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QSAR TOOLBOX

Background

This is a step-by-step presentation designed to take the
user of Toolbox through the Standardized workflow (SW)
for ecotoxicity prediction.
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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 a number of functionalities
of the Toolbox:

* Identify analogues for a target chemical;
* Retrieve experimental results available for those analogues;

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

* Fill data gaps by standardized workflow;
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QSAR TOOLBOX

Specific Aims

®* To introduce to the Toolbox user to the standard workflow for
predicting of ecotox endpoint (LC50);

* To familiarize the user with the new Toolbox interface;

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

Standardized workflow for Ecotoxicity endpoints
Overview

Standardized workflow for Ecotox covers the following acute
aquatic toxicity endpoints:
- Fish, LC50 (EC50), 96h, mortality
or

- Invertebrates, EC50(LC50), 48h, mortality, immobilization,

intoxication

or
- Algae, LC50 (EC50), 72-96h, population or growth
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QSAR TOOLBOX

Standardized workflow for Ecotox endpoints
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. LC50, Mortality, 96h, Pimephales
promelas).

®* 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 endpoints, effects, species,
durations, etc.) and SWs allow interactions by the user.

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

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

The Exercise

* In this exercise we will predict the aqute aquatic toxiity
endpoint (LC50) of N-Octylamine [CAS# 111-47-8], which will
be the “target” chemical.

* This prediction will be accomplished by using of the developed
standardized workflow for ecotoxicity (LC50, Mortality, 96h,
P.promelas).
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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

Chemical Input
Overview

* This module provides the user with several means of
entering the chemical of interest or the target chemical.

* Since all subsequent functions are based on chemical
structure, the goal here is to make sure the molecular

structure assigned to the target chemical is the correct
one.
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QSAR TOOLBOX

Chemical Input
Ways of Entering a Chemical

I. Single target chemical:
* Chemical Name
®* Chemical Abstract Services (CAS) number (#)

* SMILES (simplified molecular information line entry
system) notation

* Chemical with defined composition
* Drawing chemical structure
®* Select from User List/Inventory/Databases

ITI. Group of chemicals:
® User’s List
* Inventory/Database
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QSAR TOOLBOX

Chemical Input
Single chemical

As mentioned before SW is allowed for single chemical only. In this respect
below are provided different ways for entering a single chemical

A rl_-l A
QSAR TOOLBOX @ Tla 5 10100

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

Document Single Chemical Chemical List Search Target Endpoint

B & X @ mm@ - & & = @8 =E E- W ¢ ©

= Open Close Save CAS# Name  Structure Compaosition  Select ChemIDs Database Inventory List Substructure (SMARTS)  Query Define

Documents
@ Document 1

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

Filtef endpaint tree...

Chemical Input
Single chemical: CAS RN

¢ OB

Y |1 ltarget]

cture
1 fo
al |ds EC Number:2039160
CAS Number 111-86-4
High

‘CAS-SMILES relation

Chemical name(s)
Composition
Molecular formula
Predefined substance type
SMILES
() Parameters
(%] Physical Chemical Properties
Environmental Fate and Transport
[] Ecotoxicological Information
(¥ Human Health Hazards

1-aminooctane
1-Octanamine

C8H19N
Mongo constituent

CCCCOCacn

] Search by CAS#

111864 | I Search I i 3

- [m] *

Select All Unselect All mlﬁwr' elected 1 of 1

/L

CAS 111-86-4

SMILES CCCCCCCCN

CS Relation High

Substance ~ Mono constituent

Composition

Name 1-aminooctane; 1 -Octanamine; 1-o¢

Sources

NICNAS

<

4

T T

1. Press CAS# (1);

2. Enter the CAS of N-Octylamine # 111-86-4 (2);
3. Click on Search (3);

4. Press OK (4).

=

=]
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QSAR TOOLBOX

Chemical Input
Target chemical identity

5 % T B
QSAR TOOLBOX i@ f0100 )

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

Document Single Chemical Chemical List Search Target Endpoint e OECD QSAR Toolbox
Chemicals

B & X Q& mm. § & = = Hm ¢ ©

New Open Close Save CAS* Name  Structure Composition Selec Substructure (SMARTS)  Query

Developed by LMC, Bulgaria

(-] . Filter endpoint tree.

& Document 1

# [C 1:Md: 0;P: 0] CAS: 111864

SmrEe i

[ Structure info

—— Additional Ids EC Number:2038160

|—— CAS Number 111-86-4 1

- CAS-SMILES relation High

1-aminooctane

—— Chemical name(s) 1-Octanamine

— Composition

—— Molecular formula CBH19N
—— Predefined substance type Mono constituent
—— SMILES ‘CCOCCCCN

TPt
[5] 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 x|
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QSAR TOOLBOX

Data gap filling
An overview

* "“Data Gap Filling” module gives access to three different data gap filling tools:
®* Read-across

* Trend analysis
* (Q)SAR models

Automated workflows

Standardized workflows

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

®* 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.

* 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.

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

Data gap filling
An overview
Automated workflow (AW) Standardized workflow (SW)

Databases with data for the

Input target endpoint are listed and
Same components as Input user select to use all of them
defined in the AW are or make specific selection

l used in the SW l

Profiling Profiling

l l STOP | Relevant to the  workflow

profilers appropriate for DGF are

Data The SW pauses at each of Data listed and ordered hierarchically

the stages and user is based on the population of the

l able to make different l STOP_| group and user is able to select

selection than  those any of them

implemented in the AW Category definition

Category definition

I | =

Additional data filtering could

Data gap filling v Data gap filling be applied (e.g. different
1 1 species selection)
Reporting Reporting

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

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April, 2020 25



QSAR TOOLBOX

Data Gap Filling
Apply Standardized workflow

¥ Input

Workflo
® €

Standardized Auomated Developed by LMC, Bulgaria

Documents

& Document 1
# [C: 1;Md: 0;P: 0] CAS: 111864

Structure M =] Select workflow - 3 =

[ Structure info

—— Additional Ids EC Number:2039160

—— CAS Number 111-86-4
High

— CAS-SMILES relation

1-aminooctane

— Chemical name(s) 1-Octanamine

— Composition

— Molecular formula CeH1sN
— Predefined substance type Mono constituent
— SMILES CCCCCTCCN
() Parameters.
(%) Physical Chemical Properties
[~ ] Data Gap Filling Settings (3] Environmental Fate and Transport
[ Ecotoxicological Information
Only endpoint relevant o Tyt
uman Health Hazar
At this position:
QSARs | CK | | Cancel
Automated workflows <

Standart workflows
In nodes below:

QSARs
Automated workflows

Standardized workflows

1. Go to Data Gap Filling;
2. Press Standardized;

3. Select Ecotoxicological endpoint -
4. Click OK [ x|
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QSAR TOOLBOX

Data Gap Filling
Apply Standardized workflow

There are several options for selection of endpoint and user should select one
of them. The first option covers the same endpoint and metadata as the
automated workflow, while the others are associated with different endpoints.

‘| Select one

Aquatic toxicity ]:I
Which data do you want to use?

() Fish, LC30(EC50) at 96h for Actinopterygii{mortality)
) Invertebrates, EC50 (LC30) at 48h for Branchiopoda(mortality,intoxication, imm

2

[ o [ o |

In our case select the first endpoint — Fish, LC50(EC50) at 96h for Pimephales promelas (1).
The user could make other selection. AW available in brackets means that the endpoint is used in the

automated workflow;
2. Click on OK (2)

) Algae, EC50{IC50,LC50) at 72-96h for Chlorophyceae (population)
(] Algae, EC30{IC50,LC50) at 72-98h for Chlerophyceae (growth)
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QSAR TOOLBOX

Data Gap Filling
Apply Standardized workflow

1 Nc w Controller [Standardized mode] 2| Choose databases to bé used - [l >
Workflow name  Ecotoxicological Endpoint B ?g;}?’g;?iﬂg Fﬁlﬂ” AW)
General task Subcategorization by profiler [Substance type] [ ] ECHA REACH [usad in &W)
Active task Choose items : [Choose databases to be used] E igﬂ:::z f;:pE;r?Eﬂ LUESEd in AW)
o sop [] Food TOX Hazard EFSA
|
@ Show action log
| ok || cancel

A workflow controller window (1) is displayed and then a dialogue window for selection (2) of databases
appears. Indication about which databases are used in the AWs is also included in brackets. Select the
databases which you would like to be used in SW. In our case the first two databases are selected (3);

Click on OK(4)
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QSAR TOOLBOX

Data Gap Filling
Apply Standardized workflow

= Workflow Controller [Standardized mode] =1 Choose primary category profiler - o bt

Aguatic toxicity classification by ECOSAR. | 1032 analogues [ (103 with data ) 210 data points J[Used in AW]
Workflow name  Ecotoxicological Endpoint  ™E-EPz Taw Chemical Categonies | 520 analoguss [ (57 with data ) 178 data points |
General task Defining category with Acute aquatic toxicity MOA by OASIS | 315 analogues [ (67 with data ) 146 data points ]

i . Crganic functional groups | 307 analogues [ (36 with data ) 73 data peints ] l
Active task Choose item : [Choose . . ) . .

Organic functional groups, Norbert Haider (checkmol) | 298 analogues [ (36 with data ) 73 data points |
 rase | N Organic functional groups (US EPA) | 143 analogues [ (28 with data ) 55 data points |
|
@ Show action log ! 2

| "ok || cancel

Now the system define groups with analogues and provide a list with the most appropriate for
primary grouping profilers starting with the most populated one. Here, we select Aquatic toxicity

classification by ECOSAR (1) and then click on OK (2).
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QSAR TOOLBOX

Data Gap Filling
Apply Standardized workflow

A workflow controller window is displayed throughout the standardized workflow
procedure. It includes:

1) Workflow name (1)

2) General task (2)

3) Active task (this is subtask of the general task, which is currently being performed)(3)
4) Navigation options (4)

5) Activity IOg (5) =) Workflow Controller [Standardized mode] ! 1 - O x

General task Defining category with profiler [US-EPA New Chemical Calﬁg ories]

Active task Resulting categories : [90%,100%]
o ostop 4 ﬁ

Q) Show action log

STAGE 1: INITIAL DATA COLLECTION AND CHECKS
Retrieving target
Subcategorization by profiler [Substance type]
5 Retrieving all categories for profiler [Substance type]
Retrieving all categories for profiler [Protein binding by OECD]
Retrieving all categories for profiler [Organic functional groups (US EPA)]
Retrieving all categories for profiler [Acute aquatic toxicity MOA by 0ASIS]
Retrieving all categories for profiler [Organic functional groups, Norbert Haider (checkmol)]
Retrieving all categories for profiler [Protein binding by 0ASIS]
Retrieving all categories for profiler [Organic functional groups]
Retrieving all categories for profiler [Acute aquatic toxicity classification by Verhaar (Modified
Retrieving all categories for profiler [Aquatic toxicity classification by ECOSAR]
Retrieving all categories for profiler [US-EPA New Chemical Categories] v

< >
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QSAR TOOLBOX

Data gap filling
Algorithm of Ecotoxicological workflow

Worlkflow components

| Defhﬁngﬂ)itargat substance |

- Identification of structural characteristics and MOA
Profiling based on PGP and PS (see note 1)

¥
Data > Databases: Aquatic OASIS, ECOTOX, ECHA Chem,
eathering Start of AW/SW Aquatic ECETOC
¥
Cat_e{g:_:ry 1. First check profilers not suitable for prim arycategorization(note 2)
definition 2. Select Prim ary group based onlist of PGPs (note 1) ™= ST Stap
2.1 Criteria for selection: (diffarent choice)
a. Maximum mumber of analogneswith ex perim ental data
b. Incase of com petingprofilers then profilersare ORed
2 2 Optionsforprim ary categorization:
. Notstrict
d. AND selectedin case of m ore than 1 category

DGF and Yes No
subcategorization

Perform Trend analysis ~ Perform Read across
1. Criteria for selection of profilersfor Subc (note 3) 1.Critena for selection of profilersfor Subg
2. Optionsfor subcategorizations (note4) (note 3)
3. Sequence of subcategzorization steps: 2 Optionsfor subcategorizations (seenote 4)
a. Substance type— elim inatesnot discrete 3.8equence of subcategorization steps:
chemicals-mandatory a. Substancetype—added
b. Water solubility — eliminates chemicals b. WS -added
with LC30> WS - m andatory ST Stop == Consecutive sub-categorization
c. Consecutive sub-categorization basedon (Diffarant basedon PGPs
STV Stopmge  PGPs choice)  d. Consecutive sub-categorization
(Different  d. Consecutive sub-categorization basedon based on P5:
lchoics) P& 4 Criteria for acceptance of subcat. (note 7)
4. Critenia for acceptance of subcat (seenote 3} 3 Critena for acceptance of R A prediction
5. Criteria for acceptance of TApredictions(see note §) (note 8)

No Ne
> Acceptance

Endaf AW/SW Yes Yes

-

EEPORT Failure L 4
2
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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:

. Green — application of the profiler will satisfy the criteria for acceptance of the
prediction

. Blue — application of the profiler increase the confidence of the prediction only
. Yellow — application of the profiler does not change the current state
. Red — criteria for acceptance the subcategorization will be not reached

. Grey — already applied profiler
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QSAR TOOLBOX

Data Gap Filling
Apply Standardized workflow

Subcategorization 1| Current state R*2 = 0.392 93% residuals 2.142 - O X

1 I_‘Stiuns d Profilers 0 Selected Adjust options
i Select All Unszelect All nvert Target

Protein binding by OASIS(71 analogues) | R*2 = [0.393], 95% Residuals = [2.11]
Protein binding by OECD(74 analogues) | R™2 = [0.392], 95% Residuals = [2.14]

I Unclassified
Differ from target by
!' At least one category [STOE
() All categories
Options 4 Metabalisms 0 Selected
Select All Unselect All nvert Analogues

Do not account metabolism

Once the primary group is selected, the implemented logic of Ecotoxicological workflow is applied.
As result a list with profilers appears highlighted and ordered appropriately. The profilers are
separated into two sections in the subcategorization window (1):

Primary grouping (2) and Secondary grouping (3).
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QSAR TOOLBOX

Data Gap Filling
- Apply Standardized workflow

A== S\ e

| s

I Subcategorization 1| Current state R*2 = 0,392 93% residuals 2.142

S R R 4
Options 4 1 Profilers 1 Selected Adjust options
Select All Unselect All nvert Cp:lcm: Target
4 Pri rrrerrrrrr ———————————————————————1 9
—— ——

tic Ami
'I'“‘mBE mines

amp— | ----~
-y,

US-EPA Mew Chemical Categories(61 analogues) | R"2 = [0.437], 95% Residuals = [1.86]
4 Secondary grouping

Protein binding by OASIS(71 analogues) | R™2 = [0.393], 95% Residuals = [2.11]
Protein binding by OECD(74 analogues) | R"~2 = [0.392], 95% Residuals = [2.14]
I Unclassified

Differ from target by
®) At least one category
) All estegories

Analogues

Options 4 Metabolisms 0 Selected
Select All Unselect All nvert

Do not account metabolism (5) Acid moiety
(74) Aliphatic Amines

(1) Neonicotinoids
} (2) Phenol Amines
(2) Phenols

(1) Triazines, Aliphatic

(1) Triazines, Aromatic

Selected 10 (84/74)
4 | Select different |
' |

I Remove selected

Clicking on the first profiler (1) shows all categories found in the analogues (2) as the ones colored in blue
(3) are the ones that are not applicable to the target chemical (different to the target) and hence can be
removed (4). Moreover a statistic coefficients which will be obtained if the profiler is applied are provided
after profilers’ name (5). The statistics of the current state is available too (6) and user could easily

compare them.
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QSAR TOOLBOX

Data Gap Filling
Apply Standardized workflow

Accept prediction? — O >

A

The current state satisfies the criteria for acceptance of the prediction. Would you like to accept
the prediction?

- If obtained results after applied subcategorization satisfy the criteria for
acceptance the prediction, then the message appears:

« The current state satisfy the criteria for acceptance the prediction. Would you
like to accept the prediction ?(1)

« Press Yes (2) , if you want to accept the prediction (next slide)

« Press No (3) and continue with the workflow if you are not satisfy with the
outcome and want to continue
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QSAR TOOLBOX

Data Gap Filling
Apply Standardized workflow

Xosed

B«
=5

The OECD QSAR Toolbox
r Grouping Chemicals
into

@

» Input

QSAR TOOLBOX

» Profiling ¥ Category definition ¥ D

Workflow

= . &

(Q)SAR

Gap Filling

Trend analysis Read acros:

& Document 1

e

ed Automated

Categories

Standar Developed by LMC, Bulgaria

Filter endpoint tree..

Y [target]

Documents.

Structure

Prediction accepted successfully

(] Structure info
— Additional Ids . EC Number:2004... EC Number:2210... EC Number:2467... EC Number:2491... EC Number:6189...
v [é‘”- — CAS Number F ok | 5903 53230-10-7 71048-99-2 3002-18-4 869-01-2 25185-05-9 28631-66-5 93413-69-5 78263-90-8 17421
15\5 65,:7\2:. - CAS-SMILES relation High Low High High Moderate High High High Low High
SRl | Chemical name(s) 1-aminooctane  1-ADAMANTAN... | - ~r_. Aminomethy|[[4-... 1-[2- Dimethyla... 2-Methyl-5-HT _EDTAr
. Workflow Controller [Standardized mode] - o x
— Composition -
~ 315Md: 1467 1] Narcotic A [ ERERGY IR NOSF IS SN CBH19N CI0HITN o C32H24N3Na20.. C17H2INOZ  C1IH14N20  C10H1
—— Predefined substance type Mona constituent Man constituent|  VOTKHIOW name. - Ecotoxicological Endpoint It Mona constituent Mano constituent Mona constituent Mano
L SMmILES CCCCCOCON. NC12CC3CCICCL-.|  General task ing different gues for profiler Similarity] E...[Na+][Na+INCe... COcTece(ec1)C(C... CelfnH]cdcee(O)... [Na+]4
et Active task
[#] Physical Chemical Properties
(5 Environmental Fate and Transport [ continue | |
[] Ecotaxicological Information
E—— [T answ @ show scionlog
£ Mortality Step [1] Subcategorization [Structure Similarity] R2 [0.978] 95% Residuals [@.824] .
([~ ] Data Gap Filling Settings 5] ECS0 <OR> LC50 Selecting chemical list
X Performing visual subcategorization
& Animalia fanimals) L -
Only endpoint relevant — . . .
&) Chordata (chordates) Selecting chemical list
At this position: B peFrer sl e List satisfies subcategorization acceptance criteria : [Suitable for acceptance] R*2 =
Question : [The current state satisfies the criteria for acceptance of the prediction.
QSARs =] Pimephales promelas
Automated workflows 9%h 103/211 M:51Smg/l M:25 (226+2756.] Accepting prediction
Standardized workflows | Sediment Toxicity -
In nodes below: — Terrestrial Toxicity i g 2
QSARe (¥ Human Health Hazards. i Copy Log

Automated workflows
Standa d workflows

Profiling
Predefined
Substance type

Discrete chemical,

* Press OK (2)

A pop-up window (1) is displayed informing that the prediction is accepted
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QSAR TOOLBOX

Data Gap Filling
Apply Standardized workflow

« Continue the workflow if you are not satisfied with the outcome.

\*] Workflow Controller [Standardized mode] — ] =
Workflow name  Ec gical Endpoint
General task 1 rieving different analogues for profiler [Structure Similarity]
Active task

P e e

-_—
(e p—

fh) Show action log

e B S T
Step [1] Subcategorization [Organic functional groups (US EPA)] R2 [©.841] 95% Residu ™
Step [1] Subcategorization [Organic functional groups, Norbert Haider (checkmol)] R2
Step [1] Subcategorization [Organic functional groups] R2 [@.893] 95% Residuals [1.31
Step [1] Subcategorization [Protein binding by OECD] R2 [@.336] 95% Residuals [2.118@]
Step [1] Subcategorization [Protein binding by 0ASIS] R2Z [©.338] 95% Residuals [2.876
Step [1] Subcategorization [Chemical Elements] R2 [©.844] 95% Residuals [1.159]

Step [1] Subcategorization [Structure Similarity] R2 [@.97@] 95% Residuals [@.624]
Selecting chemical list

Performing visual subcategorization

] e T | i

Selecting chemical list
List satisfies subcategorization acceptance criteria : [Suitable for acceptance] R"Z =
Question : [The current state satisfies the criteria for acceptance of the prediction.

*  Press Continue button (1) in the workflow controller
+ Then repeat the steps described on slide 34
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Data Gap Filling
Apply Standardized workflow

2] Worlflow Centroller [Standardized mode] — O X
Workflow name  Ecotoxicological Endpoint
General task Retrieving different analogues for profiler [Structure Similarity]
Active task
r LR N N _§ N 3
_'HH;,I
@ Show action Id = Stop workflow — ] X
4—‘| 2 esidu ©
Almcmmr] R2
siduals [1.31
Do you want to exit the workflow? lduals [2.118]
iduals [2.876
[1.15%]
1s [@.5624]
| Yes | | No ||
Selecting chemical ILst ‘ d
List satisfies subcategorization acceptance criteria : [Suita acceptance] R°2 =
Question : [The current state satisfies the criteria for accept 3 f the prediction.
< >
Copy Log

» Press Stop button (1) on the Workflow controller, once you are satisfied with the prediction
* A pop-up window (2) asks to confirm the exit of the workflow
» Press Yes button(3)
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Data Gap Filling
Apply Standardized workflow

=] Workflow Controller [Finished workflow] i — O X
\'_
« A message is displayed that the Workflow name 1
WOI‘kﬂOW haS fl niShed ( 1 ) General task Retrieving different anal r profiler [Structure Similarity]
Active task

Continue stop

@ Show action log
e el i, S

---r wi-a - - :
° Press x bUtton (2) Step [1] Subcategorization [Organic functional groups (US EPA)] R2 [@.841] 95% Residu ™
Step [1] Subcategorization [Organic functional groups, Norbert Haider (checkmol)] R2
Step [1] Subcategorization [Organic functional groups] R2 [©.893] 95% Residuals [1.31
Step [1] Subcategorization [Protein binding by OECD] R2 [©.336] 95% Residuals [2.118]
Step [1] Subcategorization [Protein binding by OASIS] R2 [©.338] 95% Residuals [2.876
Step [1] Subcategorization [Chemical Elements] R2 [@.844] 95% Residuals [1.15%]
Step [1] Subcategorization [Structure Similarity] R2 [@.978] 95% Residuals [@.624]
Selecting chemical list
Performing visual subcategorization

Selecting chemical list
List satisfies subcategorization acceptance criteria : [Suitable for acceptance] R°2 =
Question : [The current state satisfies the criteria for acceptance of the prediction.

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April, 2020 39



QSAR TOOLBOX

Data Gap Filling
Apply Standardized workflow

(o]

Subcategorization 2 | Current state [Suitable for acceptance] R*2 = 0.793 95% residuals 1.372
If the subcategorization e —
b Select Al Unselect Al nvert Options
window is closed by i o e |

pressing X button (1) _

without performing any | . o

subcategorization, a e iR

dialogue window is B o

dlsplayed (2): 3 e
Press Yes if you want to o
exit the trend analysis ‘ 1ot e
and continue with read-
across analysis. | Continue? X

« Press No if you want to

ﬂ n ISh th € Workﬂ OwW. You cancelled the current subcategorization, would you like to continue with a read-across? ]

(=]
g
5

nalogues

Do not account metabolism (54) Aliphatic Amines
(2) Hydrazines and Related Compounds
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Data Gap Filling
Apply Standardized workflow

QsAR TooLEOx [
» Input * Profiling P Category definition

The OECD QSAR Toolbox
for Grouping Chemicals
’ into Categories

Gap Filling

= s

Trend analysis Read across ~ (QJSAR Standardized Automated

° Documents Filter endpaint tree...

Developed by LMC, Bulgaria

Y | [target]

scument 1
O - ; s
1] Aliphatic Amines (US-EPA New Chemical Categories) Structure B .'_+j_\_ ...-.\/I:Q) ol L
210;P: 1] Aliphatic Amines (Aquatic toxicity classification by ECOSAR) X T
1] Enter GF (SW by trend analysis)
Fi 1] Jubtdiegurised: Subslance ype
1] Filter by WS - Exp Water Solubility (] Parameters
C: 76;Md: 160;P: 0] Filter by WS - Water Solubility [#] Physical Chemical Properties
T 160 55] FF:] FiII:er‘lI:lry Wa{— Waterl S:Ilubilit_\.r (fragments) & Envir tal Fate and Transport
C: 76;Md: ilter by WS - Water Solubility — . . .
¥ [C: 75:Md: 1559 0] Filter by WS - Water Solubility (fragments) D e
: 1 Filter by WS - Water Solubility (fragments) -] Aquatic Toxicity AW SW
Md: 137;P: 1] Subcategonized: Aquatic t ty cls cation by E =] Mortality 1
5§;Md: ‘Ij'i;[P: ‘L]\l_S:bc_ateggrized:.US—EP{gNew_C:mia.:al Clategu =) EC50 <OR> LC50
primary<AND>Aliphatic amine, primary (Organic functional grou -
Carbon [-CH3]<AND>Aliphatic Carbon [-CH2-] <AND>Aliphatit )l Animalia (animals)
1] Amine <AND>Primary amine < AND>Primary aliphatic amine (Organic fur -l Chordata (chordat...
1] Narcotic Amine (Acute aquatic toxicity MOA by OASIS) =] Actinopterygii..
M: 25 (22.6+27.6... M: 102 (97.9+10...
M:251mg/l  M: 102 mg/L
103/211
. . —_— ment N
° Data Gap Filling Settings L Terrestrial Toxicity ]
Only endpoint relevant ? Human Health Hazards . Y]

The result is displayed on the data matrix (1) marked with “T”"("M” stands for measured data)
« The workflow finishes on the document level of the primary grouping(2)
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Data Gap Filling
Apply Standardized workflow

acument 1
- [C: 1:Md: O:P: 1] CAS: 111864
O [C: 820:Md: 178P: 1] Aliphatic Amines (US-EPA New Chemical Categones)
O [C: 1032:Md: 210;P: 1] Aliphatic Amines (Aquatic toxicity classification by ECOSAR)
[C: 84:Md: 184:™ 1] Enter GF [SW by trend analysis)
@ [C: 79:Md: 171:P: 1] Subcategorized: Substance type
Y [C: 78:Md: 170:P: 1] Filter by W5 - Exp Water Solubility
Y [C: 76:Md: 160:P: 1] Filter by WS - Water Solubility
Y [C: 75:Md: 155:P: 1] Filter by W5 - Water Solubility (fragments)
& [C: 65;Md: 137:P: 1] Subcategorized: Aquatic toxicity classification by ECOSAR
IO [C: 307:Md: 73;P: 1] Amine, primary<AND=Aliphatic amine, primary (Organic functional groups)
O [C: 143:Md: 55:P: 1] Aliphatic Carbon [-CH3]<AND>Aliphatic Carbon [-CH2-]<AND=Aliphatic Carbon [CH]<AND>Amineo, aliphatic attach [-NH2
O [C: 298:Md: 73:P: 1] Amine<AND>Primary amine<AND>Primary aliphatic amine (Organic functional groups, Norbert Haider (checkmal))
IO [C: 315:Md: 146:P: 1] Narcotic Amine {Acute aquatic tocacity MOA by OASIS)

All the steps executed in the SW are listed in the Document’s panel.
The grey highlighted level(s) of documented tree indicates that a prediction is accepted at this

level.
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Outlook

* Background

* Keywords

* Objectives

* Specific Aims

* Standardized workflow for Ecotoxicity

* The exercise

* Standardized workflow execution
* Input
* Data Gap Filling

(] p
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QSAR TOOLBOX

Report

Overview

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

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

* Three types of report files are generated:
- Prediction report - containing information for the target

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

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

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April, 2020 44



QSAR TOOLBOX

Report
eneration report

66e®
QSAR T (=T

» Input » Profiling » Category definition  » Data Gap Filling &

The OECD QSAR Toolbox

y 4 Export 5
p = = = — for Grouping Chemicals
B 4 B B E & E &

Prediction )ata Matrix Category QMRF SMIFile SDFFile CAS List Data Matrix

Developed by LMC, Bulgaria

Documents Filter endpoint tree...

Customize report content and appearance
& Document 1 P PP

Structure Mt [Ny
] Aliphatic Amim -+j\ .
1] Enter GF (SW by o

& [C: 79;Md: 171;P: 1] Subcategoriz
¥ [C: 78:Md: 170:2: 1] Fiter by v|  [SEIEHEIL

FREVERETENN | Additional Ids EC Number2039160  EC Number:21 d RAAF scenario EC Number:2467... EC Number:2491... EC Number€
= il — CAS Number 111-86-4 Customize report h-2 25185-95-9 28631-66-5 93413-69-5

I CAS-SMILES relation High | Prediction A [rate High High High
PRl [ Chemical name(s) 1-aminooctane [ Torget and prediction summary I-1-Ritros.., (E)-1-(2 6-dichlor. Aminomethyl[[4-., 1-[2-(Dimett
] Amine <AND>Primar [IESN@euT s ) :
RLECEEL ol —— Molecular formula CaH19N 3 N Prediction details () iN3O2  CTHSCIZNO C32H24N3N320... C1TH2TNG2
- Predefined substance type Mona constituen| Fonstituent Prediction details (Il constituent Mano canstituent Mano constituent Mono consti
—— sMmILES CCCCCaTeN NCT2EE3CC(CE Target profiles IN(N=O)C[... OAN=Chcle(Clice.. [Na+]INa=]NCx... COcTeeelce]
[] Parameters Analogues selection details

[#] Physical Chemical Properties
[#] Environmental Fate and Transport
[5] Ecots logical Information

=] Aquatic Toxicity

[[] Appendix: Grouping / subcategorization
[ "] Appendix: Data pruning
[")Appendix: Specific repart explanations

&) EC50 <OR> LC50
&) Animalia {animals)
&) Chordata (chordates)

Category definition and members

Consistency check

Options
C] Actinopterygii {ray-finned fishes spiny rayed f.. .
&) Pimephales promelas Data matrix
121 Nintinne -

MoveUp | | Move Down
96 h 103211

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

— Sediment Toxicity
— Terrestrial Toxicity
(5] Human Health Hazards

Profiling
Predefined
Substance type Discrete chemical

Go to Report module (1) o
i+ Select Prediction (2)
A Wizard pages window is displayed (3)
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Report
Generation report

| Customize report content and appearance

The user can customize the report content
(1) and appearance.

Generation of the reports happens by click
on the Create report button (2).

; W Add RAAF scenario
= oo epor /|

¥/ Prediction
Target and prediction summary
Prediction details (I

Prediction details (II)

Target profiles

Analogues selection details

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

LZ Ordicon: -

Move Up | | Move Down |

[ Remove password protection of the PDF files.
Note: If the protection is removed, this will be specified in the firs
page of the report y/d
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Report
Wizard pages

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

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

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

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

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

Report
Wizard pages

III. Category report:

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

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

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

IV. Data matrix report

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

After clicking on the Create report button,

Generated report files window appears. It

contains two types of files: 2| Generated report files - o X

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

2) Category report - a PDF file ¢ ==
containing information  for  the - ﬁ 2
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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Report
Prediction report

Prediction of LCA0 for ectylamine 118

Prediction report
QSAR Toolbox prediction for single chemical

Using of a standardized

workflow for predicting of pireirs S
ecotoxicological endpoint is Contact detais:
noted in the Prediction Target information
Structural information Mumerical identifiers Chemical names
report.
SMILES: CAS#: 111-B6-4 1-aminooctane
CCOOCCCOCN Other: EC Number: 2039160 1=-Octanamine
1-octylamine
Structure
H3l A~ A
Prediction summary
Predicted endpolnt: LC50; Mortality: Pimephales promelas; 96 h; Mo guideline specified
Predicted value: .64 (from 0,547 to 136)
Data gap ﬂlll':l;nlﬂ‘md: Trend analysis
Summary: manually editable field
Mot provided by the user
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Report
Category report

Category report

QSAR Toolbox report for category

1. Category definition
1.1. Category definition

Information for the members of Categry rame —

Not provided by the user

the category obtained as a result Covers (argt) endpin(s)

- Ecotoxicological Information/Aquatic Toxicity: Pimephales promelas, Actinopterygii (ray-finned fishes,spiny
rayed fishes), Chordata (chordates), Animalia (animals), ECS0 <OR> LC50, Mortality, Duration=96 h

of SW application is included in Catogory ot e

Not provided by the user

the Category report. 12, Cotsgony s

Information of category members
Table of category members
# cas Name SMILES [Structure
1 111-86-4 octylamine CCCCCCCON [y
2 768-94-5 [Amantadine NC12CC3CC(CC(C3)C1)C2
NH2

3 100-46-9 Benzylamine NCclcccecl \/@

H3N
4 109-76-2 1,3-Diaminopropane |NCCCN HZNWNH
5 109-85-3 2- COCCN IO 2

methoxyethanamine
6 103-83-3 rBenzyrIdlmeﬂlyl CN(C)Ccleccecl
A
H3C \Cﬂg
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Report
data matrix report

Data matrix report

A B D E G H J K M N P Q s T u N w ‘
Target chemical Analogue #1 Analogue #2 Analogue #3 Analogue #4 Analogue #5 Analogue #6
‘Substance identity
H
H3: :
Structure e o Hals o~ A2 HJC\O/‘\/”HZ
2 H3C
2 wae” oy NHp
CAS number 111-86-4 768-945 100-46-9 109762 109-85-3 103-83-3 15673-00-4
Chemical name octylamine Amantadine Benzylamine 1,3-Diaminopropane 2-methoxyethanamine Benzyldimethyl 3,3-Dimethylbutylamine
Other identifier
_SMILES NC12CC3CC(CC(C3)C)c2 el 1 Necen cocen cnicject 1
Parameters unit
profilers

‘Profiles used for grouping/subcategorization
Aliphatic Amines (Aquatic toxicity

‘Substance type (subcategorization)

Aquatic toxicity classification by ECOSAR
Us-EPA New Chemical Categories

General Mechanistic

Protein binding by OASIS

Protein ng by OECD

Endpoint Specific

Acute aquatic toxicity MOA by 0ASIS
Empiric

Organic functional groups (US EPA)

Organic functional groups

‘Structure similarity

Chemical elements.

hatic Amines
Discrete chemical;

Aliphatic Amines
Discrete chemical;

Mono i ined);
Organic

No alert found
No alert found

Narcotic Amine

Aliphatic Carbon [-CH3];
Aliphatic Carbon [-CH2-];
Aliphatic Carbon [CH];
Amino, aliphatic attach [-NH2;
Amino, aliphatic attach [-N<]

Amine, primary;
Aliphatic amine, primary

[902%,100%]

Group 14 - Carbon C;
Group 15 - Nitrogen N

Mono i ined);
Organic

Aliphatic A

Aliphatic Amines

No alert found
No alert found

Narcotic Amine

Fused Aliphatic ring uni
Aliphatic Carbon [-CH2-];
Aliphatic Carbon [CH];
Aliphatic Carbon [C];
Amino, aliphatic attach [-NH2;
Amino, aliphatic attach [-N<];
Tertiary Carbon

Amine, primary;
Tricyclodecane;
Cycloalkane;
Bridged-ring carbocycles;
Aliphatic amine, primary
[0%,10%)

Group 14 - Carbon C;
Group 15 - Nitrogen N

Aliphatic Amines
Discrete chemical
Mane constituent (predefined);
Organic
Aliphatic Amines
Aliphatic Amines

No alert found
No alert found

Narcotic Amine

Aliphatic Carbon [-CH2-];
Aliphatic Carbon [CH];
Amino, aliphatic attach [-NH2];
Amin, aliphatic attach [-N<];

Aromatic Carbon [C]

Amine, primary;
Benzyl;
Aryl;
Aliphatic amine, primary
[10%,20%)

Group 14 - Carbon C;
Group 15 - Nitrogen N

Aliphatic Amines
Discrete chemica
Mane constituent (predefined);
Organic
Aliphatic Amines.
Aliphatic Amines

No alert found
No alert found

Narcotic Amine

Aliphatic Carbon [-CH2-];
Aliphatic Carbon [CH];
Amino, aliphatic attach [-NH2];
Amino, aliphatic attach [-N<]

Amine, primary;
Aliphatic amine, primary

[40%,50%)

Group 14 - Carbon C;
Group 15 - Nitrogen N

phatic Amines
Discrete chemical;
Mane constituent (predefined);

Aliphatic Amines

No alert found
No zlert found

Narcatic Amine

Aliphatic Carbon [-CH3];
Aliphatic carbon [-CH2-];
Aliphatic Carbon [CH];
Oxygen, aliphatic attach [-O-];
Amino, aliphatic attach [-NH2];
Amino, aliphatic attach [-N<]

Amine, primary;
Ether;
Aliphatic amine, primary

[20%,30%)
Group 14 - Carbon C;
Group 15 - Nitrogen N;

phatic Amines
Discrete chemical;
Mane constituent (predefined);

Aliphatic Amines.

No alert found
No zlert found

Narcatic Amine

Aliphatic Carbon [-CH3];

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

Amin, aliphatic attach [-N<];
Aromatic Carbon [€]

Amine, tertiary;
Benzyl;
Aryl;
Aliphatic amine, tertiary
[0%,10%)

Group 14 - Carbon C;
Group 15 - Nitrogen N

Aliphatic Amines.
Discrete chemical;
Mono constituent (predefines

No alert found
No zlert found

Narcatic Amine

Aliphatic Carbon [-CH3];
Aliphatic Carbon [-CH2-];
Aliphatic Carben [CHI;
Amino, aliphatic attach [-NH;
Amino, aliphatic attach [-N

Alkane, branched with quaternary
Amine, primary;
tert-Butyl;
Aliphatic amine, primary
[20%,30%)

Group 14 - Carbon C;
Group 15 - Nitrogen N

™

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

To save any of the reports, select the report (1) and then click on Save as (2); The prediction and
category reports are saved as a pdf file (3, 4) while the data matrix is saved as an .xIsx file (5)

| Generated report files — O >
E& File narme: ‘ v‘
Save as type: ‘Pd‘ffils (*pdf) V‘
Prediction report
Category report
Data matrix L | v|
Save astype df files (*pdf) V|
POF file containing the prediction report | 5
File name: | (EEYuERERS— vl
Save as type: |E1tce| files ("xlsx) V|
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Congratulations!

®* You have completed the tutorial on the standardized workflow
for ecotoxicological endpoint.

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

* Note, proficiency comes with practice!
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