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QSAR TOOLBOX

Background

* This is a step-by-step presentation designed to take the
user of the Toolbox through the workflow of a data gap
filling exercise by trend analysis approach.
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QSAR TOOLBOX

Keywords

TARGET CHEMICAL - a 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

PREDICTION - An outcome obtained for the target chemical by different gap filling approach methods (e.g. read-across, trend
analysis, QSAR model predictions)

TREND ANALYSIS - 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.

IUCLID 6 (IU6) — IUCLID is a software to record, store, maintain and exchange data on intrinsic and hazard properties of
chemical substances. Toolbox has a functionality to export a prediction or import of data to/from IU6
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QSAR TOOLBOX

Objectives

* This presentation reviews a number of functionalities of
the Toolbox:

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

* Fill data gaps by trend-analysis
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QSAR TOOLBOX

Specific Aims

* To review the workflow of the Toolbox.
* To review the six modules of the Toolbox.

* To reacquaint the user with the basic functionalities within each
module.

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

Trend Analysis
Overview

®* For a given (eco)toxicological endpoint, the members of a category
are often related by a trend (e.g. increasing, decreasing or
constant). The trend could be related to molecular mass, carbon
chain length, or to some other physicochemical property.

* A demonstration of consistent trends in the behaviour of a group of
chemicals is one of the desirable attributes of a chemical category
and one of the indicators that a common mechanism for all
chemicals is involved. When some chemicals in a category have
measured values and a consistent trend is observed, missing values
can be estimated by simple scaling from the measured values to
unmeasured values as a means of filling data gaps.
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QSAR TOOLBOX

Exercise

* In this exercise we will predict the acute toxicity to daphnids for an
untested compound, (3-ethyl-5-methyl-4-methoxyphenol), which is
the “target” chemical.

* The target endpoint is LC50, 48h, Mortality, D.magna.

* This prediction will be accomplished by collecting a set of test data
for chemicals considered to be in the same category as the target
molecule.

* The category will be defined using the following categorization
schemes:

- Acute aquatic toxicity classification by ECOSAR - for primary
grouping.

- Acute aquatic toxicity MOA by OASIS - for mechanistic refining the
category.
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QSAR TOOLBOX

Workflow

* Toolbox has six modules which are used in a sequential
workflow:

®* Chemical Input

* Profiling

* Data

® Category Definition
* Filling Data Gaps

®* Report
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QSAR TOOLBOX

Chemical Input
Overview

* This module provides 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

User Alternatives for Chemical ID:

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

* SMILES (simplified molecular information line entry
system) notation/InChi

* Drawing chemical structure
®* Select from User List/Inventory/Databases
®* Substructure by using SMART

B.Group of chemicals
®* User List/Inventory
* Specialized Databases
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QSAR TOOLBOX

Getting Started

* Open Toolbox.
* Click “Input”.

01010 XKaesesd
QSAR TOOLBO) S0 % ;

¥ Profiling ¥ Category definition  * Data Gap Filling » Report

Document Single Chemical Chemical List Search Target Endpoint
s

B & XE m v 4 & . ' E Hm ¢ ©

Open Close Save CAS# Name  Structure Composition Select ChemIDs Database Inventory List Subs! MARTS) Query

Developed by LMC, Bulgaria

Documents
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QSAR TOOLBOX

Chemical Input by Drawing

* Input of the target chemical by drawing varies in difficulty with
the structural complexity of the molecule.

* It is accomplished by a series of point-click-move-click
operations within the 2D-editor which drops down when you
click on “structure” (see next screen shot).

* The subsequent series of slides will take you through the
process for inputting the target chemical.
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QSAR TOOLBOX

Chemical Input Screen
Input target chemical by drawing

Q SAR TOOLBOX
¥ Profiling » Category definition ¥ Data Gap Filling
Document Sinnle Chemical Chemical List Target Endpoint
S . . J - ; —
— L , == — A
B & X & v & 6. e =E K- v @
New Open Close “AS: Structure Composition Select ChemIDs Database Inventory List Substructure (SMARTS)  Query

Documents
& Document 1

1. Click Structure button.
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QSAR TOOLBOX

Chemical Input
Drawing the target “3-ethyl-5-methyl-4-methoxypheno
2-D editor

=] 2D Editor - O >

|II

by

f

®

w1

miles v|c1u:.ccc1 | X | |

InE 058 SN

IEEEEEEREN0DD 3

2. Move the cursor to the large clear area and left-click again, this puts the selected

1. Left-click on the appropriate template form (in this case the benzene ring).
template in the plot.

April 2020
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QSAR TOOLBOX

Chemical Input
Drawing the target “3-ethyl-5-methyl-4-methoxypheno
2-D editor

|II

by

W

3

3. Click on the pencil button to draw a single bond.
4. Drag the mouse (pointing finger) to the appropriate atom and left-click to create a single bond.
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QSAR TOOLBOX

Chemical Input by Drawing

* Note the default is addition of a CH5-group.

* By moving the ‘finger’ to other C-atoms and left clicking the
mouse adds other hydrocarbon fragments.

* If you make an incorrect entry you can click the ‘undo’ icon (&)
in the upper corner of the screen to remove the addition.

* This process allows you to build the hydrocarbon skeleton of the
target molecule (see next screen shot).
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QSAR TOOLBOX

Chemical Input
Drawing the target “3-ethyl-5-methyl-4-methoxypheno
2-D editor

=] 2D Editor — O x

®

| Smiles ~ | C1(=CC(=CC(=C1CC)C)CICC [x].]

200 OB OEN

|II

by

CH3
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QSAR TOOLBOX

Chemical Input
Drawing the target “3-ethyl-5-methyl-4-methoxypheno
2-D editor

= 2D Editor — O 4

@

|Smi|e5 - | C1(=CC(=CC(=C1CC)C)C)CC | X | |

=S =X}

H3C

|II

by

By

®

| - O | | Cancel |

0
I
=3

1. Click n to add an oxygen atom; 2. Left-click with mouse over the methyl group to insert an
oxygen atom; 3. Click OK.
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QSAR TOOLBOX

Chemical Input
Target chemical identity

* The already drawn target structure automatically appears on the
data matrix

* Note that no CAS number or name is displayed for this
chemical. This means the target chemical is not listed in the

chemical inventories/databases implemented in the Toolbox (see
next slide).
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QSAR TOOLBOX

Chemical Input
Target chemical identity

r|a
QSAR TOOLEBOX @ Tl 10100

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

Document Single Chemical Chemical List Search Target Endpoint
X [= v 4 @ e E E | @
= £ » == = (
B & X @ m@m .o 3 &. . = - Y
MNew Open Close Save CAS# Name  Structure Composition  Select Chem|Ds Database Inventory List Substructure (SMARTS)  Query

° [ ——— Filter endpaint tree...

& Document 1

& [C: 1;Md: 0;P: 0] Search chemical \/ﬁ\
Structure e g\‘"!
e
P e = e e e e e = = = ===y
St o I |
Additional Ids
CAS Number Mo CAS number 1
CAS-SMILES relation Mot applicable |
Chemical name(s) |
Composition 1
Molecular formula C10H1402 1
Predefined substance type Mono constituent
SMILES CCelec0)ec(C)c10C 1
s e i dhe

[#] Physical Chemical Properties

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

[#] Human Health Hazards

The workflow on the first module is now complete, and the user can proceed to the next
module.
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Outlook

* Background

* Keywords

* Objectives

* Specific Aims
* Trend analysis
* The exercise

* Workflow of the exercise
®* Chemical Input
* Define target endpoint

The OECD QSAR Toolbox for Grouping Chemicals into Categories April 2020 29



QSAR TOOLBOX

Input
Define target endpoint

« Defining of the endpoint allows entering the endpoint of interest e.q.
EC3, LC50, gene mutation etc., along with specific metadata information.
Based on the metadata, relevancy of the profiles and databases is
provided expressed in different color highlighting:

» In green are highlighted the most suitable profilers related to
the endpoint and databases including data for the defined target
endpoint,

» In orange are colored profilers which are plausible with
respect to the defined target endpoint.

Xoserd

QSAR TOOLBOX Eﬂ

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

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

B & X @ =mm > § E B E E. B ¢ ©

New Open Close Save CAS# MName  Structure Composition  Select ChemlDs Database Inventory List Substructure (SMARTS)  Query Define

Developed by LMC, Bulgaria
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QSAR TOOLBOX

Input
Define target endpoint

) ]
QSAR TOOLBOX @
» Input ® Profiling » Category definition » Data Gap Filling

Document Single Chemical Chemical List Search Target Endpoint

B & X @ mm- § &4.-.m 8= E- M ¢ B3

New Open Close Save CAS# Name  Structure Composition Select ChemlDs Database Inventory List Substructure (SMARTS)  Query Define

° [ — Filter endpaoint tree... ? 1 [target]
&% Document 1 .
&£ [C: 1;Md: 0:P: 0] Search chemical J:CL) Select endpoint
Structure e T]\‘“’ Select endpoint X
3
e S
[Pl ” 4 Ecotoxicological Information
[#] Structure info I Physical Chemical Properties Aquatic Toxicity
Duironmen e 2od Trapeoort

[#] Parameters

[#] Physical Chemical Properties

[#] Environmental Fate and Tran 2
[#] Ecotoxicalogical Information

[#] Human Health Hazards

Ecotoxicological Information
; 5
Terrestrial Toxicity

I Human Health Hazards

Effect N | Mortality
Duration e 48h
- . - Test organisms (species) N | Daphnia magna
By clicking Define (1) you could select the e T < ection of additionsl

target endpoint. ids:
In this tutorial the target endpoint is LC50
which is related to aquatic toxicity. In this

respect select Aquatic toxicity in the Up
Ecotoxicological information (2). Clear 6
Click Next (3).

You need first to select the LC50 endpoint (4)
from the drop-down menu and then '

consecutively add the following metadata:

Effect: Mortality, Duration: 48h, Test 3

organism (species): D.magna (5).
Finally click Finish (6).
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QSAR TOOLBOX

Input
Define target endpoint

(@
iy

Op D Databa = b A O D
~ Filter endpaint tree... Y 1 [target]
Do -
d: O;P: 0] 5ea - . \/EL
Structure e Cr)‘k(.‘,
o
3 Soacrre ko L
[*] Parameters
[#] Physical Chemical Properties
[Z] Ecotoxicological Information \
- Aquatic Toxicity AW SW
=l 48 h
=] Animalia (animals)
=] Arthropoda (arthropods)
=] Branchiopoda (branchiopods)
=) Daphnia magna
LC50 /
— Sediment Toxicity

——— Terrestrial Toxicity
[#] Human Health Hazards

The endpoint tree is automatically expanded to the level of the defined endpoint and the row is
highlighted in yellow
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QSAR TOOLBOX

Input
Input results

1) In module Input, you have entered the target chemical by drawing
it.

2) The target endpoint (aquatic toxicity, LC50) is defined using “Define
target endpoint” functionality.

3) Based on the defined target endpoint the relevant profiles and
databases become highlighted in color (see next slides).
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QSAR TOOLBOX

Profiling
Overview

* “Profiling” module refers to the electronic process of retrieving relevant information on
the target compound, other than environmental fate, ecotoxicity and toxicity data,
which are stored in the Toolbox database;

* Available “profilers” includes likely mechanism(s) of action, wich could be useful in
forming categories that include the target chemical;

* "“Profilers” are a collection of empirical and mechanism knowledge which could be used
to analyse the structural properties of chemicals;

* The “profilers” identify the affiliation of the target chemical(s) to preliminary defined
categories (functional groups/alerts);

* The “Profiling” module contains also observed and simulated
metabolisms/transformations, which could be used in combination with the profilers;

* The outcome of the profiling determines the most appropriate way to search for
analogues, but they are also useful for preliminary screening or prioritization of
substances;

* The “profilers” are not (Q)SARs, i.e. they are not prediction models themselves;

* Based on the "“profilers’ relevancy” (determined by the defined target endpoint), the
most suitable and plausible once are getting colour highlighted.
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QSAR TOOLBOX

Profilers
Background

Summary information of the different profilers are provided in the “About”.

About - O X

US-EPA New Chemical Categeries

QSAR TOOLBOX

Profiling Custom profile
o) Short Description
2 & RIR
Apply View New Delete The rules coded in the US-EPA New Chemical Program profiler reproduces the original categories cited in the document "TSCA New

Filter endpoint tree. Chemicals Program (NCP)/ Chemical Categories” - an official document of U.S EPA Office of Pollution Prevention and Toxics. However, not
° Documents P all of the categories have been coded because they are very broad and limits are mostly based on physical considerations and do not
& Document 1 include structure based rules. These categories are listed bellow:
[C: 1;Md: 0;P: 0] Search chemical - Category: Acid Dyes and Amphoteric Dyes
Structure - Category: Cationic Dyes
- Category: Polyanicnic Polymers (& Monomers)
- Category: Polycationic Polymers
- Category: Respirable, Poorly soluble Particulates

[3] Structure info

The U.S. EPA/OPPT New Chernical Categories include classes of chemicals for which sufficient regulatory history has been accumulated so that
hazard and risk concerns and testing recommendations vary little from chemical to chemical within the new chemicals program. It is important
to note that the LS. EPA/QPPT New Chemical Categories do not cover the universe of potential industrial molecules. Also, the categories da not
£) Aquatic Toxicity necessarily represent substances of greatest concern to the Agency. The categories are also NOT intended to be a comprehensive list of all

5] Mortality substances that may be subject ta further action by the U5, EPA/OPPT New Chemicals Program.

(-]48 h

otaxicological Information

The structural boundaries used to define the chemical classes (e.g. "Alcchol” — chemical class from "Organic functional group” profiler) or
] Animalia (animals) alerting groups responsible far the binding with biclogical macromolecules (e.g. *Aldehydes® — structural alert for protein binding), represent
(-] Arthropoda (arthropods) structural functionalities in the molecule which could be used for building chemical categories for subsequent data gap filling. They are not

E] Branchiopoda (branchiop| recommended to be used directly for prediction purposes (as 5ARs).

] Daphnia magna Donator(s)

United States Envircnmental Protection Agency (EPA), USA
= Sediment Toxicity

° Profiling me”.aods —— Terrestrial Toxicity Author(s)

[#) Human Health Hazards
W Suitable
W Acute aquatic toxic”y classification by Verhaar (Modified)
cute agquatic tr«city MOA by OASIS
W Aguatic toxic.y clssification by ECOSAR
-EPA Mew Chemical Categorier
M Plausible T
I Chemscl s Go to Profiling module
M Groups of elements

I crolss haf-fe (G, pH 7)(ydrown) Click on the profiler (US-EPA New Chemical category);

[ ] Hydrdy:js half-ife (Ka, pH B)(Hydmw'!'l) .
8 ot o e (1, o S hdrowen Click About;
dralysis half-ife .5-7. . . . - . - . .
M s After acquiring the information you desire, close the window by clicking “x”;
.Ix:mn :t:H7 4
W Ionization at pH =9
M Lipinski Rule Oasis
W OECD HPV Chemical Categories
M Oraanic functional aroups
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QSAR TOOLBOX

Profilers
Background

* For most of the profilers, background information can be
retrieved by highlighting one of the profilers (for example, US-
EPA New Chemical Categories) and clicking View (see next
slide).
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QSAR TOOLBOX

Profilers
Background

01010
ioXx é th Ss00 %

» Profiling » Category definition » Data Gap Filling » Report

QSAR 1

Profil ag Custom profile
p ol US-EPA Mew Chemical Categories (Predefined) - Profiling Scheme Browser — [m]
P B 8 :
Apply o Delete Export Scheme View Tests  Run All Tests
° [ — Filter endpoint tree... egones Definition | Properties | Training Mg Literature _JMetalnfo Table | Custom Captions | Scheme
& Document 1 Filter: Category: Anilines Environmental Toxicity ~
[C: 1; Wid: O;P: 0] Search chem.~ 4 US-EPA New Chemical Categories ~
Structure Acid Chlorides This category includes all anilines, both monoanilines and polyanilines. It is assumed that these compounds need to be absorbed
Acrylamides ) to be toxic. therefore. compounds with MWs > 1000 will be excluded from this category. Acute toxicity for anilines which are
A(WIE‘ES‘.\AE‘"E(“J"Zt“ (Acute toxicity) ) liguids at room temperature is known to be limited by the octanol/water partition coefficient (K__). Above alog K__ vale of
Acrylates/Methacrylates (Chronic toxicity) ow ow
Aldehydes (Acute toxicity) => 738, anilines show no effects at saturation during 96-h exposures (Veith and Broderius (1987). Anilines which are solids at
Aldehydes (Chronic toxicity) room temperature may show no toxicity at saturation at lower Kow values depending on the melting point, i.c., the higher the
i:i:'hﬁ"i Amines melting point at a given K___. the greater the likelihood that no toxicity will be observed at saturation. For solids. the no effects at
" N AI_?nXi}n::'vnigmpou'cs saturation has to be determined on a case-by-case basis. There are no known Kow limits for chronic toxicity at this time, but it
£ Ecotoxicological Infol Aminobenzothiazole Azo Dyed may not be much above alog K__ = 8 for liquid anilines. Future testing will determine this K___ lmit.
] Aquatic Toxicity ow ow
=
:::I:y - . Hazard Concerns. The acute toxicity for anilines has been determined through SAR Analysis:
) Animali Anionic Surfactants
M= Azides (Acute toxicity) fish 96-h LC50 (Veith and Broderis 1987);
& Arthropd Azides (Chronic toxicity)
(=) Bran, Benzotriazole-hindered phenals fish 14-d LC50 (Deneer et al 1987);
= Benzotri s (Acute toxicity) :
Benzotriazoles (Chranic toxicity)
beta-Naphthylamines, Sulfonated fish 14-d LC50 (Hermens et al 1984):
— Sediment Toxicity Boron Compounds
[~] Profiling methods —— Terrestrial Toxicity Cationic (quaternary ammonium) surfactants daphnids 48-h LC100 (Nendza and Seydel 1988a and 1988b); and
Options 4 4 Selected Ml 5] Human Health Hazards éé,:'a-‘"
i s e Lnsclec Bl L vert JAbout Ootions Diavomams (Acute toxicey) green algal 96-h ECS0 (Nendza and Seydel 1988a and 1988b).;
i Suita - .ﬂ_ C - ,.' N
Acute aquatic tc vicity classification by Verhaar (Modified) Diazoniums (Chranic taxicity) . .
Acute aguatic to icity MOA by OASIS g:ics\::;:‘li;nzmme—basad Pigments The neutral organic SARs can be used to predict green algal 96-h EC50.
I3 Aquratic frwicine - secfirstinn hy FCOSAR yanates
JS-EPA New Cherical Categories gf::m[arta'm:e “tE_tc';"“l‘/"t ) Aromatic diamines (ie., two amines on one benzene) and dinitroanilines are known to be more toxic than predicted by these
ithiccarbamates (Lhronic toxicity)
Epoxides SARs.

/] Esters (Acute toxicity) . . - . L . L .
ife (Ka, pH 7)(Hydrowin) Esters (Chronic toxicity) Members of this category exhibit toxicity ranging from low toxicity (ie.. > 100 mg/L) to high toxicity (Le.. < 1 mg/L) depending
life (Ka, pH 8)(Hydrowin) Et_”:}"ﬂf'é Glycol Ethers on their K_ . MW and substitutions (e.g.. dinitroanilines).

N “ife (Kb, pH 7){Hydrowin) Hindered Amines
M Hydrolysis half-ife (kb, pH 8){Hydrowin) . . i i
I Hyciolss haf e (oH 6.57.4) 1. Click the profiler; frzect photolysis
onization at pH = 1 . -
lonzation at pH = 4 . v
M Ionization at pH 4 2' CIICk VIewI ,Aculeloég' i
W Ionization at pH = o5 A
8 Lo e e 3. Click one of the structural alerts (for example Anilines
l4
M OECD HPV Chemical Cateaories - . . . = .
4. Go to the Literature tab to see the mechanistic justification for
Metabolism/Transformations t h e ca t e g 0 ry
< .
J | \
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QSAR TOOLBOX

Profilers
Background

* Once the endpoint is selected, the relevant profiles and metabolic
transformations are highlighted. The meaning of the colors can be seen within

the Options (1) by click Legend (2).

Legend X
~
‘Options. 4 Endpoint selected in the data matrix
1 Group by: | End point sele ~ . Suitable
Sort by: MName - | Plausible
Color by: Endpoint sele * ] Unclassified

Suitable - developed using data/knowledge for the target endpoint;
Plausible - not endpoint specific; structure-based; form broader group of analogues;

Unclassified - all profilers, which are not classified in any of the categories above.

@)
@)
@)

* Select the Profiling methods related to the target endpoint by ticking the
checkbox next to the profilers name.

* This selects (a green check mark appears) or deselects (the green check
disappears) profilers.
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QSAR TOOLBOX

Profiling
ing the target chemical

QSAR @ E S100

¥ Profiling » Category definition ™ Data Gap Filling > Report

Prohng, profile

22 &

Apply  View Developed by LMC, Bulgaria

(-] Breris Filter endpoint tree...

& Document 1
£ Search chemical

Structure

(] Structure info
Parameters
(3] Physical Chemical Properties
[#] Environmental Fate and Transport
] Ecotaxicological Information
&) Aquatic Toxicity

Profiling methods

Acute aquatic toxicity dassification by Verhaar (Modified)

Acute aquatic toxicity MOA by OASIS

Aquatic toxicity chssification by ECOSAR Sediment Toxicity
US-EPA New Chemical Categories Terrestrial Toxicity

W chemical elemen (3] Human Health Hazards

M Groups of elements (3] Profile
W Hydrolysis half-ife (Ka, pH 7)(Hydrowin)
M Hydrolysis half-ife (Ka, pH 8)(Hydrowin)
M Hydrolysis half-ife (Kb, pH 7)(Hydrowin)
M Hydrolysis half-ife (Kb, pH 8)(Hydrowin)

B Uudrnbocic half i fnll & 5.7 41

Metabalism/Transformations

Unselect All

nuk
nulator (akalne medium)

M Observed Mic

seasiates dl 1. Select the row corresponding to the Aquatic Toxicity;
2. Tick the checkboxes of the suitable profilers;
3. Click Apply.
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QSAR TOOLBOX

Profiling
Profiling the target chemical

* The actual profiling will take several seconds depending on the
number and type of selected profilers.

* The results of profiling automatically appear as a dropdown box
under the target chemical.

* Please note the specific profiling results obtained by the most
suitable profilers.

* These results will be used to search for suitable analogues in the
next steps of the exercise.

The OECD QSAR Toolbox for Grouping Chemicals into Categories April 2020 41



QSAR TOOLBOX

Profiles of t

QSAR TODOLBOX

Profiling stom profile

I

Apply  View

(] Documents
& Document 1
# [C: 1;Md: 0:P: 0] Search chemical

Profiling methods

Profiling
he target "“3-ethyl-5-methyl-4-
methoxyphenol
-~

» Profiling » Category definition

Filter endpoint tree...

Srusnne ~x\/©>\,,

[#] Structure info

[#] Parameters

(%] Physical Chemical Properties

[#] Environmental Fate and Transport

[] Ecotoxicological Information
=) Aquatic Toxicity AWSW |
] Mortality
148 h
&) Animalia (animals)
&) Arthropoda (arthropods)

Unselact All

Acute aquatic toxicity classification by Verhaar (Modified)

Acute aguatic toxicity MOA by OASIS
‘Aquatic toxicity classification by ECOSAR
US-EPA New Chemical Categories

I Plausible
M Chemical elements
W Groups of elements
W Hydrolysis half-ife (Ka, pH 7)(Hydrowin}
W Hydrolysis half-ife (Ka, pH 8)(Hydrowin}
W Hydrolysis half-ife (Kb, pH 7)(Hydrowin)

Metabolism/Transformations

Unselact Al

Hydre
M Hydrc
W Hydrc

Rat metabo
izl metal imula
ed Mammalian metabo

] Branchiopoda (branchiopods)
=] Daphnia magna

150 I

+— Sediment Toxicity

Predefined
US-EPA New Chemical Categories

Endpoint Specific

Acute aquatic toxicity classification by Verhaar (Modified) ~ Class 3 (unspecific reactivi)

Phenals and Anilines

Phenols (Acute toxicity)

Acute aquatic toxicity MOA by OASIS

Aquatic toxicity classification by ECOSAR Phenols

April 2020
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QSAR TOOLBOX

Profiling
Profiling results
1) In module Profile, you have profiled the target chemical according to the
suitable profilers (green) related to the target endpoint.

2) The target chemical is categorized as “phenol” based on predefined Acute
aquatic toxicity US-EPA profiler (hereafter called US-EPA) and the two
endpoint-specific profilers (Acute aquatic toxicity classification by ECOSAR
(hereafter called ECOSAR) and Acute aquatic toxicity MOA by OASIS
(hereafter called MOA)

3) By the endpoint-specific “"Acute aquatic toxicity classification by Verhaar” the
target is categorized as “Class 3 (unspecific reactivity)”

4) In general the target is classified as “phenol”

5) All of the above mentioned profilers could be used for categorization
purposes (collecting analogues)

6) In this case ECOSAR profiler will be used for categorization purpose (primary
grouping).
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QSAR TOOLBOX

Outlook

* Background

* Keywords

* Objectives

* Specific Aims
* Trend analysis
* The exercise

* Workflow of the exercise
®* Chemical Input
* Profiling
°* Data
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QSAR TOOLBOX

Data

* Data module refers to the electronic process of retrieving the environmental
fate, ecotoxicity and toxicity data that are stored in the Toolbox databases.

* Data gathering can be executed in a global fashion (i.e. collecting all data of all
endpoints) or on a more narrowly defined basis (i.e. collecting data for a single
or limited number of endpoints).

* Once the endpoint is selected, the relevant databases are highlighted. Meaning
of the colors could be seen within the Options (1) by click Legend (2).

\
° Databases Legend *
— Endpoint selected in the data matrix
Group by: | Hazard effect: ~
Have data for target endpoint
Sort by: Name - B ? ?
|:| Have no data for target endpoint
Colorby: | Endpoint sele ~
——

* In this example, we limit our data gathering to the common aquatic toxicity
endpoints from databases containing aquatic toxicity data (Aquatic OASIS,
ECHA REACH, ECOTOX, Food TOX Hazard EFSA).
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QSAR TOOLBOX

Data
Gather data using database relevancy

S — S—— —
r|a 01010
—— l—r— 01 0
QSAR TOOLBOX L]a 10100

» Input » Profiling P Categol P Data Gap Filling » Report
Data Import

w —=P

Gather Impc )6

Export Delete

IUCLIDG Database Inventory

Filter endpaint tree... Y |1 [target]

Documents

Databases ,H
4 Selected Structure e, (jjj\m

Select All Unselect All
» Physical Chemical Properties
» Enwron_mentfll Fate and T_ransport [ Structure info
Ecotoxicological Information &
B Aquatic ECETOC Earaelesy
P Aquatic Japan MoE [#] Physical Chemical Properties
Aguatic OASIS [#] Environmental Fate and Transport

ECHA REACH
ECOTOX
Food TOX Hazard EFSA

» Ba Yuman Health Hazarde

[ Ecotoxicological Information
| Aquatic Toxicity AW SW

=] Animalia (animals)
-] Arthropoda (arthropods)
-] Branchiopoda (branchiopods)
=) Daphnia magna
Lc50 (R
—— Sediment Toxicity i
— Terrestrial Toxicity
[#] Human Health Hazards
Profiling

Decdofzo 0

1. Go to Data module;

2. Select the green highlighted databases corresponding to the Aquatic toxicity (Aquatic OASIS,
ECHA REACH, ECOTOX, Food TOX Hazard EFSA);

3. Click Gather.
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QSAR TOOLBOX

Data
Process of collecting data

Toxicity information on the target chemical is electronically collected from the
selected datasets.

A window with “Read data?” appears. Now the user could choose to collect
“all” or “endpoint specific” data.

QSAR TOOLBOX @

P Input ® Profiling data ® Category definition » Data Gap Filling

Delete

8 &

Import  IUCLIDG IUCLIDG Database Inventory

Documents Filter endpaint tree... Yi [‘352311

° Databases "
Options 4 4 Selected Structure ""“v‘[‘?]‘q;
Select Al Unselect All | Invert e
» [ Physical Chemical Properties ~| Read data? *
» Enviror!mentfll Fate and T_ransport [# Structure info
Ecotoxicological Information
M Aquatic ECETOC ] Parameters - Al endpoints ) Choose...
M Aquatic Japan MoE [#] Physical Chemical Properties
Aquatic OASIS [#] Environmental Fate and Transport
ECHA REACH
ECOTOX
Food TOX Hazard EFSA
» Human Health Hazards

(] Ecotoxicological Information

K | | Cancel
) Aquatic Toxicity Z

AWSW ,

=] Animalia (animals)
=] Arthropoda (arthropods)
(=] Branchiopeda (branchiopo...
(=] Daphnia magna
Les0 I
— Sediment Toxicity d
— Terrestrial Toxicity
[#] Human Health Hazards

S ( 1. Click OK to read all available data.

2 \ |
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QSAR TOOLBOX

Data
Process of collecting data

In this example, an insert window appears stating that no experimental
data is available for the chemical of interest.

01010
QSAR TOOLBOX Sa100

¥ Input » Frofiling ¥ Category definition ¥ Data Gap Filling

Data Import Export Delete

o & @ 8 &

Gather Import  IUCLIDG IUCLIDGE Database Inventory

o S —— Filter endpaint tree...
° Databases I
Options 4 4 Selected Structure "fx,g*m
f SelectAl Unselect Al | Invert e ] - b x
» Physical Chemical Properties
» Enwror!mentfll Fate and T_ransport [ Structure info
Ecotoxicological Information
W Aquatic ECETOC [3) Parameters Mo experimental data are available on the chemicals of interest,
B Aquatic Japan MoE [#] Physical Chemical Properties
Aquatic 0ASIS [#] Environmental Fate and Transport
gg?g)EACH [] Ecotoxicological Information

=) Aquatic Toxicity AW SW |
=] Mortality
=] 48 h
=] Animalia (animals)
=) Arthropeda (arthropods)
=) Branchiopoda (branchiopo...

Food TOX Hazard EFSA
» Human Health Hazards

=] Daphnia magna
Lc50 I

— Sediment Toxicity J

——— Terrestrial Toxicity

[#) Human Health Hazards

Inventories

1. Click OK to close the window.
I

25 [
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QSAR TOOLBOX

Recap

* You have entered the target chemical being sure of the correct
structure.

* You have profiled the target chemical and found no experimental
data is currently available for this structure.

* In other words, you have identified a data gap, which you would
like to fill.

* Now you are ready to continue with next step of the workflow -
Category Definition.
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QSAR TOOLBOX

Outlook

* Background

* Keywords

* Objectives

* Specific Aims
* Trend analysis
* The exercise

* Workflow of the exercise
®* Chemical Input
* Profiling
* Data
* Category definition
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QSAR TOOLBOX

Category Definition
Overview

* This module provides the user with several means of grouping

chemicals into a toxicologically meaningful category that includes
the target molecule.

* This is the critical step in the workflow.

®* Several options are available in the Toolbox to assist the user in
defining the category definition.
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QSAR TOOLBOX

Category Definition
Grouping methods

* The different grouping methods allow the user to group chemicals
into chemical categories according to different measures of
“similarity” so that within a category data gaps can be filled by
trend-analysis.

* For this example, starting from the target chemical a specific
ECOSAR classification is identified (“phenols”), subsequently
analogues are found within the same specific classification
(“phenols”) for which experimental results are available.
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QSAR TOOLBOX

Category Definition
ECOSAR categories - overview

* ECOSAR has been used by the U.S. Environmental Protection
Agency since 1981 to predict the aquatic toxicity of new industrial
chemicals in the absence of test data.

* The Aquatic toxicity classification by ECOSAR profiling scheme in
the Toolbox is used for grouping of chemicals by structural
similarity which may or may not have mechanistic meaning.
Experience has shown ECOSAR to be a robust profiler which
makes it a logical choice in an initial profiling scheme.
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QSAR TOOLBOX

Category Definition
Defining ECOSAR category

QSAR - W S i
o Data Data Gap 1 po

gl | Ml
D D b o o g g
- 3 Filter endpaint tree... ? 1 [target]
a Grouping optiens (Aquatic toxicity classification by ECOSAR) - m} x
~ Aquauc o assification by ECOSA
Options « 1 Selected Structure "#(\/@\Q Twet@tea:mes
f Select Al Unselect All | Invert | About| Options e ¥ Phenols
able ~ — -
e aguatic to lassification by Verhaa \cture Info
a h 2 [ameters
a a ysical Chemical Properties
Plausible l Fate and Transport
S [ Ecotoxicological Information
oups of e
drolvsis - P =] Aquatic Toxicity AW SW
dro 3, p dro i
dro e (Kb, p dro S48 h
i S e £] Animalia (animals) @) Cptions
6
(-] Arthropeda (arthropods)
onization at p et .
onization at p =] Branchiopoda (branchiopods) Lo Up Reset Options
onization at p =) Daphnia magna All categories
onization at p 9 LC50 A .
pinski Rule Das . .
OECD HPV Chemical Categarie — Sediment Toxicity i AE!d Ha\!das
Orga tional group = Terrestrial Toxicity J Acid moiety v
Orga tional group ed Human Health Hazards . Combine profiles [T Invert result
:-, tional group EPA = Profiling
g3 tional groups, Norbe der (check .
Protein binding by OA Predefined & anD o or LSt
Protein binding by OECD US-EPA New Chemical Categories Phenols (Acute toxicity) [ Sort results
Protein binding pote o Endpoint Specific
< > Acute aquatic toxicity classification by Verhaar (Modified) ~ Class 3 (unspecific reactivity) m
Acute aquatic toxicity MOA by OASIS Phenals and Anilines
Aquatic toxicity classification by ECOSAR Phenals

1. Go to Category Definition module

2. Select the highlighted Aquatic toxicity classification by ECOSAR;
3. Click Define;

4. Confirm the category “Phenols” by clicking OK.

I
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QSAR TOOLBOX

Category Definition
Defining ECOSAR category

QSAR TODOLBOX

» Profiing

Categorize Category consistency

E B b RO H

Define Define with metabolism Subcategonize Combine Clustering  Category elements

o Documents Filter endpoint tree... :
& Document 1 1
&' [C: 1;Md: 0;P: 0] Search chemical oo P oy
[0 [C: 1167;Md: 0;P: 0] Phenols (Aquatic toxicity classification by ECOSAR) Structure b 5‘/@ : :?:‘
[ Structure info I '
(%] Parameters
[#] Physical Chemical Properties
[] Environmental Fate and Transport
[=] Ecotoxicological Information
] Aquatic Toxicity AWSW |
Grouping results - m] x
() Animalia {animal
&) Arthropoda
Sllgisi 1167 chemical(s) found.
(=] Dapl
I
—— Sediment Toxicity 1 ~
— Terrestrial Toxicity : ) i :
Aquatic toxicity classification by ECOSAR [ Human Health Hazards ’
Unselect All e
. . —? Predefined
|Suitable . .
Acute aquatic toxicity classification by Verhaar (Modified) US-EPA New Chemical Categories Phenols (Acute t..
Acute aguatic toxicity MOA by OASIS Endpoint Specific
Aquatic toxicity dassification by ECOSAR Acute aquatic toxicity classification by... Class 3 (unspecif..

US-EPA New Chemical Categories
Plausible

Chemical elements

Groups of elements

Hydrolysis half-life (Ka, pH 7 }(Hydrowin)

Hydrolysis half-life (Ka, pH 8)}(Hydrowin)

Hydrolysis half-ife (Kb, pH 7)(Hydrowin)

Hydrolysis half-life (Kb, pH 8)(Hydrowin)

Hydrolysis half-life (pH 6.5-7.4)

Ionization atpH =1

Tonization at pH

Ionization at pH

Ionization at pH =

1inincli Riila Nacic

1. Click OK to confirm the result and to gather experimental data.
Note: The number of chemicals depends on the database version you are working with.

Acute aquatic toxicity MOA by OASIS  Phenols and Anil..
Aquatic toxicity classification by ECOS... Phenols
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QSAR TOOLBOX

Category Definition
Analogues

* The Toolbox now identifies all chemicals corresponding to the
ECOSAR classification of Phenols which are listed in the
selected databases within the Data module.

®* 1167 analogues are identified. Along with the target they form
a category (Phenols) which can be used for data gap filling.

The OECD QSAR Toolbox for Grouping Chemicals into Categories

April 2020 56



QSAR TOOLBOX

Category Definition
Read data for Analogues

* The Toolbox automatically requests the user to select the
endpoint that should be retrieved.

* The user can either select the specific endpoint or by default
choose to retrieve data on all endpoints (see below).

‘| Read data? x

® All endpoints () Choose...

| OK | | Cancel |

e In this example, since only databases that contain information
for Eco-toxicological endpoints are selected, both options give
the same results.

e As the Toolbox must search the database, this may take some
time.
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QSAR TOOLBOX

Category Definition
Summary information of Analogues

I
QSAR TOOLBOX @ I

P Input P Profiling

r|a
[ ]

Categarize Category consistency
B B b R ¢ H
Define  Define with metabolism Subcategorize Combine Clustering  Category elements

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

& Document 1 E
Sea i I
H d:?l;;l::?;n[‘lllcglllennls (Aquatic toxicity classification by ECOSAR) Structure “gn /O\'/x H t?
e | e
| L
[] Ecotoxicological Information
-] Aquatic Toxicity AW SW
—{# Accumulation 51/420
+—{*] Adult Behaviour 1
{3 Adult Mortality 3/4
H#] Avoidance Gather data — u] % f65 mg/l
%] Behavior mg/L
) Behaviour .1 mg/L
+—{# Biochemistry 4 mg/L

78914 points added across 1166 chemicals.
] Biomass

+—{3] Cell Number

jgeu(s) ] ]T\ :

.3 mg/l

of The Emb
+—{#] Development 77/1343
] Ecosystem Process 6/65
Aquatic toxicity classification by ECOSAR 3] Enzymes) 66/1287 M: 4 mgiL
Options 4 +—{#) Feeding Behavior 36/135 M: 10 mg/L
Unselect All -
3] Fertil 3/5
[Suitable & - !
Acute aquatic toxicity dassification by Verhaar (Modified) amd mliEy Ty
Acute aquatic toxicty MOA by OASIS ] Genetics 73/4345
Aquatic toxicity classification by ECOSAR +—{#] Gonadal Histology 22
o S T ) Growth 335/2722 M: 0254 mg/L |
Chemical elamants —{#] Growth Inhibition 45/131 M: 157 mg/L
Groups of elements —#] Growth Rate 275/1006 M: 4.6 mg/L
Hydrolysis half-ife (Ka, pH 7)(Hydrowin) —{# Histology 54/443
Hydrolysis half-ife (Ka, pH 8)(Hydrowin) & H 43/657
Hydrolysis half-ife (Kb, pH 7){Hydrowin} mmn.nf!k) "
ydrolysi hal-ife (Kb, pH 8)(Hydrowin) el ol k:stion 1220

1. Click OK on window that provides information for common number collected data
across the initial group of chemicals.
Note: The number of data points depends on the database version you are working with.
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QSAR TOOLBOX

Category Definition
Summary information of Analogues

QSAR TOOLBOX

» Profiling

Categorize Category consistency

B B b R o B

Define Define with metabolism Subcategorize Combine Clustering  Category elements

Filter endpoint tree... ? 1 [target] 2 3 4 3 6 i i

Documents

Aquatic toxicity classification by ECOSAR o0 P E
ptions 4 Structure ¢ }‘/@/ i
Select Al Unselect Al h :
|suitable i
Acute aguatic toxicity classification by Verhaar (Modi [ Structure info
Acute aquatic toxicity MOA by OASIS
Aquatic toxidty chssification by ECOSAR (5] Parameters
US-EPA New Chemical Categories [#] Physical Chemical Properties 47375408 M: 213 um . M: 195E+04 mg/L M: 1.89 pm
Plausible [#] Environmental Fate and Transport  390/3261 M: 0 % L M:01 % o M: 0 %

Chemical elements

-] Ecotoxicological Information
Sioups of elements ic Toxici O M: 10 mgiL M:215mg/l | M:000382mg/L_M:=2.5mg/L  M: >1E+03 mg/L
Hydrolysis half-ife (Ka, pH 7)(Hydrowin) #] Aquatic Toxicity AW R 961/46669 : 10 mg/ . M:21.5 mg/| L M: 0! mg/L  M: =2.5 mg/|  M:=1E+03 mg/L |
0,

Hydrolysis half-life (Ka, pH 8)(Hydrowin) | Sediment Toxicity

Hydrolysis half-life (Kb, pH 7 )(Hydrowin) '#] Terrestrial Toxicity 299/8701 M: 30 mg/kg bd... M: =71.8 mg/kg M: 0.3+5.6 mg/kg
Hydrolysts halfte (KD, pH 8XHydrown) (5] Human Health Hazards 551/14855 M: 1.09E+03 mg... M: 5 mg/kg bdw.., M: =0.5 mg/kg b., M: nat irritating

Hydrolysis half-life (pH 6.5-7.4) . - 0 4 o o

Tonization at pH = 1 5] Profiling
Ionization at pH = 4

Ionization at pH = 7.4

Ionization at pH = 9

Lipinski Rule Oasis

DECD HPV Chemical Categories

@ Chemical statistics presenting the number of chemicals and the available experimental
data for them. This is statistics for the current row on data matrix.
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QSAR TOOLBOX

Category Definition
Summary information of Analogues

- O

QSAR TOOLBOX x

Categorize Categor| Ecotoxicological Information;Aquatic Toxicity;Mortality;24 EgGNSCf; 1 Dosed x
- . h:Animalia (animals);Chordata (chordates);Actinopterygii (ray- M: 10 mg/L (Mass . time(s) per
E E % . finned fishes,spiny rayed fishes):Oncorhynchus 1 concentration) 1E+04 ug/L (Mass concentration) ?gh\é study
tsh ha;Undefined Endpoint eriod
Define  Define with metabolism Subcategorize Combine Clustering q s P TESTED// . |7
_ Filter endpai Ecotoxicological Information;Aquatic Toxicity;Mortality;24 Egiscfj 1 Dosed x
Documents h:Animalia (animals);Chordata (chordates);Actinopterygii (ray- 3 M: 10 mg/L (Mass 1E+04 pg/L (M tration) | ONLY time(s) per
finned fishes,spiny rayed fishes);Oncorhynchus concentration) H 358 concentration CONC study
Aquatic toxicity classification by ECOSAR kisutch;Undefined Endpoint TESTED// period |
0 Selected Structure T T BAGS// |
Select All Unselect All Invert Ecotoxicological Information;Aquatic Toxicity;Behavior;24 coner 1 Dosed x
|Suitable h:Animalia (animals);Chordata (chordates);Actinopterygii (ray- 3 M: 10 mg/L (Mass 1E+04 pg/L (Mass concentration) |ONLY time(s) per
Acute aquatic toxicty cassification by Verhaar (Modi & Stracta finned fishes,spiny rayed fishes);Ptychocheilus concentration) CONC study
ructure s i -
Acute aquatic toxicty MOA by OASIS [ Paramete] oreganensis;Undefined Endpoint ) ) Testeoy L |PERd | L
Aquatic toxicity classification by ECOSAR s : : 8
US-EPA New Chemical Categories [#] Physical C
Plausible [# Environm [_| Hierarchical mode _
g‘lem(_‘dlfelelgnent‘;tg (2] Ecotoxicological Information
roups or elemen
Hyd | 5 = M: 10 mg/L M: 21.5 mg/L M: 0.00382 mg/L M: =2.5 mg/L M: > 1E+03 mg/L
- e R M: 10 L M: 1.5 L M: 0.00382 L M:=25 L M: »1E+03 L
Hydrolysis half-ife (Ka, pH 8)(Hydrowin} +10 mg/ +>1.5mg/ U mg/ i =25 mg/! : > 1E+03 mg/|
Hydrolysis half-life (Kb, pH 7 )(Hydrowin) M: 10 mg/L M: =8.2 mg/L M: 000382 mg/L M: > 1E+03 mg/L
Hydrolysis half e (Kb, pH 8)(Hydrowin) M: 5 ppm M: 9.2 mg/L M: 0.1 mg/L M: >1E+04 mg/L
Hydrolysis half.iife ( H'6 57.4) M: 5 ppm M: =8.2 mg/L M: 0.11 mg/L M: 1E+04 mg/L
| g —£] Aquatic Toxicity AW SW961/46669 M: 5 ppm M:202mg/l  M:0.15mgil
Tonization at EH -4 M: =8.2 mg/L M: 0.319 mg/L
Ionization at pH = 7.4 M: =8.2 mg/L M: 0.4 mg/L
Ionization at pH = 9. M: »9.2 mg/L M: 1 mg/L
Lipinski Rule Oasis ) M: 211.2 mg/L . M: 1 mg/L .
[ZEED HIPY Chisis | Eisn e 5] Sediment Toxicity 7720 .
—{#] Terrestrial Toxicity 299/8701 | M: 30 mg/kg bd... M: =71.8 mg/kg M: 0.3+5.6 mg/ikg
[#] Human Health Hazards 531/14855 M: 1.09E+03 mg.., M: 5 mg/kg bdw.., M: =0.5 mg/kg b., M: not irritating |

[ Profiling

1. Double-click on the cell with measured data opens a table which provides detailed information for all
experimental data of the focused chemical.
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QSAR TOOLBOX

Recap

®* You have identified a category of 1166 chemicals (Phenols) with
the Aquatic toxicity classification by ECOSAR profiler for the target
chemical 3-ethyl-5-methyl-4-methoxyphenol.

* The available experimental results for these 1166 analogues have
been collected from the selected databases (Aquatic OASIS, ECHA
REACH, ECOTOX and Food TOX Hazard EFSA).

* But before the user can proceed with the Filling Data Gap module,
he/she should navigate through the endpoint tree and find the
specific gap that will be filled.
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QSAR TOOLBOX

Category Definition
Navigation through the endpoint tree

* The user can navigate through the data tree by opening (or
closing) the nodes of the tree.

* The data tree is extensive but logically constructed. It can be
mastered with a practice.

* In this example, the “"48 h LC50 Mortality for Daphnia magna” is
the target endpoint.

* As already mentioned the row with the defined target endpoint is
highlighted in yellow. (see next slide)
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QSAR TOOLBOX

Category Definition
Navigation through the endpoint tree

Filter endpaint tree... Y 1 [target]
Filter endpaint tree... Y 1 [targei] 2 i
Structu Hale. L
ructurs ~ Structure L ’[éj‘ P"“[OI
Ht Filter endpoint tree... Y 1 ltarget] 2 f
—{#] Inhibition of Nitrification Rate I o
[#] Structure info 3] Inhibition of Total Respiration | | Structure “‘“\/b])\(,q "U
E Parameters :.é :njL.II').’ - e -
ntoxication
[#] Physica ical Properties  473/3408 | Length 3 I s
[#] Enviro Fate and Transp... 390/3261 [ Mobility —@47h 1
= 145
=] Ec ation @:é;ﬁ Mortality (L e
¢ AW SW (% Undefined Duration <:E| Animalia (animals)
. —H 24 5] Annelida (annelids)  9/36
51‘{420 —# 96 C—_—El Arthropoda (arthropo:
—#) Adult Behaviour 1/1 (ooe R
. i |ir||r1 .| -] Branchiopoda (branc...
_E Adult MCII'bE'It}" 3/4 :.EI 3 min ) {3 Artemia franc... 1/1
—{%] Avoidance 34/73 Cas o 5 Artemia part.. 173
20 —{3] Artemia salina  5/7
Expand: the Ecotoxicological Information>> ] Artemia sinica 3/3 N — »
- = - (%] Ceriodaphnia... 1/3 +] Daphnia longispina
Aq uatic TOX|C|ty (1) >> 3] Ceriodaph... 13/57 —{-] Daphnia magna
- p
Mortality (2)>> L&) Ceriodaphnia... 1/1 — ECo 11
48h (3) >> () Ceriodaphnia... 2/5 — EC100 111
Animalia (animals)(4)>> Cooweewsen- | 8 | [ 2
aphnia cari... — EL50 2/2
Arthroqoda (arthropoc!s) (5)>> 7 | [ peprea cacu.. 32 L o "
Branch_|opoda (branch|_op_ods) (6)>'> 2] Daphnia gale.. 172 I i
Daphnia magna (7) - this is the species related to target el T — [Co0 172
endpoint LC50 (8). eehs medhe — — LOEC 2
‘ | —{#] Enzyme(s) 661287
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QSAR TOOLBOX

Recap

®* You have now retrieved the available experimental data on
aquatic toxicity for 1166 chemicals classified as “phenols” by
the “"ECOSAR"” profiler found in the databases Aquatic OASIS,
ECHA REACH, ECOTOX and Food TOX Hazard EFSA.

®* You have identified the target endpoint of "48 h LC50 Mortality
for Daphnia magna”.

®* You are ready to fill in the data gap so click Data Gap Filling
(see next few slides).
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Outlook

* Background

* Keywords

* Objectives

* Specific Aims
* Trend analysis
* The exercise

* Workflow of the exercise
®* Chemical Input
* Profiling
* Data
* Category definition
* Data Gap Filling
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Data Gap Filling
Overview

* Data Gap Filling module gives access to five different data gap filling tools:
» Read-across

+ Trend analysis

(Q)SAR models

+ Standardized workflow (SW)
« Automated workflow (AW)

* The most relevant data gap mechanism is used , 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.

+ Automated and standardized workflows follow preliminary implemented logic. The AW is not affected
by the user activities (proceeding or subsequent), while the SW stops at the each step of the
workflows allowing the user to make different selection.

* In this example we will use trend analysis.
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Data Gap Filling
Apply Trend analysis

QSAR TOOLBOX @ 10100

P Input » Profiling P Category definition P Data Gap Filling

P
» Re

Gap Filling Workflow

e vy . . Possible data inconsistency — O *
E N . & @
Trend analysis R :ad acro AR Standardized Automated Metadata
Class ~
~ Filter endpoint tree... Y 1 [target] I I Durati

1 ™3 =T

I

I
Information — O X I Effect

I

[

@& Document 1 Endpoint
£ [C: 1:Md: 0:P: 0] Search chemical o K?n::::l:n
O [C: 1167:Md: 78914;P: 0] Phenols it . .
=5 * * 1 bl Structure 1 observed value for 1 chemical was excluded due to missing X descriptor 4 Native scale/unit
value(s) [IM (14 chemicals; 14 data)
[¥lmg/L (25 chemicals; 74 data)
u [WImmal/L (1 chemicals; 1 data)
[Imol/L (45 chemicals; 45 dats)
o — 4 Ippm (11 chemicals; 11 data)
e Daphnia long... 1/1 |..|M (1 chemicals; 1 data)
. |..|g.-"L (36 chemicals; 132 data)
—{-] Daphnia magna I Phylum o
— ECD 11
b Select scale/unit to use
e 14 )M [14 native data and 253 converted] -
—— EC100 212 - /m® [0 native data and 267 converted]
_-rE t d t og(1/mol/L) [0 native data and 267 converted]
a]rge e n p 0 I n g/L  [74 native data and 193 converted]
EL50 2/2 O mmol/L [1 native data and 266 converted]
s 8] molj’L [45 natwe data and 222 (onverted]
s EE Converted data
L ran 10 . .
14 from scale/unit M
—— LOEC 33 74 from scale/unit mag/L
[ ot 20 T rom s L.
— NOEL /1 43 from seaiefunit mellk
[~] Data Gap Filling Settings NRUETE 11
Chemicals 63/63; Data 267/278 - 0K Cancel
Only endpaoint relevant NR-ZERO  3/4 | | | |
—— (Other En... 1/3

1. Go to Data Gap filling module; 2. Click Trend analysis; 3. A pop-up window alerting you to possible
data inconsistencies appears. Click OK; 4. A pop-up message informs about the number of chemicals (e.qg.
mixtures or UVCB substances) that will not be included in the Trend analysis prediction due to missing X
descriptor value(s), which by default is Logkow. Click OK.
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Data Gap Filling
Interpreting Trend analysis

* The resulting plot outlines the log of the experimental LC50
results of all analogues (Y axis) according to a descriptor (X axis)
with Log Kow being the default descriptor (see next slide).

* The RED points represent the predicted value for the target
chemical.

* The BLUE points represent the experimental results available for
the analogues used in the trend analysis.

* The square-shaped signs in the right side of the data gap filling
window are the so-called “helpers”. The helpers are notifying
messages that provide different type of information related to the
used data points in the prediction.

* Before accepting the estimated result for the target chemical, the
trend analysis should be further refined by subcategorization (see
the next slides).
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Data Gap Filling
Results of Trend analysis

= 'R
QSAR TOOLBOX @ e q Be

g

'OECD QSAR Toolbox

» Input » Profiling ¥ Report

Gap Filling Workfiow

= B =. & ¢

Trend analysis Read across  (Q)SAR. Standardized Automated

(] e Filter endpoint tree.

& Document 1

Search chemical
8914P: 0] Phenols (Aquatict| [ESTRe

] Ceriodaphnia du.. 11743 M: 0115 mg/L,
] Ceriodaphnia pulch... 1/1

] Ceriodaphnia 2/5

] Chydorus sphaericus 1/1

) Daphnia carinata~~ 1/1

] Daphnia cucullata 344

] Daphnia longispina  1/1

Daphnia magna

EC50 914 M:039mgil M: 2,07 mg/L
Lcto 1”2
LC50 c22r7 [ 14 o/t M:84mg/l  M:=277mg/L  M:03%6mg/l  M:53mg/L M:112mg/l  M:0242mg/L M:26mg/L M:13Tmg/L  M:354mg/L  M:993 mg/L
Lcg0 1”2
LOEC n

[« D ] NGEC 1719 M:13mglL M: 0078 mgrL M:imgll
NR-LETH 1”1 M: 1 mg/L

[+] Data Gap Filling Settings A p— o

; har Endnint 172 M- 12 madl
Only endpoint relevant * >

At this position:
Trend analysis prediction for LC50, based on 62 values

QSARs Predicted: 1.81 mg/L

Automated workflows Model equation: LCS0 = 348 (20.276) + 0473 [20.0872) * log Kow, log{1/mal/L)

Standardized workflows Prediction
In nodes below: o — 6
OSARs -
Automated workflows Cumulative frequency | 2
Standardized workflows 2
Residuals =4
=
2
Statistics R
s
24
® i
T T T T T T T T T T T T T T T T T T T T
35 3 25 2 15 Rl 05 0 05 1 15 2 25 3 35 4 45 5 55 6
log Kow / Accept prediction

63 [
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Data Gap Filling
Results of Trend analysis

Filter endpoint tree... Y 1 larget] & 3 34 62 & o 102 There are 1 endpoint values for 1 chemicals bigger than WS calculated by “Water Solubility”
) Mark data points
I o T, e ) = Remove data points
. @ s N g
Structure LS L(?L-:m M/Q, ‘IQT . ""\(T)A* om0 o /\CT)]\.. —— -
‘ . There are 2 endpoint values for 2 than WS by “Water Solubilit r
(3] Ceriodaphnia du... 1174 o R e
Remave data points \ ”
+—{#] Ceriodaphnia pulch... 1/1 N ‘Hel pe rs
+—{) Ceriadaphnia retic... 2/5 o '; e ———— " =
There are int val chemical igger than Water Solubility™
+—{#] Chydorus sphaericus 1/1 ) pod y " by m
) Daphnia carinata 1/ o B e
| @ Daphnia cucullata 3/ B 1
+—{*] Daphnia longispina 171
B e The current gap filling state contains chemicals with composition
EC50 914 M: 039 mg/L
Lo 2 The current filli ins data with lifiers
LCs0 62277 [ 4 mo/t MBAmg/l M =277mg/l M:03%mg/l M:53mg/l M112mgl  M:0242mgll  Mi26mgl M| |necurrentgap filling state contains data with qual @
190 172
LOEC b There are chemicals which have diff b type than the target.
NOEC 17118 M: 13 ma/L W 0.078 mg/L M: 1
NR-LETH " M: 1 mgrL o -
NR-ZERO 4
Mthar Endnnin 12 M- 12 madl N
[v]
SmsmEs Trend analysis prediction for LC50, based on 62 values Select / filter data
Predicted: 1.81 mg/L
Madel equation: LCS0 = 346 (£0276) + 0AT3 (£0.0872) * log Kow, log{1/mal/L) )
Prediction Gap filling approach
. %
Descriptors / data
ey 5 ® H ° - e . . E NSt | pto
_ T . Model/QSAR
Cumulative frequency | =
2 * b > S %@ Calculation options
= ° —— [ '
Resicluals =4 e s ] ‘ L] -
-y e ° % s o
= = BRSS
Statistics ] L P—
] Dt
_ 2 r{r-/ Miscellaneous

1. Click the helpers to see the information that they provide;

2. Click on “"Mark data points” to mark the chemicals meeting the criteria explained in the helper (e.g.
mark the chemicals which have 2 endpoint values (LC50) bigger than the water solubility (WS) of the
chemical);

3. Click Remove data points in order to eliminate the data points that have values bigger than WS of
the chemical (click on all helpers). Once the data points are removed the helpers disappear.
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QSAR TOOLBOX

Data Gap Filling
Subcategorization

* Remember in the Toolbox, a category refers to a group of
chemicals which have the same profiling result according to one
of the profilers listed in the module Profiling.

®* Subcategorization refers to the process of applying additional
profilers to  the previously  defined category. The
subcategorization identifies chemicals which have differing
profiling results and eventually eliminating these chemicals from

the final category.
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Data Gap Filling
Subcategorization

In this example, subcategorization allows for the elimination of analogues
which are dissimilar to the target chemical with respect to:

- OASIS Mode of action (all except phenols and anilines)

The categorization based on mode of action identifies analogues having the
same mode of action as the target which is in the group of phenols and
anilines.

- Chemical elements

The profiler aimed to identify analogues consisting of same elements as those
presented in the target chemical

Subcategorization is demonstrated in the next 2 slides.

Note: Expert judgement should always be used when removing chemicals.

The OECD QSAR Toolbox for Grouping Chemicals into Categories April 2020 72



QSAR TOOLBOX

Data Gap Filling
Subcategorization by Acute-aquatic toxicity MOA

Filter endpoint tree... Y (1 [target] 4 31 34 62 82 97 102 118 130 185 199 202
| | <g>
. - I
2 P pa | L e e )
. S ! o . 3 _ O
Serinm 0L @ A Poa N o a_a . ,@ e JeoRuENgod Je;
=| Subcategorization - O X ! & =
ions Profilers 1 Selected Adjust options 1
Select All Invert Options T
arget
by Cramer (extended) ~
Phenals and Anilines.
M:0.39 mg/ll | M: 2.07 mg/L
4 Endpoint 5
Mi=27.7mg/L M:03%6 mg/l | M:53 mg/l M:112mg/l  M:0242mg/l M:26mg/l M:131mg/l  _M:354mg/l M:993mg/l  M:364mgll _M: 297
Acute Oral Toxicity
Bioaccurnulation - metabolism alerts M: 0.078 mg/L M: T mg/L
Bioaccurmulation - metabolism half-lives M: 1 ma/L
Biodegradation fragments (BioWIN MITI) ) ! £
Carcinogenicity (genotox and nongenaotox) alert: Differ fram target by
. S . At least ane category M: 1.2 mg/L .
) All categories
M: 0.217+0.376...
Metabolisms 0 Selected 4
Select All Unselect Al Invert Analogues
Do not account metabolism - (1) (N/&)
4 Documented (1) Aldehy
Observed Mammalan metabolism 3) Basesurface narcoti
Observed Microbial metabolism HBaseartace e .
Observed Rat In vivo metabolism (54) Phenols and Anilines
Observed rat liver metabolism with quantitative ¢ (4) Reactive unspecified
Observed Rat Liver S9 metabolism
a Simulated Trend analysis prediction for LC50, based on 61 values
Autoxidation simulator Predicted: 1.81 mg/L
Autoxidation simulztor (zlkaline medium) 8 (53/61) Model equation: LCS0 = 356 (+0313) + 0.440 (+00950) * log Kow. log{1/molL)
Dissociation simulator - ® ° |
Hydralysis simulator (acidic) N\ Select different ®
— —_— O X | Mark chemicals by W5
¢ ! Remove selected | ! : .
= | Mark chemicals by descriptor value
Cumulative frequency | =
E | Mark outliers ‘
=
Residuals =5
k=] | Filter points by test conditions ‘
Statistics a -
“ | Mark focused chemical ‘

Mark focused points

%

Click Subcategorize;
Select Acute aquatic toxicity MOA by OASIS; —
Click Remove selected to eliminate the dissimilar chemicals.

The OECD QSAR Toolbox for Grouping Chemicals into Categories April 2020 73



QSAR TOOLBOX

Data Gap Filling
Subcategorization by Chemical elements

01010 Xo6eoW
01 0
Subcategorization - a x 10100 %

2e

Options 4 Profilers 1 Selected Adjust op » Category definition » Dat illing ¥ Report b;

i Select All_| Unselect All | Invert Options Torget The OECD QSAR Toolbox
Keratiocyte gere sxpresi ~ = G
Oncologic Primary Classification Group 14 - Carbon C i ategories
EERREEEEOIONEEE0e | | Group 16 - Oygen O

Protein binding alerts for skin sensitization ace: Developed by LMC, Bulgaria
Protein binding alerts for skin sensitization by t
Protein Binding Potency h-CLAT

1016

Retinoic Acid Receptor Binding A 1 . i‘j] e J_ s fCK)T; ~ 1 T S 1.
DO ex o e ol 2 LR peod e IO B
Skin irritation/corrasion Inclusion rules by BfR i

53/206 M:4.07 mg/L M:021mg/l.  _M:071mg/L M:009mg/L  _M:11.2mg/L (et PR LR M: 2,12 (1.79+2... M: 068 mg/L M:0038mg/L  M:3.1(2.7+3.7).. M:045 mg/L . M: 1.84 ma/L M: 4.09 mg/L

12 M: 0775 (0.657+..;
Lipinski Rule Qasis Differ from target by 11 M: 6.44 mg/L
QI“ ‘Eatst one cate 17/19 M: 1.1 mg/L M: 0.01 mg/L M: 046 mg/L M: 032 mg/L M: 1.5 mg/L
171
Analogues 3/4 M: 1 mg/L M: 04 mg/L
. fint 173
Tautomers unstable (53) Group 14 - Carbon C g
+ T } - S ot
doologienl___
. : (53) Group 16 - Oxygen O >
(2) Group 17 - Halogens Br [V
pticns 4 Metabolisms 0 Selected (20) Group 17 - Halogens CI Trend analysis prediction for LC50, based on 53 values | Select / filter data ‘,,
Select Al Unselect Al Invert (22) Group 17 - Halogens F.CI Prediv;lefl:z mg/L R
Do not aCCOeUdnt metabolsm - 22 p gens FLL Model equation: LC50 = 3.07 (#0377) + 0.581 (+0.114) * log Kow. log{1/mol/L)
4 Documents
Observed Mammalan metabolism
Observed Microbizl metabolism 4 L ® (]
Observed Rat In vivo metabolism o
Observed rat liver metabolism with gt B
Observed Rat Liver 53 metabolsm Selectad 29 (24/53) 1 Show all data points L d o®
4 S'IM:I:le: . o Select different Hide all of type )
£ L ]
< o S 2 |o
¥ Remove marked points
EA.S— ‘ Elram s o ! Remove marked data
! T L ]
2] e L L4 Gap filling approach
L ] Descriptors / data
3.5 1 Model/QSAR
) 1. Right-click over one of the outliers; 2. Select Differences to target; 3. A new
subcategorization window appears where some of the profilers are red highlighted. They
5 Reteving dfrences o rget indicates that categories of the analogues differs from the categories of target. In our case
select Chemical elements; 4. Click Remove selected to eliminate the dissimilar
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Data Gap Filling
Results

(84 @
OSAR TOOLBODX [~
*>@

The OECD QSAR Too
for Grouping Chemicals

£33
< &

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

» Profiling » Category definition

Gap Filling

(] Documents Fitter endpoint tree... The prediction is acceptable according to the statistics
‘ (interpolation and R2 = 0.7 and analogues = 10)
cal 5 A o ~ ) = —
= R O . e e
[ Daphnia longispina 171 M: 18 mg/L
Daphnia magna
ECS0 55 M: 0.0844 mg/L M: 48 (4+5.8) m... M: 0104 (0.0874... M: =2.7 mg/L
Lcs0 2472 EETTIEPEMM: 410 mo/l.  Mi0OSTmg/L  M:i188mg/l | M:4mgil M:568mg/l  M:5mg/L M mg/l Mi207mg/l  MBSmg/l M08 (015:0.. M:OTImgl | M:i11.2 mg/l
NOEC 2/2 M: 22 mg/L : 1 mg/L
NR-ZERO 12 M: 00435 mg/L _
Undefined End... 2/2 M: 200 mg/L
| Daphniapulex  3/13 M: 28 (19=43) m., M: 8.5 mg/L
| %) Daphnia pulicaria 46 M: >109 mg/L M: »99.5 mg/l | M: »04 mg/L
) Lynceus brachyurus 171 M: 47 mg/L
) Polyphemus pedicu... 1/1 M: <20 mg/L
. %] Sida rrustallina 171 M: 6 ma/l 5 v
7]
o " P Trend analysis prediction for LCS0, based on 24 values ‘ Select / filter data ‘ @

- - Predicted: 3.8 mg/L
° Data Gap Filling Settings Model equation: LC50 = 257 (+0339) + 0650 (+0.0983) * log Kaw, log(1/mal/L}

i

Only endpoint relevant
Mark chemicals by WS
At this position:
Mark chemicals by descri I
Standardized workflows 0 S
B Filter points by test conditions
Statistics E -
= Mark focused chemical
i
= Mark focused points
S
Remove marked data
2 Clear existing marks

15 2 25 3 35 4 45 5 55 6
log Kow / Accept prediction

| [ \
1. Helper indicating that the prediction is acceptable according to the statistic appears.

Bs |
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QSAR TOOLBOX

Data Gap Filling
Results

* All the chemicals remaining in the graph have a consistent
profile relevant for aquatic toxicity (i.e. Substance type,
Classification by ECOSAR, MOA by OASIS and Chemical
elements) - they all are phenols

®* By accepting the prediction the data gap is filled (see next
screen shot).
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Data Gap Filling
Accepting prediction result

— Sm— S—
L B B
QSAR TOOLBOX L 10100

¥ Profiling P Category definition  ® Data illing
The OECD QSAR Teolbox

for Grouping Cher
e into Categof

Gap Filling

= s

Trend analysis Read across  (Q)SAR Standardized Automated

[~ Bocuments Filter endpoint tree

Developed by LMC, Bulgaria

& Document 1 . -
Search chemical . . A P . 5 & N
’ i Confirm - [m] x|y g Ol @ e SO s e g
914p: 0] Phenols (! | [N ] -,«’@\», . /EP AP W/Q\, N . or “/[QIY
) M: 155 mg/L
—&
) ) N
Are you sure you want to accept this prediction? TR Y. M 0.104 (20874 s =2.7 ma/L.
M: 5.68 mg/L M: 5mg/L M1dmgll  M:207mg/l | M:8.5mg/L M:0.18 (0.15+0.... M: 071 mg/L  _ M: 112 mg/L
M: 1 mg/L
M: 0.0485 mg/L |
@ ‘ . | | No 1 M: 25 mg/L
& £ M: >34 mg/L

—#] Lynceus brachyurus  1/1 M: 47 mg/L
(] Polyphemus pedicu... 1/1 M: <20 mg/L

{3 Sida erystallina /1 M: 6 mgrL
L) Streptocephalus to.. 1/1 M:30 ma/L
& Insecta (insects) 3114 Mi<2mg/l M: 10 mg/L

[~} Data Gap Filling Settings

[v]

Trend analysis prediction for LC50, based on 24 values Select / filter data @
Predicted: 3.8 m.

g/l
Model equation: LCS0 = 257 (20.339) + 0.050 {£0.0983) * log Kow. log{1/mol/L)

Only endpaint relevant

At this position:

Prediction iz

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

Standardized workflows. [} Mark chemicals by WS

Mark chemicals by descriptor value

Mark outliers

ES
L

Cumulative frequency

Residuals

i

ints by test conditions

1 focused chemical

ric focused points

Statistics.

LC50 [log(1/mol/L)]
t
L

i

—
Remove marked data

=
L

Clear existing marks

1. Click Accept prediction;
2. Click Yes to confirm the prediction.
The prediction is accepted successfully and the system automatically returns you to the data matrix.
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Outlook

* Background

* Keywords

* Objectives

* Specific Aims
* Trend analysis
* The exercise

* Workflow of the exercise
®* Chemical Input
* Profiling
* Data
* Category definition
* Data Gap Filling
* Export a prediction to IUCLID6
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Export prediction to the IUCLID 6
Overview

* The OECD QSAR Toolbox allows the users to export predicted
results (by means of the Filling Data Gap tools) to IUCLID 6.

* The way of exporting is connecting to an IUCLID 6 server (via
WebServices) and assigning the predicted endpoint data to a
selected substance.

* A wizard will guide the user through the different steps of
exporting (see next screenshot).
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Exporting the prediction to IUCLID 6
Case study

01010 Xesesm
01 0 -
10100 I% gﬂ

¥ Data Gap Filling » Repart @

The OECD QSAR Toolbox
for Grouping Chemicals
into Categori

Gather  Import IUCLID6  IUCLIDE [ atabase Inventory Developed by LMC, Bulgaria

Filter endpoint tree...

Documents :
-5 s w0
Structure < Nf/])\., b “/\O/ “‘“CTD“* ; @l "
+—{#) Ceriodaphnia cornuta 173 '
+—{# Ceriodaphnia dubia 13/57
{3 Ceriodaphnia pulchella 1”7
{3 Ceriodaphnia reticulta 2/5
—{# Chydorus sphaericus 1”7
{5 Daphnia carinata 273
+—{# Daphnia cucullata 34
{5 Daphnia galeata 172
% Daphnia longispina n
+—{J Daphnia magna
— ECO n
— EC10 17
— EC100 22
— ECS0 24733
— EL50 22
Options 4 L 10 "
Select Al Unselect All — Lcs0 LIVZP BT 3.8 (0.841-1/2) mg/L M:ldmgl
th_skzl Chemical Properties . ”
Environmental Fate and Transport
Ecotoxicological Information — LOEC 3/3
Aquatic ECETOC —— NOEC 20/23
M Aquatic Japan MoE L NOEL 71
ﬂiﬁﬁm — NR-LETH ”n
ECOTOX —— NR-ZERO 34
Food TOX Hazard EFSA +—— Cther Endpoint 173
» [ Human Health Hazards L— Undefined Endpoint 57
3 Daphnia pulex 1071 M: 22.7 mg/L
{3 Daphnia pulicaria 779 M: 22.7 mg/L
—{# Lynceus brachyurus n
+—{& Maina macrocopa 2/6
—{# Polyphemus pediculus n
] Sida crystallina 1”7
{5 Simocephalus vetulus 2/29
{3 Streptocephalus torvicornis 272
S locacia Gocacicl 1as .
Inventories

1. Go to Data module; [ x |
2. Click the cell containing the prediction;
3. Click IUCLUDG.

25

The OECD QSAR Toolbox for Grouping Chemicals into Categories April 2020 80



QSAR TOOLBOX

Exporting the prediction to IUCLID 6
Case study

o] Prediction Selection — O >

Ek_

Predictions list

\#120/00/2019 14:31 [T]: 3.96 (0.872+17.9) mg/L; Estimation for LC50 for No CAS number: Prediction approach=Trend Edit report J
informatiun..z/\ o

| ye

| Cancel || <Back | Net>” || Finish |

1. Tick the prediction to export;
2. Click Next to move through the next step of the export.

€ The user could also edit the report information.
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Exporting the prediction to IUCLID 6
Case study

.~ Harmonised Template Selection - d x

Prepare export fields for each prediction.

1st: select predicticn.

2nd: select template to export that prediction to.
3rd: review/edit the IUCLIDG fields.

4th: repeat for all prediction(s).

Predictions list

3 — 20/09/2019 14:31 [T]: 3.96 (0.872+17.9) mg/L; Estimation for LC50 for No CAS number; Prediction approach=Trend analysis, Endpoint=1

{

Harmonized template selection

OECD Template #43: Short-term toxicity to aquatic invertebrates

4 QECD Template #41: Short-term towcity to fish
OECD Template #42: Long-term towicity to fish

{OECD Template #43: Short-term toxicity to aquatic invertebrates

QECD Template #44: Long-term toxicity to aquatic invertebrates
QECD Template #45: Toxicity to aguatic algae and cyancbacteria ]

3. Select the prediction;
4. Select a template to export the prediction;
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Exporting the prediction to IUCLID 6
Case study

=] Harmonised Template Selection — O >

Prepare expaort fields for each prediction.

1st: select prediction.

2nd: select template to export that prediction to.
3rd: review/edit the IUCLIDG fields.

4th: repeat for all prediction(s).

Predictions list
20/08,/2019 14:31 [T]: 3.96 (0.872+17.9) mg/L; Estimation for LC50 for No CAS number; Prediction approach=Trend analysis, Endpoint=1

£ >

Harmonized template selection
| OECD Template #43: Short-term toxicity to aquatic invertebrates v

Review export data...

6

Cancel || <Back | Nextf || Finish

5. Review/edit the IUCLIDG6 fields;
6. Click Next;
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Exporting the prediction to IUCLID 6

Case study

localhost

Username:

SuperUser

‘| Connection Settings — O et

Connect to an IUCLID& server

In order to use a IUCLID server you should establish a network connection with it. Please provide the needed connection parameters
below and then dlick Next

IUCLID Server: @ Port: [ :
v | [goso

Password:

|.II4 |

Test connection options

\D

| Cancel

The OECD QSAR Toolbox for Grouping Chemicals into Categories

7. Write IUCLID Server name;
8. Fill in the Port number;

9. Fill in the Username;

10. Fill in the password: root;
11. Click Next.

April 2020

Note:

In case you don't
know your IUCLID
account, please
contact your
administrator.
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Exporting the prediction to IUCLID 6
Case study

2] Target Substance Selection - O *
CAS# MNarne Cwner
| 97-53-0 Test | Laboratory of Mathematig_

)

CAS — Search
|
Namel ) 1 2 Search

—____J
| Get All Substances

| Cancel || <Back | MNext> || Finish %I\J 14

12. Click Get All Substances;
13. Select the chemical to which the prediction to be exported;
14. Click Finish.
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Outlook

* Background

* Keywords

* Objectives

* Specific Aims
* Trend analysis
* The exercise

* Workflow of the exercise
®* Chemical Input
* Profiling
* Data
* Category definition
* Data Gap Filling
* Export a prediction to IUCLID6
* Report
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Report

Overview

* The report module can generate a report on any of predictions
performed with the Toolbox.

* The report module contains predefined report templates, which
can be customized.

* The report can then be printed or saved in different formats.
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Report
Generation report

=N 01010 Xase@d
QSAR TOOLBOX @ oo 2e&
» Input » Profiling ¥ Category definition  ® Data Gap Filling @

Reports Export

B B BB EEEE

Prediction D: ta Matrix Category QMRF SMIFile SDFFile CAS List Data Matrix

Socuments Filter endpoint tree. Y |1 [target]
'mical r J P
: 1] Phenols (Aquatic toxicity dassifical | [Tt e SO N 3 B /[QI
= 1] Enter GF(TA) “ \ ) - N ]

97:P: 1] Filter by WS - Water Solubility (frac
26956;P: 1] Subcategorized: Acute aquatic -
: 25;Md: 13083;P: 1] Subcategorized: Chemical 1 —{3] Ceriodaphnia comuta 13

+—{#] Ceriodaphnia dubia 13/57
+—f#] Ceriodaphnia pulchella 141
%] Ceriodaphnia reticulata 25
] Chydorus sphaericus 141
%] Daphnia carinata 253
] Daphnia cucullata 34
] Daphnia galeata 172
+—{#] Daphnia longispina "
+—£] Daphnia magna
— Eco "
— EC10 171
— EC100 272
—— ECS0 24/33
— EL50
— Lc1o
— Lcs0 GEVe! GRT: 3.8 (0.841-17.2) mg/L M:14mgll
—— LC90
— LOEC EIE]
— NOEC 20/23
— NOEL 171
— NR-LETH "
—— MR-ZERO 34
I—— Other Endpoint 13
— Undefined Endpoint 577
+—{# Daphnia pulex 1071 M: 22.7 mg/L
+—{] Daphnia pulicaria 719 M: 22.7 mo/L
+—{#] Lynceus brachyurus ”n
] Moina macrocopa 26
%] Polyphemus pediculus ”n
] Sida crystallina "
] Simocephalus vetulus 2/29
—{3] Streptocephalus tarvicornis 22

1. Go to the Report module; ,
» | 2. Highlight the prediction result;

3. Click Prediction to create a report.
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QSAR TOOLBOX

Report
Generation report

— — — OGS GE
QSAR TOOLBOX @ De
>3

¥ Input » Profiling

Reports. Export i The OECD QSAR Toolbox

R B BBDEEEESE el

Prediction Data Matrix Category QMRF  SMIFile SDF File CAS List Data Matrix

Documents Filter endpoint tre|

Structure

. RAAF scenar
Customize report
y WS - Water Solubility (frag

1] Subcategorized: Acute aquatic| ! Prediction
Bt gonseEChemicl) /] Target and prediction summary
Prediction details (1)
Prediction details (1)
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
Options

Mo ve Down

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

Back I Next I Cancel I Create report I
(] Insects (insacts) 16/152

#] Malacostraca 281102 M: 80 mg/L
& Maxillopoda 831
(%] Ostracoda (ostracods) a5
(] Chordata (chordates) 126/1063 M: 5 mg/L j .

s I [ I I
Report wizard pages appears, where the user could customize the report content and appearance.
Some of the fields in the report are automatically populated by the system.

1. Click Create report to generate the report.
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QSAR TOOLBOX

Report
Generation

After clicking Create report button, Generated report files window

appears. It contains three type of files:

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

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

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

'| Generated report files — O *
1
Prediction report
2 Category report
Data matrix
Note: All generated files should 3 PDE file containing the prediction report

be provided when submit a
prediction.

90
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QSAR TOOLBOX

Report
Generated report files

Prediction report

Prediction of LC50 for CCc1cc(O)cc(C)c10C 2/6
Prediction of LGS0 for CCe1eciQec{Clc10C 1/8
Prediction details (I)
Predicted value: 4.62 log(1/mol/L), conf.range: (3.97 ; 5.28) at 95.0%
Predicted endpoint (OECD Principle 1 - Defined endpoint): Ecotoxicological Information -> Aquatic
Toxicity -> Mortality -> LCS0 -> 48 h -> Animalia (animals) -> Arthropoda (arthropods) ->
QSAR Todm pMICﬂm fu- SIngh dm'cal Branchiopoda (branchiopods) -> Daphnia magna
Prediction plot:
Date: 3 Apr 2020 n—u-»,:;.p-&ﬁ_o-mu_uuh-
.i.uthun:s]: Mode! squation: LCS0 = 2 56 (20 342) + 0649 (200983) * log Kow Iog(1/moll)
Contact details: ° o
el
Target information o e
Structural information Mumerical identifiers Chemical names g 1277
SMILES: CAS#: No CAS number >s 1 * %=, )
CCelee(O)ec(C)e10C Other: N/A g ° . o »
E L4 ", . -
Structure o5 »‘ Te =
OH 4 P ol
oo — °
//“v T ™7 TTTTTTTT T T T T T
15 2 25 3 35 4 45 5 55 6
Hy ok
H3 Calculation approach (OECD principle 2 - Unambiguous algorithm): Linear approximation
O Model equation: LCS0 = 2.56 (£0.342) + 0.649 (£0.0983) * log Kow, log(1/mol/L)
H JC/ Active descriptor: log Kow (calculated)
Data usage: Arithmetic mean (average) value*
Statistics of the prediction model:
N = 24; count of data points
R2 = 0.895; coefficient of detemination
PI'EdlCHﬂI'I ﬂ.lmmaw R2adj = 0.890; adjusted coefficient of detemination
Predicted endpolnt: LC50; Mortality: Daphnia magna; 48 hy Mo guideline specified SSR = 2.12; sum of squared residuals
Predicted value: 3.8 (from 0.841 to 17.2) s = 0.297; sample dard deviation of r
Uinit/scale: mg/L F = 187; Fisher function
Data gap filling method: Trend analysis *When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations
Summary: manually editable feld
Not provided by the user
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Report
Generated report files

Category report Data matrix report

Data v 3 B T7_16.35.¥ Lok - Microgalt Excel - 8 %
Poelmd fomiss Db Beiew  Vew B-sx
QSAR Toolbox report for category o o K8 S B T
A ESIEF Y J (8% v 8| Cndioni Famat ot Wole
o
2 Agrnert E e Stles |
M o] ¥
clo e il W Ll 3 Llm [ o ¢ RS 1 ulv W
1 Target chemical Analogue 81 Anaogue & Hnaigue a3 walgase Analogue ¥5 Anaiopue &
1. Category definition N
1.1. Category definition "
Cotegory rame e e -~ D e e
Not provided by the user e HaEs " L L. e oy
Covered (target) endpoint(s) )
4 Cseunter el T 1
- Ecotoxicological Information/Aquatic Toxicity: LCS0, Daphnia magna, Branchiopoda (branchiopods), o Iatih b b = — o vt — .
Arthropoda (arthropods), Animalia (animals), Mertality, Duration=48 h 5 Otr dertr
iy et T cecacnofecleioe ok ey et ey ocerieeticiceeees coaceeeeio cogigkicioke
Ca hypothesis manually editable 0
tegory ! 9 paametens wh |
Not provided by the user i
1 s
1.2, Category members 12 Frofies ed fo grovpingsabeutegoiation
13 faustc iy clseston by KSR P Phals hecls el prenis
Information of category members Ooscre chemical Discree chemcal; Discete cemical; Discree chemicl Doscee hemical Discree chenical; Distee hemical;
stance type (ssbeegeriatc predefinech 3 i wtuent predefined
Table of category members " [ orpic orpaic Crpnic Gopeic o orpaic
7 s Thame TSHILES TStruchre 15 At squatic ity MO by 0455 Shecls an dnlnes herol andieiines el md s et ad e Shecls an dnlnes Shecls and ilnes henss and A
I e e [ oo oo [ mess e
1 No CAS number] CCelcc(0)ec(C)c10C oH 5 w0 - e . - - Cuge e —
i
15 Wheasured and predicted data
19 Doto used fo predition
WG . spens, dumsion, it P [ ——— speces durnen, et speses, dumsion, et JE—— J—
. type, type of method, . e, type of method, Ape. type of methad type, type of methnd, fype, type of method tpe, type of method, e, type
) - ot et I g O e | TR e e T e e ’ wie e | PP ke M
e » = e gl e miens (o gedeloe e e ) guideboe e [ 1 e e guidelee yed
T Daptnla magm B ™ S R e— g T Caminaps T Capini
2 106-44-5 Cresol Cclccc(0)ccl H oy ah " ah .,
Sl Eviton Conar, Tt A i s 05 hem.gil
Tawicol 2303} 349-356 SOC130f 7o Cher. Res Touicol, 18 Chem. Aas, Toulcol, 18 It act9(4T 285:251 Chem b5,
rhurs A, AS Millemane R E W1 (3), 538888 %, 538-585. Nepperman ML, kM 131, 53
HaC I . o g Felshellfoteand g L BeIABSKEM g o PeCondeOhe g o PeCuedeOh g, Gty PerCed
3 et " . GP. Wright o Cushman, L Daniels, o Salph Ciitne, ot Uwe "‘ Falph Kihee, Raf Ume et Aqueous Chigeination o Ragh Kihr
3 59368 [Butyiparaben CCCCOC(=O)cIcca(0)ecl - P Pps—_ [ — [y — sed Orsnatan s ot
[Rre—— [ Vathiss s, aod | Sruhee oty e
M S Bt ol Copl andal Gt schigmann Cmeatons of henolic e
" o Compeunds e Oaghmia sruay
&l ) b et Tosiensbn g Flwessiension il 1 Flvesirnson il e Finenfea
4 526-75-0 2,3-xylenol Cclocec(0)clC Daphnis magns Sapteia mag R
a5
HyC: OH
CHy
g 135-19-3 135-19-3 Oclccc2cccee2c]
H
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Outlook

* Background

* Keywords

* Objectives

* Specific Aims

* Trend analysis

* The exercise

* Workflow of the exercise

* Save the prediction result
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QSAR TOOLBOX

Saving the prediction result

* This functionality allow storing/restoring the current state of
Toolbox documents including loaded chemicals, experimental
data, profiles, predictions etc., on the same computer. The
functionality is implemented based on saving the sequence of
actions that led to the current state of the Toolbox document
and later executing these actions in the same sequence in
order to get the same result(s).

* Saving/Loading the file with TB prediction is shown on next
screenshots
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QSAR TOOLBOX

aving the prediction result

01010 XKos @

01 0 4
QSHR TOOLBOX @ 10100 Qﬂ
=&
Document Chemical List 5 Target Endpoint The OECD OSAR Toolbox

- for Grouping Chemicals
»
. o Q \]J

P Input P Category definition  » Data Gap Filling

CAS#  Name Structure Composition  Select  Che ) TS} Quer
Save document ‘Document 1'
Filter endpoint tree... ]
| 4 | » ThisPC > Documents » Saveload v O | Search Saveload N
femical Organize v New folder H
P: 1] Phenols (Aquatic toxicity cassifical |00 . [
% 1] Enter GF(TA) ) Toolbox x 4% Mame Date modified Type Size L o
/,97:P: 1] Filter by WS - Water Solubility (frac E L
Ad: 26956;P: 1] Subcategorized: Acute aquatic (. No items match your search, L
: 13083P: 1] Subcategorized: Chemical
Do you want to save changes to document 'Document 1'7 E L
, Yes | | Mo L
— & 11 [
b3 L
— E 2
— E 24/33 I L
— EL 272 = L
— Lcio 172 = L
— Lcso [IVYLRT:3.8 (0.841:17.2) mg/L i L
— Lcoo 172 E, L
— LoEC 33 ' ( \ P
— NOEC 20/23 [daar= [ |
— NOEL " Save o5 type: | Toolbox documents (*1b4) 5 ~|L
— NR-LETH " L
[~ NR-ZERO 3/4 A Hide Folders NNsee | Cancel -
—— Other Endpoint !
'— Undefined Endpoint 57
(] Daphnia pulex 10771 M: 22.7 mg/L
] Daphnia pulicaria 79 M: 22.7 mg/L
& Lynceus brachyurus ”n
] Moina macrocopa 2/6
] Polyphemus pediculus 171
— — 1”1
. s 2/29
1. Go to the Input module; s 22
. 16/152
.
2. Click Save button; 20102
. n 8/31
.
3. Click Yes to confirm; w5

186/1063 M: 5 mg/L A ©

J{ 4. Define name of the file; ,
5. Click Save. R

The OECD QSAR Toolbox for Grouping Chemicals into Categories April 2020 95



QSAR TOOLBOX

Open file

IS b == Xo6erd
QSAR TOOLBOX @ o100 % e
¥ Input ¥ Profiling ¥ Category definition ¥ Data Gap Filling ¥ Report Q*E

Doc iment Single Chemical Chemical List Search Target Endpoint The OECD QSAR Toolbox

E &8 X @ m @ - § & .= EE- B Q (&) privindichine

Nev Open  Close  Save CAS#  Name Structure Composition  Select  ChemlDs Database Inventory  List Substructure (SMARTS)  Query Define Developed by LMC, Bulgaria

+

<« Config » Examples Search Examples

: 62 Filter by WS
62| Data: 61 Filter by
Gl Ch: 60| Data: 59 Sube Organize » Mew folder f== - i | 0
[E Ch: 54 Data: 53 § "
_ I Ch: 25| Data:: B™  MName Date modified
& Document 2
E | ] Ecotox_EC 50_48h.th4 §/12/201911:23 AM
A D Tutorial_Ames.tb4 9/12/2019 5:00 PM
D Tutorial_LC50.tb4 9/13/2019 2:06 PM

[ LT

3 ! Toclbox documents (*.th4d) ~

File name: | Tutorial_LC50.tbd

Cancel

To open a file:
1. Click Open;
2. Find and select the file;
3. Click Open.
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QSAR TOOLBOX

Congratulations!

You have now been introduced to the work flow of the
Toolbox and completed the tutorial on data gap filling by
trend analysis and exported the prediction to IUCLID 6.

You have been introduced to the six modules of the Toolbox,

the basic functionalities within each module and the rationale
behind each module.

Remember, proficiency comes with practice!
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