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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

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.

The OECD QSAR Toolbox for Grouping Chemicals into Categories July, 2017 7



QSAR TOOLBOX

Outlook

* Background

* Objectives

* Specific Aims

* Automated workflow

* The exercise

The OECD QSAR Toolbox for Grouping Chemicals into Categories July, 2017 8



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 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 . 2. Profiling Start of AW )
v If protein binding alert (PBA) is identified in the target 3. Category building Profiling
. . . 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 b
. - - - - ub-categorizaion
primary category is defined accounting the metabolic 1
H H Data gap filling
SI m U I atl 0 n . _.':'mf of AW l

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

Data gap filling - prediction is based on up to five
closest analogues with respect to logKow.

v' Read across is applied as default gap filling approach

v' Specific subcategorizations are applied depending on the
profiling result and subsequent primary group formation
(see next slide for more information)

July, 2017

‘Workflow components

. Input

1

2. Profiling

3. Category building
4. Data gathering

5. Sub-categorization
6. Data gap filling

7

. Reporting

The algorithm
User defined targe
Start of AW
Profiling

Category building
Data gathering

Sub-categorizaion

Data gap filling

End of AW l

Reporting

t
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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
Overview

* 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 by using of the automated
workflow for skin sensitization.

The OECD QSAR Toolbox for Grouping Chemicals into Categories July, 2017 19



QSAR TOOLBOX

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

Input: Ways of Entering a Single Chemical

QSAR TOOLBOX

P Category definition » Data Gap Filling

Document
Close

New Open CAS#  Name Structure Composition  Sel

Developed by LMC, Bulgaria

+ Document 1

. 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 QSAR Toolbox for Grouping Chemicals into Categories July, 2017 20



QSAR TOOLBOX

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

Input by CAS number

—

QSAR TOOLBOX C) 10100

P Input » Category definition P Data Gap Filling

Chemical L'g,

B & X & m @ -

New Open Close Save CA5#  Name Structure Composition  Select

1 Search by CAS#

1 921882 ~| [ Search | oK

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

=

Click on CAS#;

2. Enter the CAS# of Chlorpyrifos
(CAS 2921-88-2);

3. Click on Search.

The OECD QSAR Toolbox for Grouping Chemicals into Categories July, 2017 21



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 £ 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 o
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 the user can decide which substance to be retained for the
subsequent workflow.
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QSAR TOOLBOX

Execution of AW for Skin sensitization

Location of the Automated workflow for skin sensitization

Q SAR TOOLBOX
» Input » Profiling
Gap Filling Wiork#lo
s
- -
Trend analysis Read across (Q)SAR  Standardized Automated

° Documents Filter endpoin

° Data Gap Filling Settings

Only endpoint relevant
Only chemical relevant Structure
At this position:

Select a cell with a rigid (bold) path
Automated workflows 0

Standartized workflows 0

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

[#] Ecotoxicological Information
[#] Human health hazards

— = =
01010

l'h fo100
10100

» Category definition

P Data Gap Filling

The OECD QSAR Toolbox
for Grouping Chemicals

into Categories

Developed by LMC, Bulgaria

[#] Environmental Fate and Transport

“| Select workflow

Choices

() Ecotoxicological Endpoint

7@ Skin sensitization

1.Go to Data Gap Filling; 2. Click on Automated button;
3. Select Skin sensitization; 4. Confirm with OK

The OECD QSAR Toolbox for Grouping Chemicals into Categories

July, 2017

23



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|\'\0K | | Cancel |

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

The OECD QSAR Toolbox for Grouping Chemicals into Categories July, 2017 24



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 controller — O >

Workflow name Skin sensitization

General task Defining primary category
1 Active task Getting all categories for chemical list with profiler [Organic functional groups] and metaboalism []
1 Pause

_l/@ Show activity log
e — e il — T ol il

— et — il | —————— e LJ
3 Gathering data -
Gathering of data reswulted in chemicals/data points : (18, 29}
Getting all categories for chemical list with profiler [Agquatic toxicity classification by ECOSAR]
and metabolism []
Resulting categories : Esters,Phencls

Defining category using profiler [Aquatic toxicity classification by ECOSAR] and metaboli=m []
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 OASIS wl.4] and metabolism []

Resulting categories : Mo alert found

Getting all categories for chemical list with profiler [Organic functional groups] and metabolism []

v
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QSAR TOOLBOX

Execution of AW for Skin sensitization

01010
QSAR TOOLBOX C) Saron

» Input ® Profiling » Category definition ® Data Gap Filling

Gap Filling Workflow

= W = & ®

Trend analysis Read across (Q)SAR  Standardized Automated

o [ —— Filter endpoint tree...

(~) Data Gap Filling Settings
Structure
Only endpoint relevant
Only chemical relevant

At this position: [E Structure info

Select a cell with a rigid (bold) path (3] Parameters
Automated workflows
Standartized workflows

Workflow controller

Workflow name  Skin sensitization

General task Performing data gap filling

Active task Changing gap filling Y data usage to [Maximal]

for EC3, based on 7 values Select / filter data

g
Eﬂl
e
°
°
.
°
(]
°
L]
)
.
L
®

-4 =2 -2 =1 0 1 2 3 4 5
log Kow o
N " Aecept predicion

8 [create gap filling state | | q
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.

[Create state
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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 (logKow values)

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

The OECD QSAR Toolbox for Grouping Chemicals into Categories July, 2017 27



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 QSAR Toolbox for Grouping Chemicals into Categories July, 2017 28
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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.

Gap Filling Worldflow

= B = & ¢

-
Trend analysis Read across (QJSAR  Standardized Automated

° Documents Filter endpoint tree...

Data Gap Filling Settings
Structure

Lo

)

O

<
Y,
Ron

>Q

o

[#] Structure info
Success x
‘Workflow Controller [Finished workflow]

workflow name  Skin sensitization

General task Acceptance resolution Prediction accepted SUECESS'FU”}"

Active task r
Pause Stop 2
|
-
P L !

— lrritation / Corrosion

—— Neurotoxicity

+—— Photoinduced toxicity

—— Repeated Dose Toxicity |
Sensitisation AW SW AOF

Skin | | | | |
(18133)| M: Positive 1 | M: Positive | | M: Positive | M: Positive
EC3<OR-SMWN R: Positive M: Positive M: Positive

—— ToxCast
— Toxicity to Reproduction

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

Execution of AW for Skin sensitization

Gap Filling Workflow The OECD QSAR Toolbox

. "3 ’ into Cateq

-
Trend analysis Read across  (Q)SAR  Standardized Automated Developed by LMC, Bulgaria

1 [target]

° Documents Filter endpoint tree...

. f I e ]
Structure A él . Lo ~ @ : TCI)I;{; “r'@\L - “[@

omatic substitution on activated aryl and heterog
iromatic substitution on activated aryl and he

| Subcategorized: Substance fype Strong sensitiser =
: 27 Subcategorized: Protein binding alerts for si ‘
[ S A T R M: Positive (Skin | 692 % (Skin Submitted by | oo < 10%i Weak

omatic substitution on activated aryl and heteroz [EITEREEE b T sensitiser = EC3 Skin .
>matic substitution on activated aryl and hetero: || IR SRR, 1 sensitisation |l | sensitization EC3 | LLNA False Dow EC3 LMC BUL Skin

3 . >=10% < 30%; Non| Sensitization
across) with 18 Chemicals with 32 data (ECETOC) (ratio]} AgroSciences sensitiser = EC3

; are changed a . P .| ==50%
| Subcategorized: Substance fype T T T T T T T 1 1 1 1
d: Protein bindina alerts for s

] X
Prediction approach

Data points

R: Positive (Skin Positive (Skin Read-across, executed
2 sensitisation |1 sensitisation Il EC3 Skin by AW “Skin

[~] Data Gap Filling Settings o=sensitistion (ECETOC) (ECETOQ) / sensmmim-\‘
Only endpoint relevant = - °- 2l 1 ! 1 1 1 1 | 3

Only chemical relevant 2

At this position: OK I

uman health

Select a cell with a rigid (bold) path
Automated workflows
Standartized workflows

M: Positive | M Positive | | M: Positive | M: Positive | M Positive
M: Positive M: Positive M: Positive M: Positive

| TV O

QLR i: Positive

EC3I<0OR=SMWN

ToxCast
Toxicity to Reproduction

and Distri

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”.
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QSAR TOOLBOX

Execution of AW for Skin sensitization

QSAR TOOLBOX @

¥ Input * Profiling ¥ Category definition

r
L

Gap Filling Workflow The OECD QSAR Toolbox

for Grouping Chemicals
) ® ®

into Categories
" Workflow Controller [Finished workflow]

Trend analysis Rea Developed by LMC, Bulga

Workflow name  Skin sensitization

General task

Acceptance resolution

Active task

Pause Stop

@ Show activity log

Initial data collection L
select databases
Setting selected databases to [Skin Sensitization,Skin sensitization ECETOC] and inventories to []

Alert detection and primary category definition -
Retrieving alerts

Retrieving alerts with profiler : [Protein binding alerts for skin sensitization by OASIS v1.4] and metabolism []
Getting all categories for chemical list with profiler [Protein binding alerts for skin sensitization by OASIS v1.4] and
metabolism [] -
Resulting categories : SMAr,SNAr >»> Nucleophilic aromatic substitution on activated aryl and heteroaryl compounds,SNAr >>
Nucleophilic aromatic substitution on activated aryl and hetercaryl compounds >»> Activated aryl and heteroaryl

compounds ,SN2,5N2 >> Nucleophilic substitution at sp3 carbon atom,SN2 »>> Nucleophilic substitution at sp3 carbon atom >>
(Thio)Phosphates -
Active alerts found : [SMAr »>> Nucleophilic aromatic substitution on activated aryl and heteroaryl compounds »»> Activated
aryl and heterocaryl compounds,SN2 >»> Nucleophilic substitution at sp3 carbon atom >> (Thio)Phosphates]

Defining category using profiler [Protein binding alerts for skin sensitization by 0ASIS v1.4] and metabolism []

Computing alert performance for profiler : [Protein binding alerts for skin sensitization by OASIS v1.4] and metabolism o
[1 : scale [Skin sensitisation II (ECETOC)] and category [Positive]

Defining category using profiler [Protein binding alerts for skin sensitization by 0ASIS v1.4] and metabolism []

Using category : SMAr >» Nucleophilic aromatic substitution on activated aryl and hetercaryl compounds »»> Activated aryl &9

| T ecs <or- smwn QLR R: Positive M: Positive i M: Positive
ToxCast |
Toxicity to Reproduction
Toxicokinetics, Metabolism and Distribution

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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QSAR TOOLBOX

Execution of AW for Skin sensitization

QSAR TOOLBOX

P Input P Profiling P Data P Category definition P Data Gap Filling

Gap Filling Workflow
= [ 2 e
Trend analysis Read across (Q)SAR  Standardized Automated

° Documents Filter endpoint tree...

& Document 3
# CAS: 2021882 é’ )j
@ Protein binding alerts for skin sensitization by OASIS Structure A . %JO %
Y Enter GF (AW by read-across) with 21 Chemlcals with 37 data = ey \[
B Dat i

) | eqoniz .bubst nce type
E‘ Ch: 15 |Data 28 Subcategorized: Protein binding alerts for skii [#] Structure info

[#] Parameters

[ Physical Chemical Properties

[ Environmental Fate and Transport
[#] Ecotoxicological Information

Human Health Hazards
IE Acute Toxicity
Bioaccumulation
Farcinananicitu

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.
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QSAR TOOLBOX

Execution of AW for Skin sensitization

Report: Generation of report

QSAR TODLBOX

P Category definition » Data Gap Filling » Report
Reports

B B B B

Prediction D ita Matrix Category QMRF

K

- ; - o /l\ J\
Firy sl on by OASIS Structure P ., P P . /@
F (AW by read-across) w | icals with 37 = \’T § *q._-/\O’L\. - )\C)& . A
3 usage options ] " .
Ch: 20| Data: 20 Subcategorize -
@ Ch: 15] Data: 15 Subcategorized: Protein bi  [immmlicl LR U0
—— Immunotoxicity
— lrritation / Corrosion
—— Neurotoxicity
—— Photoinduced toxicity

—— Repeated Dose Toxicity
Sensitisation AW SW AOP 2
A

in Vivo Ve
M: Positive M: Positive M: Positive M: Positive M: Positive M: Positive
Fe3 TRz SR (15!29} li{Eositive lj{MEEo e
—— ToxCast

—— Toxicity to Reproduction
—{#] Toxicokinetics, Metabolism and Distribution

Filter endpoint tree...

1. Go to the Report module; 2. Click on the cell with the prediction;
3. Click on Prediction
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QSAR TOOLBOX

Execution of AW for Skin sensitization

Report: Generation of report

=] Customize report content and appearance

Target and prediction summary
Prediction details

Prediction details (II) \ —
Target profiles | 2
[] Analogues selection details

Data for analogues

Appendix: Grouping / subcategorization

| Maove Up | | Ml:we[)own| I 3

Back Mext Cancel Create 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

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) Data matrix - a MS Excel file containing chemicals used for

prediction along with their data for selected parameters, profiles and
endpoint tree positions.

| Generated report files — O >

=

Prediction report
Data matrix

PDF file containing the prediction report

The OECD QSAR Toolbox for Grouping Chemicals into Categories July, 2017 35



QSAR TOOLBOX

Execution of AW for Skin sensitization

Report: Generation of report

Prediction of EC3 for LORSBAN

QSAR Toolbox prediction for single chemical

Date: 1 aer 2017
Author(s):
Contact details:

Target information
Structural information Numerical identifiers Chemical names
SMILES: EC#: N/A Chlorpyrifos
CCOP(=5)(0CC)OcLnc(C CAS#: 2021-88-2 CHLORPYRIFOS {DURSBA
De{clyccrcl Other: N/A N}
chlorpyrifos (dursba
Structure n) (cpf) (o,0-diethy
l-0-(3,5,6-trichloro
-2-pyridyl)phosphora
thiolate) (chlorpyri
. phos)
Beg
:C;_ c
K
CHy
Prediction summary

guideline specified

Predicted value: Positive

Unit/scale: Skin sensitisation II (ECETOC)

Predicted endpoint: EC3; No effect specified; No species specified; No duration specified; No

q gap filling method: Read-across analysis, executed via AW "Skin sens@

Not provided by the user

Summary: manually editable field

The OECD QSAR Toolbox for Grouping Chemicals into Categories

Usage of the automated workflow for
predicting of skin sensitization potential
is noted in the Prediction report.
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Execution of AW for Skin sensitization

Report: Generation of report

FILE HOME ~ INSERT ~ PAGELAYOUT ~ FORMULAS ~ DATA  REVIEW  VIEW
o e = P
%cu K s - B B pes T B
ER Copy ~ -
Paste T u- Si- &.p-BEl== == ElMageacenter = § - % » 5 g8 Conditional Formatas Check Cell Explanatory ... ~| Insert Delete Forma
u - = &€= 3% . -
. ¥ Format Painter = E= Formatting~  Table~ - - -
Clipboard & Font [ Alignment r. Number r. styles Cells
Al - f_\.
A B (o D E F G H 1 J K L M N o P Q R 5 T
1] Target chemical Neighbour #1 Neighbour #2 Meighbour 43 Meighbour 44 Neighbour #5
2
A o
Structure S /S R,
3
4| CAS number 2021-882 81406-37-3 64700-56-7 64470888 1897-45-6 1912-24-9
5 |Chemical name LORSBAN Fluroxypyr-meptyl TRICLOPYR ESTER Formulation 16 Chorothalonil Atrazine
6 |Other identifier
7 sMILES CCOP{=S)(0CC]Oc 1nc(Clic(Clce1C] | CCECCCE|C)OE(=0)c0ctnclFle(ClciM)c CCCCOCCOC(=0)COctnc(Cl)e(ClieciC] CCCCOCEOC(=0)C0etnc(Clic(Clice Clete(CljclCanN)e(Cl)c(canc1c] CCNetnc(Cljnc(NE(C)eint
8
9 Parameters unit
10
11 Profilers
Profiles used for
12 grouping/subcategorization
SN2 = Nucl iml bstitution at ShAr SNAr SNA = N ISNT'I' ti ShAr SNAr = N ISNT ti
ucieophific substitution & SNAr > Nucleophilic aromatic SNAr ¥ Nucleophilic aromatic == Nucleaphilic aromatic SNAr > Nucleophilic aromatic r > Nucieophilic aromatic
sp3 carbon atom; . . . . substitution on activated aryl and . . substitution on activated aryl
- substitution on activated aryland  substitution on activated aryl and substitution on activated aryl and
SN2 = Nucleophilic substitution at heteroary| compounds; and heteroaryl compounds;
heteroaryl compounds; heteroaryl compounds; P § heteroaryl compounds; o :
5p3 carbon atom > § g § SNAr > Nucleophilic aromatic SNAr > Nucleophilic aromatic
! SNAr => Nucleophilic aromatic SNAr > Nucleophilic aromatic e " SNAr = Nucleopl i
(Thio)Phosphates; .. - . substitution on activated aryl and - substitution on activated aryl
substitution on activated aryland  substitution on activated aryl and substitution on activated aryl and
SNAr; i heteroaryl compounds > " and heteroaryl compounds >
) heteroaryl compounds = Activated  heteroaryl compounds =» Activated N heteroary| compounds > Activated .
SNAr > Nucleophilic aromatic Activated aryl and heteroaryl Activated aryl and heteroaryl
T aryl and heteroaryl compounds aryl and heteroaryl compounds aryl and heteroaryl compounds
13 substitution on activated aryl and compounds compounds
16
17 Measured and predicted data
18 Data used for prediction
endpoi reference, species, reference, species, reference, species, reference, reference, species, reference,
environment ‘!"’ value | wnit _ duration, testtyge.  value  unit__ duration, test by value | unit | duration, test ty value | unit species, value | wnit | duration, test  value | unit species,
n
1 = ™[l [~] e ofmemajeﬂ, tyoe of method, | ™| tvpe of method, 7| duration, teslz" tyoe, tyoe of =1 duration, ted™ |
Submitted by Dow Submitted by Dow Submitted by Dermatitis, 21(1): Submitted by
Sensitisation £C3 615 % AgroSciences 614 % Agrosciences. 659 % Dow 0004 % 832 e % ECPA
20 Mouse Mouse AgroSciences Kern PS, Mouse
- SubMITED By Uow supmitiEs oy
51 Sensitisation £c3 731 % Agrosciences. 313 % ECPA
o

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 activate 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 - the first five 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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QSAR TOOLBOX

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

Input: Ways of Entering a Chemical List

Y Y Y Y

@ r|a rh 01010

- 01 0

QSAR TOOLBOX L] 10100
P Input

¥ Profiling ¥ Data ¥ Category definition ~ » Data Gap Filling

Single Chemical Chemical List Search Target Endpoint

Ao XZwmom § &.~-= 8= E- M ¢

New  Open  Close  Sawe CAS#  Name Structure Composition  Select Delete ChemIDs Datsbase Inventory  List Substmcture (SMARTS)  Query Define Developed by LMC, Bulgaria

Documents 8 Lastused files

¢ Document 1 '-i From examples folder

* Database
* Inventory

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

Input: Load a database

QSAR TOOLBOX @ I l'h Ei?;g %

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

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

‘ % x “;] m E " .‘ j ‘& E = [ .fcvlr G.[cpping]_ Chemicals

=] Select database

New  Open  Close  Save CAS%  Name Structure Composition  Select Delete ChemlDs Database nventor
Group by: ‘ Hazard effects “| Sort by: | MName ~ |

Select All Unselect All Invert Options

1 ECOTOX A
4 Human Health Hazards

Acute Oral toxicity

Bacterial mutagenicity 1SSSTY

Biocides and plant protection ISSBIOC

Carcinogenic Potency Database (CPDB)

Carcinogenicity&mutagenicity ISSCAN

Cell Transformation Assay I1SSCTA

Dendritic cells COLIPA

Developmental & Reproductive Toxicity (DART)

Developmental toxicity 1LSI

ECHA CHEM

ECOTOX

ECVAM Genotoxicity & Carcinogenicity

Eye TIrritation ECETOC

1. Click on Database; Gerotoxity OASIS

Human Half-Life
2. Select Skin sensitization ECETOC; Cotbocys sme et
3. Click on OK. Mcroniceus ORSIS

MUNRO non-cancer EFSA
Receptor Mediator Effects

Rep Dose Tox Fraunhofer ITEM
Repeated Dose Toxicty HESS
Rodent Inhalation Toxicity Database 3

Skin Irritation
2 Skin Sensitization

ToxCastDB

QK | | Cancel
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QSAR TOOLBOX

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

Input: Load a database

— —
+h b
QSAR TOOLBOX 10100
» Data » Category definition ¥ Data Gap Filling
Document Single Chemical Chemical List Searc Target Endpoint
Qa7 i) U = [~ ] —
B & XE m @ - =2 8 E E- v ©
E Open Close Save Name  Structure Composition  Select Delete  ChemlDs Database Inventory Lis Substructure (SMARTS) Query Define

Documents Filter endpoint tree...

* Document 1

Document 2 ] B
Skin sensitization ECETOC Structure s My o 7‘9 EZ N gl - @Lf ) o

[#] Structure info

[3] Parameters

[3] Physical Chemical Properties
Environmental Fate and Transport
Ecotoxicological Information
Human health hazards

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

Skin sensitization ECETOC database
consists of 39 compounds.

| | [ q
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QSAR TOOLBOX

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

QSAR TOOLBOX @ i

* Profiling

Gap Filling The OECD QSAR Toolbox

for Grouping Chemicals
. ’ ’ n into Categones
_ - -
Trend analysis Read across  (Q)SAR  Standardizec Automated Developed by LMC, Bulgaria

° Documents Filter endpoint tree...

* Document 1
Document 2 ! . J@\ )
SensSenEREt Strueture ’@ B NN o TL _zw\/\mz m M =, J:O,\f - =
Ha ) ’ o % “
Sy, LI " B ) [

Structure info [

[#] Parameters -

[#] Physical Chemical Properties | Select workflow x

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

[ElumenThesrihozans (O Ecotoxicological Endpoint

! 7@ Skin sensitization

(] Data Gap Filling Settings 3 [

Only endpoint relevant
Only chemical relevant 4

At this position:

Select a cell with a rigid (bold) path A
Automated workflows OK | | Cancel |
Standartized worlkflows

1.Go to Data Gap Filling; 2. Click on Automated button;
3. Select Skin sensitization; 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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QSAR TOOLBOX

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 user can define the range(s) of chemicals, on which the
automated workflow will be executed. The numbering of
chemicals corresponds to their number on the data matrix.

The whole range is set by default.
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Execution of AW for Skin sensitization
List with chemicals (batch work)

Gap Filling Workflow The OECD QSAR Toolbox

for Groupil
. ’ ’ into Categories
b w
Trend analysis Read across  (Q)SAR  Standardized Automated

Developed by LMC, Bulgaria

° Documents Filter endpoint tree...

» Document 1
Document 2 13 J@

Skin sensitization ECETOC Sfructure ) ,@ ERN S B L EANZ N, o L e “ J@f P
e X : i
Sy Hy 4__,J [
1 | 1 i 1
Workflow controller O X
Select range * L
9
Waorkflow name  Skin sensitiz L
Add range
General task 0
Active task L
[ | .. [ i
(] Data Gap Filling Settings (9 show actity log i
—— |
Only endpoint relevant — Genetic Toxicity I |

Only chemical relevant

—— Immunotoxicity i
At this position: —— Irritation | Corrosion
Select a cell with a rigid (bold) path [~ Neurotoxicity /
Automated workflows —— Photoinduced toxicity |
Standartized workflows —— Repeated Dose Toxicity
Sensitisation AW SW AOP
In Vivo

EC3<OR=SMWN [
— ToxCast | W
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QSAR TOOLBOX

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

Gap Filling Workflow The OECD QSAR Toolbox

= § = &

Trend analysis Read across  (Q)SAR  Standardized Automated

for Grouping Chemicals
’ into Categories

Developed by LMC, Bulgaria

° Documents Filter endpoint tree...

» Document 1
Document 2
Skin sensitization ECETOC Structure

1] Workflow controller

Workflow name  Skin sensitization Select range b I
General task Add range [
Active task g |
>= |1 <= |2 [
@ Show activity log [

[~] Data Gap Filling Settings
—— Developmental toxiciy /teraty I

Only endpoint relevant —— Genetic Toxicity .
Only chemical relevant —— Immunotoxicity

At this position: —— Irritation | Corrosion

Select a cell with a rigid (bold) path [ LB

Automated workflows — Photoinduced toxicity /

Standartized workflows —— Repeated Dose Toxicity
Sensitisation

In Vivo
EC3<DR=SMWN

! et
1. Select to execute the automated workflow for the first two chemicals 1
and for chemicals #4 to #6; 2. Confirm with OK

The OECD QSAR Toolbox for Grouping Chemicals into Categories July, 2017 47
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Execution of AW for Skin sensitization
List with chemicals (batch work)

QSAR TOOLBOX

» Input ¥ Profiling ¥ Category definition ¥ Data Gap Filling

Gap Filling Workflow C SAR Toolbox
. "3 2 into Categories
Trend analysis Read across  (Q)SAR  Standardized Automated

Developed by LMC, Bulgaria

° Documents Filter endpoint tree...

* Document 1
Document 2 i P
nsitization ECETOC Structure Hah N S 2 SN b
o ECETOC T N E j '\/"A
I
[# Structure info
[#] Parameters
Workflow controller — O =L
Workflow name  Skin sensitization :
General task Performing data gap filling I
Active task Performing gap filling, approach : [ReadAcross] [
I — oostep _
[~ ] Data Gap Filling Settings b
Only endpoint relevant @ Show activty log :
Only chemical relevant —— Irritation / Corrosion | ' |
At this position: [ Neuru_toxicily . -
—— Photoinduced toxicity
Select a cell with a rigid (bold) path I Repeated Dose Toxicity i
Automated workflows I AW SW ADP
Standartized workflows Penaiisciion
In Vivo
EC3=0R=SMWN (208/258)| M; Positive | M Positive I | M Positive | M: Positive | M Post
Cast | [ | [ |
All chemicals in the selected ranges are predicted automatically

in @ row. The user can see the number of the running chemical
out of all chemicals for prediction (1).

Patch execution Automated Skin sensitization
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QSAR TOOLBOX

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

« The workflow in a batch mode finishes when automated
workflow is executed for 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)

Gap Filling The OECD QSAR

for Grouping Che
] e ¢

into Categories
o g

-

Trend analysis Read across  (Q)SAR  Standardized Automated Developed by LM

° Documents Filter endpoint tree...

* Document 1

Document 2 E
C " o
sensitization ECETOC Structure . /@’ " \N/\\“‘; ot ‘T’?. Hg‘l\\_/\\‘l_ N
Skin sensitization ECETOC L L, i
1

[# Structure info
[#] Parameters

=1 Workflow Controller [Finished workflow] - [m} ‘

Workflow name  Skin sensitization

General task Acceptance resolution =
Active task B
Pause Stop H

o Data Gap Filling Settings

@ Show activity log =

Only endpoint relevant

Only chemical relevant — lrmitation / Corrosion | |
At this position: Neum_toxlmty o |
—— Photoinduced toxicity |
Select a cell with a rigid (bold) path Repeated Dose Toxicity
Automated workflows I |
Sensitisation AW SW ACP

Standartized workflows

In Vivo
EC3<OR=SMWN [ER) R: Positive

I
— ToxCast

— icity to Repr

{5 Toxicokinetics, Metabolism and Th ere | S NO
prediction

R: Negative R: Positive R: Negative I
! ! 1
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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.

Developed by LMC, Bulgaria

Filter endpoint tree...

Structure N

iy
in Vive
GPMT =OR> LLNA
EC3 =OR=SMWN (112)]

—— ToxCast

— Toxicity to Reproduction

—{%] Toxicokinetics, Metabolism and Distrib|

) Profile

Predefined
Substance type

Endpoint Specific ‘General task p resolutigg,
_i Protein binding alerts for skin sens|  active task

(&) Workflow Controller [Autornated mode] - o X

Workflow name  Skin sensitization

Accepting predictigh
Structure similarty Cse

Metabolism/Transformations . Couldn't make a prediction using automated workflow, please try using standardized workflow instead
Autoxidation simulator @ Show activity log

Skin i I

(2] Message X

o]

Descriptors Read-across prediction for EC3 <OR> S MW N,
Observed: not converted (x2); Predicted: NfA

Prediction

Positive 1

EC3<OR>SMWHN

Negative T ]

log Kow

Artie dacerintar ¥ | Inn Kow v
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Execution of AW for Skin sensitization
List with chemicals (batch work)

Report: Generation of report

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

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

®* 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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