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QSAR TOOLBOX

Background

* This is a step-by-step presentation designed to take the
Toolbox user through the filling of skin sensitization data gaps
using a standardized workflow.

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April, 2020 3



QSAR TOOLBOX

Outlook

* Background

* Keywords

* Objectives

* Specific Aims

* Standardized workflow for Skin sensitization
* The exercise

®* Standardized workflow execution

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April, 2020 4



QSAR TOOLBOX

Keywords

TARGET CHEMICAL - chemical of interest
MODULE - a Toolbox module is a section dedicated to specific actions and options (e.g. Profiling)

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
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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;

® Color the profiling schemes according to their suitability for
subcategorization;

* Fill data gaps by standardized workflow;
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QSAR TOOLBOX

Specific Aims

®* To introduce to the Toolbox user to the standard workflow for
predicting of skin sensitization potential;

* To familiarize the user with the new Toolbox interface;
* To familiarize the user with the new notification messages;

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

Standardized workflow for Skin sensitization
Overview

®* The standardized workflow (SW) is designed to apply data gap filling for
discrete chemicals only

* The SWs has been developed to be applicable for the same endpoints
used for application of the AWs (i.e. Skin sensitization, in vivo, LLNA and
GPMT).

®* Once started, the SW follows the implemented logic under the user
control.

* As opposite to the automated workflow (AW), the domain of application
is expanded in the SWs (including other species, durations, etc.) and
SWs allow interactions by the user.

* In case more than one further application is possible, the workflow stops
and waits for the decision of the user.

®* SW can be executed for a single chemical only.
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QSAR TOOLBOX

The Exercise

* In this exercise we will predict the skin sensitization potential
of Ethylparaben [CAS# 120-47-8], which will be the “target”
chemical.

* This prediction will be accomplished by using of the developed
standardized workflow for skin sensitization.
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QSAR TOOLBOX

The Exercise
Background On 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, 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

Standardized workflow execution

* Only three of the general Toolbox modules are used in a
sequential workflow:

o Input
o Data Gap Filling
o Report

The rest of the modules - Profiling, Data and Category definition are
included as a part of the algorithm of the standardized workflow.
The workflow stops at them and waits for the decision of the user.
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QSAR TOOLBOX

Input
Overview

* This module provides the user with several means of entering
the chemical of interest (i.e. 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

Input
Ways of Entering a Chemical

01010

01 0
QSHR TOOLBOX 10100

P Input ata P Category definition » Data Gap Filling » Report

Sinale Chemical Chemical Lis Search Target Endpoint

B & XE mm.-.- 3§ &. 8 E .. m ¢ ©

New Close Save CAS# Name  Structure Compasition Selec Chen abase Inventory IS Substructure (SMARTS)  Query Define

o Chemical Name

o Chemical Abstract Services (CAS) number (#)
o Drawing chemical structure

o Select from User List/Inventory/Databases
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QSAR TOOLBOX

Input Screen
Input target chemical by CAS#

P Profiling » Category definition P Data Gap Filling

Single Chemical Chemical List

.
k7]
ey J ! Search by CAS #

Structure Composition

120478 “| [ search |€ [ ok ]| cancel
@ Document 1

2 [ selectall || unselectal || Invert Selection | 3

CAS 120-47-8

SMILES CCOC(=0)clcce(O)ecl

C5 Relation High

Substance ~ Mono constituent oH

Composition

Name 4-hydroxy-benzoic acid ethyl ester;4-

Sources

1. Click on CAS#;
2. Enter the CAS# of Ethylparaben (CAS 120-47-8);
3. Click on Search.
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QSAR TOOLBOX

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.

Click on OK (1).
®] Search by CAS# - O *
1
| 120478 “| [ search | ok | [ cance

[ Selectall || UnselectAll || Invert Selection | Selected 1 of 1

CAS 120-47-8

SMILES CCOC(=0)clcee(O)ecl
CS Relation High

Substance  Mono constituent

Composition

Name 4-Hydroxy-benzoic acid eth. ..
4-hydroxybenzoic acid ethy._ ..
4-hvdroxvbenzoic acid. eth. .

In case the entered CAS# corresponds to more than one structure or to one structure but
with different predefined substance type, 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

Input
Target chemical identity

01010

0 o

QSAR TOOLBOX @ 10100
» Input » Profiing ¥ Category definftion P Data Gap Filing

Document Single Chemical Chemical List Target Endpoint The OECD QSAR T(@b(m

B8 XD@mm-- § & ® v 0

New  Open  Close  Save  CAS¥  Name Structure Composition  Select 2 MARTS)  Query Developed by LMC, Bulgaria

(] Ersimeris Filter endpoint tree...

& Document 1

# [C: 1;Md: O;P: 0] CAS: 120478

Structure

[ Structure info

—— Additional Ids EC Number:2043994

I— CAS Number 120-47-8

— CAS-SMILES relation High

+—— Chemical name(s) 4-hydroxybenzoic acid ethyl ester
+— Composition
—— Molecular formula CoH1003

Mono constituent

—— Predefined substance type

CCOC(=0)cTcec(O)ect

—— SMILES

() Parameters
[#) Physical Chemical Properties
[#] Environmental Fate and Transport

(3] Ecotaxicological Information
[#) Human Health Hazards

1. Open Structure info level to see chemical ID of the target molecule
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QSAR TOOLBOX

Data Gap Filling
Overview

* “Data Gap Filling” (DGF) module give 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 number 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.

O Standardized and Automated workflows are developed to facilitate the users work. Once started, they
follow the implemented logic and finish with prediction. The general differences between the two types of
workflows are represented on the next slide.
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QSAR TOOLBOX

Data Gap Filling

Overview
AW SW
Input Input
‘ ‘ Databases with data for the
.. ™ target endpoint are listed and
Profiling iapqe dCmeﬁnT\;CVS as Profiling user select to use all of them or
efined in tnhe are make specific selection.
1 used in the SW 1 P
Dat Data | Relevant to the  workflow
ala profilers appropriate for DGF are
The SW pauses at 1 listed and ordered hierarchically
1 each of the pstages and [C_STOP ] based on the population of the
Category definition user is able to make Category definition group and user is able to select
different selection than 1 any of them.
1 those implemented in [STop_] Additional data filtering could
— the AW Data gap filling be applied (e.g. different
Data gap filling 4 ‘ species selection)
Report Report

In this example, we will use the Standardized workflow approach.
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QSAR TOOLBOX

Data Gap Filling
Apply Standardized workflow

Xosed
QSAR TOOLBOX 01 0 S
=E
The OECD QSAR Toolbox
f

uping Chemicals
into Categaries

P Category definition  » Da

Gap Filling

Developed by LMC, Bulgaria

oo Woinoint tree.

Y 1 ltarget]

& Document 1
#Icn; e Celect worfl o -
Structure .,n\fT@f 8] Select workflow O »

] Structure info Choices
—— Additional Ids EC Number:2043994

B © Eratadcalagical Edpants m m e e

— CAS Number 120-47-8 J— B 1
High 1 9 ®) Skin sensitization
—— CAS-SMILES relation g 1
-
—— Chemical namels) 4-hydroxybenzoic acid ethyl ester e e b b & 1
— Composition
— Molecular formula C9H1003

Mono constituent
— Predefined substance type

T €COC(=0)clecc(O)ect

(] Parameters.

(& Physical Chemical Properties

) Data Gap Filling Settings [#] Environmental Fate and Transport
[# Ecotaxicological Information
Only endpaint relevant [¥] Human Health Hazards

OK | | Cancel

At this position:

QSARs
Automated workflows
Standardized workflows

In nodes below:

‘QSARs 4
Automated workflows

Standardized workflows

1. Go to Data Gap Filling module;
2. Click on Standardized button;

3. Select Skin sensitization; [ x |
4. Confirm with OK
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QSAR TOOLBOX

Data Gap Filling
Apply Standardized workflow

There are three options for selection of endpoint and the user should select
one of them. The first option allows more analogues to be found because of
using of two types of data - EC3 and SMWN. During the workflow process all
skin data of these endpoints will be converted to the default scale for Skin
Sensitisation - “Skin Sensitisation ECETOC”. It converts all skin data into:
Positive and Negative.

Select one - O =

Skin sensitization

1 : @) EC3 from LLMA or Skin sensitisation from GPMT assays ( AW available ) 1
T T b ensmisaton from GRRT Ay (AN mAES) T T T T T T
() EC3 from LLNA assay ( AW available )

2

W o [ e |

1. Select the first combined endpoint - EC3 from LLNA and SMWN from GPMT assays;
2. Confirm with OK
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QSAR TOOLBOX

Data Gap Filling
Apply Standardized workflow
Once the workflow is started, Workflow controller appears. The first

choice, which the user will have to make is to select one or all skin
sensitization databases, where the analogues will be searched.

— — - - Choose databases to be used — | >
vy oTETIOowW Lontroller |standardized mode)
1 Skin Sensitization (used in &W)
B o [+] Skin sensitization ECETOC [used in AW)

Workflow name  Skin sensitization V| REACH Skin sensitisation database [normaiised) (used in AW)
General task Subcategorization by profiler [Substance type]
Active task Choose items : [Choose databases to be used]
|

@ Show action log

[ ok || cancel |

1. Select all databases - Skin Sensitization, Skin sensitization ECETOC and
REACH Skin sensitisation database (normalised);
2. Click on OK
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QSAR TOOLBOX

Data Gap Filling
Apply Standardized workflow

The Workflow controller has two main buttons Continue/Pause (1)
allowing to continue or pause and Stop (2) — which will stop the workflow.
Additionally, all actions that will be done during the execution of the workflow

are tracked down and could be seen from the Show activity log part (3) of
the Workflow controller.

| Workflow controller — O s
Workflow name Skin sensitization
| General task Defining primary category
1 Active task Getting all categories for chemical list with profiler [Organic functional groups] and metabolism []
I

Pause

@ Show activity log

it — Tl — il m——ttom ot e S et — el | b SN )
L—;?’Gathering data -
Gathering of data resulted in chemicals/data points : (18, 29)
3 Getting all categories for chemical list with profiler [Aquatic toxicity classification by ECOSAR]
and metabolism []
Resulting categories : Esters,Phencls

Defining category using profiler [Agquatic toxicity classification by ECOSAR] and metabolism [ ]
Gathering data

Gathering of data resulted in chemicals/data points : (15, 26)

Getting all categories for chemical list with profiler [Protein binding alerts for skin sensitization
by OASTIS w1.4] and metabolism []

Resulting categories : Mo alert found
Getting all categories for chemical list with profiler [Organic functional groups] and metabolism []

ot
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QSAR TOOLBOX

Data Gap Filling
Algorithm of Skin sensitization workflow

Once finished with the selection of databases, the workflow continues with
application of the relevant profilers. There are three possible cases to form an
analogues set:

1) if the target has an active alert as a parent;

2) if the target has an active alert as a result of autoxidation or skin
metabolism activation;

3) if no alert is found in the target or its metabolites.

If a protein binding alert is identified in the target or is produced as a result of
autoxidation or skin metabolism (case 1 or 2) then primary grouping is based
on this alert (scenario 1)

In the last case (case 3) the primary group is defined using structurally based
profiling schemes (scenario 2).

Graphical representation of both scenarios are illustrated on next two slides.
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QSHR TOOLENDY

Data Gap Filling

Scenario 1 — an alert is identified in the parent or produced as
autoxidation or skin metabolism activation

a result of

Input

4

Entering target chemical

Profiling

]

Data

Identification of structural
characteristics and
mechanism of action

!

1

skin sensitization database

!

Category definition

1

15 protein binding
alert for skin

sensitization identified
in the target?

b
b

15 protein binding
alert for skin

15 protein binding
alert for skin

sensitization identified
after AL simulation?

i

sensitization identified
after SM simulation?

¥

Dwsfine category by the
protein binding alert
identitied in the target

Drefine category by the
protein binding alert{s)
identifled In the
package targen +

Define category by the
protein binding alert{s)
identified in the
mEkJ,EE t-'II'_EEt +

Data gap filling

1 penerated AU products Benerated St products
+ t
¥ T T
. . .~
Subcategorization by: Subcategorization bey:
1. Substance type . Substamce by pe
2. PBATor 55 PBA Tor 55

PHA for 5% AL
PBA for 55 +5M

[0 TE O

structural similarity (threshald S0 %)

Prediction is based on

closest analogues

1
oyt

Report

Report of prediction
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QSHR TOOLENDY

Data Gap Filling

Scenario 2 - no alert is identified in the parent neither in generated
metabolites (autoxidation products and skin metabolites)

| nput Entering target chemical

|

Identification of structural

Profiling characteristics and
i mechanism of action
Data Skin sensitization database

1 ;

Category definition |— E‘L} Define category by most populated category
— based on structurally related profiling method 5,
eg. OFG, OFG USEPRA, etc.

I
T
b

Subcategorization by:

1. Substance type

2. PBAfor S5

3. PBA for 55 +AL

4,  PRA for 55 +5M

5. Protein binding potency

6. Keratinocybe gene expression alerts

7. OFG, OFG US EPA, OFG M. Haider

. 2. Structural similarity (threshold 50 %)
Data gap filling ~L
Prediction is based on
closest analogues

W

Report Report of prediction
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QSAR TOOLBOX

Data Gap Filling
Apply Standardized workflow

When a group cannot be defined by the workflow (more than one alert
available in the target chemical or different primary groupings based on
structure based profilers) then the standardized workflow waits for action

from the user.

— | X

1) Workflow Controller [Standardized mode]

‘| Choose primary category profiler - O *

Organic functional groups | 36 analogues [ 73 data points ]
Aquatic toxicity classification by ECOSAR | 28 analogues [ 61 data points ]

Active task Choose item ; [Ch Organic functional groups (US EPA) | 25 analegues [ 55 data points |

US-EPA New Chemical Categories | 20 analogues [ 50 data points ]
Crase | [ Documentation

@Shcrwactinn log L)f ok || cancal |

2

ins| ba_|
Workflow name Skin s 1 Organic functional groups, Norbert Haider (checkmal) | 40 analogues [ 77 data points ]
General task Def Ie/gm

1. For example you could continue the workflow with the most populated category (by default

listed as first in the list );
2. Confirm with OK
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QSAR TOOLBOX

Data Gap Filling
Apply Standardized workflow
When the profiling scheme for primary categorization is selected, the
workflow makes a category and enters in Data Gap Filling, where the next

step is subcategorization. Depending on the outcome obtained by the
applied subcategorization, the profilers are colored as follows:

e Green - application of the profiler will satisfy the criteria for
acceptance of the prediction

e Blue - application of the profiler increase the confidence of the
prediction only

o Vellow - application of the profiler does not change the current state
e Red - criteria for acceptance the subcategorization will be not reached

e @Grey - already applied profiler
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QSAR TOOLBOX

Data Gap Filling
Apply Standardlzed workflow

—— Options 4
TL Options 4_.,‘_—-';____:7-Proﬁ-e-r-s___ 0 Selected Group by: D —— i
= » L - ---q
i SelectAll | Uns St Al .'MHTF Sort by:

_l\*d Primary grouping

Protein binding potency GSH Color by:
Protein binding alerts for skin sensitization by QASIS i ] Outcome
Keratinocyte gene expression i|| Filter by

Structure Simifarity _____ Converges
Organic functional groups ‘

Organic functional groups (US EPA)
3 Organic functional groups, Norbert Haider (checkmaol)
Substance type

! Unclassified

Improves statistic

Does not improve statistic

Prediction not suitable

Applied or Doesn't modify state

Differ from

: !| Atless |srop|| 02020200 Immmmemmmmmmmm e e e e e e ————
......................................... SO Al cate

Options 4 Metabolisms 0 Selected
Select All Unselect All nvert Analagues
4 Do not account metabolism

[——>a Simulated
Autoxidation simulator
Skin metabolism simulator

The profilers are sorted by Relevancy (1) and the highlighted profilers appear in group Primary
grouping (2). All the rest profilers are stored under group Unclassified (3). Although the highlighted
profiles are relevant to the endpoint, recommended and facilitating the user in their further choice, the
rest of the profilers are not removed and user can select each of them for subcategorization.

In case the target have no alerts as a parent, the related metabolic simulator will be also highlighted (4).
A legend of the colors is also available (5)
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QSAR TOOLBOX

Data Gap Filling
Apply Standardized workflow

] ——— o
A.
Subcategorization — O ® 5 I g:llmg % Xe s @
10100 Eh
Profilers 1 Selected %E
in ® Report

Unselect All | Invert Opt i * Category definition  » Dat g
ouping | The OECD QSAR Toolbox
o | No alert found for Grouping Chemicals

into Categories

Structure Simiarity Developed by LMC, Bulgar
Organic functional groups Y 1 [target]
Organic functional groups (US EPA)
Organic functional groups, Norbert Haider

I Unclassified m._;rgj. R o e S g

. 40/77 =@M 0.143 % M: Negative M: Non sensitizer M: Negative M: Negative M: Strong sensiti... M: Negative M: Strongly posit...M: Negative

Differ from target by

At least one category
All categories

I [Sta

d Options Metabolisms 1 Selected kin sensitization

Select A elect A a— Ont Analogueg
ull| 2| e sz | T |Abaut] Opt . - Retrieving different analogues for profiler [Organic functional groups, Norbert Haider (checkmol)]
Do not account metabolism [9) Michael Addition > |
4+ Simulated 19 Michael Addition »> Performing visual subcategorization . Discrete chemical  Discrete chemical | Discrete chemical Discrete chemic
. >
|
R ; l L
(1) Nucleophilic addition >> Addition Select / filter data
1 (1) Nudleophilic addition > > Addition il
] wml
(7) Radical reactions Gap filling
(7) Radical reactions >> Free radical fo| Descriptors / data
FILFt Tl Frrm s SR vile-e--e o e © o ee @ <] ] t t =
2 £ Model/QSAR
Selected 23 (16/39) .
| Select different |
Remove selected | Visual options
Tegatve ; ® o @ e L R o o o @ : 2e : . : L e X
OSARs i Information
Automated workflows
Elapaee 1 LI B B s s B s B By e s T T T L e e e e L s e e e ey e B B B s e B By s ey B B B Lk

Select Protein binding alerts for skin sensitization by OASIS in combination with Skin metabolism I
simulator (1). No alerts for SS are found in the target, neither in its metabolites (2). Click on Remove "
selected (3). '
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QSAR TOOLBOX

Data Gap Filling
Apply Standardized workflow

21 Waorkflow controller

Workflow name  Skin sensitization

General task Consecutive subcategorization
Active task Building similarity options

@ Show activity log

When the chemicals, which fulfill the requirements are removed, the
Workflow controller stops before the next subcategorization. The user can
continue to subcategorize or to stop, accepting the current state of the

prediction.

In this example we will continue with consecutive subcategorization. Click on
Continue button.
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QSAR TOOLBOX

Data Gap Filling
Apply Standardized workflow

Xosed

QSAR TOOLBOX @ & 2a

2

) Subcategerization The OECD QSAR Toolbox
r Grouping Chemicals

into Categories

1 Selected
T

Profilers
Unselect All

ions 4 Adjust options

Select Al
4 Primary grouping

Target Developed by LMC, Bulgari

Protein binding potency GSH Piphatic Carbon [CH]
Structure Simiarity hiiphatic Carban [-CH2-]
Organic functional groups Aliphatic Carbon [-CH3] P ~er o
i s PP p plein PO Ao . = [ o,
Organic functional groups, Norbert Haider (checkmo | A7ometic Carbon [C] b 3 s SO L s b ’e
Carbonyl, one aromatic attach [-C(= e . w” et i
Ester, aliphatic attach [-C{=0)0]
Hydroxy, aromatic attach [-OH] M: Negative  _M:Negative  M: Non sensitizer M: Non sensitizer M; 281 % M:138% M: Non sensitizer M: Negative ~ M: Negative M Negative
I Unclassify | . . :
Miscellaneous sulfide (=5) or oxide 4
Olafinic rarhan I=CH_ e =<1 Ml
1 < >
Differ from target by
. ) @) At least one category
O All categories Workflow Controller [Standardized mode] — [0 % ghemical Discrete chemical_Discrete chemical Discrete chemical_Discrete chemical_Discrete chemical |
ons 4 Metabolisms 0 Selected
|1E| Analogues . . - :
Select All Unselect All Invert forkflow name  Skin sensitization eactive (., Not possible to c...Not possible to c...Not possible to c...Not possible to c...Slightly reactive (.,
Do not account metabolism (1) Aliphatic Carbon [C] @ T —— 0 - @ S —— - - R
simulated |eneral tas| Retrieving different analegues for profiler [Organic functional groups. Norbert Haider (checkmol)]
“ - (15) Aliphatic Carbon [CH] ible to c...Not possible to c...Not possible to c...Not possible to c...Not passible to c...Not possible to c..
Autoxidation simulator
(15) Aliphatic Carbon [-CH2-] fpve task Performing visual subcategorization und  Noalertfound Noalertfound MNoalertfound  Noalertfound  Ne alert found
(13) Aliphatic Carbon [-CH3] :
o ferolare.., Alkang, branche.., Ayl JAlkyl (hetercjare.., Al Ao 4
(16) Aromatic Carbon IC] Show action log Carbon.., Aliphatic Carbon., Aliphatic Carbon., Aliphatic Carbon.., Aliphatic Carbon.., Aliphatic Carbon..,
(1) Aromatic Nitrogen campo. Alkene . Aromatic compo.., Aromatic compe.; Aromatic compo.., Aromatic compo.,
(2) Carbonyl, aliphatic attach [-C(=( 18ne. 10091 1RN% A% NG AN%E) FaNeL An8E) 1AMes SN2 IR0 AN FSNGL ANSEY 1205 N800 1AMes SN2y 18N9 ANSEL 1203 29 1209 ansz) [FUCAEAY -
Y I ————" >
Selacted 12 (4/16) Read-across prediction for EC3,S MW N, Skin sensitisation, based on 5 values
(_ p— ‘ Observed: Negative (x3); Predicted: Negative
Remove selected |
In nodes below: 2 positive - ; ) ) ee e
QSARs 5
Automated workflows :
Standardized workflows -]
2
2
=
% Negative L ] L] @ o o o ee L] =]
g
—————

log Kow

7.

t prediction

Already used profiling schemes and metabolism simulators are colored in grey (1). e x |
Now we select Organic functional groups (US-EPA) (2) and remove the different chemicals (3).
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QSAR TOOLBOX

Data Gap Filling
Apply Standardized workflow

QSAR TOOLBOX

¥ Profiling
Gap Filling
]
Trend analysis Read across e T
o [ — Filter endpoint tree. Y |1 Itarget]
& Document 1
# I . » - o
0 S e P « g “ :}J@j
DK ) J e
([T S -
[ml(
0 K — Neurotoxicity i )
[ |— Photoinduced toxicity ‘| Workflow Controller [Standardized mode] — ] bd
— Repeated Dose Toxicity A
£ Sensitisation AWSWACP

Workflow name  Skin sensitization

5] GPMT <OR> LLNA General task Retrieving different analogues for profiler [Organic functional groups, Norbert Haider (checkmol)]
EC3 <OR> S MW N <OR... 515 [0

b ToxCast Active task ptions
I~ Tonicity to Reproduction -
-] Profiling

—Eedelined
Subtance type

—? General Mechanistic
(] Data Gap Filling Settings Protein binding potency GSH
L1 Fndnnis

t possible te c...Not possible to c...Not possible to c...Slightly reactive (4

Only endpoint relevant

At this position: — - —
Descriptors Read-across prediction for EC3, S MW N, Skin sensitisation, based on 4 values

Select a cell with a rigid (bold) pa Observed: Negative (x3); Predicted: Negative

Automated workflows 0

Standardized workflows 0

Prediction

Negative = * ] @ @ + + H H . . . s

log Kow

Active descriptor X | log Kow e Accept prediction

We see that all remained chemicals after the second subcategorization possess negative data (1). The
obtained result fulfilling our criteria and the prediction could be accepted (2). Therefore, we should
click on the Stop button (3) of the workflow controller in order to stop the workflow.
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QSAR TOOLBOX

Data Gap Filling
Apply Standardized workflow

=

¥ Report

Xooed

-
o8

The OECD QSAR Toolbox

QSAR TODOLBOX

» Profiling » Category definition  » D:

Gap Filling
B

Trend analysis Read acre

Developed by LMC, Bulgaria
Y 1 ltarget]

Filter endpoint tree...

[~] Documents
& Document 1

Structure e Y@/ PO - o . b7 “
-
*| Workflow Contreller [Finished workflow] — [m] x
F— Neurotoxicity
— Photoinduced toxicity
—— Repeated Dose Toxicity _ Workflow name
] Sensitisation AW SWACP
| General task
 inVive Active task
£] GRMT <OR> LLNA

[M: Non sensitizer
Skin sensitisation RN Negative
— ToxCast i

—— Toxicity to Reproduction @ Show action log

[~} Data Gap Filling Settings
Only endpoint relevant

At this position:

Select a cell with a rigid (bold) pa

Automated work
Standardized workflows

0
o

Rlot maccibla ta = A

Descriptors

3 and Distril KETr1eving O1TTErent analogues Tor proTiler |STructure SIM1Larity| -
] Profiling Retrieving different analogues for profiler [Organic functional groups]
Predefined Retrieving different analogues for profiler [Organic functional groups (US EPA)]
Substance type Discrete chemical | Retrieving different analogues for profiler [Organic functional groups, Norbert Haider (checkmol)]

Performing visual subcategorization

Building similarity options

€

Copy Log

Prediction

Negative 1

EC3, 5 MW N, Skin sen:

The Workflow Controller does not close itself automatically. The user can
and to examine all performed steps during the Standardized workflow execution. After that the
controller have to be closed by click on the close button (2).
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QSAR TOOLBOX

Data Gap Filling
Recap

The application of the SW for skin sensitization requires user activities such as:
e specification of the endpoint;
e selection of databases;

e selection of primary grouping in case no alert is identified in the target as
parent and after autoxidation and skin metabolism activation;

e selection of highlighted profiling schemes for subcategorization in order to
increase the confidence of the prediction;

e accepting the prediction.
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QSAR TOOLBOX

Outlook

* Background
* Keywords
* Objectives
* Specific Aims
* Read across and analogue approach
* The exercise
* Workflow
o Input
o Data Gap Filling
o Report
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QSAR TOOLBOX

Report
Overview

* The report module can generate reports on predictions performed with the
Toolbox.

* The report module contains a predefined report template which users can
customized.

* Three type of report files are generated:
- Prediction report — containing information for the target
- Category report - containing information for the analogues in the
category
- Data matrix - containing information for the analogues used for the

prediction
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QSAR TOOLBOX

Report
Generation report

) peed
QSAR TOOLBOX i =1

> Input ¥ Profiling P Category definition  » Data Gap Filling ‘;

Export The OECD QSAR Toolbox

E E E E Chemicals

Prediction D=2 C ~ SMIFile SDFFile CAS List Data Matrix

Filter endpoint tree.. 1 [target]
= iiter endpoint tree Y

scument 1

Structure

o, [0y s
1] Aryl<AND
11 M -
77:P: 1] Hydroxy compound <AND>Phenol<ANI [EEITE IR
1] Enter GF (SW by read-across) (%] Parameters
(3] Physical Chemical Properties
[#] Environmental Fate and Transport

1] Subcategerized: Protein binding
1] Subcategorized: Organic funct
[#] Ecotoxicological Information

() Human Health Hazards

—— Acute Toxicity

2] ADME

+—— Bioaccumulation

I Carcinogenicity

— Toxicity /
—— Genetic Toxicity

+—— Immunotoxicity

+—— Irritation / Corrosion
- Neurotoxicity

+—— Photoinduced toxicity
+—— Repeated Dose Toxicity
] Sensitisation AW SWAQP _

£l in Vivo

] GPMT <OR> LLNA
R: Negative : M: Negative M: Non sensitizer M: Negative M: Negative M: Strong sensiti... M: Negative M: Strongly posit...M: Negative
M: Non sensitizer M: Negative
EC3 <OR> SMWN 5
<OR> Skin sensitisation

— ToxCast
+— Taxicity to Reproduction
L] Toxicokineti ism and Distri

Profiling
Predefined
Substance type

1. Go to the Report section; &
2. Click on the cell with the prediction;
3. Click on Prediction button

Discrete chemical
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QSAR TOOLBOX

Report
Generation report

] X

°| Customize report content and appearance

| . / m Add RAAF scenario

/! Prediction
Target and prediction summary
Prediction details {I)

Prediction details (I}

Target profiles

Analogues selection details

[C] Appendix: Grouping / subcategorization

[[] Appendix: Specific repart explanations 2

Categor
gery

Category definition and members

Cansistency check

Options
Data matrix

Options

| Move Up | | Maove Down |

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

The user can customize the report content (1) and appearance (2). Generation of the reports
happens by click on the Create report button (3).
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QSAR TOOLBOX

Report
Wizard pages

I. Customized report - the user is able to include or exclude the sections in the report;
II. Prediction report:

« Target and prediction summary - This section includes substance ID of the target
chemical and the prediction outcome. Fields which are automatically populated by the
system are indicated. Here the user could add information for the author, contact
details and summary information;

* Prediction details and Prediction details (II) - section prediction details provides
details about the prediction and its reliability. Prediction details (II) is optional it
provides specific information about the prediction depending on the gap filling
approach;

« Target profiles - this section summarize profiles used for the prediction. Additional
profiles could be also included by the user;

« Analogues selection details - This section illustrates how analogues were selected. It
displays selected databases, category boundaries and applicability domain.
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QSAR TOOLBOX

Report
Wizard pages

III. Category report:

« Category definition and members - This part includes sections related to list of
category members, basic definition of the target endpoint and category hypothesis. Also
information for calculated physico-chemical parameters for the category members are
provided. Some of the sections are automatically populated while for the others a report
items from Report basket could be added manually.

« Consistency check - This part includes sections related to the layers of the
consistency check: physicochemical similarity; structural similarity, mechanistic
similarity and additional endpoint data. Similarly to the previous section some of the
sections are automatically populated and for the others items from the Report basket
could be added.;

« Options - in this section number of the category members used for reporting could be
changed;

IV. Data matrix report

« Data matrix report gives the possibility to export information for the chemicals in the
data matrix including parameters, profilers and experimental data.
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QSAR TOOLBOX

Report
Generation report

After clicking on the Create report button, Generated report files window

appears. It contains three types of files:

1) Prediction report - a PDF file containing the prediction information
related to the target.

2) Category report - a PDF file containing information for the consistency
of the final category (target plus used analogues).

3) Data matrix - a MS Excel file containing chemicals used for prediction
along with their data for selected parameters, profiles and endpoint tree
positions.

©| Generated reportf... — O =

—|\ " Prediction report

2 Category report
Data matrix
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QSAR TOOLBOX

Report
Generated report files

Prediction report

Pradiction of EC3. S M W N, Skin sensitisation for Mycocten 147
QSAR Toolbox prediction for single chemical Using of a standardized
ouss 14 e 22 workflow for predicting of skin
Au sl Ay n . . -
Contact detais sensitization potential is noted
Target information in the Prediction report.

Structural information Numerical identifiers Chermical names
SMILES: CAS#: 120-47-8 4-hydroxybeanzoic aci
COOC(=0)cloco(O)eel Other: EC Number: 2043994 d ethyl ester

4-hydroxy-benzoic ac
Skructure id ethyl ester

4-hydroxybenzoic aci

. e
Prediction summary

Predicted endpoint: EC3, 5 M W N, Skin sensitisation; No effect specified: No species specified; No
duration specified; No guideline specified
Predicted value: Negative
W k= I H>? f 1L {:r—rrr\r;l
Data gap filing method: Read-across analysis ]
|5|mmu~r: manually editable field
Not provided by the user
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QSAR TOOLBOX

Report
Category report files

Category report

Chiamicats cataoony 1710 CRaimicals Cataairy 2710

QSAR Toolbox report for category p..:;n.:f.,wm R Information

Mict provided by the user

13, Profieictabotims for the

Lt of profies/metaboliars
1. Category definition —m“;:mmum>mw‘mn>mlc acid cervathie < AND> Carbouyic add e b e rS Of
1L mer-cAND>-Ammatic mmpound (Drgeric Runcticral groups, Norbert Halder [chicimal]] (primary

Category name My s fev -a-:::fmmnbeHmmmSEWmSHn mebollsm srwlzkar the Category

Mok provided oy the user (susct=gortzasion)

m-:'fdﬂng!t]mlfsj _ - Ermanic hunchanal grauss [ ERA) [ukexegarastan) Obtalned as a
- Human Heakh Hazands/S=nsitistion: 03 <DR> 5 ¥ W N <0R#> Skin ssnskisation, GPET <OR> LLMA, In
Wi, kR
Mok provices iy the user 2.1. Physicochemmical simillarty . t . .
Information of categary members m similarity besed on experimental data
Table of category members: - -
1 120-47-8 Mrroocten {OCD O =00cl colDiect P ek prevmes By e user t
s O 2.2. Structural smilarity C g y
2 53-26-8 Eutyparansn {CCCCOC =00l eerojecl o o . i - report.
- Oeganic funchonal groups (US EPA)
E [ETE4S-53-8 3 1HZ403 OO OO OO - o - Drganic functional grouns, Mortert Haiger (chacienal)
;J;(ng:mc:ﬂmm:m . e S
B 5a-133 Fragyiraosn lCoooCr=DiclenalDl o —_—
A [
2 Mzza Hoiagrem, CamEined | Femmres
’,I/_ Meagure- Dice
(s Molenuiar features: Anmient=nedFragments
g | X [Feshviacaten COCT=DcicoclD)ecl O" r RS CISRCIIENCS: AmmTYRE, CountHALSnES, Hyanatmticn
o Cocuiated structure pmiarty
1 5 i il 36
JCAS 130-47-8 0AS 34-258 |CAS 57845935 |CAS 94133 |CAS 99-76-3
Ranges for salectad physicochemical properties and caloulated parameters : a3 SRR = T
JCAS 120-47
QAR Toabar st QSAR TOOLBOX TRREwad GeAf Teaman it QISFIR TOOLBOX TRRF s
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QSAR TOOLBOX

Report
Data matrix files

Target chemical

Substance identity

Structure

CAS number
Chemical name
Other identifier

SMILES

Data matrix report

Meighbour #3

VY@”

120-47-8
Mycocten

CCOC{=0)clccelO)ccl

"

94-26-8
Butylparaben

CCCCOC(=0)clcec(O)ecl

)
A .,_é’;:

67845-93-6
C31H5403

CCCCCCCCCCCCCCCCOC(=0)ctee(cOlelel)
coliciciciecic

S

94-13-3
Propylparaben

CCCOC(=0)clcceciO)eccl

Neighbour 84

99-76-3
Methylparaben

COC[=0)clccciO)eccl

Parameters unit

Profilers

| Profiles used for grouping/subcategorization
Hydroxy
compound<AND>Phencl<AND=Carboxylic acid
derivative<AND>Carboxylic acid
ester<AND=Aromatic compound (Organic
functional groups, Norbert Haider (checkmaol))
Protein binding alerts for skin sen: ation by

Organic functional groups (US EPA)
(subcategorization)

| Predefined
Substance type

| General Mechanistic

Protein binding potency GSH

Hydroxy compound;
Phenal;
Carboxylic acid derivative;
Carboxylic acid ester;
Aromatic compound
No alert found

Aliphatic Carbon [CH];
Aliphatic Carbon [-CH2-];
Aliphatic Carbon [-CH3];

Aromatic Carbon [C];
Carbonyl, one aromatic attach [-C{=0)-];
Ester, aliphatic attach [-C(=0)0];
Hydroxy, aromatic attach [-OH];
iscellaneous sulfide (=5) or oxide (=0);
Olefinic carbon [=CH- or =C<];
Oxygen, one aromatic attach [-0-]

Discrete chemical;
Organic;
Mono constituent (predefined)

Hydroxy compound;
Phenal;
Carboxylic acid derivative;
Carbouxylic acid ester;
Aromatic compound
No alert found

Aliphatic Carbon [CH];
Aliphatic Carbon [-CH2-];
Aliphatic Carbon [-CH3];

Aromatic Carbon [C];

Carbonyl, one aromatic attach [-C(=0)-];
Ester, aliphatic attach [-C{=0)0];
Hydroxy, aromatic attach [-OH];

Miscellaneous sulfide (=5) or oxide (=0);

Olefinic carbon [=CH- or =C<];
Oxygen, one aromatic attach [-0-]

Discrete chemical;
Organic;
Mono constituent (predefined)

Hydroxy compound;
Phenal;
Carboxylic acid derivative;
Carboxylic acid ester;
Aromatic compound
No alert found

Aliphatic Carbon [CH];
Aliphatic Carbon [-CH2-];
Aliphatic Carbon [-CH3];

Aromatic Carbon [C];
Carbonyl, one aromatic attach [-C(=0)-];
Ester, aliphatic attach [-C(=0)0];
Hydroxy, aromatic attach [-OH];
Miscellaneous sulfide (=5) or oxide (=0);
Olefinic carbon [=CH- or =C<];
Oxygen, one aromatic attach [-0-]

Discrete chemical;
Organic;
Mono constituent (predefined)

Hydroxy compound;
Phenaol;
Carboxylic acid derivative;
Carbouylic acid ester;
Aromatic compound
No alert found

Aliphatic Carbon [CH];
Aliphatic Carbon [-CH2-];
Aliphatic Carbon [-CH3];

Aromatic Carbon [C];

Carbonyl, one aromatic attach [-C(=0)-];
Ester, aliphatic attach [-C(=0)0];
Hydroxy, aromatic attach [-OH];

Miscellaneous sulfide (=3) or oxide (=0);

Olefinic carbon [=CH- or =C<];
Oxygen, one aromatic attach [-0-]

ERROR!

Hydroxy compound;
Phenal;
Carboxylic acid derivative;
Carboxylic acid ester;
Aromatic compound
No alert found

Aliphatic Carbon [CH];
Aliphatic Carbon [-CH2-];
Aliphatic Carbon [-CH3];

Aromatic Carbon [C];

Carbonyl, one aromatic attach [-C(=0)-];
Ester, aliphatic attach [-C(=0)0];
Hydroxy, aromatic attach [-OH];

Miscellaneous sulfide (=5) or oxide (=0);

Olefinic carbon [=CH- or =C<];
Ouxygen, one aromatic attach [-0-]

ERROR!

Not possible to classify accerding to these Mot possible to classify according to these Not possible to classify according to these Mot possible to classify according to these Slightly reactive (GSH) => Reaction at sp3

rules [GSH)

rules (GSH)

rules [GSH)

rules (GSH)

carbon atom (SM2)

Analogues used for the target prediction can be seen the Data matrix
report. Their selected profiling results, experimental data and/or
parameters are also shown.
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QSAR TOOLBOX

Congratulations!

®* You have completed the tutorial on the standardized workflow
for skin sensitization data gap filling.

®* You have now been introduced to the consecutive steps of the
standardized workflow of the (Q)SAR Toolbox and the rationale
behind each step.

* Note, proficiency comes with practice!
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