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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

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.

* 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 structural
grouping.
- Acute aquatic toxicity MOA by OASIS - for mechanistic grouping.
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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.
* The six modules in the workflow are seen listed next to "QSAR
TOOLBOX".

®* Click “Input” (see next slide).
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QSAR TOOLBOX

Chemical Input Screen
Input screen

0
QSAR TOOLBOX 10100

P Profiling ® Category definition P Data Gap Filling

Document Single Chemical Chemical List Target Endpoint The OECD QSAR Toolbox
- z - y ; for Grouping Chemicals
' % x H j |% - E into Categories

New Open Close Save “AS: Name  Structure Composition Select ChemlDs Database Inventory S

Developed by LMC, Bulgaria
Documents

A Document 1
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QSAR TOOLBOX

Chemical Input by Drawing

* Inputting 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 the target chemical.

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



QSAR TOOLBOX

Chemical Input Screen
Input target chemical by drawing

01010
QSAR TOOLBOX 5 l'h Torot %

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

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

= - for Grou Chemicals
Wd” ) L £ .3 e == = ( e EEL

B & X @ E > &8 6.m B EE- H ¢ O

MNew Open Close Save Structure omposition Select Chem|Ds Database Inventory List Substructure (SMARTS)  Query Developed by LMC, Bulgaria
Documents

& Document 1

1. Click Structure. ] q
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QSAR TOOLBOX

Chemical Input

Drawing the target “3-ethyl-5-methyl-4-methoxyphenol” by
2-D editor
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1. Left Click on the appropriate template form.
2. Move the curser to the large clear area and left click again, this puts the selected
template on the plot.
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QSAR TOOLBOX

Chemical Input
Drawing the target “3-ethyl-5-methyl-4-methoxyphenol” by
2-D editor
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3. Click 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).

The OECD QSAR Toolbox for Grouping Chemicals into Categories July 2017 23



QSAR TOOLBOX

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

Chemical Input

Drawing the target “3-ethyl-5-methyl-4-methoxyphenol” by
2-D editor
é?_DEditor — O >
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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

I
Do 1 g a I _. ea get Endp ’-.l'

7 (0
: )

Op ose e Co e Ds Databa e b A Q D D
Do Filter endpoint tree... 1 [target]
Do
& oH
Structure Hsc\‘/@
CH3
Hyc” °
Structure info
CAS Number Invalid CAS number: 0-00-0
CAS Smiles relation Mot aplicable |
Chemical name(s) |
Composition |
Molecular Formula C10H1402 |
Predefined substance type Mono constituent
Structural Formula CCclec(O)ec(C)c10C
[# Parameters
[# 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. Click Profiling (1).
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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 information includes likely mechanism(s) of action, as
well as observed or simulated metabolites.
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QSAR TOOLBOX

Profiling

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

) QSAR Toolbox 40026167 [Tuterial 2]

QSAR TOOLBOX

» Profiling ¥ Category defirition ¥ Data Gap Filling » Report
Profiling [

o A

New Delete

for Grouping Chemicals

Documents Filter endpaint tree... 1 target]

US-EPA New Chemical Categories
Search chemical

Structure

The rules coded i the US-EPA New Chemical Program profiler reproduces the original categories cited in the document “TSCA New Chemicals Program (NCF)f Chemical Categories” - an offcial document of S EPA Office of Pollution Prevention and
Toxics. However, not oll of the categories have been coded because they are very broad and limits are mostly based on physical considerations and do not include structure based rules. These categorics are listed bellow:
Structure info - Category: Acid Dyes and Amphateric Dyes

. - Category: Cationic Dyes
CAS Number Imvalid CAS number; 0- - Category: Polyarianic Palymers (& Monomers)
CAS Smiles relation Not aplicable - Category: Polycationic Polymers

Chemical name(s) - Category: Respiable. Poorly soluble Particulates

Composition
Predefined substance type Unspecified The LS. EPAVORFT New Chemical Categories include classes of chemicals for which suffiient regulatory history has been accumulted 5o that hazard and risk cancems and testing recommendaios vary ltte from chemical to chemical within the new
Structural Formula CCeleclOec(C)10C chemicals pragram. It is importani to note that the S, EPA/OPPT New Chemical Categories do not cover the universe of patential industrial molecuies. Also, the categaries do not necessarily represent substances of greatest cancem to the Agency. The
Profiling methods & Paramete categories are also NOT intended to be a st of al . ject to further action by the LS. EPA/OPPT New Chemicals Program.
arameters
(% Environmental Fate and Transport United States Enviranmental Protection Agency (EPA), USA

otoxicological Information
an Health Hazards

httpi//vmwpa gov/opt/n s th
Abou > Nome Velue
Select All Scheme type near
Unselect Al Schere natre Fredefined
Number of categaries 66
Mo Number of help fles 5%
View scheme dopted inversion QSR Tooloa 20 bet, Apr 2010
st odifed 171572076
e B
[— ot ctegorzed

iz 1. Highlight the profiler, then perform right click; 2. Select About;
3. After acquiring the information you desire, close the window;

M Aul
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QSAR TOOLBOX

Profiling

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

—_— —_— —_— —_—
|2 & s o’ [

QSHR TOOLBOX

US-EPA New Chemical Categories

Profiling Custom profile

M p o) o
= By e )
The rules coded in the US-EPA New Chemical Program profiler reproduces the original categories cited in the document "TSCA New Chemicals Program (NCP)/ Chemical Categories™ - an official document of U.S EPA Office of

Apply View New Delete Pallution Prevention and Toxics. However, not all of the categories have been coded because they are very broad and limits are mastly based on physical considerations and do not include structure based rules. These categories
are listed bellow:

- Category: Acid Dyes and Amphoteric Dyes

- Category: Cationic Dyes

- Category: Polyanionic Polymers (& Monomers)

Profiling me - Category: Polycationic Polymers

- Category: Respirable, Poorly soluble Particulates
Select All_|[ Unselect Al

B Predefined

Short Description

Documey

The U.S. EPA/OPPT New Chemical Categories includs classes of chemicals for which sufficient regulatory history has been accumulated so that hazard 2nd risk concerns and testing recommendations vary little from chemical to chemical
B Database Affiiation within the new chemicals program. It is important to note that the U.S. EPA/OPPT New Chemical Categories do not cover the universe of potential industrial molecules. Also, the categoties do not necessarily represent substances of
greatest concem to the Agency. The categories are also NOT intended to be a comprehensive list of all substances that may be subject to further action by the U.S. EPA/OPPT New Chemicals Program.

The structural boundaries used to define the chemical classes (e.g. “Aleshol’ — chemical class from "Organic functional group” profiler) or alerting groups responsible for the binding with biological macromolecules (e.g. “Aldehydes” —
Substance type structural alert for protein binding), represent structural functionalities in the molecule which could be used for building chemical categories for subsequent data gap filling. They are not recommended to be used directly for prediction

EI US-EPA New Chemical Categories purpeses (as SARs).

H General Mechanistic
[ Biodeg owin) United States Environmental Protection Agency (EPA), USA

M Bicdegradation primary

Name Value
Scheme type Linear
Scheme nature Predefined
Version 20
W Documented o - =
M Observed Mammalian metabolis umber of categories
ved Microbial metab Humber ofbelp fles =
e o Liee Ll Adopted in version QSAR Toolbox 2.0 bets, April 2010
Last modified 15-Dec-16
n with quantitative data Counter category Not categorized .

1. Click the profiler of interest; 2. Click About or right-click the profiler and select
About; 3. Close the window.
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QSAR TOOLBOX

Profiling

* For most of the profilers, background information can be
retrieved by highlighting one of the profilers (for example, DNA
binding by OECD) and clicking View (see next slide).
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QSAR TOOLBOX

Profiling

th

* Category definition

I}

QSAR TN BOX

» Profiling
Profil..qg

2 B

View

profile

N Delete

. i Save Scheme Export Scheme  Save Tests
Documents Filter efg

Categories

*| DNA binding by OECD (General Mechanistic) - Profiling Scheme Browser

—
01010
01 0
10100
» Data Gap Filling » Report

) QSAR Toolbox

View Tests  Run All Test

Definition | Properties | Training Se(( Literature |Metalnfo Table | Scheme

Profili wthod .
rofiling m. 5. Filter |

4 DNA binding by OECD
4 Agylation
4 Direct Addition
Acyl halide
Alkyl carba
@ |socyanates and lacyanates
Isothiocyanates
4 P450) Mediated Activation to Acyl Halides
1,1-Dihaloalkanes
4 PA50 Mediated Activation to |socyanates :
Benzylamines-Acylation
Formamides
Sulfonylureas
Thiazolidinediones
Thioureas
4 Michael addition
4 P450 Mediated Activation of Heterocyclic
Furans
Thiophenes-Michael addition
4 PA50 Mediated Activation to Quinones an
3-Methylindole derivatives
5-alkoxyindoles
Alkyl phenols
Arenes

( egradation probabil
« egradation proba
« egradation proba

M Protein binding by OECD
M Protein binding potency
rotein binding potency
rotein binding p
hazard
nded)

hMatahalisn/Trancfarmatione

Structural alert: Isocyanates

R—N=C=0

R = any carbon, hydrogen

Mechanism

Isocyanates and isothiocyanates are thought to bind to DNA via an acylation mechanism (Bayerbach et al
2006).

oH
~
R-N=C=0 —* R\N//L

Nu

Nu = biological nucleophile

1. Click the profiler; 2. Click View; 3. Click one of the structural alerts (for example

Isocyanates); 4. Go to the Literature tab to see the background information.
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QSAR TOOLBOX

Profiling
Profiling the target chemical

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

Options (1) by click Legend (2).

'\ Legend

Endpoint selected in the data matrix

1 Group by: | Endpoint sele ~ | Suitahle
Sort by: MName - | Plausible
I:‘ Unclassified

Color by: Endpoint sele ~

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

o 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.

The OECD QSAR Toolbox for Grouping Chemicals into Categories

July 2017 34



QSAR TOOLBOX

Profiling
Profiling the target chemical

T
QSAR TOOLBOX 10100

P Category definition P Data Gap Filling

ofiling Custom profile The OECD QSAR Toolbox
r Grouping Chemicals
into Categories

Developed by LMC, Bulgaria

Documents Filter endpoint tree...

Profiling methods

Suitable Structure e

CH:
ca nwure aquatic toxicty dassification by Verhaar (Modified) 3

o]
2 Acute aquatic toxicity MOA by QASIS H3C/
Aguatic toxicity classification by ECOSAR
™1 11S-EPA New Chemical Categories

#i Plausible R
o el 2lEMENTS 5| STTETE T
Groups of elements [3] Parameters
Hydrolysis half-ife (Ka, pH 7)(Hydrowin} [#] Physical Chemical Properties.
Hydrolysis half-ife (Ka, pH 8)(Hydrowin) [#] Environmental Fate and Transport
Hydrolysis half-ife (Kb, pH 7 )}(Hydrowin) E] Ecotoxicol -
Hydrolysis half-ife (Kb, pH 8)(Hydrowin)
Hydrolysis half-ife (pH 6.5-7.4)
Tonization at pH = 1 —— Sediment toxicity
lonization at pH = 4 -— Terrestrial Toxicity
lonization at pH = 7.4
Ionization at pH — 0 [#] Human Health Hazards
Lipinski Rule Oasis
OECD HPV Chemical Categories
Organic functional groups
Organic functional groups (nested)
Organic functional groups (US EPA)
Organic functional groups, Morbert Haider (
rotein binding by OASIS
Protein binding by OECD
Protein binding potency
Structure similarity
Substance type
[ Unclassified

1. Select the row corresponding to the Aquatic Toxicity;
Metsolsm/Tansormation: 2. Tick the checkboxes of the suitable and plausible
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 of Classification by
ECOSAR and MOA by OASIS (see next slide).

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

Profiling
Profiles of the target "3-ethyl-5-methyl-4-
methoxyphenol

a1 0
QSAR TOOLBOX 10100 %
F Profiling P Data » Category definition P Data Gap Filling P Report
Profiling Custom profile e OFC
M E‘h’ - into Categories
LR Mew Lk Developed by LMC

° Documents Filter endpoint tree...

° Profiling methods
Options «

[ ] selectal ][ unselectall | invert

Structure
uitable = CH
Acute aguatic toxicity classification by Verhaar (Modified) L
Acute aguatic toxicity MOA by OASIS o
Aquatic toxicity classification by ECOSAR
US-EPA New Chemical Categories
g:’:jﬁl — Protein binding by OASIS No alert found

Groups of elements Protein binding by OECD No alert found |
Hydrolysis half-ife (Ka, pH 7)(Hydrowin) Protein binding potency Not possible to classify according to
Hydrolysis half-ife (Ka, pH 8)(Hydrowin} -] Endpoint Specific |
E:g: |! . :2E§§ Eg' EE ;%E;ﬂ:ﬁﬂ§ Acute aquatic toxicity classificati jlied) | Class 3 (unspecific reactivity
Hydrolysis half-fife (pH'G.S—?A) Ccute aquatic toxicity MOA by OASIS Phenals and Anilines .
Tonization at pH = 1 ~——_Aguatic toxicity classification by ECOSAR Phenols
Tonization at pH = 4 =B ]
¥ Tonization at pH = 7.4 ] Empiric e |
Tonization at pH = 9 —— Chemical elements roup 14 - Carbon n
Lipinski Rule Oasis —— Groups of elements Mon-Metals
OECD HPV Chemical Categories —— Lipinski Rule Oasis Bioavailable
gg::i E:m:: 3:$zz (nested) —— QOrganic functional groups Alkoxy n
Organic functional groups (US EPA) —— Organic functional groups (nested) Alkoxy . n
Organic functional groups, Norbert Haider (checkmol) —— Organic functional groups (US EPA) Aliphatic Carbon [CH] n

—— Organic functional groups, Norbert Haider {checkmol) Alkylarylether -

—— Structure similarity [90%,1003¢]
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QSAR TOOLBOX
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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 ECETOC,
Aquatic Japan MoE, ECOTOX, and Aquatic OASIS).
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QSAR TOOLBOX

Data
Gather data using database  relevancy

QSAR TOOLBOX @

P Profiling yata P Category definition P Data Gap Filling

Data B Expcnri

Gather Import  IUCLIDG IL|C.LIDt|

Documents Filter endpoint tree...

Databases

oH
Opticms 4
[ Select Al Unselect Al
Structure HC
CH3
o

] I5'|'|','E chem EPISUITE o
Hl Ecotnvicolonics] Information
Aquatic ECETOC
Aquatic Japan MoE ;
g~ TAquatic 0ASIS () Structure info
W ECHA CHEM [#] Parameters
@ ECOTOX [#] Physical Chemical Properties
Il Human Health Hazards
B Acute Oral toxi
Il Bacterial mutagenicit Ecotoxicg)
W Biocides and plant protection I C Aquatic Toxicity
urmuernc Potency Database (CPDB) Sediment toxicity
\mutagenicity \ Terrestrial Toxicity
3 Hazards

[# Environmental Fate and Transporl

AWSW

Select the row correspondmg to the Aquatic toxicity, 2. Select all highlighted
databases except ECHA CHEM; 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 10108

* Profiling Jata » Category definition » Data Gap Filling
Data Import Export
Gather Import  IUCLIDE IUCLIDG

° Documents Filter endpoint tree...

° Databases

oH
Opticns 4
Unzelect All Invert I Aot I on
I Hydrolysis rate constant OASIS Read data? W (© -
W kM database Environment Canada - 3
I Phys-chem EPISUITE s
H Ecotoxicological Information

Aquatic ECETOC
Aquatic Japan MoE

® All endpoints (O Choose... [] from Tautomers

Aguatic OASIS

%ﬁrggm Ok | | Cancel
u I:JT;’;:IS?—_:TE _H;;a rds [#] Environmental Fate and Tran 1
Acute C toxicity . . i
W Bacterial mutagenicity 1555 E‘:ot"x'c"'oﬂ'“”“ﬁ’"“a“"“[ J
] 5 0 C Aquatic Toxicity AW SW |
Carcinogenic Po se (CPDB) Sediment toxicity
Larcinog o / " Terr|

=wman| 1, Click OK to read all available data
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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.

QSHR TOOLBOX 10100
* Profiling Jata P Category definition ~ ® Data Gap Filling P Report

Data Import Export

s & &

Gather Import  IUCLIDG IUCLIDG

Documents Filter endpoint tree...

Databases 4

Structure HsC
CH3
M Phys-chem EPISUITE et e -~
Il Ecotoxicological Information
Aquatic ECETOC
Aquatic Japan MoE
Aquatic OASIS There is no experimental data available for the chemicals of interest.

I ECHA CHEM
ECOTOX
I Human Health Hazards
W Acute Oral toxicity
M Bacterial mutagenici

iu:ler aru:l p Ia nt p Aquatic Toxicity
/ Sediment toxicity

Terrestrial Toxicity

[#1 Human Health Hazards

1. CI|ckOK to close the window
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QSAR TOOLBOX
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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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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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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, subsequently analogues are
found within the same specific classification for which
experimental results are available.
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Category Definition
ECOSAR categories

* 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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Category Definition
Defining ECOSAR category

QSAR TOOLBOX @ %H %

¥ Input F Profiling Cz y » Data Gap Filling ¥ Report

Categaorize The OECD QSAR Toolb
for Grouping Chemica

E % % into Categaories

tabolism Subcategorize Combine | Grouping options (Aquatic toxicity classification by ECOSAR)  — O X Developed by LMC, B

Documents.

Bgit' _——
Aquatic toxicity classification by ECOSAR Phenols A .

—— -

ions 4

Select All Unselect All Invert

Hydrolysis half-ife (Ka, pH 7)}(Hydrowin)
Hydrolysis half-ife (Ka, pH 8)(Hydrowin)
Hydrolysis half-ife (Kb, pH 7)(Hydrowin)
Hydrolysis half-ife (Kb, pH 8)(Hydrowin)
Hydrolysis half-ife (pH 6.5-7.4)
Ionization at pH = 1 Profiles
Ionization at pH = 4

Tonization at pH = 7.4 (N/A) -
Ionization at pH = 9 Acid Halides

Protein binding by OASIS - -

Protein binding by OECD Acid moiety

Protein binding potency Acrylamides

Protein binding poten (DPR ) _

Acrylates
Aldehydes (Mona)

o]
e

Down Up Reset Options

Combine profiles
[ Invert result

* AND OR |:| Strict

Bloaccuriia
Bioaccumulatio

Carcinogenicity (genof geno alerts by IS5 oK || Cancel |

DART scheme
DA alerts for AMES by OASIS

1. Select the highlighted Aquatic toxicity classification by ECOSAR; 2. Click
Define; 3. Confirm the category “Phenols” by clicking OK.
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QsAR TooLeOX (9
» Input
Categorize

E E & %

Define Define with metabolism Subcategorize Combine

(] Documents

Category Definition
Defining ECOSAR category

rla
L]a

» Profiing

(] Aquatic toicity classification by ECOSAR

ions 4

Select All Unselect Al Invert
Predefined
Database Affiia
Inventory Affiiation
DECD HPV Chemical Categories
Substance type
US-EPA New Chemical Categories
General Mechanistic
deg B

en Receplc g

Hydrolysis half-ife (Ka, pH 7)}(Hydrowin)
Hydrolysis half-ife (Ka, pH 8){Hydrowin)
Hydrolysis half-ife (Kb, pH 7 )}(Hydrowin}
Hydrolysis haif-ife (Kb, pH 8)(Hydrowin)
Hydrolysis half-ife (pH 6.5-7.4)
Tonization at pH

Tonzation at pH

Protein binding by OASIS
Protein binding by OECD
Protein binding potency
Protein binding p

P .

Endpoint Specific

Acute aguatic toxicity classification by Verhaar (Modified)

Acute aguatic toxicity MOA by OASIS
|Aquat|c toxicity classification by ECOSAR

DART scheme

The OECD QSAR Toolbox for Grouping Chemicals

01010
01 0
10100

¥ Data Gap Filling » Report

Filter endpoint tree...

Structure ‘=’\/©\¢ ,

[#] Structure info

[ Parameters

[#] Physical Chemical Properties

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

[# Human Health Hazards

2] Grouping results X

768 chemicals found.

1. Click OK to confirm the result and to gather
experimental data

into Categories
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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.

* 768 analogues are identified. Along with the target they form a
category (Phenols) which can be used for data gap filling.
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Category Definition
Read data for Analogues

* The Toolbox automatically request 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... [] from Tautomers

| 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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Category Definition
Summary information of Analogues

QSAR TODLBOX @

» Input » Profiling

Categorize

HE B & %

Define  Define with metabolism Subcategorize Combine

Documents Filter endpoint tree...

Aquatic toxicity classification by ECOSAR
Structure \/@
o

Unselect All

S

/©/ - Z‘;:‘\)\T.Df T,
e :

Select All
Predefined
Database Affiiation
Inventory Affiiation
OECD HPV Chemical Categories [ Parameters
Substance type [#] Physical Chemical Properties.
US-EPA New Chemical Categories [ Environmental Fate and Transport (5011039} »0.699+1 log(L/k o
Cormlboia=le [5] Ecotoxicological Information (756/45713) M: 10 mag/L | M <dgfeu | M:05 mall | M: 025 mg/kg bawt g [ M: 10 mgy/

Invert

[#] Structure info

[ Human Health Hazards (9473175) | | M: 2700 mg/kg baw | | M: 025 mg/kg bt |
Biodegradation probability (B
degradation probability (B
degradation probabilty (B 2) Gather data X
Biodegradation probability (B
(B
49927 points added across 767 chemicals,
Estrogen Recept inding
Hydrolysis half-life (Ka, pH 7}{(Hydrowin)

Hydrolysis half-life (Ka, pH 8){Hydrowin}
Hydrolysis half-ife (Kb, pH 7)(Hydrowin)

Hydrolysis half-ife (Kb, pH 8)(Hydrowin)
Hydrolysis half-life (pH 6.5-7.4)

Ionization at pH = 7.4
Ionization at pH = 9
Protein binding by OASIS
Protein binding by OECD
Protein binding potency
in binding potency
Protein binding potency Ly

1. Click OK on window that provides information for common number
gathered data across the number of chemicals.
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Category Definition
Summary information of Analogues

&

P Input
Categorize

B B & %

Define Define with metabolism Subcategonize Combine

QSAR TOOLBOX

Documents

Aquatic toxicity classification by ECOSAR

Select All

Predefined
Database Affiliati
fal on
OECD HPV Chemical Categories
Substance type
US-EPA New Chemical Categories

Unselect All Invert

primary

degradation proba

degradation proba
liodegradation probabil

degradation probabili
Jiodegradation probability

degradation ultimate (B
DNA binding by OA:!
DNA binding by OE
Estrogen Receptor Binding
Hydrolysis half-ife (Ka, pH 7)(Hydrowin)
Hydrolysis half-ife (Ka, pH 8)(Hydrowin)
Hydrolysis half-ife (Kb, pH 7)(Hydrowin)
Hydrolysis half-ife (Kb, pH 8)(Hydrowin)
Hydrolysis half-ife (pH 6.5-7.4)
Ionization at pH = 1
Ionization at pH = 4
Ionization at pH = 7.4
Ionization at pH = 9@
Protein binding by OASIS
Protein binding by OECD

Protein binding potency
Protein binding potency
Protein binding potency
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©® Chemical

F F
01010
01 0
10100

P Data Gap Filling

Filter endpoint tree...

Structure

[# Structure info
[¥] Parameters
[ Physical Chemical Properties.
[#] Environmental Fate and Transport (50/1039) | ' M: >0.699-1
Ecotoxicological Information | |
Aquatic Toxicity M: 10 mg/L 4 M: >30 mg/L
Sediment toxicity
Terrestrial Toxicity (233.:'5832}‘ | TM: <4 gleu
[#] Human Health Hazards (94«'31?5}‘ M: 2100 mg/

statistics presents the number of
chemicals and the available experimental data. This
is statistics for the current row on data matrix.
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&

QSAR TOOLBOX

Category Definition
Summary information of Analogues

rla
L]a

» Profiling

Categorize
Define  Define with metabolism Subcategorize Combine
o Documents

(~] Aquatic toxicity classification by ECOSAR

Unselect All Invert

Select All
Predefined
Database Affilat
Inventory Affilation
'OECD HPV Chemical Categories
Substance type
US-EPA New Chemical Categories
General Mechanistic
alf-ife (B
primary (B

degradation ulimate (B

A binding by OASIS

A binding by OECD
Estrogen Receptor Binding
Hydrolysis half-ife (Ka, pH 7)(Hydrowin)
Hydrolysis half-ife (Ka, pH 8)(Hydrowin)
Hydrolysis haif-ife (Kb, pH 7)(Hydrowin)
Hydrolysis half-ife (Kb, pH 8)(Hydrowin)
Hydrolysis half-ife (pH 6.5-7.4)
Ionization 3t p 1

Protein binding by OASIS
Protein binding by OECD
Protein binding potency
Protein binding pi

te

Acute aquatic toxicity classification by Verhaar (Modified)
Acute aquatic toxicity MOA by OASIS

ication by ECOSAR
ism alerts
n half-live:
TN MIT]

|aquatic toxicity clas
o

alerts by 1SS
DART scheme

DNA alef AMES by O

» Data Gap Filling 3

Filter endpoint tree...

Structure

[ Structure info
[5) Parameters
[ Physical Chemical Properties

B E

Ecotoxicological Information

nmental Fate and Transport (50/1039)

Report

>0699+1 log(Lik g |

M 233 (349-52T) m

Aquatic Toxicity AW SW (688/30881) | : >30 mg/L .' [ M: 10 mg/L | |
Sediment toxicity
Terrestrial Toxicity (233/5832) | M: <4 g/eu n = M: 0.25 mg/kg bdwt n
[ Human Health Hazards (94/3175) | | M: 2100 mg/kg b g | | M: 025 mg/kg bawt
Data points - o x

Ecotoxicological Information:Aquatic
Toxicity

Ecotoxicological Information:Aquatic
Toxicity

Ecotoxicolagical Information:Aquatic
Toxicity .

Ecotaxicolagical Infarmation;Aquatic
Toxicity

Ecotaxicalagical Infarmation:Aquatic

Toxicity

Ecotoxicological Information:Aquatic

Toxicity

1 M: 5 ppm (Volume coneentration)

_ oo e encentatr)

3 M: 5 ppm (Volume concentration)
4 M: 10 mg/L (Mass concentration)
5 M: 10/ mg/L (Mass concentration)
6 M: 10 mg/L (Mass concentration)

5 ppm [Volume concentration)

5 ppm (Volume concentration)

5 ppm [Volume concentration)

1E-04 pg/L (Mass concentration)

1E+04 pg/L (Mass concentration)

1E+04 pg/L (Mass concentration)

| AERATEL/ TESTEL TN

POLYETHYLENE BAGS//CON
CONC TESTED//EFCT/LOSS ¢

AERATED//TESTED IN
POLYETHYLENE BAGS//CON
CONC TESTED//EFCT/DEATH

OCCURRED IN 0-1 H/f

AERATED//TESTED IN
POLYETHYLENE BAGS//CON
CONC TESTED//EFCT/DEATH

NCCHIRRED IN N1 7Y
>

[] Hierarchical mode

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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Recap

®* You have identified a category (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 767 analogues have
been collected from the selected databases (Aquatic ECETOC,
Aquatic Japan MoE, ECOTOX, and Aquatic OASIS).

* 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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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.

®* You can navigate through the endpoint tree by typing the species
“Daphnia magna” in the “Filter endpoint tree...” box and clicking
(Aquatic Toxicity, Mortality, LC50, 48 h, Animalia, etc to Daphnia
magna - the specific endpoint (see next two slides).
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Category Definition
Navigation through the endpoint tree

=g ol E
£ FEL
» » H bo beatego omb
~ - Filter endpoint tree... 1 [target] _2 _3 _4
Do
ea on
dited = a Structure \/@\ ) /©/
O Aquatic to atio OSA L : o
O Aqua 0 3 tion b OSAR .
[# Structure info
[¥] Parameters
[#] Physical Chemical Properties | | |
1 [# Enviro and Transport (50/1039) M: >0.699+1 log(L'k n
ioxicological Info
~ uatic Toxicil AW SW
—{# Accumulation (53/413) | | |
—{#] Avoidance (34773) ] ] M: 12 mg/L u!
2 -] Behavior (167/1023) | M: 10 mg/L | M: 1 mg/L al
] Biochemistry (96/2754) [ | M: 0.4 mg/L al
—{#] Cell(s) (37/389)
—{#] Development (T71234)
+—{#] Ecosystem Process (5/40)
—{#] Enzyme(s) (65/1160) ] | M: 4 mg/L m!
”~ o —{+] Feeding Behavior (37130) | | M: 10 mg/L
Options 4 j 2::;165 (3{?:2:2: | T M: 0.2524 mg/L |
f || selectAll |[ UnselectAll | invert || About | Options ! | bbbl m
_:E T ey == Bt R L% Growth Inhibition (59/124) [ | M: 52 mg/L al
] Histology (52/385)
—{# Hormone(s) (45/709) | |
BELLFINY e | S e ElE —{# Immaobilisation (69/129) | | M:7 mg/L
T T — {3 Immunological (15/149)
e —{] Injury (34/49) b: 1.1-11 ppm
] Intoxication o o
L@ Morphoogy Expand: the Ecotoxicological node of
—{#] Mortality H -
3 =i endpoint tree (1)>> Aquatic
Physiol 1
I Praoboy (2)>>Mortality (3).
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Category Definition
Navigation through the endpoint tree

—{#] 35h (1) |
Filter endpoint tree... 1 L #36h (33)
& 44h @)
—{#] 46 h (11)
Structure Sagn |
—{=] Animalia (animals)
5] Annalida-anaalid {3,:34}'
- A '/—EI Arthropoda (arthropods) |
L LC2s (5/15) [ 6 [ | T Eesmmesmrem ans)|
@ - =] Branchiopoda (branchiopod I
4 J —{#] Undefined Duration (11/82) \ 7 —— Artemia franciscana (1f1):
—{7] 2.5 min (11} < —— Artemia parthenogenetica (1!1}'
—E 18 min (112) 7 — Artemia salina (61’8)'
. —— Ceriodaphnia cornuta (11)
—B —— () J —— Ceriodaphnia dubia (1 2!42}'
—E 27 min (/1) L Ceriodaphnia puichella  (1/1)]
—{#] 36 min (113) - Ceriodaphnia reticulata  (2/5)]
—{#]1h (14/189) —— Chydorus sphaericus (1!1]'
—#15h (112) —— Daphnia carinata (2.1’2):
L #138h (11) —— Daphnia cucullata (3«’4)'
Daphmie e 11)
—@2n 1511 WY =
8 — e s ——foa]|
—— Daphnia pulicaria {4«’5)'

>> LC50 (4) >> 48h (5) >>Arthropoda (arthropods)
(6)>>Branchiopoda (branchiopods) (7)>>Daphnia magna (8) - this
is the species related to target endpoint.
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QSAR TOOLBOX

Recap

®* You have now retrieved the available experimental data on
aquatic toxicity for 767 chemicals classified as “phenols” by the
“Aquatic toxicity classification by ECOSAR" profiler found in the

databases Aquatic ECETOC, Aquatic Japan MoE, ECOTOX, and
Aquatic OASIS.

®* 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 slide).
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Outlook

* Background

* Objectives

* Specific Aims
* Trend analysis
* The exercise

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

The OECD QSAR Toolbox for Grouping Chemicals into Categories July 2017 60



QSAR TOOLBOX

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 use trend analysis.
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QSAR TOOLBOX @
» Input » Profiling
Gap Filling Workflow
= : e
Trend analysis Read acro: )SAR  Standardized Automated

(~] Documents

Filter endpoint tree...

» Category definition  »

& Document 1
2 Edited from: Search chemical

I01 Aquatic toxicity classification by ECOSAR Structure

(~] Data Gap Filling Settings

Only endpoint relevant

Only chemical relevant

At this positiol

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

» Report

X6 oW

The OECD QSAR Toolbox
for Grouping Chemicals
into Categories

Developed by LMC, Bulgaria

The OECD QSAR Toolbox for Grouping Chemicals into Categories

o7 | e Lo | O | e |
e e ) Ho
iz son (313)
FEa4n (313)
Ed6h (11)
l48h
\—E] Animalia (animals)
| Annelida (annelids) (8/34),
(&1 Arthropoda
(—{#] Arachnida (arachnids) {1/15)|
=
t—— Artemia franciscana (111)
—— Artemia ica (1/1)
|— Artemia salina (6/3)]
|— Ceriodaphnia comuta (/1)
t—— Ceriodaphnia dubia (12/42)
|— Ceriodaphnia pulchella  (1/1)
|— Ceriodaphnia reficulata ~ (2/5)
t—— Chydorus i (111)
+—— Daphnia carinata (22)
|— Daphnia cucullata (3i4)|
+—— Daphnia longispina (111)
|— Daphnia magna (561250)_ Tmgll H
t—— Daphnia pulex (9r84) 2.7 mg/L
\— Daphnia pulicaria (4/5)| 2.7 mg/L
+— Lyncaus brachyurus (111)
+—— Moina macrocopa i
|— sida crystallina )
— vetulus  (2/29)
— 22)
() Insecta (insects) (11/85)
| Malacostraca (27/84)
(—# Maxillopoda (6/7)
) Ostracoda (osiracods) (4/4)
| Chordata (chordates) (128/812) M: 14 mg/L [ |
| Cnidaria (cnidarians, coelenterates(3/6)
< >
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Data Gap Filling

QsAR TooLeox  [OF %

* Input * Profiling

Gap Filling Workflow

= [N 2 e

Standardized Automated

Trend analysis F:ad acrog

° Documents Filter endpoint tree...

Apply

P Category definition Ll

Trend analysis

& Document 1
X Edited from: Search chemical
O Aquatic toxicity classification by ECOSAR Structure

—{+] o n
@ 44n
L F46h
- £148h

Data Gap Filling Settings

1. Click the “data endpoint box”
corresponding to Daphnia magna/ LC50
/48h under the target chemical; 2. Click
Trend analysis; 3. A pop-up window
alerting you to possible data
inconsistencies appears. Click OK.
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=] Animalia (animals)
—{#] Annelida (annelids)
—{=] Arthropoda (arthropods)

+—{#] Arachnida (arachnids)

—— Artemia franciscana

—— Artemia salina

—— Ceriodaphnia cormnuta
—— Ceriodaphnia dubia
—— Ceriodaphnia pulchella
—— Ceriodaphnia reficulata
—— Chydorus sphaericus
—— Daphnia carinata

—— Daphnia cucullata
— Daphnia longispina
—— Daphnia magna

—— Daphnia pulex

—— Daphnia pulicaria

—— Lynceus brachyurus

+—{=] Branchiopoda (branchiopods)

—— Artemia parthenogenetica (1/1)

@M

=

P Report

1 [target]

*| Possible data inconsistency

4 Native scalefunit
[VIM (14 data; 14 chemicals)

L [WImg/L (44 data; 11 chemicals) E
(3] | [¥lmmol/L (1 data; 1 chernicals) |
(11 [#lmol/L (44 data; 44 chemicals)
Il + ppr (11 data; 11 chemicals) P
W |..|M (1 data; 1 chemicals) F—
H ug.-fL (135 data; 34 chemicals) | .
(8/34)
Gap filling scale/unit b
H ,"‘:, M —
A5 @ log(1/mal/L) P
L ma/L L
(1) mmal/L
M mol/L
H ppm | .
(6/8)] | i | .
(111) g/l
(12/142) .
(1!1}h Data 239/250; Chemicals 56/56 F—
@] )
(”1)* OK || Cancel E
22) i i
(314) [
1 1
(56(50) ) M: 1.4 mg/L
—  — W: 227 mg/L
(4/5) M: 22.7 mg/L

(111)
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Data Gap Filling
Results of Trend analysis

Filter endpoint tree... [1 Herget] E 23 a0 |56 72 83 o5 @
v@\ o i i Q. .
Structure . 5 ~
o | O | e oL s oy | O e
Eg Malacostraca (21168)_ | M: 2.2 (8.5-11.2) ppm| [ [M:00913mg/L | [M:>1.8mo/L ul @
Maxillopoda (3/4)]
Ostracoda (ostracods) (414) | M 26 ppm | | I | |
[ Chordala (chordates) (37/503)| M: 14 mg/L E M: >5=10 mg/L .: T M: 0352 mg/L E M: »26 mg/L .: @
(+] Cnidaria (cnidarians,coelenterates(3/6)|
#] Mollusca (molluscs, mollusks)  (11/28) | | | 1M1 550 (520+579) mg/Ll s . o
& Nematoda (2m) | | | | | @
(+] Platyhelminthes (flatworms) (4/6)]
(& Rofifera (rotifers,wheel ani 313) - - -
Undefined Kingdom (19/206)] G Information oL 1
@50 (214)
@ s52n (111)
@ s4n (111)
59 h 1) 4 observed values for 1 chemical were excluded due to missing X descriptor value(s)
E66h (111)
—Ee2h (111)
—E72h (28/346) o/l .:M: »2 mg/L .: :M:G
—E84n (213) (8]0
SO (113)
& 96 h (52/1404) :M:M(ﬂ.ﬁﬂﬁ.ﬁ} mg.:M:H.T ma/L .:M:1‘6(14+1.8)m9!.:M:ZDG(179+238) mg,‘L: M: 0.0734 8 ma/L .:M:LS ma/L .:M:w
& 1000 (213)
—E 420 (111)
467 d (112)
@54 (6/23) | | | | | Wi >28 ma/L
-®@5.83d an) [ | | | I |
—E6d (817) | | | | | M7 @A=14y mgL |
6330 an) [ | | | I | |
@74 (17172) :M:>22mg.fl .: :M: 373 mg/L .: :M:w
—E7.21d any
@750 (112)
- 4=11d (112)
SCEL] (14133) [ M: 29 =53 o/ | | M:63 (6166 mg/ [ Wi 45 38=54) mg/ |
—Eod (344) M: 6.8 (5.8<8) mg/L

A pop-up message informs about the number of data points across the number of chemicals (e.g.
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 (1).
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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 represents 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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QSAR TOOLBOX

Data Gap Filling
Results of Trend analysis

Sida crystallina (11
Simocephalus vetulus ~ (2/29)| L
Streptocephalus torvicornis(2/2)|

Filter endpoint tre... 1 frarget] 3 2 40 56 72 23 05 @
s | 7 [ [ [ L
Structure ” | = | - | |
o | 0T | et | LR R | .
e e e " ! : :
Daphnia magna 551246) [ 1: 14 mg/L o[ M: 118 ppm M:03%mg/l | M:>20-40mg/L | M: 0,242 mg/L [ W12 (10=13) mg/L _| M: 131 mg/L @
Daphnia pulex (7160) M: 227 mg/L
Daphnia pulicaria (“5) M: 227 mg/L -
Lynceus brachyurus (M) @
™0

+—#] Insecta (insects) (8/78)|
+—{=] Malacostraca (21/68) M: .89 (8.5+11.2) ppm M:0.0913 mg/L n M: >1.8 mg/L n |
+—{#] Maxillopoda (3/4)
‘7] Ostracoda (osiracods) (4/4) M: 26 ppm
+—{#] Chordata (chordates) (37/503) M: 14 mg/L n M: >5=10 mg/L n M: 0352 mg/L . M: >26 mg/L n M: 3.2
+—{#] Cnidaria (cnidarians,coelenterates(3/6)
+=—{#] Mollusca ) (11728)| M: 550 (520+579) mg/L M: 24
+—{#] Nematoda (217
+=—{#] Platyhelminthes (flatworms) (46) v
€ »
Descriptors Trend analysis prediction for LC50, based on 55 values
Predicted: 1.61 mg/L
Model equation: LCED = 260 {£0.315) + 0.443 [+0.0983) * log Kow, log(1/mol/L)
Prediction
Adequacy E
Cumulative frequency ?_
£
Residuals =4
=
=2
Statistics 2
-
=
24
[ ]
e L A Eo e e e e o N E s e e L e e e s e B B s e e e o e e e M B m s
-4 -3 -2 -1 1] 1 2 3 4 5 6
log Kow / Accept prediction
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Data Gap Filling
Results of Trend analysis

01
10100

¥ Category definition  » Data Gap Filling » Report

e OECD QSAR Toolbox
Grouping Chemicals

Developed by LMC, Bulgaria
Filter endpoint tree... 1 [target] 3 |23 4 2 . There are 1 endpoint values for 1 chemicals bigger than WS calculated by “Water Solubility™ 9
Remove data points
oH I
Structure . V@ /©/ O S —— —— —— - -
T i, O ) endpoint values for 2 chemicals bigger than WS by "Water
’ Remave data points
Daphnia magna (551245)_ M: 14 mg/L | M 118 ppm ) 0396 mg/L [~ ——— e e
Daphnia pulex (7160) M: 22.7 mg/L ; e @
Daphnia pulicaria (415) M: 22.7 mg/L Remove data points —
Lynceus brachyurus (1/1)
Sida crystallina am The current gap filling state contains data with qualifiers @
Simocephalus vetulus  (2/29)
Streptocephalus tervicornis(2/2)| . N
L& insecta gnsects) 579) There are chemicals which have different Substance type than the target. @
] Malacostraca (21/68) [ M:9.29 (85-112) ppm|
| Maxillopoda (314) | |
L3 Osiracoda (ostracods) (a14) 'M: 26 ppm
| = Chordata (chordates) (37/503) M: 14 mg/L .: M: 5210 mg/L .: M: 0.352 mg/L E M: »26 mg/L .: M3
—{#] Cnidaria (cnidarians, coelenterates(3/6)
| Mollusca (molluscs,mollusks)  (11/28) I | 1'M: 550 (520+579) mg/Ll | | M 24
| Nematoda @ | | | | | | |
t—i#] Platyhelminthes (flatworms) (4/6)
Descriptors. Trend analysis prediction for LC50, based on 55 values Select / filter data
Predicted: 1.61 mg/L
oreiction Medel equation: LCS0 = 360 (0 315) + 0,443 {+0 0289} * log Kow, log(1/mol/L) Gap filling
po— 5 Descriptors / data
= Model/QSAR
Cumulative frequency | 2
E Calculation options
Residuals %4 B .
g Visual options.
Statistics E Information
24 Miscellaneous
T e T T T T T T T T T T _
4 3 2 1 0 1 2 3 4 5 6
log Kow / Accept prediction
|

1. Click the helpers to see the information that they provide; 2. Click Remove data
points in order to eliminate the data points that have values bigger than WS. Once the
data points are removed the helpers disappear.




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:

- Substance type (mixtures and hydrolizing chemicals)

The categorisation based on substance type allows keeping among the
analogues only those that are of the same chemical type: discrete chemical,
organic, mixture, polymer(predefined), inorganic, mono
constituent(predefined) or multi constituent(predefined). The current target is
a discrete chemical, organic, mono constituent(predefined) hence the
analogues should also be discrete chemicals.

- 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 4 slides.
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Data Gap Filling
Subcategorization by Substance type

e - -y - -y - L - -y e - -y
| Subcategorization - O X a
Options 4 Adjust options
Select All Unselect All Invert [
4 Predefined ~ ) N
Database Affilation Discrete chemical
Inventory Affilation Mono constituent (predefined)
nic
3 o/l | M:1.69 (137:2.25) mg) M: 25 (19:302) ppm | | | | M: 0,051 (0.042:0.063) | M1
4 General Mechanistic M: 3.35 (3.29+3.41) mgy
Biodeg BioHC half-life (Biowin) 27.6) mgi
Biodegradation primary (Biowin 4) 5 may | M:11.2 mg/L I M:232 mg/L | | M:0.442 (0.205-0.4¢ _ | M: 0164 (0.145-0.1¢ _ | M: 160 mg/L M3
Biodegradation probability (Biowin 1) g g | M:112ma/ | M:2.38 mg/ i  M: 0442 0. 4 g M01B4 0. S & L
Biodegradation probability (Biowin 2)
Biodegradation probability (Biowin 5) n
Biodegradation probability (Biowin 6) a
Biodegradation probability (Biowin 7) Differ from target by | |
. v
- Bindearadation ultimate (Riowin 3} 5 At least one category 1 )
) All categories - TSN
Cptions 4 Trend analysis prediction for LC50, based on 54 values F\( Select / filter data .
Select All_|| Unselect Al Invert Predicted: 1.61 mg/L
Do not account metabolism . (54) Discrete chemical Model equation: LCS0 = 3.77 (+0.358) + 0392 {+0.113) * log Kow. log{1/mol/L) Suhcategﬂriza
4 Documented (1) Dissociating che: |
Observed Mammalian metabolism (54) Mono constituent (predefined) Mark chemicals by WS
Observed Microbial metabalism .
(54) Organic
Observed Rat In vivo metabolism I:\|s by descriptor value
Observed rat liver metabolism with quantit
Observed Rat Liver 59 metabolism 2 rk outliers
4 Simulated
Autoxidation simulator - by test conditions
Autoxidation simulator (akaline medium)
Dissociation simulator | Ve s aoert el |
Hydrolysis simulator (acidic)
Hydralysis simulatar (basic) Selected 1 (53/54) | Mark focused points |
Hydrolysis simulator (neutral) | Select different ‘
in vivo Rat metabolism simufator v s e el tinta
¢ > Remove selected | ‘ v
= =

1. Open Select/filter data; 2. Select Subcategorize; 3. Select Substance type
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Data Gap Filling

Subcategorization by Substance type

Subcategorization

Options 4
Select All
4 Predefined
Database Affilation
Inventory Affiliation

Unselect All Invert

4 General Mechanistic

Biodeg BioHC half-life (Biowin)
Biodegradation primary (Biowin 4)
Biodegradation probability (Biowin 1)
Biodegradation probability (Biowin 2)
Biodegradation probability (Biowin 5)
Biodegradation probability (Biowin &)
Biodegradation probability (Biowin 7)
Bindearadation ultimate (Biowin 3)

Cptions 4

Select All
Do not account metabolism
4 Documented
Observed Mammalian metabolism
Observed Microbial metabolism
Observed Rat In vivo metabolism
Observed rat liver metabolism with quantit
Observed Rat Liver 59 metabolism
4 Simulated
Autoxidation simulator
Autoxidation simulator (alkali
Dissociation simulator
Hydrolysis simulator {acidic)
Hydrolysis simulator {basic)
Hydrolysis simulator {neutral}
in vivo Rat metabolism simulatar

Unselect All Invert

- O >

Adjust options

Discrete chemical
Mono constituent (predefined)
Organic

Differ from target by

@) At least one category
) All categories

(54) Discrete chemical

(1) Dissodiating chemical
(54) Mono constituent (predefined)
(34) Organic

Selected 1(53/54)
| Select different

-27.6) mgy

5 mg/ o

M: 14
M: 3.

Data points - O X
528 [Na]Oc Il Cle(Cle(Cle(CheC] SMILES:
[Na]Oc1e{C(ChlCIlc(Cle1CT
Chem.namels):
23:4,5,6-Pentachlorophenal sodium saft (1:1)
PENTACHLOROPHENOL, NA SALT
Pentachloraphenal, Sodium salt
CAS Mumber:
131-52-2
Name Source Units Value Endpoint Reference Units Value
log Kow | Toolbox calculato| |205 1C50 Endpoint obs. dat|log(1/mol/l)  |586
Molecular Weight | Toolbox calculator| Da [2883

Mark chemicals by descriptor value

Mark outliers

Mark focused chemical

‘ Filter points by test conditions |

Mark focused points.

Remove marked data

Remove selected

log Kow

/ Accept prediction

1. Double click on the highlighted outlier to see why this chemical is different to the
target. The chemical is dissociating chemical, mono constituent and organic and should
to be eliminated being different substance type compared to the target.
Close; 3. Click Remove selected to eliminate dissimilar chemicals.

2. Click
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Subcategorization

ptions 4

Unselect All Invert

ing potency Cys (DPRA 13%) ~
ing potency Lys (DPRA 13%)

d classification by Cramer

d classification by Cramer (extended)

4 Endpoin ific

Bioaccumulation - metabolism alerts
Bioaccumulation - metabolism half-ives

Biodegradation fragments (BioWIN MITI)
Carcinogenicity (genotox and nongenotox) alerts by ISS
DART scheme

DNA alerts for AMES by OASIS

DMA alerts for CA and MNT by OASIS

Eve irritation/corrosion Exclusion rules by BfR -
ptions 4
Select All Unselect All Invert
Do not account metabolism ~
<+ Documented

Obsenved Mammalian metabolism
Observed Microbial metabolism
Observed Rat In vivo metabolism
Observed rat liver metabolism with quantitative data
Observed Rat Liver 59 metabolism
4 Simulated
Autoxidation simulator
Autoxidation simulator (2lkaline medium)
Dissociation simulator
Hydrolysis simulator (acidic)
Hydrolysis simulator (basic)
Hydrolysis simulator (neutral)
in vivo Rat metabolism simulator
Microbial metabolism simulator e

Data Gap Filling
Subcategorization by Acute-aquatic toxicity MOA

Adjust options

Phenols and Anilines

Differ from target by

(® At least one category
) All categories

{49) Phenals and Anilines
{3) Reactive unspecified

Selected 4 (49/53)
| Select different

Remove selected

0.242 mg/L | M: 12 (10+13) mg/L | M: 131 mg/L M:35dmgll g |M:993 mg/L | M: 3.64 mg/L | M: 259 mgiL o | M4
B M:432 (1.15=26.3) mg)
I0.0913 mg/L E M >1.8 mg/L .' ['M:0.85 (0.7-1.03) mg/l
0352 mg/L E M: 526 mg/L .' M:3.2 mg/L M: 228 mg/L M2
B [M:247 (22a=27.3) mg)
>
Trend analysis prediction for LC50, based on 53 values | Select / filter data | -
Predicted: 1.69 mg/L
Madel equation: LCS0 = 271 (+0347) + 0402 (+0.109) * log Kow, leg{1/mol/L)
Subcategorize
Mark chemicals by WS

Mark chemicals by descriptor value

Filter points by test conditions.

Mark focused chemical

Mark outliers ‘
Mark focused points. ‘

— = =

log Kew

Remove marked data

\/ Acceot prediction

1. Select Acute aquatic toxicity MOA by OASIS; 2.
eliminate the dissimilar chemicals.

Click Remove selected to
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Data Gap Filling
Subcategorlzatlon by Chemical elements

1 1 1 1 rup AT
| Subcategorization _ O % |5 674 1675 |677 1695 1696 |704 @
(
Options 4 Adjust options ( S
Select Al || Unselect Al || Invert About o ] @ :@I b () j
Protein Binding Potency h-CLAT A . Tj\ - B
R e Group 1 - Carbn el - : T A
Retinoic Acid Receptor Binding Group 16 - Oxygen O is(
‘ 1‘9 M: 2.21 mg/L | M: 068 mg/L g | M:0.038 mg/L .lM:3.l {2.7+3.nmgf.|M:3.65mgfL | M: 045 my
REL0 on Inclusion rules by BfR (' M: 0.246 mg/L n
(—
. 7 = T
Lipinski Rule Oasis bs(
@ | [ [M: 0111 ma/L
( M: 0.17 mg/L
Differ from target by ( M: 0.11 mg/L al 'M: 056 (0.3320.95) mg;
© At least one category M:126 g/l [ | M: 0.0056 mag/L M: 0.194 mg/L
O Al categories — mg/ ml ! mg/ ml mg/ ul
Options 4 = 1 1 M: 0.2 mg/L 1
Select All_|| Unselect All || Invert o [ | M: 13 (11.8213.1) mg/L|
Do not account metabolism ~ || (49) Group 14 - Carbon C = M: 34 (295+402) m m! | M: <0.1 mg/L m
« Documented M: 0.73 ma/L
Observed Mammalian metabolism (49) Group 16 - Oxygen O = [ | 'M: 03 mg/L ~
Observed Microbial metabolism @G 17 - Halogens B o I | A= Mg ul
Observed Rat In vivo metabaolism = _:DUP alogens t M: »8.19 mg/L n
Observed rat liver metabolsm with quantitative data (20) Group 17 - Halogens CI | M:0.13 mgiL T T T »
Observed Rat Liver 59 metabolism (22) Group 17 - Halogens F,CI,Br,] At
a Simulated B
Autoxidation simulator
Autox!da_tlon _5|mulator (alkaline medium) inalysis prediction for LC50, based on 49 values | ST | ”~
Dissociation simulator ied: 1.76 mg/L
Hydrolysis simulator (acidic) [_re LCSD = 318 {+0.415) + 0.565 {+0127) * Ing Kow, log{1/moi/L)
Hydrolysis simulator (basic) 4 Selected 20 (20/49) - - - - - | Subcategorize |
Hydrolysis simulator (neutral) \{ Select different L]
in vivo Rat metabolism simulator \Y [ ] | Mark chemicals by WS |
Microbial metabolism simulator v Remove selected
E—

1. nght cI|ck over the outlier; 2. Select
Differences to target; 3. Appearing of
new subcategorization window and then
select Chemical elements; 4. Click
Remove selected to eliminate the
dissimilar

Cumulative frequ | i i
Residuals 1 LN J Show all data points

— Hide all of type

Data point details

Statistics
Mark focused points
Invert marked points
Remove marked points
Clear marked points
Differences to target
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ata Gap Filling
Results

QSAR TODOLBOX @
» Input » Profiling P Category definition  » D

Gap Filling Workflow The OECD QSAR Toolbox

for Grouping Chemicals
3] 2 2 into Categor

= «

Trend anal Read acro: SAR  Standardized Automated Bt L B rs
[~} Documents Filter endpoint tree... | | | | The prediction is acceptable according to the statistics
] (interpolation and R2 = 0.7 and analogues = 10)
ted from: Search chemical -
Aquatic toxicity classification by ECOSAR Structure /©/ . \/©/ 5 @) . )’\OR . >((©/ i pos
¥ Enter GFTA) with 56 chemicals, 235 data p e . e, /
Y Ch: 56| Data: 55 Filter by WS - Water Solubility -
: 55| Data: 54 Filter by WS - Water Solubility (fragments)
Ch: 54| Data: 53 Subcategorized: Substance type Daphnia magna 0r56) [ ' 14 mg/L o[ M:354@17-395)r [ M:0.93 mg/L [ M:364 mg/L [M:258 mg/L 2| V423 mg/L [ M: 00857 mg/L ™
Subcategorized: Substance type Daphnia pulex (312) M: 227 mg/L
Lynceus brachyurus (n)
Sida crystalina )
Streptocephalus forvicomis(1/1)
&) Insecta (insects) (3159) TM: 432 (113:26.3) mal
@ Malacostraca (6/30) | M: 085 (0.7+1.03) mg/l
& Mavillopoda (@3) | | ™
&) Ostracoda () T
| Chordata (chordates) (14/160) M: 14 mg/L IM:22 mgrL M: 4.28 mg/L i >45-625mg/l o M: 0.94 mg/L M
| Cnidaria (cnidarian: 112)
(@] Mollusea (molluses mollusks)  (4714) TM: 247 (22.4227.3) ma
|3 Platyheimintnes (Ratworms) (2/) I I
) {3 Rolifera (rolifers, wheel animalcule(2/9)|
L] Undefined Kingdem (77) | | | | | | v
Only endpoint relevant = 2
Only chemical relevant

s Trend analysis prediction for LC50, based on 20 values Select / filter data @
Predicted: 3.23 mg/L

Model equation: LCS0 = 264 (20.380) + 0650 (£0.114) * log Kow, log{1/meaV/L)

At this position:

Select a cell with a rigid (bold) path Prediction

eSS I
Standardized workflows Mark chemicals by WS
5
= Mark chemicals by descriptor value
Cumulative frequency | 2
s
Residuals 25 ]
g Filter points by test conditions
Statistics 2
g Mark focused chemical
4
Mark focused points
Remove marked data

35
log Kow / Accept prediction
JRE—

Helper indicating that the prediction is acceptable according to the statistic appears.
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QSAR TOOLBOX

Data Gap Filling
Results

* The remaining chemicals in the graph now all have a consistent
profile relevant for aquatic toxicity (i.e. Substance type,

Classification by ECOSAR, MOA by OASIS and Chemical
elements).

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

Filter endpoint tree...

1 ftarget]

3

134 144

146

e S oo | .o | P

151 The prediction is acceptable according to the statistics

(interpolation and R2 = 0.7 and analogues = 10)

Structure 4_;\/@(“ . /@ )(@/ JJ)QL
e by - : JJ
Daphnia magna (Eﬂiﬁﬁ)_ M: 14 mg/L | M:354 317-395) 1 _ | M: 998 mg/L [M:364 mg/L [ M 258 mg/L o M43 mg/L | M: 0.0857 mg/L [m
Daphnia pulex (3112) M: 22.7 mg/L
Daphnia pulicaria (415) [ ™ 227 mg/L
Lynceus brachyurus ~ (111) |
Sida crystallina (11)
Streptocephalus torvicornis(1/1)
] Insecta (insects) (3/59) [ M:432 (1.15+263) mg)
|5 Malacostraca (6r30) ['M:0.85 (0.7+1.03) mg/l
|G Maxillopoda (@3) | | I
L@ ostracoda (ostracods) ) |
| Chordata (chordates) (14/160) M: 14 mg/L T M:3.2 mg/L M: 4.28 mg/L M: >45-625 mg/L .: M: 0.94 mg/L M
+—{#] Cnidaria (cnidarians, 112)]
+—{#] Mollusca (molluscs, mollusks)  (4/14) | M: 24,7 (22.4+27.3) mg;
L] Platyheiminthes (fatworms)  (2/4) | |
7] Rotifera (rofifers wheel animalcule(2/9)
—{#] Undefined Kingdom {877
< >
Descriptors Trend analysis prediction for LC50, based on 20 values
Predicted: 3.23 mg/L "
Prediction (=] Confirm >’< ® ./
//
Adequacy o] L .
Cumulative frequency g /
H Are you sure you want to accept this prediction?
Residuals =5
2
Statistics &
4
] P s N
/%/’ .
[ ]

( ] ]
IETSIKZJ‘II‘;S‘I‘IL

log Kow

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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QSAR TOOLBOX

Outlook

* Background

* 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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QSAR TOOLBOX

Export prediction to the IUCLID 6
Overview

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

* The way of exporting is connect 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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QSAR TOOLBOX

Exporting the prediction to IUCLID 6
Case study

QSAR TOOLBOX @ rh Eé:g %

» Profiling )z P Category definition > Qata g » Report

Import

w &0 K

Gather Import  IUCLIDG IUCLID6

[~ ] — Filter endpoint tree...

ument 1
Edited from: Search chemical aH
o — Structure \/@ /©/ Fo
Ent GF[:FAI with 56 chemicals, 235 data pninL:_ e e
Y Ch: 56| Data: 55 Filter by WS - Water Solubility ’
5| Data: 54 Filter by WS - Water Solubility {fragments)
54| Data: 53 Subcategorized: Substance type HE35h (11)
orized: Substance type 3 36n (313)
Ch: 50| Data: 49 Subcategorized: Acute aquatic toxicity MOA by OAS | & aan )
[ Ch: 21| Data: 20 Subcategorized: Chemical elements @ a6n an
&l4gh
] Animalia (animals)
= Annelida (annelids) {8/34)|
=] Arthropoda (arthropods)
+—{#] Arachnida (arachnids) {1/15))|
—{-] Branchiopoda (branchiopods)
— Artemia i (111)]
— Artemia parthenogenetica (1/1)|
= Artemia salina (6/8)]
—— Ceriodaphnia cornuta (11)]
. +—— Ceriodaphnia dubia (12/42)
TgEmE 4 I— Ceriodaphnia puichella ~ (1/1)
[ ] seiectar [ unseiectai ][ imer ] I— Ceriodaphnia reficulata  (25)
i —— Chydorus sphaericus (111)] I
An:ua';\c Ja’nan W [~ Daphnia carinata (212) I 2
Aquatic OASIS — Daphnia cucullata (3/4)] /
M Bacterizl mutagenicity 1S —— Daphnia longispina (11
RI —— Daphnia magna (571251)] ’ : m 1;1"12;[
Biocides and plent protection IS = T (@64) M: 227 mg/L L
= Daphnia pulicaria (415)] M: 22.7 mg/L
W Biodegradat i —— Lynceus brachyurus (11
Carcino en|I(f?w‘wr2(|'|ctlrjnlt‘\i;i?t::grzatc‘tﬂt U' £ [~ Moina macracopa aldh
ogenic énruwut:igsn}cn: S : — Sida crystallina (111)]
—— Simocephalus vetulus  {2/29)
M Chemical Reacti ‘— Streptocephalus torvicomnis(2/2)|
= nglccrp‘lcruceﬂ:a\& Reproductive Toxicity (DART) mEllisoianserts) 1)
W Developmental ity . ] Malacostraca (27154)
- Erua cUEM 2 —{*] Maxillopoda (BIT)

1. Go to Data section; 2. Click the prediction; 3. Click IUCLUDG.
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Exporting the prediction to IUCLID 6
Case study

=] Prediction Selection — O >

Predictions list a
B03-08-2017 15:24 [T]: 3.23 (15.1-0.658) myg/L; Estimation for LC50 for Invalid C& Edit report £

information...

| Cancel || <Back | Next> '|| 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

! Harmenised Template Selection

Prepare export fields for each predicticn.

1st: select prediction.

2nd: select template to export that prediction to.

3rd: review/edit the IUCLIDG fields.

dth: repeat for all prediction(s).

Predictions list

03-08-2017 15:24 [T]: 3.23 (15.1-0.688) mg/L; Estimation for LC30 for Invalid CAS number: 0-00-0; |

=

< >

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

QECD Template #41: Short-term touicity to fish /é_
OECD Template #42: Long-term toxicity to fish

OECD Template #43: Short-term towmaty to aguatic invertebrates
CECD Template #44: Long-term toxicity to aquatic invertebrates
QECD Template #45: Toxicity to aguatic algae and cyancbacteria :|
QECD Template #46: Toxicity to aguatic plants other than algae =

OECD Template #47: Toxicity to microorganisms
OECD Template #48: Toxicity to other aguatic organisms

tiot
O CT TEMpTaTE WSOt - e

3. Select a prediction; 4. Select a template to export the prediction

The OECD QSAR Toolbox for Grouping Chemicals into Categories July 2017 81



QSAR TOOLBOX

Exporting the prediction to IUCLID 6
Case study

.~ Harmonised Template Selection — O *

Prepare export fields for each prediction.
1st: select prediction. ]
2nd: select template to export that prediction to. n
3rd: review/edit the IUCLIDG fields.
4th: repeat for all prediction(s).

Predictions list
03-08-2017 15:24 [T} 3.23 (15.1+0.688) mg/L: Estimation for LC50 for Invalid CAS number: 0-00-0; | ]

li
£ >
Harmenized template selection
| QECD Template #43: Short-term toxicity to aquatic invertebrates v
b
Review export data.. @
| Cancel || <Back | Neas || Finish

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

2] Target Substance Selection — O x
CAS# Marne  Cwner
| 51 -35-8, Test sul  Laboratory of mathematic

cas |[[] show substan 7 dossiers
| Cancel || <Back | wWex> || “Finish |

7. Select a substance to assigning the predicted endpoint data; 8. Click Finish
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Outlook

* Background

* Objectives

* Specific Aims
* Trend analysis
* The exercise

* Workflow of the exercise
®* Chemical Input
* Profiling
* Data
* Category definition
* Data Gap Filling
* Export a prediction to IUCLID5
* Report
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Report

Overview

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

* Report module contains predefined report templates, which could
be customized.

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

01010
QSAR TOOLBOX l'h SB100

L » Category definition  » Data Gap Filling

Reports

B B B B

Prediction Da a Matrix Category OMRF

Documents. Filter endpoint tree... 1 [target]

ument 1

»n by ECOSAR Structure . V@
nicals, 235 data points :

: 56] Data: 55 Hilter by WS - Water Solubility

Ch: 55| Data: 54 Filter by WS - Water Solubility {fragments)
Il Ch: 54| Data: 53 Subcategorized: Substance type = 35h (111)
IE Ch: 54| Data: 53 Subcategorized: Substance type @ 36h (313
TS Ch: 50 Date: 49 Subcategorized: Acute aquatic toricity MOA by OAS L @ asn )
I Ch: 21| Data: 20 Subcategorized: Chemical elements
& 46h anm
&4eh
=] Animalia (animals)
= Annelida (annelids) {8/34)|
—E] Arthropoda (arthropods)
%] Arachnida (arachnids) {1/15)|
—E=] Branchiopoda (branchiopods)
—— Artemia franciscana (1/1)]
—— Artemia parthenogenetica (1/1)
—— Artemia salina (B/8))
— Ceriodaphnia cornuta (111)]
= Ceriodaphnia dubia (12/142)
—— Ceriodaphnia pulchella  (1/1) [
— Ceriodaphnia reficulata  (215) | 2
—— Chydorus sphaericus (1/1)]
— Daphnia carinata (202
— Daphnia cucullata (3/4)]
—— Daphnia longispina (11)] e ——
—— Daphnia magna (57125 PR ) Sl m 1;,&22 I",L H
—— Daphnia pulex {9/64)) M: 22.7 mg/L
—— Daphnia pulicaria (4/5)] M: 22.7 mg/L
— Lynceus brachyurus {171y
— Moina macrocopa (11)]
— Sida crystallina (11)]
—— Simocephalus vetulus  (2/29)
‘—— Streptocephalus torvicomnis(2/2)
+—{# Insecta (insects) (11/85)|
] Malacostraca (27184)|
3] Maxillopoda (B/7)

1. Go to the Report module; 2. Highlight the prediction result; 3. Click Prediction to
create a report
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Report
Generation report

rla 01010

l_h 01 0

QSAR TOOLBOX Cla 10100
» Profiling » Data P Category definition P Data Gap Filling
Reports

B B

Prediction Data Matrix Category (Q)SAR model

= Customize report content and appearance

Target and prediction summary
Prediction details

Prediction details (II)

Target profiles

[¥] Analogues selection details
Data for analogues

Appendix: Grouping / subcategorization
[+#] Appendix: Data pruning

1
Back I MNext I Cancel Create report I—
(L 1 1 1 1 CriBniterairiierewheel animalol]

Report wizard pages appear, 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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Report
Generation report

®) Customize report content and appearance — O =

Customize re port | Target and prediction summans

| Prediction ¢ 2] Generated report files

Target and | Prediction ¢

prediction summary | Target prof

Prediction details ] Anzlogues
+f| Data for an —

. . Prediction report
Prediction details ¥ Appendix: { ] P
an ) Data matrix

| Appendix: [

Target profiles

Analogues selection
details

Data for analogues
Appendix:

Grouping /
subcategorization

A = H Diot

Additional window appears with two options: Prediction report or Data matrix. The user

can open and/or save the files.

« The Prediction report is a PDF file containing the prediction information related to the
target.

- The Data matrix is 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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Prediction report
Overview

Preiction of LC50 for CCelee(O)ec(C)e10C 2112

QSAR Toolbox 4.1 OSAR TOOLBOX

Database version: 4.1

Prediction of LC50 for CCelee(O)ee(Cle10C 1012
QSAR Toolbox prediction for single chemical
Date: 3 Aug 2017
Author(s):
Contact details
Target information

Structural information Numerical identifiers Chemical names

SMILES: EC#: NJA

CCelee(O)ec(C)e10C CAS#: Invalid CAS number:

0-00-0
Structure Qther: N/A
ok
Hy "
H;C/C.
Prediction summary

Predicted endpoint: LCS0; Mortality; Daphnia magna; 48h; No guideline specified

Predicted value: 3.23 (from 0.688 to 15.1)

Unit/scale: mg/L

Data gap filling method: Trend analysis

Summary: manuaily editable field

Not provided by the user

TPRF v4.1

Prediction details (I)
Predicted value: 4.71 log(1/mol/L), conf.range: (4.04 ; 5.38) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Ecotoxicological Information -> Aquatic
Toxicity -> Daphnia magna -> LC50 -> Mortality -> Animalia (animals) -> Arthropoda (arthropods) -
> Branchiopeda (branchicpods) -> 48 h

Prediction plot:
e g red o o LGSO, b o 2 e
e
13
F
B
El
+
T T T T T T
1 2 3 4 s &
I Ko
Calculation approach (OECD principle 2 - i Linear app:

Model equation: LCS0 = 2.64 (+0.380) + 0.650 (+0.114) * log Kow, log(1/mal/L)
Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value*

Statistics of the prediction model:

N = 20; count of data points

R2 = 0.889; cosfficient of detemination

R2adj
SSR = 1.75; sum of squared residuals

83; adjusted coefficient of detemination

s = 0.296; sample standard deviation of residuals
F = 145; Fisher function

“*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations

QSAR Toolbox 4.1 OSAR TOOLBOX TPREv

Database version: 4.1
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QSAR TOOLBOX

Data matrix
Overview

oﬁ d9-0)s Data matrix_3_8_17_16_39_11 alsx - Microsoft Excel -

| Home | nsert Page layout  Formulas Data  Review

& ant Calibri MR VS

153 Copy

e e -
= wrap Text General - & H Normal Bad Good Neutral Caleulation == @‘ @ Eaatosun ﬂ [ﬁ
- 3] Fil -
Merge & Center|| || $ - % s |[8 ;%] | Conditional Format Explanatory ... [Input Linked Cell Note _ | msert Delete Format Sorta Find &
. ST Qe Fitere selece

Feste - Format Painter ‘ [ '” 'H O A "
- Formatting - as Table
Clipboard £} Font £} Alignment [} Number £} Styles Cells Editing |
| Al -0 A
A I c [ o] E [ Fl 6 | H [ T o] K [0 [ m ] N [ o] ¢ | a [ R [ s | T [ vl v ] w
1 Target chemical Analogue #1 Analogue #2 Anzlogue #3 Analogue #4 Analogue #5 Analogue #6
2 ' Substance identity
: - )
Structure H5C - HSC\/©/ @ "35\\0 HX@’
" H3C: e He- " Hac s
| =
4 |cas number Invalid CAS number: 0-00-0 106-24-5 135-19-3 123-07-9 92-69-3 90-05-1 98-54-4
5 |chemical name Cresol 2Maphthol 4-Ethylphenal biphenyl-4-ol guaiacol Butylphen
6 |Other identifier
7 SMILES CCclec|O)cciClc10C Cclcec(O)ecl Oclccc?s 2c1 CCclcee(O)ecl Oclcecfccl)clceccel COcl 10 cc(c){Clclcce(O)cet
8|
9 Parameters unit
10|
11 |profilers
12 | Profiles used for grouping/subcategorization
13 | Aquatic toxicity classification by ECOSAR Phenols Phenols Phenols Phenols Phenols Phenols Phenols
Discrete chemical; Discrete chemical; Discrete chemical; Discrete chemical; Discrete chemical; Discrete chemical; Discrete chemical;
Substance type (subcategorization) Mono constituent (predefined); Mono constituent (predefined); Mono constituent predefined); Mono constituent predefined); Mono constituent predefined); Mono constituent (predefined); Mono constituent predef,
4] Organic Organic Organic Organic Organic
15 | Acute aquatic toxicity MOA by OASIS Phenols and Anilines Phenols and Anilines Phenols and Anilines Phenols and Anilines Phenols and Aniline:
) o Group 14 - Carbon C; Group 14 - Carbon C; Group 14 - Carbon C; Group 14 - Carbon C; Group 14 - Carbon C; Group 14 - Carbon C; Group 14 - Carbon €
Chemical elements (subcategorization)
16| Group 16 - Oxygen O Group 16 - Oxygen O Group 16 - Oxygen O Group 16 - Oxygen O Group 16 - Oxygen O Group 16 - Oxygen O Group 16 - Oxygen C
17|
18 |Measured and predicted data
19 | Data used for prediction
species, duration, test species, duration, test species, duration, test species, duration, test species, duration, test species, duration, test species, dun
endpoint | vatue  unp | VP DPEOfmethod, | gy | DS Tpecfmethod |, ey VP bpeofmethod, | g | RS teecfmethod | ume | Yo beeofmethod || upe | YOS beecfmethod | um | % DPEC
assay, strain, test assay, strain, test assay, strain, test assay, strain, test assay, strain, test assay, strain, test assay, str
3 @ E| E [meveine year reme' 5] [z)ovideine. year reme' 5] [z)ovideine. year mme' 5] [z)ovidene. year mme' 5]  [z)ovideine. year mme' 5] [z)ovidelme. year mme' ]  [g)ovideime.yec
Daphnia magna Daphnia magna Daphnia magna Daphnia magna Daphnia magna Daphnia
48h agh 28h 28h ash 28
Bull. Environ. Contam. Trans. Am. Fish. 2005 2005 Chem.-Biol 200
Toxicol.23(3): 349-356 Soc.113(1): 74-85 Chem. Res. Toxical, 18 Chem. Res. Toxical, 18 Interact 9(4): 245-251 Chem. Res. T
ParkhurstB.R., AS. Millemann,R.E., W.J. (3), 536 -555. (3), 536 -555. Kopperman,H.L, R.M. (3), 536
Lcso 14 | mgn Bradshawllforieand agy  poq Bt ABlackRM.  gg3  poq | PeterCuonderOhe  ngy  poq  PeterCuonderOhe,  sgg  pog  CarlsonandR.Caple  4o5 o PeterCovor
G.P.Wright Cushman, kL. Daniels, Ralph Kihne, Ralf-Uwe Ralph Kihne, Ralf-Uwe Aqueous Chlorination Ralph Kiihne
An Evaluation of the PJ.Franco, IM. Ebert, Rolf Altenburger, Ebert, Rolf Altenburger, and Ozonation Studies. Ebert, Rolf A
Acute Toxicity to Aquatic Giddings, J.F. McCarthy, Matthias Liess, and Matthias Liess, and 1. Structure-Toxicity Matthias L
Biota of a Coal and Al Gerrit Schiiirmann Gerrit Schiiirmann Correlations of Phenolic Gerrit Schi
Conversion Effluent and Comparative Acute Structural Alerts-A New Structural Alerts-A New Compounds to Daphnia Structural Al
2 B #t= Mainr Comnanents | Tewiritu tn Sanatic Classifiratinn Madel tn Classifirtion Mdel mamna Classifieatin
Daphnia magna Daphnia magna Daphnia magna
| s h 48h 28h
e = [P
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Outlook

* Background

* Objectives

* Specific Aims

* Trend analysis

* The exercise

* Workflow of the exercise

* Save the prediction result

The OECD QSAR Toolbox for Grouping Chemicals into Categories July 2017 91



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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Saving the prediction result

=) USAK 100IDOX 4.1 (UDCUMENT 1]

—
| 01010
QSAR TOOLBOX h So100 %

P Category definition  ® Data Gap Filling

Document SinN Chemical List Target Endpaint

B & XQT am = @ E- m <

New Open Close ASE Name  Structure Com d ChemiDs Database Inventory Substructure ARTS)  Query

Uocuments r endpoint tree...

1ssification by ECOSAR Structure
h 56 chemicals, 235 data points

oxicity MOA by OAS
@ ch: 21| Data: 20 Subc: Chemical elements

Toolbox 4

Yes | | Mo

M: 171 mg/L [
3 M: 22.7 mg/L

|— Daphnia pulex (9/64)
|— Daphnia puiicaria (4/5)| | M: 22.7 mg/L
|— Lynceus brachyurus )

| sida crystalina )
|— simocephalus vetulus ~ (2129)
— streptocephalus torvicomis(2/2)

| I WY vanincl

|
|
|
| |— woina macrocopa ()|
|
|
|

1. Go to the Input module; 2. Click Save button; 3. Click Yes to confirm;
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Saving the prediction result

“! Save document 'Document 1' x
L » This PC » Documents » Saveload v | & Search Saveload 2 L
Organize = New folder Bz - o {
an Mame - Date modified Type Size L
E _ L
MNe items match your search. L
E -
i -
. _
> | _
B E
L, 4 r
File name: ] v | :
Save as type: |Too|hm( documents (*.tb4) 5 \ ~ | L
~ Hide Folders [ s || canee b

4. Define name of the file; 5. Click Save
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Open file

QSAR TOOLBOX

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

Document Single Chemical Chemical List Search Target Endpoint

B & X @ mo@ - 3 &6. = 8B = E- WM ¢ ©

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

X
ument 1
Edited from: Search chemical 1 s This PC s Documents » Saveload w | Search Saveload 2
[T Aquatic toxicity classificatior]
Y Enter GF(TA) with 56 chemijREQT0 New folder f=~ T @

Y Ch: 56| Data: 55 Filter b ~

Y Yata: 54 Filt: B™  Name Date modified Type Size
4 D Document_1.th4 4:51 PM TB4 File T4 KB
&

o om 0B ORS

File name: |Document_‘|.tb-4 l Toolbox documents (*.thd) w

Cancel

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