apply
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QSAR TOOLBOX

Profiling
Profiling the target chemical

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

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

* Please note the endpoint specific protein-binding
profiler — Protein binding alerts for SS by OASIS (PBA).

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

—
QSAR TOOLBOX C)
» Pr

Profiling Custom profile

O X

| Profiling results

4 Acylation
4 Direct acylation involving a leaving group
[Thio)Acyl and (thic)carbamoyl halides and ¢

nides

5

rofiling

r endpaint tree...

Profiling

Profiling results

| Explanatien for: Protein binding alerts for skin sensitization by OASIS -» Acylation » » Direct acylation involving a leaving greup > > (Thio...

O

Definition | Properties | Training Set| Literature | Metalnfo Table | Custom Captions | Scheme

binding alerts for skin sensitization ~

lation

(Thio)carbamaylation of protein nuc
Isecyanates, Isothiocyanates

Acyl transfer via nucleophilic additic
Carbodiimides

Direct acylation involving a leaving ¢

(Thio)Acetates

)

Structure

(Thio)Acyl and (thio)carbamoy
Anhydrides (sulphur analogues ¢
Azlactones and unsaturated lact: .

[ S

>

Explanation

(6 |
.

Opticns 4
f

Close

Invert

Select All

Suitable
Protein binding alerts for skin sensitization according to ¢
Protein binding alerts for skin sensitization by OASIS
Protein binding by OASIS

B Plausible
B Aquatic toxicity clssification by ECOSAR

Unselect All

~

1. Open Profile level from endpoint tree

2. The target chemical has alert based on PBA
profiler.

3. No metabolites are generated based on
(a)biotic activation.

4. Double click on the cell with the alert to
review the profiling results.

5. Select the category “(Thio)Acryl and
(thio)carbamoyl! halides and cyanides”
6. Click “Details”

7. A new window with literature info appears

— Photoinduced toxicity
— Repeated Dose Toxicity
~| Sensitisation

- I@f’(\m

L

Map 1

The reliability of the transformations 2, 3 and 4 is supported by Dr D. Roberts,

School of Pharmacy and Biomolecular Sciences, Liverpool John Moores University,

Liverpool, England L3 34F

Mechanistic Domain: Acylation

Mechanistic Alert: Direct acylation involving a leaving group

Structural Alert: (Thio)Acyl and (thio)}carbamoy] halides, cyanides, azides, etc.

The chemical is a strong sensitizer as a result of Protein acylation by (thic)acyl halides and (thio)

carbamovl derivatives:

0 e
R—C(\ ProEy R—C< + H-Hi
Hal MH—Pr

-] General Mechanistic

Acylati
Protein binding by OASIS cylation

Endpoint Specific

Protein binding alerts for skin sensitiz...

Acylation = > Direct acylation involving a leaving group

Skin sensitization Category 14

A\

Acylation
Protein binding alerts for skin
sensitization by OASIS

| Metabolism/Transformations

Autoxidation simulator
Skin metabolism simulator

0 metabolite(s)

Acylation = > Direct acylation involving a leaving group
Acylation > Direct acylation involving a leaving grou

0 metabolite(s) ﬁ

14
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QSAR TOOLBOX

Profiling
Profiling results

1) Protein binding alerts are identified in the target’s structure as a
parent;

2) No metabolites are generated as a a result of (a)biotic activation

3) Skin sensitization effect is expected for the target chemical as parent
molecule
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QSAR TOOLBOX

Outlook

* Background
* Read across and analogue approach
* Keywords
* Objectives
* Specific Aims
®* The exercise
* Workflow
®* Chemical Input
* Define target endpoint
* Profiling
*Data
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QSAR TOOLBOX

Data
Overview

* "Data” refers to the electronic process of retrieving the
environmental fate, ecotoxicity and toxicity data that
are stored in the Toolbox.

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

* Database “relevancy” is determined based on defined
target endpoint (see next slide)
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QSAR TOOLBOX

Qs roOoLBOX

P Input

Import Delete

Import  IUCLIDG

Export
il

IUCLIDG

Documents

Databases
1 Selected
| Invert

Options a4
£ Select Al

Unselect All

Filter: | | | | Cloze |

n Givaudan
sion LuSens
W Micronucleu
icronucleus
Il MUNRO non-cancer EFSA
M REACH Skin sensitisation database (normalised)|
B Receptor Mediated Effects

yan MHLW
oduction (ER)

nt Database

P Profiling

Database Inventory

Data
Gather data for the target chemical

P Category definition L3

[CIBisaccumulation -
Filter endpoint tree... Y 1 [target] [Carcinogenicity . .
[[IDevelopmental Toxicity / Teratogenicity
[ClGenetic Toxicity
1 [Climmunotoxicity
FrwEnne o ST [irritation / Corrosion
T [CIMeurctoxicity
[CIPhotoinduced toxicity
[CIRepeated Dose Toxicity q
—{] ADME [FiSensitisation
—— Bioaccumulation [ToxCast 4
Carcinogenicity [IToxicity to Repraduction
— D tal Toxicity / Ter ity | oK Cancel
—— Genetic Toxicity
— Immunotoxicity
— lrritation / Corrosion
— Neurotoxicity
— Photoinduced toxicity
— Repeated Dose Toxicity i
-] Sensitisation AW SWACP |

=] LLNA
EC3
— ToxCast

10100

Read data?

(O All endpoints @ Choose...

Categories

eloped by LMC, Bulgaria

1. Go to Data module

3. Click Gather

2. There are three green highlighted databases (these are the databases containing data related to the
defined endpoint). For the current case select only Skin sensitization database

4. Select only “Sensitisation” from the appeared window and click OK
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QSAR TOOLBOX

Data
Gather data - background

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

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

* In this example, an insert window appears stating there
was “no data found” for the target chemical (see next
screen shot).
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QSAR TDOLBOX

» Input

Data Import Export Delete

s & Q0 B

Gather Import  IUCLIDG IUCLIDG

° Documents

° Databases
Options «
il

Filter:

1 Selected
| Invert

Close

Select All Unselect All

Il Human Half-Life
M Keratinocyte gene expres

M REACH Skin sensitisation database (normalised),
B Receptor Mediated Effects
Fraunhofer ITE
Toxicity HE!
dent Inhalation Toxicity Database
Irritati

city Japan MHLW
reproduction (ER)
EPA
dent Database
strogen a database
JET database

i |

» Profiling

a &

Database Inventory

Filter endpoint tree...

Data
Gather data for the target chemical

P Category definition

Structure

(-] Human Health Hazards
— Acute Toxicity

—{*] ADME

— Bioaccumulation
—— Carcinogenicity

— D 1

P tal Toxicity / T
—— Genetic Toxicity
— Immunotoxicity
— lrritation / Corrosion
— Neurotoxicity
— Photoinduced toxicity
— Repeated Dose Toxicity
-] Sensitisation

= in Vive
-] LLNA
EC3
—— ToxCast

AW SWAOP |

Xoeed

38

The OECD QSAR Toolbox
for Grouping Chemicals
into Categories

» Data Gap Filling

Developed by LMC, Bulgaria

Mo experimental data are available on the chemicals of interest,

Close the inserted
window by Clicking
On \\OKII
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QSAR TOOLBOX

Recap

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

* In the second module, you have profiled the target
chemical.

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

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

* Click on "“Category Definition” to move to the next
module.
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QSAR TOOLBOX

Outlook

* Background
* Read across and analogue approach
* Keywords
* Objectives
* Specific Aims
®* The exercise
* Workflow
®* Chemical Input
* Define target endpoint
* Profiling
*Data
* Category definition
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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” so that within a
category data gaps can be filled by read-across.

* For 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 alerts for skin sensitization by
OASIS grouping method

®* This 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.

®* This 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 alerts for skin
sensitization by OASIS categorization

* This scheme includes 110 categories organized in three level of information:

v’ Level I: Mechanistic Domains (11 categories)
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 substituents (50 categories)
v’ Level I1I: A number of structural alerts specifying the substituents to a
common reactive centre are made up for each mechanistic alert (112

categories)

Domain Mechanistic
alert Structural
alert

Michael Addition
Michael Addition > > Michael addition on conjugated systems with electron withdrawing group

Michael Addition > > Michael addition on conjugated systems with electron withdrawing group > > alpha beta-Carbonyl compounds with polanzed double bonds
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QSAR TOOLBOX

Category Definition
Background to Protein binding alerts for skin
sensitization by OASIS categorization

* Each category from level III is presented by a defined
2-dimensional structural alerts that is responsible for
eliciting the toxic effect, such as skin sensitization which
is a result of protein binding.

®* The 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 alerts for skin
sensitization by OASIS categorization

* There is an agreement that many organic chemicals
induce skin sensitization after covalent binding to skin
proteins?!:

* Therefore, 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.

1 OECD (2014), The Adverse Outcome Pathway for Skin Sensitisation Initiated by Covalent Binding to Proteins, OECD
Series on Testing and Assessment, No. 168, OECD Publishing, Paris, https://doi.org/10.1787/9789264221444-en.
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QSAR TOOLBOX

Category Definition
Defining Protein binding alerts for Skin sensitization by OASIS

QSAR & S = e
atego ‘| Grouping options (Protein bind] ] QsA
EEE| i £E i )
.. ; D
" Filter endpoint tree... J ltarget] -
T S [ Acylation == Direct acylation involving a leaving group ’
- Structure e a

Acylation »» Direct acylation involving a leaving group = > (Thia)Acyl and (thic)carbamo

&) Structure info
(&) Parameters.
[] Physical Chemical Properties

[5] Environmental Fate and Transport
[] Ecotoxicological Information
-] Human Health Hazards
Acute Toxicity
] ADME

by OA Bioaccumulation
Options 4 Miselecied Carcinogenicity
f Unselect A3 nvert [About] Opti Tomcicity / ]
= lenetic Toxicity i ;
a 2 nnnnn toxicity . - ?
ding by 0A kitation / Corrosion , -
Aq classification b O R lEI-INI‘ﬂX‘i(ilv q ® Optlons
i Photoinduced toxicity i
0 Repeated Dose Toxicity . Down Up Reset Options

erathocyte gena expressio ] Sensitisation AW SWACP

Lo Rule Oass _— 5] Skin All categories

e = in Vive (N/&) A

Orga C) LLNA . ) - ; .

Orga 3 I Acylation > > (Thio)carbamoylation of protein nucleophiles

s b ToxCast . < ’

o S Toxicity to Reproduction i

icokinetics, Metabolism and Distributi Combine profiles Alert perfarmance

[ Invert result

- [#]
CLA
DPRA 13% Scales

ding by O
espratory senstisat @ AND O OR [ Strict
b - [ sort results  |Calculate 4
Chemical Categorie
K ancel

1. Go to Category definition module i
2. Select the “Protein binding alerts for skin sensitization by OASIS”;
3. Click Define;

4. Click OK to confirm the defined categories for the target chemical
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QSAR TOOLBOX

Category Definition
Analogues

* The data is automatically collected.

* 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) 9 analogues have been identified

* In other words, these 9 compounds along with the target chemical
form a category (see below), which can be used for data filling (see
neXt SlideS). Grouping with "Protein binding alerts for skin sensitization by OASIS"  — O x

Grouping results - O X

You have selected <AND> from different hierarchy levels!
Selecting most informative level(s) will have the same results! 9 chemical(s) found.
Do you want to continue?

[] Do not show this dialog Yes | | No
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QSAR TOOLBOX

Category Definition
Read data for Analogues

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

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

* In this example, because only databases that contain
information for skin sensitization endpoint are selected,
both options give the same results.

Read data? >

® All endpoints () Choose...

(8]4 | | Cancel
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QSAR TOOLBOX

Category Definition
Summary information for Analogues

e The experimental results for the analogues are inserted into the matrix

r|a otorg
QSAR TOOLBOX Lla 10100

¥ Category definition  » Data Gap Filling
Profiling Custom profile
f IR
2 B &
Apply  View New  Delete
- tter endpaint tree... Y 1 ltarget] 2

eveloped by LMC, Bulgaria

& Document

3
# IC: 1:Md: 0:P: 0] CAS: 122043 i e, /7 .
I0) [C: 9;Md: 9;P: 0] Acylation<AND>Acylation >> Direct acylatic o e Y@ s i v P g
L e L w

inding alerts for skin sensitization according to GHS
inding alerts for skin sensitization by QASIS
inding by OASIS +—— lrritation / Corrosion

— Neurotoxicity
— Photoinduced toxicity

— Repeated Dose Toxici :
ensitisation SWAOP |
in
in Vivo

89 M: Strongly positive  M: 023 % M:1.8% M: Strongly positive  M: 2.7 % M:8.8% M: 27 % M:23%

Select All —— Tonicity to Reproduction .
Suitable %] Toxicokineti ism and Distributi
Autoxidation simulator
Skin metabolism simulator
M Plausil

Chemical statistics presenting the number of chemicals and the available experimental data
for them. In this case for 8 out of 9 analogues forming the category there are 9 data points,
which means that for some chemicals there is more than one data point.
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QSAR TOOLBOX

Category Definition
ide bar of experimental data

ey - TGioro ™ Xoo6ed
& = :
QSAR TODOLBOX 3 0100 &

» input » Profiling » Category definition P Data Gap Filling » Report @

o The OECD QSAR Toolbox
for Grouping Chemicals
into Categories

Import  IUCLIDE ucLDe Database Inventory

Developed by LMC, Bulgaria
F— Filter endpoint tree.. Y 1 ltarget]

& Document 1

12204

:P: 0] Acylation< AND>Acylation > Structure . @r"“ Y@ s \/\f" "e»,«r_‘n;{j“ U g R
4 e !

e . - -

Data points

Comments

SUUNG SErsIUser = Lategory A
(significant contact allergens); Weak
sensitiser = Category B (solid-based
indication for contact allergenic
effects); Mon sensitiser = Category C
(insignificant/questionable contact

—gr

Patlewicz G, Dimitrov 5D, Low LK,
Kern PS, Dimitrova GD, Comber MI,
Aptula AC, Phillips RD, Niemela J,
Madsen C, Wedebye EB, Roberts
DW, Bailey PT, Mekenyan CG

Human Health
Hazards;Sensitisation:Skiniin 1
Vivo,LLNA;EC3

M: Strongly positive (Skin Strongly positive (Skin sensitisation |

sensitisation | (Oasis)) (Qasiz)) LLNA

Skin Sensitizati

< >

Options 4 [] Hierarchical mode
Select All Unselect AL

Nepeate DUsE TuRIity

(] Sensitisation

AW SWAOP

B3 8 M: Strongly positive M: 1.8 % M: Strongly positive Mz 27 % M: 8.8 % M:27 % M:23 %

Toxicity to Reproduction i
%] Toxicokinetics, Metabolism and Distrib...
O non-cancer EFSA

M REACH Skin sensitisation database (normalised)
Mediated Effects

M Skin Irritation

Inventories

1. Double-click on the cell with measured data (marked with M) to see detailed information;
2. Click on the X to close the appeared window.
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QSAR TOOLBOX

Category Definition
Navigation through the endpoint tree

* The user can navigate through the endpoint tree by closing
or opening the nodes of the endpoint tree.

* Click on the plus sign next to then

, followed by , and and
finally

* The local lymph node assay is an in vivo method for
testing of relative skin sensitization potential of chemicals.
The potential is expressed as EC3 values.

* In this example, results from skin sensitisation testing for
chemicals reacting via nucleophilic substitution of acyl
halides are available (see next screenshot).
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QSAR TOOLBOX

Category Definition
avigation through the endpoint tree

01010 XKose@
QSAR TOOLBOX Soro0 % e

=B

Data Import Export The OECD QSAR Toolbox

for Grouping Chemicals
w a0

Import  IUCLI lucu Database Inventory

¥ Data Gap Filing ¥ Report

Developed by LMC, Bulgaria

Filter endpoint tree.. Y 1ltarget]

Documents

& Document 1
C: T;Md: O;P: 0] CAS: 122043 e /7 "
:P- 0] Acylation <AND>Acylation > | [N e \(© stmomnes \/\K | e g
o o & »

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

[] Environmental Fate and Transport

[ Ecotoxicological Information
[Z] Human Health Hazards .

—— Acute Toxicity .
% ADME .
+— Bioaccumulation i
—— Carcinogenicity .
— Toxicity / T icity
— Genetic Toxicity .
—— Immunotoxicity .
— Irritation / Corrosion i
Databases — Neurotoxicity .
ions 4 — Photoinduced toxicity i
Select All Unselect Al | Repeated Dase Toxicity i
Sensitisation AW SWAOP
Skin
in Vivo

LLNA
H?_ 3 a0 e L g : 023 % M:18% M: Strongly positive  M:27 % M: 88 % M:27% M:23 %

n Givaudan
n LuSens r— Toxicity to Reproduction d

—{#] Toxicokinetics, Metabolism and Distrib...

Inventories

1. This is the target endpoint Ex
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QSAR TOOLBOX

Category definition
Recap

* You have identified a mechanistic 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) for the target chemical (4-nitrobenzoyl chloride);

®* You have now retrieved in the available experimental results
on skin sensitisation (EC3) values for 8 analogues chemicals
with the same mechanism of protein binding as the target
compound, which were found in the “"Skin Sensitisation”
databases;

®* The user can now proceed to the next module; click on “Data
Gap Filling”.
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QSAR TOOLBOX

Outlook

* Background
®* Read across and analogue approach
* Keywords
* Objectives
* Specific Aims
* The exercise
°* Workflow
®* Chemical Input
* Define target endpoint
* Profiling
*Data
* Category definition
* Data Gap Filling
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QSAR TOOLBOX

Data Gap Filling
Overview

* "Data Gap Filling” module gives access to five different data gap filling tools:
O Read-across

O Trend analysis

O (Q)SAR models

O Standardized workflow
O Automated workflow

* Depending on the situation, the most relevant data gap mechanism should be chosen,
taking into account the following considerations:

O Read-across is the appropriate data-gap filling method for “qualitative” endpoints like skin
sensitisation or mutagenicity for which a limited number of results are possible (e.g. positive,
negative, equivocal). Furthermore read-across is recommended for “quantitative endpoints” (e.g.,
96h-LC50 for fish) if only a low humber of analogues with experimental results are identified.

O Trend analysis is the appropriate data-gap filling method for “quantitative endpoints” (e.g., 96h-
LC50 for fish) if a high number of analogues with experimental results are identified.

O “(Q)SAR models” can be used to fill a data gap if no adequate analogues are found for a target
chemical.

In this example we will use the read-across approach.
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QSAR TOOLBOX

Data Gap Filling
Apply Read across

B 5L bl RES e
QSAR TOOLBOX | 10100 [~

=&

» Profiling P Cateqory definition  » Data Gap Filling
G The OECD QSAR Toolbox

Chemicals
= W =

Trend analysis Read across  QJSAR

Developed by LMC, Bulgaria
° I\ Filter endpaint tree... Y 1 ltarget]

&% Document 1
# [C 1:Md: 0:P: 0] CAS: 122043 N = - - -
A P: 0] Acylatic \<AND>Acylation > | [RST TR \I’J@j o Possible data inconsistency *
Hyt

4 Native scale/unit

(] Structure info [W]Skin sensitisation | (Oasis) (2 data; 2 chemicalz)

Parameters [+/ISkin sensitization EC3(ratio) (7 data; & chemicals)

(%] Physical Chemical Properties

(5 Environmental Fate and Transport Gap filling scale/unit

[#] Ecotoxicological Information
Human Health Hazards
Acute Toxicity

) Skin Sensitization (Danish EPA)
) Skin sensitisation | (Oasis)

) Skin sensitisation || (ECETOC)

) Skin sensitization EC3(ratio)

) Skin sensitization GHS (ordinal)

accumulation

converted data
2 from scale Skin sensitisation | {Oasis)
7 from scale Skin sensitization EC3{ratio)

— Neurotoxicity

° Data Gap Filling Settings —— Photoinduced toxicit
—— Repeated Dose Toxicity
] Sensitisation

Only endpoint relevant Data 9/9; Chemicals 8/8

At this position:

Select a cell with  rigid (bold) path QK | | Cancel
Automated workflows
Standardized workflows . trongly positive  M: 0.23 % M:18% M: Strongly positive  M: 27 % M: 8.8 % M: 27 % M: 2.3 %

— ToxCast
— Toxicity to Reproduction i
{3 Toxicokinetics, Metabolism and Distrib....

1. Go to Data Gap Filling module

2. Click on the cell corresponding to “"EC3” for the target chemical;

3. Select Read-across.

4. A new window appears alerting the user for data inconsistency and more specifically inconsistency in
the scales. See next few slides.

I
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QSAR TOOLBOX

Data Gap Filling
Scale definition - background
* Skin sensitisation is a “qualitative” endpoint for which the results are

presented with categorical data (for example: positive; negative;
weak sensitizer; strong sensitizer, etc).

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

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

* The default scale for Skin Sensitisation is “Skin Sensitisation
ECETOC". It converts all skin data into: Positive and Negative (see
next slide).
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QSAR TOOLBOX

Data Gap Filling
Scale definition

.~ | Possible data inconsistency - O x

Metadata
4 Assay
~|LLMA (8 chemicals; 9 data)
4 Endpoint
+|EC3 (8 chemicals; 9 data)
4 Native scalefunit
[+#]skin sensitisation | (Oasis) (2 chemicals; 2 data)
[+#lskin sensitization EC3(ratio) (6 chemicals; 7 data)
4 (Organ
+|Skin (& chemicals: 9 data)
4 Type of method
+lin Vivo (& chemicals: 9 data)

Select scale/unit to use

() Skin Sensitization (Danish EPA) [0 native data and 9 converted]
() Skin sensitisation | (Oasis) [2 native data and 7 converted]

(@ Skin sensitisation || (ECETOC) [0 native data and 9 converted]
() Skin sensitization EC3(ratio) [7 native data and 0 converted]

() Skin sensitization GHS (ordinal) [0 native data and 7 converted)]

Converted data

2 from scalefunit Skin sensitisation | (Oasis)
7 from scalefunit Skin sensitization EC3(ratio)

1. Click OK

Chemicals 8/8; Data 9/9 | 0K | | Cancel |

In the current case the potency scale “Skin sensitization II (ECETOC) is used for
filling the data gap”
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QSAR TOOLBOX

Data Gap Filling
Read-across

* The resulting plot is experimental results of all analogues
(Y axis) according to a descriptor (X axis) with the
default descriptor of log Kow (see next screen shot).

* The RED dot represents predicted results for the target
chemical.

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

* The BLUE dots represent the experimental results
available for the analogues but not used for read-across.
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Data Gap Filling
Read-across

QSAR TOOLBOX @ P

» Profiling )} ap Filling B‘E
Gap Filling The OECD QSAR T

L] .2 @

— - -
Trend analysis Read across ~ (Q)SAR Standardized Automated

° Documents Filter endpoint tree...

° Data Gap Filling Settings 1. HE . P
A= . PR o T [P
Structure O " ‘7/© b 7 ol

Only endpoint relevant

At this position:
e g/ [ strongly posit..M: 0.23 % M:18% M: Strangly pasit... M: 2.7 % M: 8.8 %
Select a cell with a rigid (bold) path

Automated workflows 0 Tm‘f:TSt i
Standardized workflows 0 Toxicity to Reproduction

+! Trwvirnlkinatire Matahalicm and T

Prediction
for the target [across prediction for EC3, based on 6 values

cted: Positive

Descriptors

Prediction

Positive {

2 Observed data for Observed data for
negay  LNE 5 ClOsest to the —tf therest analogues,
| targe'g analogues | not used in the RA

T T
0 1 2 3 4 5 6 7

Active descriptor X / Accept prediction
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Data Gap Filling
Interpreting Read-across

* In this example, all results of the analogues are
consistent; all the analogues are Skin sensitizers.

* All the analogues have protein-binding alerts based on
Protein binding alerts for SS profiler.

* The same positive sensitising potential is therefore
predicted for the target chemical.

* Accept the prediction by clicking “Accept prediction”
(see next screen shot).
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Data Gap Filling
Accepting the predicted result

=

P Category definition L@’ » Report

Trend analysis Read across  (Q)SAR Standardized Automated

° ) — Filter endpoint tree... Y 1 [target] 2 3 A 2 8 i -
1
° Data Gap Filling Settings =] Confirm - o * o
Structure o \/Ya ‘;*T’T:,?‘w; e
Only endpoint relevant :
Are you sure you want to accept this prediction?
At this position:
s M:1.8% M: Strongly posit...M: 2.7 % M: 8.8 %
Select a cell with a rigid (bold) path
Automated workflows jlaxtast
Standardized workflows 0 Toxicity to Reproductior
] Trwirnlinatice Matahalicm and Nictrik N

Read-across prediction for EC3, based on 6 values
Predicted: Positive

Prediction

Positive —-- @@ - 9@ Gl bt e et B

EC3

Megative T

1. Click Accept prediction 2. Confirm by click on Yes button.
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Data Gap Filling
Accepting the predicted result

m r
QSAR TOOLBOX @ Tl 5 J._I—l

P Input L P Category definition

Gap Filling Workflow The OECD QSAR Toolbox

for Grouping Chemicals
) s °*

into Categories
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Trend analysis Read across ~ (Q)SAR Standardized Automated

Developed by LMC, Bulgaria
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° Documents Filter endpaoint tree...
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. = 5 Ay o e . N S P g
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B8 [C: 9:Md: 9:P: 1] Enter GF(RA)

[=] Human Health Hazards
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— Bioaccumulation

Data Gap Filling Settings

— (Carcinogenicity
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Only endpoint relevant — Immunotoxicity
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Standardized workflows 0 = UL b
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At this position:
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1. Prediction appears under the column with the target chemical next to the target endpoint (EC3) p

T
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Recap

* Read-across is the appropriate data-gap filling method
for “qualitative” endpoints like skin sensitisation. Since
all the tested chemicals in the category were positive, it
was easy to accept the positive predictions for the

target chemical.

®* You are now ready to complete the final module and to
download the report.
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Outlook

* Background
®* Read across and analogue approach
* Keywords
®* Objectives
* Specific Aims
* The exercise
* Workflow
®* Chemical Input
* Profiling
*Data
* Category definition
* Data Gap Filling
* Report
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Report
Overview

* The report module can generate a report on any of the
predictions performed with the Toolbox.

* The report module contains predefined report templates
which users can customize.

* The report can then be open and saved in pdf format.
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Report
Generation report

pre—
QSAR TOOLBOX @
» Input » Profiing » Category aefinition  » Data Gap Filling
Rej Export
B = B EEEE
Prediction Dz :a Matn AMRF SMIFile SDFFile CAS List Data Matrix

Filter endpoint tree..

860
2e
=&

The OECD QSAR Toolbox
or Grouping Chemicals

Developed by LMC, Bulgaria

[~) Documents
& Document 1

Acylation<AND>Acylation > > Direct acylation || [RSSTREN et
1] Enter GF(RA) 1

(3] Structure info
[5] Parameters
(& Physical Chemical Properties
Environmental Fate and Transport
[ Ecotexicological Information

(=] Human Health Hazards

—— Acute Toxicity
—{%) ADME

{—— Bioaccumulation

—— Carcinogenicity
— Toxicity /

— Genetic Toxicity i
—— Immunotoxicity

I Initation / Corrosion i
—— Neuratoxicity

— Photoinduced toxicity

I Repeated Dose Toxicity i
=) Sensitisation AW SWACP |

in Vivo
CJ LLNA

— ToxCast )
— Toxicity to Reproduction i
"] Toxicokinetics, Metabolism and Distrib...

o3 o0 M‘ Strongly positive  M: 0.23 %

M: 1.8 % M: Strongly positive  M: 2.7 % M: 8.8 % M: 2.7 % M:23 %

1. Go to Report module;

2. Click Prediction
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Report
Generation report

2} Customize report content and appearance

. m Add RAAF scenario

~ Prediction

Target and prediction summary
Prediction details (1)

Prediction details {Il}

Target profiles

Analogues selection details

\“] Generated report files - O *

 Prediction report

Category report
Data matrix

[ Appendix: Grouping / subcategorization
[] Appendix: Specific report explanations
Categor
gory
Category definition and members
Consistency check
Options
Data matrix
Options

PDF file containing the prediction report

1 Remove password protection of the PDF files.
Nate: If the protection is removed, this will be specified in the first page of the report

The user could select the appropriate sections to create the report. Once ready click
Create report (1). A new window with three files supporting the report appears (2).
Select one of the report files and click one of the option to view it and saved it(3).
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Outlook

* Background

* Keywords

* Objectives

* Specific Aims

®* Read across and analogue approach
* The exercise

* Workflow

* Save the TB workflow
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Saving the workflow

* This functionality allows storing/restoring the current
state of Toolbox documents including loaded chemicals,
experimental data, profiles, predictions etc, on the
same computer. The functionality is implemented based
on saving the sequence of actions that led to the
current state of the Toolbox document and later
executing these actions in the same sequence in order
to get the same result(s).

* Saving/Loading the file with Toolbox prediction is shown
on next screenshots.
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Saving the prediction result

o =
C.) 01010
01 0
QSAR TOOLBOX 10100
» Input » Category definition » Data Gap Filling
Document Singie unemical Chemical List

B & X & S | m 8 E .

New Cpen Close Save

'\ Save document 'Document 1' *
Documents

N <« Config » Examples v O Search Exarples »
n<AND>Acylation >> Direct ac X . oy et P i -
) GF(RA) with @ chemicals, 9 data ;| [ Organize ¥ New folder e @ | T G
TB 4.4_install pa: * MName Date modified Type
@ Structure info Testing TB44

[) Parameters Mo items match your search,

Physical Ch .
) Physical Chen @ OneDrive
(%] Environmental

[#] Ecotoxicologid I This PC
[5) Human Healtk -

L Acute Toxi _J 3D Objects

—{+] ADME I Deskiop

—— Bioaccumy . Toolbox 4
— Carcinoge Documents = > .

—— Developmy

— Genetic To File name: | Tutoria 1| w

— 1 Do you want to save changes to decument 'Document 17
| ritation Save as type: | Toolbox documents (*.th4) ~

— MNeurotoxi

—— Photoindy .

e -

AV STACE 4
) 3

R: Positive M: Strongly posit... M: 0.23 % M: 1.8 % M: Strongly posit...M: 2.7 % M:8.8% M: 2.7 % 23 %
9/10 M:0.23 %

—— ToxCast

1. Go to Input module;

2. Click Save button;

3. Click Yes;

4. Give name of the “*.tb4 file” and click Save;

5. Later on you could open the file by click Open button.
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Congratulations!

®* You have now been introduced to the workflow of the
Toolbox and completed the tutorial on data gap filling
by read-across based on an analogue approach.

®* You have been introduced to the six modules of the
Toolbox, the basic functionalities within each module
and the rationale behind each module.

* Note, proficiency comes with practice!
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