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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 an automated workflow.
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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 (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 how to :

* Fill data gaps for a single chemical or batch of chemicals by
automated workflow for skin sensitization (SS)
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QSAR TOOLBOX

Specific Aims

* To introduce to the user the automated workflow for predicting
of skin sensitization potential of chemicals (single chemical or
batch of chemicals)

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

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

Automated workflow for skin sensitization

Mechanistic understanding

« Skin sensitization effect is a complex endpoint resulting in a multifactorial
sequence of events.

« The initiating event of the sensitization process is the covalent binding of a
target chemical to the skin proteins.

« The target chemical may have inherent reactivity towards skin proteins or can
be activated following metabolic or abiotic transformations.
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QSAR TOOLBOX

Automated workflow for skin sensitization

Workflow components

« Except Input and Reporting, the rest of the Toolbox modules are part of the
automated workflow (AW).

The algorithm

Workflow components
User defined target

1. Input —
2. Profiling n Start of AW .
3. Category building Profiling
4. Data gathering —
5. Sub-categorization Category building
6. Data gap filling Data gathering
7. Reporting -

Sub-categorizaion

Data gap filling
End of AW l

Reporting
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QSAR TOOLBOX

Automated workflow for skin sensitization

Workflow components

The algorithm
I ‘Workflow components
* PrOfIIIng I, nput B User defined target
i_ Er,_:fl[mub . Start of AW roflling
v Profilers for primary grouping ! 2;.‘,:%3;’;?;&;0}' categordouitding
. . 6. Data gap filling Data gatherin
o US EPA New Chemical Categories 7. Repoing T
Sub-categorizaion
o Aquatic toxicity classification by ECOSAR pata g filing
. . . . gy = - End of AW
o Protein binding alerts for Skin sensitization effect - Repfrﬁng

o Organic Functional Groups
o Organic Functional Groups by US EPA
o Organic Functional Groups by N. Haider

v' Supporting profilers for further improvement of the
category

o Substance type

o Protein binding potency

o Keratinocyte gene expression
o Structure Similarity

v' Abiotic and biotic activation of chemical is accounted by application of respective
Autoxidation (AU) and Skin metabolism (SM) simulators
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QSAR TOOLBOX

Automated workflow for skin sensitization

Workflow components

The algorithm
‘Workflow components

User defined target
. Input

1 -

2. Profiling Start of AW .
+ Data - SS predictions are based on LLNA and GPMT exp. data. 3 Category uiking Frofiizs

5

6

7

. Data gathering
. Sub-categorization
. Data gap filling

Category building
Data gathering

v LLNA potency categories are Extreme, Strong, Moderate,

= . Reporting l
Weak and Non sensitizer Sub-categorizaion
v' GPMT potency categories are Strong, Moderate, Weak and _E,,cf,,f'j;f’g“l“ﬁ"i“g
Non SenSitizer Reporting

v The dichotomous scale converting LLNA and GPMT potency
categories into Positive and Negative SS is preferred and
used for prediction purposes

Unified skin sensitization scale in Toolbox LLNA GPMT

Extreme, Strong, Strong & Moderate,
Moderate, Weak Weak
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QSAR TOOLBOX

Automated workflow for skin sensitization

Workflow components

The algorithm
‘Workflow components

® Category dEfinitiOn 1. Tnput B User defined target
. . . . . . g . rofiling Start of AW
v If protein binding alert (PBA) is identified in the target 3. Cotogory bilding Profilng
. . . 4. Data gathering l
structure then the primary category is based on this alert 5. Sub-categorization Category building
6. Data gap filling Data gathering
v If PBA is identified after AU or SM simulation then the 7. Reporting ek
. - - - - ub-categorizaion
primary category is defined accounting the metabolic 1
H H Data gap filling
simulation. entoran

Reporting

v If more than one PBA are identified in the parent structure or in the generated metabolites, then:
o the category is defined based on all available PBA as presented in the target structure

o In case no analogues found, the selection of alert is based on the criteria for reliability of
alerts, i.e. most reliable alert is selected (see next slide)

v If No PBA is identified in the parent structure and in the generated metabolites, then the primary
category is defined on global molecular features by using:
o OFGs
o Acute aquatic classification by ECOSAR
o US-EPA New Chemical categories
In this case, the most appropriate category is the collection of a broader group of analogues
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QSAR TOOLBOX

Automated workflow for skin sensitization

Workflow components

The algorithm
‘Workflow components
L Inputr - Us-erlfeﬁnedtarget
- Data gap filling - prediction is based on up to five e e | eotiing
- 4. Data gathering

closest analogues with respect to logKow. s ;uh-im%?finm c;-)tegury':unaang

h. alaga}p illing ata gathering

v Read across is applied as default gap filling approach 7t subcatchrimion

v' Specific subcategorizations are applied depending on the » f‘:;j’g“%ﬁ'““g

profiling result and subsequent primary group formation - Repfrﬁng

(see next slide for more information)
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QSHR TOOLENDY

Automated workflow for skin sensitization

Algorithm of the workflow - Part 1

Input

I

Entering target chemical

Profiling

]

Identification of structural
characteristics and
mechanism of action

A

Data

1

Category definition

skin sensitization database

!

1

s protein binding
alert for skin

sensitization identified
in the target?

b

k

Is protein binding
alert for skin

1% protein binding
alert for skin

sensitization identifled
after AL simulation ?

Al

sensitization identified
after SM simulation?

Y

Drsfine category by the
protein binding alert
identitied in the target

Drefine categary by the
protein binding alert{s)
Identified in the
package targen +

Define category by the
protein binding alert{s)
identified in the
package target +

Data gap filling

Report

1 penerated AU products) Benerated S products
T T
¥ T T
. . .~
Subcategorization by: Subcategorization bey:

1, Substance type
2. PRATor 5%

ke

1. Substamce byps
2. PBAfor 55

A, PBA for 55 +AL
4.  PBA for 55 +5M
5

structural similarity (threshald 50 %)

Frediction is based on

closest analogues

1
'

Report of prediction
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QSHR TOOLENDY

Automated workflow for skin sensitization

Algorithm of the workflow - Part 2

| nput Entering target chemical

I

Identification of structural

Profiling characteristics and
i mechanism of action
Data Skin sensitization database

1 ;

Category definition |— IIILJ- Define category by most populated category
— based on structurally related profiling method 5,
eg. OFG, OFG USERA, eltc.

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 J/
Prediction is based on
closest analogues

W

Report Report of prediction
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QSAR TOOLBOX

Automated workflow for skin sensitization
Summary

* The automated workflow for skin sensitization is based on LLNA
and GPMT experimental data, only

* The AW follows the implemented logic and finished with
prediction;

* The automated workflow (AW) is designed to apply data gap
filling for discrete chemicals, only;

* The AW does not allow interactions during the workflow process;

* Analogous sets of chemicals are selected based on the
hypothesis that the toxicological effects of each member of the
category will show a common behaviour;

* AW can be executed for one chemical as well as for a batch of
chemicals.
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QSAR TOOLBOX

The Exercise

* In this exercise we will predict the skin sensitization effect for:
o Single chemical - Chlorpyrifos [CAS# 2921-88-2];

o Batch of chemicals - the first five substances of the Skin
sensitization ECETOC database.

* This prediction will be accomplished using the automated
workflow for skin sensitization.
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QSAR TOOLBOX

Execution of AW for Skin sensitization
Single chemical, CAS # 2921-88-2

Input: Ways of Entering a Single Chemical

o Chemical Name

* Chemical Abstract Services (CAS) number (#)

* Drawing chemical structure with or without additional defining of the
composition

* Select from User List/Inventory/Databases

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April, 2020 22



QSAR TOOLBOX

Execution of AW for Skin sensitization
Single chemical, CAS # 2921-88-2

Input by CAS number

P Category definition P Data Gap Filling

nnnnnnn

E 2 : @ . B FE Y (&)

MNew Open Cloze Sawve CAS# Name  Structure Composition Select ChemlDs Database Inventory Substructure (SMARTS) Query Define

| Search by CAS#

921882 | | Searct” | oK

Documents

& Document 1 /

2 Select Al || Unselect Al |[ Invert Selection | Selected 0 of 0

1. Click on CAS#;
2. Enter the CAS# of Chlorpyrifos (CAS 2921-88-2);
3. Click on Search.
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QSAR TOOLBOX

Execution of AW for Skin sensitization
Single chemical, CAS # 2921-88-2

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 2 1 - O X
|2921282 | [ Search | [ ok ][ cancel
[ selectAll |[ UnselectAll || Invert Selection | Selected 1 of 1

CAS 2921-88-2
SMILES  CCOP(=S)(0CC)Oclnc(Clc(.. @

CS Relation High

Name Chlorpyrifos - r
CHLORPYRIFOS '
Phosphorothicic acid. O._.. I

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 only one substance is identified based on the this CAS #.
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QSAR TOOLBOX

Execution of AW for Skin sensitization

Location of the Automated workflow for skin sensitization

D1EI.\U
QSAR TOOLBOX S0

» Profiling » Data P Category definition P Da
Gap Filling
= [
Trend analysis Read across
(~] Documents

& Document 1
# [C: 1;Md: O:P: 0] CAS: 2921882

Structure

] Structure info
(] Parameters
(5] Physical Chemical Properties

[5] Environmental Fate and Transport
[#] Ecotoxicological Information

[ Human Health Hazards

(~] Data Gap Filling Settings
Only endpoint relevant
At this position:
QSARs
Automated workflows
Standardized workflows
In nodes below:

QSARs
Automated workflows

=] Select workflow

Choices

9 ) Ecotoxicological Endpaint

Xoserld

38

(OECD QSAR Toolbox

Developed by LMC, Bulgaria

_I/ 7{ 9@' Skin sensitization
(2]

Standardized workflows

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

3. Select Skin sensitization;

4. Confirm with OK

() Skin sensitization for defined approaches

4

oK

Cancel

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories
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QSAR TOOLBOX

Execution of AW for Skin sensitization

There are three options for endpoint selection and the user should select one of them.

=] Select one - O =

Skin sensitization
Which data do you want to use?

L
7@ EC3 from LLNA and SMWN from GPMT assays

1 | O SMWN from GPMT assay
() EC3 from LLNA assay

2|

4'\'\(”( | | Cancel |

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

Execution of AW for Skin sensitization

Once the workflow is started, the Workflow controller appears. It has two main
buttons Continue/Pause (1) allowing to continue or pause and Stop (2) - which
stops the workflow. Furthermore, all actions that have been done during the
execution of the workflow are tracked down and could be seen from the Show
activity log (3) part of the Workflow controller.

‘| Workflow Centroller [Automated mode] — O *

Workflow name  Skin sensitization
General task Defining category with profiler [Protein binding alerts for skin sensitization by OASIS]

1 Active task Active alerts found : [SNAr >> Nucleophilic aromatic substitution on activated aryl and heteroaryl compound:
;‘ o osop
_I/’G) Show action log

| STAGE 2: ALERT DETECTION AND PRIMARY CATEGORY DEFINITION

Retrieving alerts

Determining active alerts

L Retrieving alerts with profiler [Protein binding alerts for skin sensitization by 0ASIS]

Getting all categories for chemical list with profiler [Protein binding alerts for skin sensitizat
Resulting categories : SMAr,SMAr »>> Nucleophilic arematic substitution on activated aryl and heter
Active alerts found : [SNAr >» Mucleophilic aromatic substitution on activated aryl and heteroary
Defining category with profiler [Protein binding alerts for skin sensitization by O0ASIS] .

>
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QSAR TOOLBOX

Execution of AW for Skin sensitization

Xoe6ed
QSAR TOOLBOX 5 =2

»@

Gap Filling
| s
Trend analysis Read across  (QISAR  Standardized Automated

o Documents Filter endpoint tree.

& Document 1

#

Structure
5:Md: 89:P: 0] Enter GF
B [C: 45:Md: 89;P: 0] Data us

— Immunotoxicity i
I— Iritation / Corrosion |
— Neurotoxicity i 1
— Photoinduced toxicity
|— Repeated Dose Toxicity i
{-] Sensitisation AW SWACP L 4 i i 4 i i i i i £ i B 4
‘Workflow Controller [Automated mode] — [m) X i + 4 1 £ 4
£ in vivo s B f f B i
£1 GPMT <OR> LLNA Workflow name  Skin sensitization f B f f B s
EC3 <OR> SMW N <O... 25/89|  Gonoral task Retrieving different analogues for profiler [Substance typel L £ L 5 £ L
= ToxCast 4 + 4 i 4 4
— Taxicity to Reproduction ] Active task n n n n n n
—C] Taxdcoldnet E R I d 3 3 d 3 d
< rofi
: ‘?—‘ﬂmﬂm (@) Show acton g
(] Data Gap Filling Settings G n n n i : :
Only endpoint relevant < >

At this position:
Read-across prediction for EC3, Skin sensitisation, based on 6 values
0SARs ‘Observed: Positive; Predicted: Positive
Automated workflows
Standardized workflows
i e 5 Positive oo oo (1 ee oo® e®e
QSARs E
Automated workflows Z
Standardized workflows 2
g
o
Dnegative . . . o e . .
-5 -4 -3 -2 -1 o 1 2 3 4 5 6 7 8 9 10 n 12

log Kow

JUS— " Accept prcicion
wb] 20100 TS

During the process, the user can see so called “Helpers” (1). This is a new functionality intended to
help the user with specific information associated with analogues used in gap filling approach.
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QSAR TOOLBOX

Execution of AW for Skin sensitization

Information messages and functionalities

The helpers provide different type of information, e.g.:

« warning messages, alerting the user:

The current gap filling state contains data with qualifiers @ I

- for qualifiers availability

- for analogue(s) with composition e - @I

« notification messages:

- if the read-across prediction is obtained by more analogues than
the default 5. This could be due to chemicals with equal descriptor
values (log Kow values)

Currently read-across uses data from 6 neighbours for prediction ® I
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QSAR TOOLBOX

Execution of AW for Skin sensitization

Information messages and functionalities

Functionality used to follow the progress of the active action or to cancel
an active action when an Automated workflow is run.

e To see the progress of the active action click on the clock (1)

e To cancel an active action click on Stop button (2)

Done counts of the
active action

Progress of the
active action

Progress of other
active actions

Stop button (ESC)

Profilng
Progressd24/T45

T30

. Profiing.. | | |
12
Current action Action status

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April, 2020 30
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QSAR TOOLBOX

Execution of AW for Skin sensitization

The automated workflows follow the implemented logic (see slides 10-16) and
finish with accepted prediction.

oo Xosed
QSAR TOOLBOX J.'h 010 .
=
The OECD QSAR Toolbox
for Grouping Chemicals
Y - into Categories
Trend analysis Read across ~ (Q)SAR Standardized Automated

Profiling » Category definition

Gap Filling

Developed by LMC, Bulgaria

° — Filter endpoint tree... Y [l ltarget] o : ~
Success — O x !
e s 1
Structure oS = - e 00 \/-91‘ - "5,-9 |y .
1 |8 % ; 1
L — Prediction accepted successfully '
St o I
(%) Parameters | Workflow Controller [Finished workflow]
(%] Physical Chemical Properties
[) Environmental Fate and Transport Workflow name: 1
[#]) Ecotoxicological Information General task
[5) Human Health Hazards i Active task
—— Acute Toxicity i
) ADME i Pause stop
+— Bioaccumulation i
— Carcinogenicity J (~) show action log
— Toxicity / ici J Retrieving different analogues for profiler [Substance type] A
|— Genetic Toxicity Subcategorization by profiler [Substance type], resulted in the removal of [10] chemicals
o Subcategorization by profiler [Protein binding alerts for skin sensitization by OASIS]
[ty Retrieving different analogues for profiler [Protein binding alerts for skin sensitization by OASI
_ — lrritation / Corresion J Subcategorization by profiler [Protein binding alerts for skin sensitization by OASIS], resulted i
Neurotoxicity STAGE 5: ACCEPTANCE RESOLUTION
Data Gap Filling Setti — i ici :
o SaBER g SEE A R T T Passing control to the workflow controller
— Repeated Dose Toxici i icti
Only endpoint relevant P ose Toxicity . Accepting prediction
AW SWAOP | v
At this po: < >
—
QSARs
Automated workflows GPMT <OR> LLNA
Standardized workflows EC3 <OR> S M W N <O... 47/93 R: Positive M: Positive M: Category 1A M: Positive : Negative M:23.6 % M: 0302 % M: 615 % M: Positive: M:2% M: 0.829 % M: Stre
In nodes below: — ToxCast ! ! ! !
s — 'luxi(ily.m I?Epmdlldimf R
Automated workflows —8 D
Standardized workflows Profiling
Predefined
Substance type Discrete chemical,

When the prediction is accepted successfully, it appears on the matrix (1). In this case the predicted 7
» result (R:) corresponds to the experimental data (M:). Click on "OK"” (2) |
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QSAR TOOLBOX

Execution of AW for Skin sensitization

E — m — Xose @
QSAR TOOLBOX th Sonco % )

» Input » Profiling » Data P Category definition  » Data Gap Filling P Report ‘g

— Hericiow The OECD OSAR Toolbox
[EE| L | () Data paints - = % j Chemicals
— <3 P =

Trend analysis Read acro: Standardized Aut

o Dotuments Filter end

cument 1

Prediction approach

1] CAS: 2021882 Human Health R: Positive (Skin | - Positive (Skin EC3 <OR> Read-across, executed by AW 'Skin L

[T et il | <. . Hazards Sensitisation S;E;fg;t'“ I ‘;gél&;am" B GPMT <OR> LLNA Skin Skin | nsitization” ;_‘.IQ.'
T (ECETOC)) (ECETOC) <enitization
S resre AT s N

Subcategori | I i ;
: W structu Category B ¥

ElParame) it M:6.91% (Skin |  6.91 % [Skin ?w“"[;z‘fd (solid-based]
[#] Physical sensitization EC3 | sensitization EC3 LLNA False g indication f EC3 1032 LMC,BUL Skin
. |Hazards;Sensitisation [ratio)) {ratio)) AgroScience contact
[#] Environ s .
[ Ecotoxi allergenic
] Human e
—— Acyl
—iz ADN . >
—— Bio i i
P A moce s ]
— D Toxicity / icity
—— Genetic Toxicity
—— Immunotoxicity
[~ Initation / Corrasian
—— Neurotoxicity
(] Data Gap Filling Settings |— Photoinduced taxicity
—— Repeated Dose Toxici
Only endpoint relevant J ose Toxicity -
=] Sensitisation AW SWAOP
At this position:
QSARs &) in Vivo
Automated workflows ] GPMT <OR> LLNA [ £ 2 sttt |
Standardized workflows | R: Positive l M: Positive M: Category 1A M: Positive M: Negative M: 236 % M:0302 % M:6.15% M: Positive M:2 % M: 0.829 % M:
e £C3 <OR> S MWN 47/93 M:691% M: Category 18 M: Category 18 M:2% M: 198 % M:
2 <OR> Skin sensitisatior]] I M: Category 16 M: 64 %
QSARs TaxCast
Automated workflows -
Standardized workflows Toxicity to Re 1 .
—{#] Toxicokinetic} d Distribution
Profiling
Predefined
Substance type Discrete chemical

. Double click on the cell with the prediction (1) opens the Data points window. Here the user can see !
more information for their prediction. It is seen that only EC3 data is used for the prediction (2) and the
prediction approach is read across executed by AW “Skin sensitization” (3).
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QSAR TOOLBOX

Execution of AW for Skin sensitization

sy T ™ Xeeed

QSAR TOOLBOX @ SBio % (=2

P Input P Profiling P Category definition » ng » Report Q
Gap Filling ‘Workflow The OECD QSAR Toolbox
-

= N =. & ¢

Trend analysis Read across  (Q)SAR Standardized Automated

° Documents Filter endpoint tree... Y |1 [target]

cument 1 1
21882 . ) e ~a 1 I LA
1] SNAr >> Nucleophil | SRR e o rom oo Peeereees o IOD LN -2 L A .ol L 10
P: 1] Enter GF (AW by rea ! - ) - w4, ; L : 94
Waorkflow Controller [Finished workflow] - O )G I ;
(] Structure info )
(2] Parameters 2
(%) Physical Chemical Properties Workflow name
[ Environmental Fate and Transport oy pa) gask Passing control to the workflow controller
(%] Ecotoxicological Information
() Human Health Hazards Active task
— Acute Toxicity .
3 ome Pause Stop
— Bioaccumulation
[ Carcinogenicity () show action log
I Developmental Toxicity / Teratc
—— Genetic Toxici STAGE 1: INITIAL DATA COLLECTION AND CHECKS -
— i Retrieving target
t—— Irritation / Co 1 Subcategorization by profiler [Substance type]
I Neurotoxicity,
(-] Data Gap Filling Settings |— Photoi Select databases
) |— Repeated Dose Toxicity Setting selected databases to [Skin Sensitization,Skin sensitiz
Only endpoint relevant
(-] Sensitisation
At this positi
o STAGE 2: ALERT DETECTIOMN AND PRIMARY CATEGORY DEFINITION g
QSARs (i Vivo Retrieving alerts
Automated workflows =] GPMT <OR> LLNA Determining active alerts
Standardized workflows Retrieving alerts with profiler [Protein binding alerts for ski % M:0.302 % M:6.15 % M: Positive M: 2 % M: 0.829 % M:
BE <3 s P ; i h o i M: i 1A M: C 8 M:2% M: 198 % M
In nodes below: <OR> Skin sensitis Getting all categories for chemical list with profiler [Protein : Category : Category 3 = 8
o Resulting categories : SNAr,SMAr >> Nucleophilic aromatic subst M: Category 18 M: 64 %
ETE —— ToxCast Active alerts found : [SMAr »>> Nucleophilic aromatic substitut
Automated workflows - 5 Defini . ith i1 Protein bindi lerts F ki
Femierifat o e — Toxicity to Reproduction & 1n1r.|g category wi profiler [ r'o.eln in 1n% a ?r 5 or ski
“—{%] Toxicokinetics, Metabolism and Computing alert performance for profiler [Protein binding alert
Pr g Alerts:
Predefined SNAF >> Nucleap?'.]i.]..ic ar‘um?tic.substitutiun on activated ar):l
SN2 3> Nucleophilic substitution at sp3 carbon atom »>» (Thio) -«
Substance type
< >
Copy Log

The Workflow Controller does not close itself automatically. The user can expand the activity log (1) and |
to examine all performed steps during the Automated workflow execution. After that the controller have
to be closed by click on the close button (2).
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Execution of AW for Skin sensitization

a% Document 1

# [C 1:Md: O:P: 1] CAS: 2921882
O [C: 51:Md: 92:P: 1] SNAr > > Nudeophilic aromatic substitution on activated aryl and heteroaryl compounds > > Activated aryl ar
B [C: 45:Md: 89:P: 1] Enter GF (AW by read-across)
B [C: 45:Md: 89:P: 1] Data usage options are changed to: Maximal

@ [C: 35:Md: T7:P: 1] Subcategorized: Substance type
@ [C: 32:Md: 72-P: 1] Subcategorized: Protein binding alerts for skin sensitization by OASIS

The new organization of the Toolbox allows the Documents panel (1) to be consistent
in each of the toolbar sections. This gives the possibility to the user to go
back/forward through the subcategorization steps by moving up/down to the
document tree. In this way the user can follow each step of the executed automated
workflow. The grey highlighting of the last leaf of the tree indicates that a prediction
has been accepted at this level.
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Execution of AW for Skin sensitization

Report: Generation of report

01010 = AO"H“JJ
QSAR TOOLBOX B0 % ~ha)

P Input ¥ Profiling P Category definition  » Data Gap Filling » Repart -@

Reports Bxport The OECD QSAR Toolbox
— — — —
B B B B
Prediction Dat Matrix Category OMRF  SMiFile SDFFile CASList Data Matrix
o Filter endpaint tree... Y 1 lterget]

Document 1

Structure
S vy by
] Data usage o

& [C: 35

(4] Structure info

[5] Parameters.

(] Physical Chemical Properties

[5] Environmental Fate and Transport
[] Ecotoxicological Information
(5] Human Health Hazards
—— Acute Toxicity

—{] ADME

— Bioaccumulation

—— Carcinogenicity
— Toxicity / icity
— Genetic Toxicity

+—— Immunotoxicity

t— lrritation / Corrosion

—— Neurotoxicity

—— Photoinduced toxicity

—— Repeated Dose Toxicity i
] Sensitisation AW SWAOP | 2

in Vivo
{z) GPMT <OR> LLNA

R: Positive M: Positive M: Categary 14 M Positive M:Negative  M:236% M 0302 % M: 615 % M: Positive M:2 % ;0829 % M:
EC3 <OR> SMWN 47/93 M:691% M: Category 14 M: Category 18 M:2 % M: 1.98% M:
<OR> Skin sensitisation Wl Category 18 G

— ToxCast
— Taxicity to Reproduction
) Taxicokinetis e

Profiling
Predefined
Substance type Discrete chemical

1. Go to the Report module;
: 2. Click on the cell with the prediction;
] 3. Click on Prediction button —
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Execution of AW for Skin sensitization

Report: Generation of report

“| Customnize report content and appearance

B Add RAAF scenario
Prediction

Target and prediction summary

Prediction details (I)

Prediction details (|1}
Target profiles 2
[] Analogues selection details

[[] Appendix: Grouping / subcategorization

[T Appendix: Data pruning

[ Appendix: Specific report explanations
Category

Category definition and members

Caonsistency check

Options
Data matrix

Options

| Move Up | | Move Down |

1 Remove password protection of the PDF files.
MNote: 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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Execution of AW for Skin sensitization

Report: Generation of report

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

appears. It contains two type 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.
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Execution of AW for Skin sensitization

Report: Generation of report

Prediction report

Frediction of EC3. Skin sensitization for LORSBAN 17

QSAR Toolbox prediction for single chemical

Date: 14 Apr 2020

Author(s):
Contactdatl Usage of the automated workflow for
T informati . . . - . .
e BT predicting of skin sensitization potential
case: 2921882 Chirpyrifos is noted in the Prediction report.
l(}:(‘:{:l:’cll:;(:jé{lmﬂc ine(C Other: EC Number:2203544 E};LORMIFOS (DURSBA
chlarpyrifes (dursba
n) (cpf) {o.0-diethy
. [—;—(3,:5,6-h'1:|1|0m .
Jog Sy
P ’ phos)
CjCH
Structure 3
Prediction summary
Predicted endpolnt: EC32, Skin sensitisation: Mo effect specified; Mo species specified: No duration
specfied; Mo guideline specified
Data p;l : Rea:l—acss S::Iysis. Automated workflow for Skin sensitization
Summary: manually editable field
Net provided by the user
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Execution of AW for Skin sensitization

Report: Cateqgory report

N— Category report
QSAR Toolbox report for category
1. Category definition
1.1, Category definition
Category name CvusHy e i
HWat provided by the user
Covered (tarpet) endpoint(s)
- Human Hapth Hazsrds Sersitisaton: EC3 <0R> 5 MW N <OR> Sin s=nsitsation, GPMT 90> LLNA, IR
Whea, Skin
‘Category hypothesis Ly ac¥atie e
Hat provided by the wser
1.2. Category members.
Information of category members
Table of categary members
3 [CAS Narne [SMILES Sructure
1 z921-88-2 LOASBAN cCOP(=SHOCCCel nelCix]
[Chec1dl
O
] 2
e —)
]
CHy
2 577399-00-3  [{r)-5-ovomard-{l-  |OC[Ocles(BrionelNjele(or) »
12 5-cchian-3- e Pyt L
Muarcohemd]ethay] LO
oyridin-1-amine T
b A
o™
1 41874-03-3  |Cooyfucefen {CC0c1cn)Dednenloc I
WFIFIEl [N+ 1{00-11=0
A O
TRRF vd 4.1

QEAR Tookax 4.4.1
Databasa vemion: 4.4.1

QSAR TOOLBOX

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories

4 B1408-37-3 FAurmooyT-meatil ::F;l;?::]ﬁ\;:l[:—ﬂﬂﬂn | vm -
I .
_ _ Information for
L s P | the members of
3 S4700-557  [TRICLOFYR ESTER |OCCCOCCOCI=0jC0cine t h e Ca teg 0 ry

) OleclO _;g-f .
Y obtained as a

g result of AW
application IS
h included in the
o Category
report.

7 S4470-BE-E Formuiaticn 16 CCOCoCCOC{=0100cire

jnetmecio 'U

IRanges for selected physicochemical properties and calculated parameters:

Kot arovided by user

Purity { Impurity
Mot provided Dy the: user
1.3, Proflles/Metabolisms.

List of profiles/metabolisma.
Profleas used for grouping subcategortzation:

sV it !

~ 5Nir >> Mucleaphiic aromatic subsithution o acBvabed aryl and heteroaryl compouncs » > Actfvated
aryl and hetersaryl compounds (Protein binding alerts for sidn sersitizatian By OASIS) (ordmary
ancuming)

 Substance type (Fubtatsgarzation)

« Protein Einging serts for skin

Ey QBEIS zatan)

2. Consistency check
2.1, Physicochermical similarity

QEAR Tooboax 4.4.1 TPHF w1

Databasa version: .41
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Execution of AW for Skin sensitization

Report:

Generation of report

INSERT  PAGELAYOUT ~ FORMULAS o Signin
-
= . .
" Data matrix re pOI‘t a e [ ] B < @) Iy
Fill+
- e DA Note Insert Delete Format Sort& Find &
 Format Painter Tu-E- 204 - - - &dear e Select-
Ciipboard 5 Font w Alignment w Number n Styles cells editing s
AL - ~
A B c D £ £ G H 1 ] K L ™ N 0 [ a R s T u w [
1 Target chemical Neighbour #1 Neighbour #2 Neighbour #3 Neighbour #¢ Neighbour #5
2 Substance identity
]
Struct g
ﬁfgx @7@( o
3
4 |cas number 2821882 577383-00-3 42874033 130841235 1897-456 2402781
Chemical name LORSBAN (r)-5-bromo-3-{1-(2,6-d Oxyfluorfen - chorathalor 2,3,5.6-TETRACHLORPYRIDINE
s fluorophenyl)ethoxylpyri
6
€COcteclOc2eee(ce2C)C(FIFIFlcccd NH(L [o-
CCOP(=S)(OCCIOe Ine(Clc(Cljectc] CClcce(BrienciNeLe(Clcee(Fleicl Clete(Clje(ca)e(Clclcanjeact Lec(Clie(Cljne1c]
B (=5){0CC)Octne(Clie(Clec: (Occe(BrienciN)ele(Cl)cee(F)e: o0 JInslt=0)c eclclicloa(F) FIciFICiFFIFect leLe(Cl)c(CaN)e(Clje(CAN)e: elee(Clje(Cljnc:
8
S Parameters unit
10
11 Profilers
12 Profiles used for grouping/subcategorization

SNAr > Nucleaphilic aromatic substitution on
activated aryl and heteroaryl compounds »»
Activated aryl and heteroaryl compounds
(Protein ts for skin i by

SNAr > Nucleophilic aromatic
substitution on activated aryl and
heteroaryl compounds =» Activated aryl
and heteroaryl compounds;

0AsIs) (primary grouping)

'Substance type (subcategorization)

Protein binding alerts for skin sensitization by
OASIS (subcategorization]

17 Measured and predicted data
18 |Data used for prediction

sublevel endpoint

SN2 == ion at sp3
carbon atom = (Thio)Phosphates.
Discrete chemical;

Mono constituent (predefined);
Organic
SN2 >> Nucleophilic substitution at sp3
carbon atom »» (Thic)Phosphates;

substitution on activated aryl and
heteroaryl compounds =» Activated aryl
and heteroaryl compounds

species, duration, test
type, type of method,
assay, strain, test
guideline, year, reference

value  unit

SNAr >» Nucleophilic aroma
substitution on activated aryl and
heteroaryl compounds > Activated aryl
and heteroaryl compounds

Discrete chemical;
Mono constituent (predefined);
Organic

SNAr >> Nucleophilic aroma
substitution on activated aryl and
heteroaryl compounds #» Activated aryl
and heteroaryl compounds

species, duration, test
type, type of method,
assay, strain, test
guideline, year, reference

value  onit

 aromatic ‘SNAr > Nucleophilic aromatic
substitution on activated aryl and
hetersary| compounds »> Activatzd aryl

and heteroaryl compounds

SNAr > Nucleop!
substitution on activated aryl and
hetersaryl compounds > Activated aryl
and heteroaryl compounds

Discrete chemical;
Mono constituent (predefined);
Organic

Discrete chemical;
Mono constituent (predefined);
Organic

SNAr >> Nuelesphilic aromatic
substitution on activated aryl and
heteroaryl compounds == Activated aryl

and heteroaryl compounds

SNAr >> Nuelesphilic aromatic
substitution on activated aryl and
heteroary| compounds = Activated aryl
and heteroaryl compounds

species, duration, test
type, type of method,
assay, strain, test
guideline, year, reference

Species, duration, test
type, type of method,
assay, strain, test
guideline, year, reference

value  wnit volue  unit

‘SNAr 3> Nucleophilic aromatic
substitution on activated aryl and
hetersaryl compounds >> Activated aryl

and hetzroaryl compounds

Discrete chemical;
Mono constituent (predefined);

Organ

SNAr >> Nuclesphilic aromatic
substitution on activated aryl and
heteroaryl compounds > Activated aryl

and heteroaryl compounds

value

unit

species, duration, test
type, type of method,
assay, strain, test
guideline, year, reference

mouse

shar > Nucleophilic aromatic
substitution on activated aryl and
hetersaryl compounds >> Activated aryl

and heteroaryl compounds

Discrete chemical;
Mono constituent (predefined);
Orga

SNAr 3> Nucleophilic aromatic
substitution on activated aryl and
heteroaryl compounds >> Activated aryl

and heteroaryl compounds

species, duration, test
type, type of method,
assay, strain, test
guideline, year, reference

value  unit

Sheet1

[

] D

Analogues used for the target prediction can be seen in the Data

matrix report. Their selected profiling results,
and/or parameters are also shown.
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QSAR TOOLBOX

Execution of AW for Skin sensitization
Recap

The application of the automated workflow aims to facilitate the Toolbox
users' work limiting their activities. The AW for SS requires only user
activity such as:

e defining the target molecule by entering it in Toolbox by using either
CAS#, name or smiles

e activating the automated workflow
e specification of the endpoint
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The Exercise

* In this exercise we will predict the skin sensitization effect for:
o Single chemical — Chlorpyrifos [CAS# 2921-88-2];

o Batch of chemicals - all substances of the Skin
sensitization ECETOC database.

®* This prediction will be accomplished by using of the automated
workflow for skin sensitization.
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Execution of AW for Skin sensitization
List with chemicals (batch work)

Input: Ways of Entering a Chemical List

r|a
QSAR TOOLBOX @ 10100

P Category definition P Data Gap Filling

Single Chemical

= =B @ > 3§

CAS#* MName  Structure Composition

1) Database
2) Inventory

3) List: Last used files/ From examples folder
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Execution of AW for Skin sensitization
List with chemicals (batch work)

| Select database — O e

Input: Load a database o

pticns 4 1 Selected

Select All Unselect All Imvert Option
g1 % 4 Human Health Hazards
QSAR TOOLBOX 10100

Acute Oral toxicity DB
¥ Profiling P Category definition ~ » Data Gap Filling P Report ADME Database
Document — .Single Che:ni:al — — Cl =mical List Search Target Endpaint Bacterﬁl muGgeniCity‘ ISSSTY
‘ & X = i L34 ] 'i/ - [ % = . Y @ Biocides and plant protection ISSBIOC
New  Open  Close Save Name  Structure Composition  Select ChemIC & itory List Substructure (SMARTS)  Query Carcinogenic Potency Data base (CPDB}
Carcinogenicity&mutagenicity ISSCAN
Cell Transformation Assay ISSCTA
Dendritic cells COLIPA
Developmental & Reproductive Toxicity (DART)
Developmental toxicity database (CAESAR)
Developmental toxicity ILSI
ECHA REACH
ECOTOX
Eye Irritation ECETOC
Food TOX Hazard EFSA
GARD Skin sensitization
Genotoxicity & Carcinogenicity ECVAM
Genotoxicity QASIS
Genotoxicity pesticides EFSA
Hurran Half-Life
Keratinocyte gene expression Givaudan
Keratinocyte gene expression LuSens
Micronucleus ISSMIC
Micronucleus OASIS
MUMRO non-cancer EFSA
REACH Skin sensitisation database (normalised)
Receptor Mediated Effects
Rep Dose Tox Fraunhofer ITEM
2 Repeated Dose Toxicity HESS

H o Rodent Inhalation Toxicity Database
1. Click on Database; S reation

2. Select Skin sensitization ECETOC; in Sensiization
i Skin sensitization ECETOC
3. Click on OK. ToxCastDB 3

Taoxicity Japan MHLW

Toxicity to reproduction (ER)
5 TowRefDR LIS-FPA

Documents.
& Document 1
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Execution of AW for Skin sensitization
List with chemicals (batch work)

Input: Load a database

00000
01 0

£ [ 39:Md: 0;P: 0] Skin sensitization ECETOC || EEEET P P
Yol

[¥] Human Health Hazards

All chemicals of the selected database are loaded in
the data matrix.

( Skin sensitization ECETOC database consists of 39
L ‘ ‘ compounds.
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Execution of AW for Skin sensitization
List with chemicals (batch work)

Xo6e @

QSAR TOOLEBOX 01 0 A

» Profiling ! 5 ”Qa
The OECD QSAR Toolbox

for Grouping Chemicals
into Categor

Gap Filling

(Q)SAR Standardiz 1 Automated Developed by LMC, Bulgaria

fer endpaint tree...

Documents
Document 1 }
S [C: 39:Md: 0;P: 0] Skin sensitization ECETOC - » . - ) i P . )
Structure i [N g Y sy, | S s e s - _}:—@ | ‘.g% \?/\: e
L : ) Ly ol
=1 Select workflow — O X :
] Structure info
(] Parameters.
[#] Physical Chemical Properties Choices
(] Environmental Fate and Transport . . .
[ Ecotoxicological Information © O Ecotoxicological Endpoint

(3] Human Health Hazards

Skin sensitization for defined approaches

[~} Data Gap Filling Settings

Only endpoint relevant

At this position: 4

QSARs
Automated workflaws
Standardized workflows oK Cancel

In nodes below:

QSARs
Automated workflows
Standardized workflows

1. Go to Data Gap Filling module;
2. Click on Automated button; .
3. Select Skin sensitization; [ x |
4. Confirm with OK
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Execution of AW for Skin sensitization
List with chemicals (batch work)

2] Select one — O x

Skin sensitization
Which data do you want to use?

EC3 from LLNA and SMWN frem GPMT assays

1 O SMWN from GPMT assay
(0 EC3 from LLNA assay

2

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

K | | Cancel |
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Execution of AW for Skin sensitization
List with chemicals (batch work)

When the targeted endpoint is selected, a new dialog related to
the application range of the workflow appears.

The whole range is set by default.

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April, 2020 48



QSAR TOOLBOX

Execution of AW for Skin sensitization
List with chemicals (batch work)

o0 Xesed
QSAR TOOLBOX @ h 8 x

=5

» Input » Profiing » Category definition at: g » Report. @

Gap Filling Workflow The OECD QSAR Toolbox
= e *
Read across  (Q)SAR Standardized Automated

(] Documents Filter endpoint tree..
Document 1
£ G 39:Md: 0:P: 0] Skin sensitization ECETOC

Structure

. i Fer.

5
/

& Structure info

[#] Parameters

(3 Physical Chemical Properties

[#] Environmental Fate and Transport

[#] Ecotoxicological Information
[5) Human Health Hazards

I Acute Toxicity ) Workflow Controller [Automated - - =] X
(] ADME =) Select the range on which to execute the .. X
- Bioaccumulation Workflow name  Skin sensitizatiof
— Carcinogenicity General task
- Developmental Taxicity / Teratog:
Genetic Toxicity Active task > 1 | < [39 ]

[ arencenty
— o Coronon

. - I Neurotoxicity () show action log
(~] Data Gap Filling Settings —— Photoinduced toxicity
+— Repeated Dose Toxici
Only endpoint relevant v =Y A
O] Sensitisation AW SWAOP _

At this positiol

QSARs
Automated workflows
Standardized workflows

{z) GPMT <OR> LLNA
EC3 <OR> S MW N <OR> Ski...
In nodes below: — ToxCast

— Toxicity to Reproduction

QSARs
Automated workflows —a and
Standardized workflows
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Execution of AW for Skin sensitization
List with chemicals (batch work)

« The workflow in a batch mode finishes when the automated
workflow is executed for the last chemical in the specified
range(s).

« No messages for the individual predictions appear during the
workflow.

« In some cases following the implemented logic in the
workflow, no analogues are found or they are removed during
the subcategorization process. Then no prediction result
appears in the data matrix cell (see on the next slide).
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Execution of AW for Skin sensitization
List with chemicals (batch work)

01010 A B4 e :i'
01 0 o
QSAR TOOLBOX @ 20100 i)
=&
The OECD QSAR Tc

for Grouping Chemicals
® into Categof

» Profiling » Category definition

Gap Filling
B =. %
Readacross (Q)SAR  Standardized Automated

Developed by LMC, Bulgaria
Filter endpoint tree...

Documents

Document 1

f e -
- Y
o

Structure

] Workflow Controller [Finished workflow] - O x
 Swucture nfo E—
Parameters Workflow name
(%] Physical Chemical Properties
y-s = General task
[#] Environmental Fate and Transport
(%] Ecotoxicological Information Active task
(=) Human Health Hazards i e Stop
—— Acute Toxicity J
—{#] ADME J
—— Bioaccumulation J () show action leg
N . STAGE 1: INITIAL DATA COLLECTION AND CHECKS A
[~ Carcinogenicity o Retrieving target
— Toxicity / icity J Subcategorization by profiler [Substance type]
—— Genetic Toxicity J v
—— Immunotoxicity R 4 2
[ iaton Comosion : Copy Log
—— Neurotoxicity J
(] Data Gap Filling Settings —— Photainduced toxicity J
—— Repeated Dose Toxici
Only endpoint relevant > ose Toxicity °
AW SWAOP |
At this position:
OSARs
Automated workflows £ GPMT <OR> LLNA
Standardized workflows EC3 <OR> S MWN <O0... 25/25 R: Positive R: Negative R: Positive R: Negative R: Positive R: Pasitive R: Pasitive
In nodes below: e e =
QSARs ux:nly.tn . pro Etlurl o -
Automated workflows — &)
Standardized workflows
< >

39 [ [
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Execution of AW for Skin sensitization

List with chemicals (batch work)

If automated workflow in single mode is executed for such kind of chemicals,
message advising to try the standardized workflow appears. Another alternative
is to execute Skin sensitization workflow for defined approaches.

in Vivo
GPMT <OR> LLNA |
EC3<OR=SMWN (112)
— ToxCast |
t—— Toxicity to Reproduction |

—{#] Toxicokinetics, Metabolism and Distrib

() Workflow Controller [Autorated mode] - O %
= Profile
? Predefined Workflow name  Skin sensitization
Substance type
_ﬁdpﬂim Specific General task Acceptance resolution
Prr(V)tein binding alerts for skin se Active task Accepting pradictiof (=) Message %
Structure simiarty Tser
Metabolism/Transformations 3 Couldn't make a prediction using automated workflow, please try using standardized workflow instead
Autoxidation simulator (%) show activity log
Skin li i IBd
e Read-across prediction for EC3 <OR> S MW N,
Observed: not converted (x2); Predicted: NJA
Prediction
= Posi
=
=
“
&
=]
v
& Neg o
T T T
18 1.6 -14 12 1 0.8 0.6 -04 0.2 0
log Kow
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Execution of AW for Skin sensitization
List with chemicals (batch work)

Report: Generation of report

At this stage, it is not possible to generate reports for chemicals
predicted in batch mode.

The system kindly informs you that Predictions from batch mode
cannot be reported.
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Congratulations!

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

®* You have been introduced to the automated workflow in a
single and in a batch mode.

®* You have now been introduced to the consecutive steps of the
AW for SS and the rationale behind each step.

* Note, proficiency comes with practice!
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