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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.
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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 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 one chemical as well as for a batch of
chemicals.

The OECD QSAR Toolbox for Grouping Chemicals into Categories July, 2017 9



QSAR TOOLBOX

Outlook

* Background

* Objectives

* Specific Aims

* Standardized workflow for Skin sensitization
* The exercise

®* Standardized workflow execution

The OECD QSAR Toolbox for Grouping Chemicals into Categories July, 2017 10



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
Sidebar 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.

* However, there is growing agreement that most organic
chemicals must react covalently with skin proteins in order to
behave as skin sensitizers.

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

QSAR TOOLBOX 10100

¥ Input » FProfiling ¥ Category definition ¥ Data Gap Filling ¥ Report

Document Single Chemical Chemical List Search Target Endpaint

B & XQ mm- § & & %EE | ¢ O

New Close Save CAS# Name  Structure Composition Selec Database Inventory i Substructure (SMARTS) Query Define
— ——

Documents
& Document 1
E Select from Inventory

B select from File

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#

QSAR TOOLBOX @ FI'I %:E %

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

Document Single Chemical Chemical List Search Target Endpoint

. & X EI] E il - j & . @ % [ - . Y @

-
New Open Close Save J.ASHE Name  Structure Composition  Select ChemlDs Database Invento Substructure (SMARTS)  Query Define
Docun ! Search by CAS#
& Document 1

4

2 ( [ selectal || UnselectAll || Invert Selection | Selected 0 of 0

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

QSAR TOOLBOX 10100

¥ Input * Profiling ¥ Category definition ¥ Data Gap Filling » Report

Document Single Chemical Chemical List Search Target Endpoint

- ) - 1 =]
7 ' s — =
mBa- § 6= EEE H ¢ O
CAS#¥ MName  Structure Composition  Select ChemlDs Database Inventory List Substructure (SMARTS)  Query Define

Documents Filter endpoint tree...

& Document 1
# CAS: 120478

Structure 1

=] Structure info
— CAS Number 120-47-8
—— CAS Smiles relation High
—— Chemical name{s) 4-hydroxybenzoic ac
—— Composition
—— Molecular Formula C9H1003
—— Predefined substance type Mono constituent
—— Structural Formula CCOC(=0)c1ccefO)ec |
[3] Parameters |
[#] Physical Chemical Properties
Environmental Fate and Transport
Ecotoxicological 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.

The OECD QSAR Toolbox for Grouping Chemicals into Categories July, 2017 22



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

—
01010 %
o1 o
QOSAR TOOLBOX 10100
» Input » Profiling » Category definition » Data Gap Filling » Report
Gap Filling Work low

e ¢

Trend analysis Read acre (Q)SAR  Fiandardized Automated

° ¥ Filter endpoint tree...

& Documer
# CAS:

Structure

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

Envi Fate and Tr rt
Ecotoxicological Information
[#] Human Health Hazards

*| Select workflow x

Choices

O Ecotoxicological Endpoint

/‘) Skin sensitization

° Data Gap Filling Settings

OK | | Cancel |I

Only endpoint relevant
Only chemical relevant

At this position:

QSARs
Automated workflows
Standartized workflows

In nodes below:

QSARs (1]

= | Go to Data Gap Filling; 2. Click on Standardized button;
3. Select Skin sensitization; 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 user should select one of
them. The first option allows more analogues to be found because of the 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 x

Skin sensitizaticn
1 Which data do you want to use?

[—->@) EC3 from LLMA and SMWN from GPMT assays ( AW available )

Q

| bK | | Cancel |

O SMWN from GPMT assay [ AW available )
(O EC3 from LLNA assay ( AW available )

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

|* ] Waerkflow contraller - O x

Workflow name  Skin sensitization

General task iN (=) Choose databases to be used — (m ] o

] Skin Sensitization

Active task
[+#] Skin sensitization ECETOC

@ Show activity log

T|L‘

1. Select the both databases - Skin Sensitization and Skin sensitization ECETOC;
2. Click on OK

oK Cancel |
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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 — | 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 [1

| T
_L__ﬁ Show activity log

N — e
3 Gathering data -
Gathering of data resulted in chemicals/data points : (18, 29)
Getting all categories for chemical list with profiler [Aquatic toxicity classification by ECOSAR]
and metabolism []
Resulting categories : Esters,Phenols
Detining category using profiler [Aquatic 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 0ASIS wl.4] and metabolism []

Resulting categories : No alert found
Getting all categories for chemical list with profiler [Organic functional groups] and metabolism []
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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 have an active alert as a parent;

2) if the target have 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.

In the last case (case 3) the primary group is defined using structurally
based profiling schemes.
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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 wait for action

from the user.

Workflow controller - O X
Workflow name  Skin sensitization
General task Defining primary category
Active task Choose itemn : [Choose primary category profiler]
|
@ Show activity log - . _
) lsemimrs mempimeemn weme | vy o) Choose primary category profiler O *

Defining category Ler [Q 5 B 3 -
Gathering data =-Organic functional groups, Norbert Haider (checkmol) | 25 analogues [ 38 data points |

Gathering of data 1 chemil Organic functional groups | 23 analogues [ 36 data points |

Getting all catego micall Qrganic functional groups (US EPA) | 19 analogues [ 25 data points ]

(checkmol)] and me - . )
US-EPA New Chemical Categories | 18 analogues [ 29 data points ]

Resulting categories : Hydroxy comp
ester,Aromatic compound
Defining category using profiler [Q
metabolism []
Gathering data
Gathering of data resulted in chemd
Choose item : [Choose primary categ

Aquatic toxicity classification by ECOSAR | 15 analogues [ 26 data points |

2

A

N ok | [ cance |

1. Select the most populated category; 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 Standardized workflow

Subcategorization - O X

Group by: | Priority  * | Sort by: | Relevancy Color by: | Outcome ~ Adjus
Filter by: | None  + Legend >
2 Select All Unselect All Invert Qutcome
L 7>« Primary grouping
Converges

Protein binding potency

Protein binding alerts for skin sensitizati .
Keratinocyte gene expression ] Improves statistic
Structure Similarity
Organic functional aroups ] Does not improve statistic
Organic functional groups (US EPA)
3 Organic functional groups, Norbert Haider (checkmol) . Prediction not suitable
Substance type
L T undclassified Differ from . Applied or Doesn't modify state
® At lea

o

Group by: | Category ¥ | Sortby: | Name  ~ | Color by: | Outcome ~
Filter by: | Outcome “

4 Select All Unselect All Invert
\ Do not account metabolism

L [T simulated

Autoxidation simulator

Skin metabaolism simulator

Selected

Select different

The profilers are sorted by Relevancy (1) and the highlighted profilers appear in group Primary
grouping (2). All the rest profilers are 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 alert as a parent, the related metabolic simulator will be also highlighted (4).
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QSAR TOOLBOX

Data Gap Filling
Apply Standardized workflow

01010
QSAR TOOLBOX 10 %

ory definition  » Dat; Filling » Report

Norkflow Controller [Standard mode]

Gap Filling
. Workflow name

Trend analysis Read acrossJReEIUCIRE S

skin sensitization

‘Consecutive subcategorization

| Active task Performing visual subcategorization
Clsep s ~
X3 () Subcategorization - o x <N o} o Y@F S J - By Y@ S/E
quati 2 T o B o
O Options 4 Adjust options J - e -
Select All_|[ Unselect All || invert || | N
« Primary grouping | |
Protein binding potency | No alertfound
| |
Keratinocyte gene expression
Structure Smiarity
Organic functional groups
Organic functional groups (US EPA)
Organic functional groups, Norbert Haider (checkmol
el N ( ) AW SW AOP
| Unclassified
(25/35) M: Positive o | M: Positive M Negative | M: Positive o | M: Positive M; Positive M: Positive M: Negative | M Negative
Difer from 1
@ At least
O All categ ution
Options 4
SelectAll || UnselectAll || Invert |
Do not account metabolsm Discrete chemical  Discrste chemical  Discrete chemical . Discrete chemical  Discrste chemical  Discrete chemical | Discrete chen .
Y| « Simulated >
Autoxidation simulator (21) No alert foun:
(4) Schiff base fon Read-across prediction for EC3, S MW N, based on 5 values
) Schiff base fon Observed: Negative; Predicted: Negative
(1) Schif base fon
(2) Schiff base fon
(3) Schiff base fon o o L] a ® <} o © 00 @ ] o @
>
Selected 16 (2/24)
Select different
o oo o o o o
T T T T T T T T T T T T T T
05 1 15 2 25 3 35 4 45 5 55 5 65 7 73 8 25
log Kow
crintar ¥ | Ion Kow. J Accent nradictinn

Select Protein binding alerts for skin sensitization by OASIS. in combination with Skin metabolism
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

QSAR TOOLBOX

Gap Filling

= B

Read acre

Workflow name

General task

Trend analys

Active task

Do

Norkflow Controller [Stand

pl

O

d mode]

skin sensitization

Consecutive subcategorization

Performing visual subcategorization

Data Gap Filling

Y

Standardize

=

P Report

1 ftarget]

] Subcategorization

ions 4
Select All
4 Primary grouping

Structure Similarity
Organic functional groups

Unselect All

I Unclassifj

Invert

‘Organic functional groups, Norbert Haider (checkmol)

[m}

Adjust options

Aliphatic Carbon [CH] ~ ~
Aliphatic Carbon [-CH2-]
Aliphatic Carbon [-CH3]
Aromatic Carbon [C]
Carbenyl, one aromatic at
Ester, aliphatic attach [-C(:
Hydroxy, aromatic attach

Miscellaneous sulfide (=5)

Olafinic rarhan (= b A
< >
Differ from target b

At least one cat
) All categories

Options 4
Select All
Do not account metabolism
Y 4 Simulated

Autoxidation simulator

Unselect All

Invert

(8) Aromatic Carbon [C]  ~
() Carbonyl, one aromati
(8) Ester, aliphatic attach [
(8) Hydroxy, aromatic atta
(8) Miscellaneous suffide (
(8) Clefinic carbon |
(5)
(8) Oxygen, one aromatic

o-hydroxy to

< >
Selected 5 (3/8)

Select different

3

d workflow

The OECD QSAR Toolbox
r Grouping Chemnicals
into Categories

Developed by LMC, Bulgari

L e ||

The used profiling schemes and metabolism simulators are colored in grey (1).
Now we select Organic functional groups (US-EPA) (2) and remove the different chemicals (3).
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e ~ e " o
(9/13) M: Negative [ M Negative M: Negative M: Negative w Negative | Mi Negative | Mi Negative | Mi Negative g

fion
Discrete chemical | Discrete chemical | Discrete chemical | Discrete chemical
Not possible to classify| Net possible to classify | Not possible fo classify| Not pessible to classify| Net possible to classify| Not passible o dassify| Not possible to classify | Not passible to classify| Not passible to classify
Nt possible to classify| Not possible to classify | Not passible o classiy| Not possible to classify| Not possible to classify| Not passible to dlassify| Not possible to classiy | Not passible to classify| Not passible o classiy

kation .. | Noalert found |'No alert found No alert found No alert found No alert found No alert found No alert found Mo alert found No alert found
Ayl ol An Alkene B Al (heterolarenes _ | Ant o A Anyl o Al H
Aliphatic Carbon C+ _ | Aliphatic Carbon [C+ _ | Aliphatic Carbon Aliphatic Carbon [CF _ | Aliphatic Carbon [CF _ | Aliphatic Carbon [CF _ | Aliphatic Carbon [Cr _ | Aliphatic Carbon [CF _ | Aliphatic Carbon (CF

ider (.. | Aromatic compound _ | Aromatic compound _ | Alkene | Aromatic | Aromatic | Aromatic | Aromatic | Aromatic compound _ | Aromatic compound
Tanas 1nNeC] " TRNAZ aneoy TRNAL ANEY 15naL RNECY neC 2me0 T5N9C ANALY TRNAL 0Ny TANAL SNRCY T7nec anacy |

Read-across prediction for EC3, § MW N, based on 5 values
Observed: Negative; Predicted: Negative
o L]
* @ © ® L ] @ -]
T T T T T T T T T T T T T
18 2 22 24 26 28 3 32 34 36 EX 4 12 44 46 48 5 52
log Kow
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QSAR TOOLBOX

Data Gap Filling
Apply Standardized workflow

Gap Filling

Filter endpoint trec...
[

=] Workflow Controller [Standard mode] - [m] X &
N o g Y©/
p

Workflow name  Skin sensitization s nor”

General task Consecutive subcategorization

Active task Building similarity options

5] Ch: 4] Data: 4 Subc:

1 1 1 1

t—— Acute Toxicity
r—— Bioaccumulation

t—— Carcinogenicity

p D Toxicity /
—— Genetic Toxicity

+—— Immunotoxicity

— Irritation / Corrosion

[ Neuwstoxiiy
. 5 —— Photoinduced toxicity
[~ ] Data Gap Filling Settings Repeated Dose Toxicity
L canciticatinn RITPSTTRPPeY
Only endpoint relevant
Only chemical relevant
At this position: Descriptors Read-across prediction for EC3,S MW N, based on 3 values

Observed: Negative; Predicted: Negative

Select a cell with a rigid (bold) path
Automated workflows 1
Standartized worlkflows 1

Prediction

EC3, SMWN

Active descriptor X | log Kow

We see that all remained chemicals after the second subcategorization posses negative data (1).
Therefore, here we click on the Stop button (2) of the workflow controller.

The OECD QSAR Toolbox for Grouping Chemicals into Categories July, 2017 37



QSAR TOOLBOX

Data Gap Filling
Apply Standardized workflow

[ Workflow

s e

«
(Q)SAR  Standardized Automated

Docume Filter endpoint tree... 1 ftarged]

I
&) Workflow Controller [Standard mode] - [m] x .
w Chemical Categaries .y 7(@/ Y. & §/©J/
i I ation by ECO N -
! ty o Ry Workflow name  Skin sensitization w
rctional groups ’
ictional groups (US EPA) [RFCSRNSS Foran Consecutive subcategorization
sctional groups, Norbert H
F (SW by read-across) witHii (R F:113 Building similarity options
L |
@ Show activity log
t—— Acute Toxicity J
—— Bioaccumulation )
—— Carcinogenicity i 2] Stop workdlow *
p— Toxicity /
t—— Genetic Toxicity

3 p L Do you want to exit the warkflow? H-
—— Immunotoxicity

— Irritation / Corrosion

)l Neuntoicy ] v
t—— Photoinduced toxicity -

(-~ iz B g, Se i I— Repeated Dose Toxicity 1 Py
LI Cancitic atian AVAT QAAT I\HD‘

Only endpoint relevant
Only chemical relevant 1 (

At this position: Descriptors

Read-across prediction for EC2, S MW N, based on 3 values
Observed: Negative; Predicted: Negative

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

Prediction

Positive T

EC3, SMWN

Negative | ° ° ° ®

-
19 2 21 22 23 24 25 26 27 28 28 3 31 32 33 34 35
log Kow

Active descriptor X | log Kow

“Stop workflow” dialogue appears to ask the user if they are sure to exit the workflow.
Confirm with “Yes” (1)
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Data Gap Filling
Apply Standardized workflow

The OECD QSAR Toolbox
for Grouping Chemicals
* S i

Worlkflow

b A

w«
(Q)SAR  Standardized Automated

Developed by LMC, Bulgaria
Documents Filter endpoint tree...

[
Workflow Controller [Finished workflow] - [m] x
| @ &
Workflow name . w
LR LU General task Consecutive subcategorization
©ctional groups, Nerbert H
) Active task Retrieving different analogues for profiler [Substance type] and
3 usage optio g
Zh: 9] Data: 9 Subcategorij Stop
IS Ch: 4] Data: 4 Subcat
(%) show activity log
Acute Toxicity )
Bicaccumulation o
. H @) confirm x b

Carcinogenicity

Toxicity /
Genetic Toxicity
Immunotoxicity
Irritation / Corrosion

Eeee— |l 1 I = v [
Photoinduced toxicity
([ ~] Data Gap Filling Settings Repeated Dose Toxicity § 1 T
Only endpoint relevant
Only chemical relevant

Are you sure you want to accept this prediction?

Read-across prediction for EC3, 5 MW N, based on 3 values
Observed: Negative; Predicted: Negative

At this position:

Select a cell with arigid (bold) path .
s s Prediction
Standartized workflows
Posttive
z
=
=
H
2
Negative + ® °® ® °
T T T T T T T T T T
12 2 21 22 23 24 25 26 27 28 28 3 31 32 33

log Kow

e descipork 1 VY Accsst predictn

Now we can accept the prediction by click on Accept prediction (1) and
to confirm this activity by the “Yes” button (2).
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Data Gap Filling
Apply Standardized workflow

The OECD QSAR Toolbox
for Grouping Chemicals
into Categories

Standardized Automated Developed by LMC, Bulgaria

Documents Filter ey *———+— e = B = s 6 [7 e o [10
Norkflow Controller [Finished workflow] - o X
PA N emical Categories Workflow name I 3 B 7 J;
itic t lassification by ECOSAR
stic tosicfty classification by Generaltask  Consecutive subcategorization =8
nic functional groups
inic functional groups (US EPA) Active task Retrieving different analogues for profiler [Substance type] and metabolism [1
wnic functional groups, Norbert Haider (checkmol) ¢ L
nter GF (SW by read-across) with 25 Chemicals with 3 G Stop
Data usage options are changed to: Maximal F
IEl Ch: 9] Data: 9 Subcategorized: Protein binding : [ - E
& Ch: 4] Data: 4 Subcategorized: Organic func () show acthty log L
T T T
[Z] Human Health Hazards
| Acute Toxicity )
—— Bioaccumulation I N
b uccess
—— Carcinogenicity J
— D Toxicity / )
t—— Genetic Toxicity )
| Immunotoxicity
— Irritation / Corrasion |
t—— Neurotoxicity )
—— Photoinduced toxicity
Data Gap Filling Settings L merrrarms ey ]
Only endpoint relevant Sensiisation ANSI AOP
Only chemical relevant
) in Vivo
At this position: EC3<OR> S MWN | M Negative M: Positive M: Positive : Positive M: Positive M: Positive
Select a cell with a rigid (bold) path t—— ToxCast
2‘;:::‘;‘:;‘"":“""‘ — Toxicity to Reproduction
a— ] Toxi i ism and Di:
Profile
Predefined
Substance type Discrete chemical
(25/39)
>

The next message informs that the prediction is accepted successfully and it appears on the matrix (1).
Click on “OK” (2)
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Data Gap Filling
ply Standardized workflow

z

Trend analysis Read across  (Q)SAR  Standardized Automated

o PramEis Filter endpoint tree...
| Workflow Controller [Finished workflow] — [m] x
478

‘PA New Chemical Categories

stic toxicity classification by ECOSAR

wnic functional groups General task Consecutive subcategorization 2

Workflow name 5

\nic functional groups (US EPA}
anic functional groups, Norbert Haider (checkmol) Active task Retrieving different analogues for profiler [Substance type] and metabolism []
nter GF (SW by read-across) with 25 Chemicals with 3

B Data usage options are changed to: Maximal Stop I

DS EmmrtmmEm T AT AT B
I2 Ch: 4| Data: 4 Subcategorized: Organic func /)
Show activity log

Retrieving target
Subcategorization by profiler [Substance type] and metabolism []

Initial data collection =
Select databases

Choose items : [Choose databases to be used]
Chosen items : Choose databases to be used
Setting selected databases to [Skin Sensitization,Skin sensitization ECETOC] and inventories to [] F

Alert detection and primary category definition

Retrieving alerts

Retrieving alerts with profiler : [Protein binding alerts for skin sensitization by OASIS] and metabolism [] ®

Getting all categories for chemical list with profiler [Protein binding alerts for skin sensitization by 0ASIS] and E

metabolism []

Resulting categories : No alert found

Only endpoint relevant Active slerts found : [] =

Only chemical relevant Retrieving alerts with profiler : [Protein binding alerts for skin sensitization by OASIS] and metabolism [Autoxidation E

) simulator]

At this position: Getting all categories for chemical list with profiler [Protein binding alerts for skin sensitization by 0ASIS] and | M: Positive | M: Positive | M: Positive
metabolism [Autoxidation simulator] 1 T T

Resulting categories : No alert found E

Active slerts found : []

Retrieving alerts with profiler : [Protein binding alerts for skin sensitization by DASIS] and metabolism [Skin metabolism

simulator]

Getting all categories for chemical list with profiler [Protein binding alerts for skin sensitization by 0ASIS] and —

metabolism [Skin metabolism simulator]

Resulting categories : No alert found

Active alerts found @ []

Finding most populated categery in order to build primary category

Defining primary category

Getting all categories for chemical list with profiler [US-EPA New Chemical Categories] and metabolism []

Resultine categories : Esters (Acute towicitv).Phenols (Acute toxicitw)

The Workflow Controller does not close itself automatically. The user can expand the activity log (1)
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).

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

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

®* Report module could generate report on any of predictions
performed with the Toolbox.

* Report module contains predefined report template which users
can customized.

* Two type of report files are generated:
- Prediction report — containing information for the target

- Data matrix — containing information for the analogues used for
the prediction

- Category report — containing information for the analogues in the
category

- QMRF report - containing information for the applied QSAR
model.
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Report
Generation report

QSAR T

» profiling ¥ Category definition  » Data Gap Filling

Reports The OECD QSAR Toolbox
for Grouping Chemicals

B B B

[ sta Matrix Category QMRF Developed by LMC, Bulgaria

Create prediction report Filter endpoint tree... 1 ftarget]

Creates a report for the selected
Toolbox prediction.

The content of the report can be
customized.

Structure o Y@( en T@’ | e B

[e)

Press F1 for more help. [ Structure info

g -across) with 2
T ENer r (3w by reaa-across) with 2| N,

B8 Data usage optio .
[& Ch: 9| Data: 9 5 [& Physical Chemical Properties.

[Efe T R P H s Bl (5] Environmental Fate and Transport
[3] Ecotoxicological Information

[5] Human Health Hazards

t—— Acute Toxicity

+— Bioaccumulation

+— Carcinogenicity

— Toxicity /
+—— Genetic Toxicity

+—— Immunotoxicity

+— lrritation / Cerrosion
t—— Neurotoxicity
+— Photoinduced tox
—— Repeated Dose Toxicity

Sensitisation AW SW AOF |

inVivo

M: Negative
R: Negative

M: Negative M: Positive M: Positive M: Positive M: Positive M: Positive
EC3=0OR>SMWN (25/39)|

+— ToxCast
+— Toxicity to Reproduction

& and

Pr
Predefined
Substance type Discrete chemical

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

The OECD QSAR Toolbox for Grouping Chemicals into Categories July, 2017 45



QSAR TOOLBOX

Report
Generation report

12} Customize report content and appearance

[#] Target and prediction summary

Prediction details
Prediction details (Il)
Target profiles

[¥] Analogues selection details
Data for analogues 2
Appendix: Grouping / subcategorization

| Move Up | | Move Down | ] 3

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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Report
Wizard pages

« Customized report - the user is able to include or exclude the sections in
the 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.
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QSAR TOOLBOX

Report
Wizard pages

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

- Data for analogues - This section provides details information about the
analogues used for obtaining the prediction including parameters, profilers
and experimental data. Additional data, available for the used analogues into
Toolbox, could be also included by the user.

« Appendix: Grouping / subcategorization - This section includes the
categories used for primary categorization as well as the categories and
metadata removed during the subcategorization automatically populated by
the system.
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Report
Generation 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 49



QSAR TOOLBOX

Report
Generated report files

Prediction of EC3, S MW N for 179

QSAR Toolbox prediction for single chemical

Date: 25 Jul 2017
Author{s):
Contact details:

Target information

pem—— PRSI Po—— Using of a standardized

oo e i workflow for predicting of skin
Structure Crher: NI jew:bu;(mmc =

e sensitization potential is noted
in the Prediction report.

OH
wa@/

Prediction summary

Predicted endpoint: EC3, S M W N; No effect specified; No species specified; No duration specified;
No guideline specified

Predicted value: Negative
Unity/scale: Skin sensitisation I1 {ECETOC)
Data gap filling method: Read-across analysis

Summary: manually editable fisld
Mot provided by the user

QSAR Toolbox 4.1 q SAR TOOLBOX TPRF v4.1

Database version: 4.1
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Report

Generated report files

Structure

CAS number
Chemical name

SMILES

C D E
Target chemical

o
Hacva@/
{=J

120-47-3
Ethylparaben

CCOC(=0)clccc|{O)ccl

F G H
Neighbour #1

94-13-3
Propylparaben

CCCOC(=0)clccc(Ojccl

I J K
Neighbour #2

=)
Hac—"

99-76-3
Methylparaben

COC{=0)cicce(O)ccl

L M N o
Neighbour #3

"W*rf@/

94-26-8
Butylparaben

CCCCOC(=0)clccc{Ojccl

3
a4
5
6 |Other identifier
7
8
9

Parameters unit

11 Pprofilers
12 |profiles used for grouping/subcategorization

Organic functional groups, Norbert Haider
(checkmol) (primary grouping)

13
14 |pProtein binding alerts for skin sensitization by

Organic functional groups (US EPA)
(subcategorization)

15

Hydroxy compound;
Phenol;
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-]

parameters are also shown.
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Hydroxy compound;
Phenol;
Carboxylic acid derivative;
Carboxylic acid ester;
Aromatic compound
Mo 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-]

Hydroxy compound;
Phenol;
Carboxylic acid derivative;
Carboxylic acid ester;
Aromatic compound
Mo alert found

Aliphatic Carbeon [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-]

July, 2017

Hydroxy compound;
Phenol;
Carboxylic acid derivative;
Carboxylic acid ester;
Aromatic compound
Mo 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-]

Analogues used for the target prediction can be seen the Data matrix
" report. Their selected profiling results, experimental data and/or -
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Congratulation

®* 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 QSAR Toolbox and the rationale
behind each step.

* Note proficiency comes with practice.
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