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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 filling
exercise by the trend analysis approach.

The OECD QSAR Toolbox for Grouping Chemicals into Categories 15.07.2016 3



QSAR TOOLBOX

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 15.07.2016 4



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 to the user 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

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

®* Chemical Input

* Profiling

* Endpoints

* Category Definition
* Filling Data Gaps

®* Report
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QSAR TOOLBOX

Chemical Input
Overview

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

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

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

Chemical Input
Ways of Entering a Chemical

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
® Chemical IDs such as EC number, Einecs number

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

Getting Started

* Open the Toolbox.

®* The six modules in the workflow are seen listed next to
“"QSAR TOOLBOX".

* Click on “"Input” (see next screen shot).
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QSAR TOOLBOX

Chemical Input Screen
Input screen
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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 screen shots will take
you through the process for the target chemical.



QSAR TOOLBOX

Chemical Input Screen
Input target chemical by drawing
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1. Click on Structure
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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 from “templates”.
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-methoxypheno
2-D editor
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3. Click on 7! button to add a bond of selected type ("Single” in this case).
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 on 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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QSHR TM M EMY

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

Chemical Input
Drawing the target “3-ethyl-5-methyl-4-methoxyphenol” by
2-D editor
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1. Click on | #¥& button to add a hetero atom in this case an oxygen atom.
2. Left click with mouse over the methyl group to insert an oxygen atom.
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QSAR TOOLBOX

Chemical Input

Drawing the target “3-ethyl-5-methyl-4-methoxypheno
2-D editor
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|II

23.02.2015

by

26



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
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The workflow on the first module is now complete, and the user can
proceed to the next module. Click on “Profiling”.
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QSAR TOOLBOX

Profiling
Overview

* “"Profiling” 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 Ilikely 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”.

&

» Category Definition
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About Update
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1. Highlight the profiler, then perform right click; 2. Select About;
3. After acquiring the information you desire, click on “close”
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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 OASIS v1.4) and clicking on
“"View"” (see next screenshot).
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QSAR TOOLBOX

Profiling
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1. Highlight the profiler
2. Click View

3. Click on one of the Structural alerts (for example Alkylnitriles)

The OECD QSAR Toolbox for Grouping Chemicals into Categories 33



QSAR TOOLBOX

Profiling
Side-Bar to Profiling

* The outcome of the profiling determines the most appropriate way to search
for analogues (detailed information in Manual for getting started- Toolbox 2.0
(Chapter 4). http://www.oecd.org/dataoecd/58/56/46210452.pdf

* Table 4-1 in chapter 4 (Manual for getting started - Toolbox 2.0) lists a

selection of profilers and their relevance for different endpoints of regulatory
relevance.

For this example, the following mechanistic profiling methods are relevant to
the aquatic toxicity:

* ECOSAR - for structural grouping
* Acute aquatic toxicity MOA by OASIS - mechanistic grouping
* Protein binding by OASIS v.1.4- mechanistic grouping

* Acute aquatic toxicity classification by Verhaar (Modified) - grouping by
reactivity

* Organic functional groups — empiric knowledge

The OECD QSAR Toolbox for Grouping Chemicals into Categories 15.07.2016
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QSAR TOOLBOX

Profiling
Profiling the target chemical

* Select the "“Profiling methods” related to the target endpoint by ticking
the box next to the profilers name.

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

* For this example, select the following profilers which are relevant to
the aquatic toxicity (see next screen shot):

* ECOSAR - for structural grouping
* Acute aquatic toxicity MOA by OASIS - mechanistic grouping
* Protein binding by OASIS v.1.4 - mechanistic grouping

* Acute aquatic toxicity classification by Verhaar(Modified) — grouping by
reactivity

* Organic functional groups — empiric knowledge
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QSAR TOOLBOX

Profiling
Profiling the target chemical
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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 profiing automatically appear as a
dropdown box under the target chemical.

* Please note the specific profiling results by 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-

1 Q5AR Toolbox 3.4.0.17 [Document_4]
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The OECD QSAR Toolbox for Grouping Chemicals into Categories
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1. Double click on the
box @m to open the
nodes of the tree
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QSAR TOOLBOX

Endpoint

* “"Endpoint” refer to the electronic process of retrieving the
environmental fate, ecotoxicity and toxicity data that are
stored in the Toolbox database.

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

* 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

Endpoint

QSAR TOOLBOX
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1. Expand the Ecotoxicological Information section;
2. Select databases related to the target endpoint by adding a green check
in the box before the database name; 3. Click Gather
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QSAR TOOLBOX

Endpoint
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.
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QSAR TOOLBOX

Endpoint
Process of collecting data

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

o0
o1 1
10100

» Category Definition  » Data Gap Filling

nvironmental Fate and Trans,
Ecotoxicological Information
v

Infermation

o There are no experimental data available for the
chemicals of interest.
ﬂ

1. Click OK 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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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.

* Detailed information about grouping chemical (Chapter 4)
could be downloaded from:

http://www.oecd.org/dataoecd/58/56/46210452.pdf

* 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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http://www.oecd.org/dataoecd/58/56/46210452.pdf
http://www.oecd.org/dataoecd/58/56/46210452.pdf
http://www.oecd.org/dataoecd/58/56/46210452.pdf
http://www.oecd.org/dataoecd/58/56/46210452.pdf
http://www.oecd.org/dataoecd/58/56/46210452.pdf

QSAR TOOLBOX

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.

* “Aquatic toxicity classification by ECOSAR” 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

_——
TOOLBOX ) E FI'I

» Profiling » Endpoint ¥ Category Definition P Data Gap Filling

Delete

Filter endpoint tree... 1 [target]

Structure

[HSubstance Identity _

hysical Chemical Properties

nvironmental Fate and Transport
cotoxicological Information
EHuman Health Hazards

HProfile
SlGeneral Mach i
DNABI =) Aquatic toxicity classification by E... - m} X
[=Endpain mes
Acute Phenols ot
Acute ilines
Agquati 3
[HEmpiric
4 ity i)
Organi All profiles
Acid Halides ~
Acid moiety
Acrylamides
Acrylates
Aldehydes (Mono)
Aldehydes (Poly)
Aliphatic Amines
Alkoxy Silanes
Amides
Arilinge Lz P
Combine profiles logically [invert result
AND OR [strict

X cancel

1. Highlight “"Aquatic toxicity classification by ECOSAR";
2. Click Define; 3. Confirm the category Phenols and 4. Click OK
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QSAR TOOLBOX

Category Definition
Defining ECOSAR category

-, —_ Py
QSAR TOOLBOX B h oo 2

¥ Endpoint } Category Definition P Data Gap Filling * Report

Delete

1 [targef]

Filter endpoint tree...

Structure

[HSubstance Identity _

FHPhysical Chemical Properties
Pt o 5/ EE EEnvironmental Fate and Transport
Protein b [HEcotoxicological Information

[EHuman Health Hazards

) HProfile
. oy %eneral Mechanistic
Endpoint Specific o
Acute aguatic t ¢ ation by Verhaar (Modified) DMA binding by OASIS v.1.4 Mo alert found
Acute agua i Endpoint Specific
Al Define category name »

A
A [y el g B LR Tl ey 2 e e nols (Aquatic toxicity dassification by ECOSAR]

Em

and MNT by

- Organic Functional groups

1. Click OK to confirm the name of the category and
to gather experimental data
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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 databases selected under “Endpoint”.

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

* The name of the category appears —

in the “Defined Ca teg ories” [562] Phenols (Aquatic toxicity dassification by

window, along with the number of

substances belonging to the
category.

Document_4
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QSAR TOOLBOX

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).

@ Al endpeints () Choose... from Tautomers

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

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

The OECD QSAR Toolbox for Grouping Chemicals into Categories 15.07.2016 52



QSAR TOOLBOX

Category Definition
Read data for Analogues

Due to overlap between the Toolbox databases for intersecting
chemicals the same data may be found simultaneously.

redundancies are identified and the user has the opportunity to

select either a single data value or all data values.

‘| Repeated values for: 6271 data-points, 2049 groups, 946 chemicals

1 O *
additional_comme », Sect one

Data points...
Endpoint CAS Structure Value
LOEC 59-02-3 100 miligrams per CONC 1/OMLY
kilogram COMC TESTED/ SEeRE
LOEC 59-02-9 100 milligrams per COMC 1/OMLY
kilogram CONC TESTEDf/ ——
Che
LOEC 59-02-9 100 milligrams per COMC 1/OMLY
kilogram CONC TESTED//
. Unched: Al
LOEC 59-02-5 100 milligrams per COMC 1/OMLY
kilogram COMC TESTED//
LOEC 59-02-9 100 milligrams per CONC 1/OMLY
kilogram COMNC TESTED//
LOEC 59-02-3 100 miligrams per CONC 1/OMLY
kilogram COMC TESTED/
— PR X cancel
¢ 2
1. Click Select one and then
2. Click OK
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QSAR TOOLBOX

Category Definition
Summary of Analogues

iy

» Endpoint } Category Definition P Data Gap Filling

Delete

Filter endpoint tree...

Structure

[HSubstance Identity
HPhysical Chemical Properties

FlEcotoxicological Information

[HAquatic Toxicity (525/28510) M: 100 mg/kg, 100... M: 102 mg/L, 238 ... M: 3.21 mg/L, 102 ... M: 0.868 mg/L M: 2.05 mg/L, 0.00... M: 3.97 mg/L, 0.01
Sediment Toxicity
[HTerrestrial Toxicity (163/4152) M: 2.15E3 mg/L M: 4 kilograms per... M: 825(658;1.08E3...

FHuman Health Hazards )

ElProfe T
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QSAR TOOLBOX

Category Definition
Summary information of Analogues

- faio10"
‘_I_l o1
10100
» Profiling » Endpoint } Category Definition P Data Gap Filling

Delete

o

Clustering Delete Delete Al

I I|Fi|ter endpoint tree... 1 [target]

[—]
. {=] o oH [
o—cFy o - o om
Structure %@7&‘ s 42(:};“ @7'5.—, c. z{j;_@_ﬂ @_:{\—@
cH e 3 . c':'{‘c, ] H
[HSubstance Identity

HPhysical Chemical Properties
FEEnvironmental Fate and Transport

FlEcotoxicological Information
[HAquatic Toxicity M: 100 mg/kg, 100... M: 102 mg/L, 238 ... M: 3.21 mg/L, 102 ... M: 0.868 mg/L M: 2.05 mg/L, 0.00... M: 3.97 mg/L, 0.01.
Sediment Toxicity
[HTerrestrial Toxicity (163/4152) M: 2.15E3 mg/L M: 4 kilograms per... M: 825(658;1.08E3...
HHuman Health Hazards d i
EProie I

Chemical statistics presenting 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
Experimental data

| VFiter endpaint tree. .. |1 [target] | \2 _ | |3 | |4 | |5 | |B

”~
£ o - .
L ;O
Structure @7& b @*'ﬁ\o - @ @-C
4 T ] &
EHSubstance Identity
EPhysical Chemical Properties
EEnvironmental Fate and Transport
HEcotoxicological Information
FAquatic Toxicity (525/28510) M: 100 mg/kg, 100... WHERIEEGGHEREEERE - 3.21 mg/L, 102 .. M: 0.868 mg/L M: 2.05 mg/L,
Sediment Toxicity
FlTerrestrial Toxicity (163/4152), M: 2.15E3 mg/L M: 4 kilograms per... M: 825(658:1.C
EHHuman Health Hazards
EHProfile 2| Data points - O *
# endpoint Value Original  Effect Source  significan publicatio test_form significan exposure media_alk measure Organis
value ce_code n_year ulation ce_type _type alinity ment m habit
at
1 LC50 102 mg/l 0.000741 Mortality
mollL
2 IGCS0 238 mg/l 0.00174 Growth
mollL
3 LCE0 101 1.01E5  Mortalty Center MNA 1885 Pure, MNA Flow- Mortality Water
(94,108} (9.4E4;1. for Lake Purizsium through
mgiL 03ES) Superior or Puris.
4 LC50 101 mgll 1.01E5  Mortality Environ. NA 1995 Pure, NA Flow- 42 mg/lL  Mortality Water
microgra Toxicol. Purizsium through CaCO3
ms per Chem.14 or Puris.
< >
|:|Transpose

1. Double-click on the cell with
measured data provides a
dropdown box (“Data
points”) which provides
detailed information.
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QSAR TOOLBOX

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 562
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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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.

®* 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
screen shots)
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QSAR TOOLBOX

Category Definition
Navigation through the endpoint tree

ouping methods Filter endpoint tree. .. |1 [target] | |2 | |3 | |4
~
CH [: I"
SO—CH H_W: aH
Structure "
OH ' =\.$
ESubstance Identity _

EPhysical Chemical Properties
EHEnvironmental Fate and Transport
ElEcotoxicological Information

7<EAquatic Toxicity i
I i 7H15)
HHAvoidance (328
HEHBehavior 91/559) M: 331 mogil,
HHBiochemistry (73/1558) M 100 mgfky, 100... M 10 mgdl, 2
HECell(s) (27/258) ;20 gl
HHDevelopment (52/749) : 0.857 mgll
HHEcasystem Process (3434)
HEHEnzyme(s) (45/566) M: 1.79 moil
HAFeeding Behavior (20/58)
HHGenetics (44/2023) K 100 milligrams ...
HE Grawth (329/2132) t: 238 mog/L h: 102 gL,
HHHistology (26/133) M: 0.2 moil, =
HFHormone(s) (27/394)
HHImmabilisation 49/100)
- " LA mmunological {12/113)
HEInjury (26/34)
HEIntoxicatian (117/5926) W: 2.7 mofl, =
HAEMorphology (3249007
] Martality
(2/85)

Expand the following nodes: Aquatic toxicity; Mortality; LC50; Animalia;
Arthropodata (Invertebrates); Branchiopoda (branchiopodos)

| 2.. Find Daphia magna - this is the species related to target endpoint




QSAR TOOLBOX

Category Definition
Navigation through the endpoint tre

QSAR TOOLBOX = ol =2

} Profiling } Endpoint » Category Definition » Data Gap Filling

Delete

3 = 3

Define Define with metabolism Subcategaorize Combing Clustering Delete Delete Al

Filker endpoink tree, ., |1 [target] | |2 | |3 | E
cH
peH LAY oH
Structure \ 45@
oH
,\\Ciau:sn >
HHUndefined Duration (177
HHZ Minutes (1
HH18 Minutes (172
24 Minutes o)
HHZ7 Minutes (1
HH36 Minutes (143
HH1 h (14/134)
HH1 Ak 16

1. Expand the following nodes: Aquatic toxicity; Mortality; LC50; 48h; Animalia; Arthropodata
(Invertebrates); Branchiopoda (branchiopodos)
2. Find Daphia magna - this is the species related to target endpoint
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QSAR TOOLBOX

Category Definition
Navigation through the endpoint tree

—_— 01
TOOLBOX Ll 10100
» Profiling b Category Definition » Data Gap Filling

Filter endpoaint tree, .. |1 [target]
Structure %‘C:jé_‘" “4%5“
HE36 h (343)
HE44 b (343)
p= h (141
\\—_EMB
1 HAnimalia
/§§\ HEAnnelida (Invertebrates) {8/39) M 5.8
] apoda ~nvertebrates)
d HHArachnida (Spiders) (1719
q H=Branchiopoda (Branchiopods, Crustac...
B frig Tietica (141
— Arternia salina 75 .
L Atermia sp. o) 1. Expand the following nodes:
— Bosmina coregoni (11 Aquatic toxicity; Mortality;
— Cenodaphnia dublz (10/37) . . - =
— Cerodaphnia pulchella (141 LC 5 0 ! 48 h / An ima I 1a !
— Cerodaphnia reticulata (2/5) Art h ro po d a ta
— Chydorus sphaericus (141 . H
| | pevinis corts o (Invertebrates);Branchiopo
L — Daphnia cuculiata (34 d a ( b ranc h 10 pOd OS)
N —Daphm:a gafecf.'ta.ssp. mendotae S::; 2- F|nd Daphia magna - thls |S
= g .
| N ispnic mragra ce215) [ the species related to target
— Daphnia pules (1051 end po int
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QSAR TOOLBOX

Category Definition
Navigation through the endpoint tree

e Navigation throw the tree by “Filtering”

e - {81670)
R TOOLBOX Tig 5 oot 0100

» Profiling » Endpoint } Category Definition  » Data Gap Filling

ith metabalism Sub

daphnia magna |1 [target]
Ll
cH K
o—<H HN oH
Structure " oy
oH » >
HEHLCO (141
FEILCED
HAUndefined Duration 202
HHZ h (144
HH24 h [37A15) Tl
HH25 h (142)

H48 h
HAnimalia

HArthropoda (Crustacea, Invertebrates)
(HBranchiopoda (Branchiopods, Crustac...

Daphnia magna {54/218) _ b
LI50 b (1/2)
L @72 b 27
95 @19
L 14.2 Days {141
HE7 Days 79

4 alavke b TES

. Insert type “"Daphnia magna” in the filter box, then press Enter;
2. Open the tree to the target endpoint by double left clicking.
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QSAR TOOLBOX

Recap

®* You have now retrieved the available experimental
data on aquatic toxicity for 562 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 on
“Data Gap Filling” (see next screen shot).
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QSAR TOOLBOX

Outlook

* Background

* Objectives

* Specific Aims
* Trend analysis
* The exercise

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

The OECD QSAR Toolbox for Grouping Chemicals into Categories 15.07.2016 64



QSAR TOOLBOX

Data Gap Filling
Overview

* “Data Gap Filling” module gives access to three different data gap filling tools:
* Read-across
* Trend analysis
®* (Q)SAR models

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

* Read-across is the appropriate data-gap filling method for “qualitative” endpoints like skin sensitisation
or mutagenicity for which a limited number of results are possible (e.g. positive, negative, equivocal).
Furthermore read-across is recommended for “quantitative endpoints” (e.g., 96h-LC50 for fish) if only a
low number of analogues with experimental results are identified.

* Trend analysis is the appropriate data-gap filling method for “quantitative endpoints” (e.g., 96h-LC50 for
fish) if a high number of analogues with experimental results are identified.

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

* In this example, we use trend analysis.
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QSAR TOOLBOX

Data Gap Filling
Data Gap window

!IIII
QSAR TOOLBOX 10100

» Profiling ¢ Endpoint } Category Definition » Data Gap Filling

Filling

#

Apply

Data Gap Filing Methad daphnia magna |1 target |2 ||

® Read-across o

O Trend analysis f—cH . W
Structure "
@ {Q)5AR models : C

Target Endpoink

LEILCO (141
HEILCED
HHUndefined Duration {(2/2)
L3 h (144)
24 h (37:115)
25 h (1:2)

=48 h
HlAnimalia

Daphnia magna B4/7215) _
50 h (142
HFH72 h (2
HF9E h (3415
HH4.2 Days {141
HH7? Days 79
HHG Manws i
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QSAR TOOLBOX

Data Gap Filling
Apply Trend analysis

QSAR TOOLBOX

FglingB
¥

Apply

» Profiling » Endpoint » Category Definition » Data Gap Filling

S <
Data Gz daphnia magna |‘I [target] | [2 | |3
@ Read-across o
- o=—CH N
Trend lysie
« O Trend analysi Structure )
® (Q)SAR nodels C
on
Target Endpoint
. HFLCO (141}
ogical Information Aque Mortality LCS0 48 h
a Arthr;p.:.d.a E-r.:nchi.:.p.:nd nia rn.agn.: HEILCS0

—HHUndefined Duration (272)
h (1/4)
H#24 h (37/115)
HE25 h (172)

=148 h

HAnimalia

HArthropoda (Crustacea, Inverte
JBranchiopoda (Branchiopods/fustac. .

= Daphnia magna 4215) |

HEH50 h (172)
HH72 h (217)
HH96 h 919)
H#4.2 Days (141}
Days 7/9)

1. Highlight the data endpoint box corresponding to Daphnia
magna/LC50/48h under the target chemical. It will be empty;
2. Select Trend analysis; 3. Click Apply
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QSAR TOOLBOX

Data Gap Filling

Results of Trend analysis

Fal
QSAR TOOLBOX © CIg E oh Y0100

» Profiling » Endpoint ¥ Category Definition » Data Gap Filling

Filling

#

daphnia magna N [target]

@ Read-across
QO Trend analysis
@ (0)SAR models

Structure "

| ‘ | l—Daphm'a magna
<

o215 I ST AT IS e

Descriptars ||Pred\ction | Adequacy Cumul. Freq. | Statistics ‘ Residuals |

Trend analysis prediction of LC50,
making a linear approximation, based on 54 values from 54 analogue chemicals,
Observed target value: N/A, Predicted target value: 1.60 mg/L,

Model equation: LC50 = +3.44 +0.495 * log Kow

£.00

w»
o
=

LC58 {obs.), log{1/mal L}
w £ .
o =)
=] =]

2.00

1.00

log Kow
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Select/filter data
Selection navigation
Gap filling approach
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Calculation options
Yisual options
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Miscellaneous
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QSAR TOOLBOX

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 dot represents the predicted value for the
target chemical.

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

* Before accepting the estimated result for the target
chemical, the trend analysis should be further refined by
subcategorisation (see following slides).
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QSAR TOOLBOX

Data Gap Filling
Side-Bar of Subcategorisation

* 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”.

®* Subcategorisation refers to the process of applying
additional profilers to the previously defined category;
subcaregorisation identifies chemicals which have
differing profiling results and eventually eliminating
these chemicals from the final category.
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QSAR TOOLBOX

Data Gap Filling
Side-Bar of Subcategorisation

In this example, subcategorisation 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
chemicals, mixtures, polymers, inorganics, organometalics. The current
target is a discrete chemical 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

Subcategorisation is demonstrated in the next 4 screen shots.
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Data Gap Filling

Side-Bar of Subcategorisation
: ® B ® ® B

» Endpoint » Category Definition » Data Gap Filling

Discrete chemical

igna 1 [target] | |4 | |5 | |13
cH P,
p—iH .
& ,P:
cture " @’S @
EETE [ ewtne means s ETTTITITT 320 ngk 3G MO22mgl M 5002 mk.2
= | I Prediction | Adequacy Cumul, freq. | Statistics | Residuals | ( Accept prediction
1 Return ko matrix
Trend analysis prediction of LC50,
making a linear approximation, based on 54 values from 54 chemicals Select /filter dat 2
Dbserved target value: N/A, Predicted target value: 1.60 mao/L, ~LSelect/filter data
) Subcategarize
Model equation: LC50 = +3.44 +0.495 * log Kow

Mark chemicals by WS
Mark chemicals by descriptor value
Mark outlisr points

Filter points by test conditions

Mark focused chemical
Mek niTrs At

Mark focused points
not account metabol Invert existing marks
Remove marked chemicals/poinks
Clear existing marks
Selection navigation
ap filling approach
escriptors/data
Model/{Q)SAR
alculation options
isual options

- (52/54)
I select different
e

nformation

log Kow

iscellaneous

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

Side

Target

Meta Tr: ms
Do not account metabolism

Documented
oh

0 Setect different

' Remove

Smiles:

Chem. name(s):

CAS No.:

-Bar of Subcategorisation

[MaH+F O{- e e{Che(Che(ChoChel Cl

131-52-2

"sodium pentachlorophenate; sodium pentachlorophenal; phenal, pentachloro-, sodium salt; pentachlorophenol, na salt; pentachlorophen

Current subcategorization:

nical
Dissociating chemical

e

Substance Type

Details. ..

Differences ko target...

Descriptor

log Kow
Malecular weight

Endpoint reference
2.05 Endpoint obs. data {recalculsted)

Units
log( 1 JmolfL) 5.54

Valug

an

tar X

T
-3.00

log Kow

T T T T T T T T
-1.00 0.00 1.00 200 300 4.00 5.00 B.00
log Kow

T
200

Mark outlier points
Filtet points by test conditions
Mark focused chemical
Mark Focused points
Invert existing marks
Reemove marked chemicalsfpoints
Clear existing marks
I=I Selection navigation
Go back
G0 forward
Go o first
G0 ko last
Gap filling approach
Descriptors/data

Maodel/(Q)SAR
Calculation options

1.

Double click above the outlier to see why this chemical is different to the target

The chemical is dissociating chemical and has to be eliminated being different substance type
compared to the target, which is a discrete chemical.

2.

Close; 3. Click Remove to eliminate dissimilar chemical
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QSAR TOOLBOX

Data Gap Filling
Subcateqgorisation by Acute-aqguatic toxicity MOA

i

Subcategorization -

Adiust options » Category Definition » Data Gap Filling

Target
Phenols and Anilines

= magna

|15 |18

cn
;
B

o oH aH
Structure 1 cr 1
()
€ a e
[T Gophnia magns E2150) M 039 mg/L,04. M D218 mylL,0.1.. MO mgl M

ptors ||Prediction adequacy | Cumul. Freq. | Statistics | Residuals | Accept prediction

Return to matrix

Trend analysis prediction of LC50,
making a linear approximation, based on 52 values from 52 analogue chemicals,
Observed target value: N/A, Predicted target value: 1.68 mag/L, I~ Select/filter data

Subcategorize

Model equation: LC50 = +3.51 +0.468 * log Kow
Mark chemicals by W5

Mark chemicals by descriptor value
5.50 4
Mark outlier points
5.00 4 Filter points by test conditions
Mark Focused chernical

o
in
a

Mark Focused points

Invert existing marks

(o]
o
=]

Remove marked chemicals/points

Do not account metabolism
Documented
O LEEE

Clear existing marks
=I Selection navigation
Go back

L (s g ey

= rs
o n
=} o

Go Forward

350 ] Go ko First

T T T T T T T Go ko last
-1.00 0.00 1.00 2.00 3.00 4.00 5.00 B.00
log Kow

Gap filling approach
Descriptors;/data
Model /{Q)SAR

Calculation options
fF TS | i

scripkar X | log Kow ~

1. Select Acute aquatic toxicity MOA by OASIS; 2. Click Remove to eliminate
dissimilar chemical
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Data Gap Filling
Subcategorisation by Chemical elements

Adijust options

Select different

} Endpoint

» Category Definition

Go back
Go forward
Go to first

Go to last

Mark chemicals/paints
Gap filling approach
Descriptor
Model/QSAR

Calculation aptions

Visual options

-

-

o
10100

» Data Gap Filling

The OECD QSA
for Grouping C
intoy Categories

1 [tarcet]

cH
o—cH

o

Residuals |

alysis prediction of LC50,
based on 48 values from 48 analogue chemicals,
N/A, Predicted target value: 1.78 mg/L,

LC50 = +3.20 +0.556 * log Kow

Infarmation

Miscellaneous

Details of focused chemical

Details of focused point

Details of target chemical

Differences to target

All paints within region

Show legend

log Ko

log Kow

Accept prediction

Return ko matrix

= Select/filter data

| Subcategorize

Matk chemicals by W3

Mark chemicals by descriptor value

Matk outlier points

Filter points by test conditions

Mark focused chemical

Mark Focused points
Selection navigation
Gap filling approach
Descriptors,/data
Model/{Q)SAR
Calculation options
Visual options
Information
Miscellaneous

1.

Right click over the outlier; 2. Select information and select Different to target;
3. Select Chemical elements; 4. Click Remove to eliminate dissimilar
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Data Gap Filling
Results

o s 8 %
QSAR TOOLBOX oh o100 about Update

¥ Profiling ¥ Endpoint » Category Definition » Data Gap Filling

Filing

#

Data Gap Filling Method | daphnia magna | |26

@® Read-across
oH -
Trend i
© Trend analysis Structure O}:: @_@
@ (Q)SAR models

Target Endpoint

4

T oo o) [ECEIITINREE MEOTHG/erT2 MSISS g ses) MEs2smgtommun MEZssimel -
o ,

Descriptors ||Predicﬁon | Adequacy | Cumul. freq. | Statistics | Residuals | Accept prediction

Return to matrix
Trend analysis prediction of LC50,

making a linear approximation, based on 18 values from 18 analogue chemicals,

Observed target value: N/, Predicted target value: 3.47 mg/L, Remove marked chemicals/points

Model equation: LC50 = +2.66 +0.635 * log Kow Clear existing marks
s —
| Goback
Go forward

=D
o
[=1

Go to first

Go to last
Gap filling approach
Descriptors/data
Model/(Q)SAR
= Calculation options

LC50 (obs.), log{1molL)
o
= (4} = h
o o o o

Data usage

log Kow Prediction approach options

Set level of significance

Descriptor ¥: | log Kow Visual options
Inf P

542 Phenols (Aquatic toxicity classification by ECOSAR) Create prediction by gap filling
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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).

* By clicking on Return to Matrix, the user can close
the read-across and proceed with the workflow (see
next screen shot).
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Data Gap Filling

Accepting prediction results
) B

» Category Definition

©

01 1
10100
» Data Gap Fi

QSAR TOOLBOX

» Profiling » Endpoint

Filling

#

e 6 A

About Upd

daphria magna 1 [target]

® Read-across

O Trend analysis
Structure

@ (Q)SAR models

Target Endpoint

[ Daphniz magna

L4

Descripkors ||Predictinn | Adequacy | Curmul, freq. | Statiskics | Residuals |

gue chemicals,
mag/L,

6.50

5.00

4] h
=1 i
=1 [=1

LC50 {obs.), log(1/melL}
=
& L
[=1

4.00

350 4

log Kow

Descriptor £: | log Kow

Accept prediction

Return to matrix

- Select/filter data

| Subcategarize

Mark chemicals by WS
Mark chemicals by descriptor value
Mark outlier poinks
Filter points by kest conditions
Mark focused chemical
Mark focused paints
Selection navigation
Gap filling approach
Descriptors/data

Model/{Q)sAR
Calculation options

¥isual options
Information
Miscellaneous

1. Click Accept prediction; 2. Click OK; 3. Click Return to matrix
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Outlook

* Background

* Objectives

* Specific Aims
* Trend analysis
* The exercise

* Workflow of the exercise
®* Chemical Input
* Profiling
* Endpoint
* Category definition
* Data Gap Filling
* Export a prediction to IUCLIDS5
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Export prediction to the IUCLID5S
Overview

* The OECD QSAR Toolbox allows the users to export predicted
data (by means of the Filling Data Gap tools) to IUCLID 5.

* There are two ways of exporting:

* create an *.i5z file which can then be imported into an
IUCLID 5 database.

®* connect to an IUCLID 5 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 screen shot).

* More detailed information could be found in the following
link: http://www.oecd.org/dataoecd/54/27/47136326.pdf
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Exporting the prediction to IUCLID5S
Case stud

-5 fo7010"
QSAR TOOLBOX oh 10100
» Profiling » Endpoint » Category Definition » Data Gap Filling

Filling

#

Apply

Diaka Gap Filling Method daphnia magna |1 [target] | |2 | |3

® Read-across on

Q Trend analysis p—EH How on
Structure "
@ (Q)SAR models

Target Endpoint

HAUndefined Duration (2f2)
L@ h (174)
24 (37/115)
L5 (12)

=48 h
[HAnimalia

Daphnia magna ] Copy
HE50 h )
Le72 h ) Explain
L =95 h ) Delete pradiction
HH4.2 Days 1 Display pradiction damain
HHEY Days ) Explain prediction
HFI Days J ) o

Eclit prediction infao

L1 Days ) 2
HH13 Days ) [Eec
14 Days (3/4) ‘€1 IUCLIDS
HH20 Days 1M

1. Move the mouse in the column of the target substance and click the right
mouse button; 2. Select IUCLUD
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Exporting the prediction to IUCLIDS5
Case study

Idse the checklist box to select predictions to export,
To make lask moment madifications ko rep ark daka use the "Edit report information, . " butkan,

Predictions list
[Tl 25,06, 2016 10:47

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

&) The user could also edit the report information
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Exporting the prediction to IUCLIDS5
Case study

Prepare export fields for each prediction,

1st: select prediction,

Znd: seleck kemplate bo export that prediction b,
3rd: review/edit the IDCLIDS fields.

Predictions lisk

i

Harmonized template selection, ..

QECD Templake #43: Short-term boxiciky ko aquatic inverkebrates

QOECD Template #41: Short-term toxicity to fish

CECD Template #42: -term bocicity bo Fish

QECD Template #43: Short-term boxicity ko aguatic inverkebrates
QECD Templake #44: Long-term boxiciey ko aquatic invertebrakes
QECD Templake #45: Toxicity to aquatic algae and cyanobacteria
QECD Template #46: Toxicity bo aguatic plants other than algae
QECD Template #47: Toxicity ko microorganisms

OECD Template #48: Toxicity to other aguatic organisms

3. Select prediction; 4. Select template to export the prediction
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Exporting the prediction to IUCLIDS5
Case study

Prepare export fields for each prediction,

1st; select prediction,

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

Predictions lisk

£

Harmonized template selection. ..

|OECD Template #43: shart-kerm boxicity bo aquatic invertebrates

o—

| R eview export datad 5 1 /G_J
N

4

| < Back || Mext = Finish

5. Review/edit the IUCLIDS fields 6. Click Next
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Exporting the prediction to IUCLIDS5
Case study

1

Export to...

o

Specify the export file,

Save Tou., 7 I
Select ILCLIDS mediurn
(®) Export ko IUCLIDS File (*.i52) () Export bo IUCLIDS Server {via WebServices)

Specify the expoart File:
|C:'I,F‘r|:|gram FiIes'l,CDmml:unfiles'l,QS.ﬁ.R Toolbox\ver 3, 4\0EV\TE_AT.iSz | | E |

Inherit data

8 9

7. Select medium to export, i5z file or export via WebServices;
8. Specify the export file; 9. Click Finish; 10. Click OK
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Outlook

* Background

* Objectives

* Specific Aims
* Trend analysis
* The exercise

* Workflow of the exercise
®* Chemical Input
* Profiling
* Endpoint
* 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 as well as a template editor with which
users can define their own user defined

templates.

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



QSAR TOOLBOX

Report
Generation report D

o o
QSAR TOOLBOX 10100

» Profiling ¥ Endpoint » Category Definition  » Data Gap Filling

R.epositary
& ¢ B o

Unreqisker Update Clone|

Categories

Available report templates

standard {(predefined)

Custom (user d
Editable o

1. Go to Report section; 2. Select prediction for the target chemical
from the “Available data to report” window; 3. Click Create
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Report

Overview

Bio10"
& A

» Endpoint » Category Definition » Data Gap Filling

» Report

b )
L

Print

Predictions

(Q)SARs
Categories Prediction of LCSO for CCelood0)oodC)c 100

- ' - QSAR Toolbox prediction for single chemical
Standard {predefined)

Custom {user defined)
Editabl

The tempiste of the curvent report is based on "GUIDANCE DOCUMENT QN THE
VALIDA TTON OF (QUANTITA TIVE} STRUCTURE-A CTIVITY RELATIONSHIPS MODRE 5"
published by OECD (Saptember, 2007} and "SUIDANCE ON INFORMATION
REQUIREMENTS AND OHEMICAL SAFET Y ASSESSMENT / OHAPTER R.6. QSARS AND
GROUPING OF CHEMICAL 5* pubilished by EOHA M3y, 20661

The report provides information about the target subsiance, chemics! charactaristics
used for the grouping, the resuwiting boundaries of the grou of chemicals (Goohicatiliy
domatin) the tipe of dats gap filling soproach that was anplied (Fead-scross, tramnd
sy sis or GSAR models | the predicted resulty’s) and 81 the Arviex SWormstion sbout
the category members or iraiming set and test set chemicals.

T s smials ses nedsrad iyt dlistsecs dn thie foemad sk othin tha

show anly relevant templates
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Outlook

* Background

* Objectives

* Specific Aims

* Trend analysis

* The exercise

* Workflow of the exercise

* Save the prediction result
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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

] “sioie —— LW N N F:]_
QSAR TOOLBOX 01 (&) & B :

about Up
» Profiling » Endpoint » Category Definition  » Data Gap Filling » Report

* [ —~
& B

Print

Predictions

(Q)SARS T 0 » Computer » Windows () » Program Files » Common Files » OSAR Toolbox b Ver34 » DB
Categories

Search DB

Organize « MNew folder -
.. DESIGMER A Hame ° Diate madified Type Size
.. Embarcadera
| Hazard Evaluation Support System Ha items match your szarch.
L Java
. logishrd

. microsoft shared

. Mera
. OASIS-IMC
J PX Storage Engine

. QSAR Toolbox
Custom {user defined) L Versz
Edit.

Standard (predefined)

L Ver3s
Lo Verid
. config
. DB
L Madules W

File name: | TB_predictions.thw { \ v|

W

Save astype: | Toolbox work file (*tbw)

Save Cancel

GROUPING OF CHEMICAL 5 publisted by ECH4 (May, 2006},

Thim vt i rsiden e mbin e b 1k B A dbdeanen o i o b o b i i

* HideFolders

1. Click on Save button; 2
button

Define name of the file; 3. Click Save
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Open saved fil

pr— = - o110 ™
SAR @a=LBOX 5 E i B

filing } Endpoint ¥ Category Definition  » Data Gap Filling » Report

Single: Chemica

Fa
1) Open

Documents daphrnia magna | |1 [target]

rocurnent_L

T » Computer » Windows (T » Program Files » Common Files » QSAR Toolbox b Ver3d » DB AN ] Search DB P

Organize = MNew folder = I @

. Adobe ~ Mame Date madifiad Tipe Size

. Borland Shared

| B _predictions.thw ———23.06.2015 1341 TBW File 748 KB |

. DESIGMER
. Embarcadera 3
. Hazard Evaluation Suppaort System

. Java

. microsoft shared
. Mero
J DASIS-LMT
. P¥ Storage Engine
. QSAR Toolbox
L Ver 32
L Ver 33
L Ver 34
L config
| DB

L Madules v

|
)

)

)

)

)

. logishrel
!

!

|

)

)

CHY

File name: | TB_predictions.thw v |Toolboxwork file (*.thw) W |

bl =
Once the file has been saved 1. Go to Input; 2. Click M 15
Open; 3. Find and select file; 4. Click Open

elect filker
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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 5

®* 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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