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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 for filling a data gap for acute aquatic

toxicity to fish taking into account tautomerism of the target

chemical.
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QSAR TOOLBOX

Keywords

TARGET CHEMICAL - chemical of interest
MODULE - a Toolbox module is a section dedicated to specific actions and options
WORKFLOW - the use, in combination, of the different modules (e.g. prediction workflow: from input to report)

PROFILER - algorithm (rule set) for the identification of specific features of the chemicals. Several types of profilers are
available, such as structural (e.g. Organic functional groups), mechanistic (e.g. Protein binding by OECD) and endpoint-
specific (e.g. in vitro in vitro mutagenicity (Ames test) alerts by ISS) profilers.

ALERT - the profilers consist of sets of rules or alerts. Each of the rules consists of a set of queries. The queries could be
related to the chemical structure, physicochemical properties, experimental data, comparison with the target or list with
substances and external queries from other predefined profilers (reference queries).

CATEGORY - “group” of substances sharing same characteristics (e.g. the same functional groups or mode of action).
In a typical Toolbox workflow, it consists of the target chemical and its analogues gathered according to the selected
profilers

ENDPOINT TREE - Endpoints are structured in a branched scheme, from a broader level (Phys-Chem properties,
Environmental Fate and transport, Ecotoxicology, Human health hazard) to a more detailed one (e.g. EC3 in LLNA test
under Human health hazard-Skin sensitization)

TAUTOMER - Tautomers are structural isomers which are in dynamic equilibrium due to the migration of a proton,
accompanied by a switch of a single bond and adjacent double bond.

DATA MATRIX - Table reporting the chemical(s) and data (experimental results, profilers outcomes, predictions). Each
chemical is in a different column and each data in a different row
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QSAR TOOLBOX

Objectives

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

* Providing tautomeric set for the target chemical
* Identify analogues for the active tautomeric form

* Retrieve experimental results available for those analogues

* Perform trend analysis for the active tautomeric form
* Assigning of the prediction for the active tautomer to the target chemical

® Saving the prediction result
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QSAR TOOLBOX

The Exercise

* In this exercise we will predict LC50 for fish: P.promelas for target chemical
Dodecanenitrile (CAS 2437-25-4)

* Set of simulated tautomers for the target chemical will be provided
* Analyze the profilers of the tautomeric forms within tautomeric set
* Filling data gaps for active tautomer by trend analysis

* Assign prediction for the tautomeric forms to the target chemical
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QSAR TOOLBOX

Workflow

* As you know the Toolbox has 6 modules which are typically used
in sequence:

®* Chemical Input

* Profiling

* Data

Category Definition
Data Gap Filling
Report
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QSAR TOOLBOX

Chemical Input
Ways of Entering a Chemicals

User Alternatives for input of Chemical:
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

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

Chemical Input
Input Screen

®* Open the Toolbox.

* The six modules in the workflow are seen listed next to “"(Q)SAR
TOOLBOX" title.

® Click on “Input” (see next screen shot)
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QSAR TOOLBOX

Chemical Input
Input target chemical by CAS#

QSAR TOOLBOX @
» Input » Profiling » Data P Category definition  » Data Gap Filling
Document Single Chemical Chemical List Target Endpoint
(o - L S
— " » (
B & XE mom@ - § &. g = [ | ¢ @

New Open Close Save CAS# lame  Structure Composition  Select Database Inventory isi Substructure (SMARTS)  Query Define

Developed by LMC, Bulgaria
re s |

& Document 1

EL | Search by CAS # ' ’ - a >

[ SelectAll || Unselectll |[ Invert Selection | Selected 1 of 1

CAS 2437-254

SMILES CCCCCCCCCCCCHN

CS Relation High

Substance  Mono constituent

‘Composition N
3 -
Name 1S/C12H23N/c1-2-3-4-5-6-7-8-9-10-

Sources

NICNAS

<

1. Click CAS#;

2. Enter 2437-25-4;
b 3. One structure is found in the Toolbox databases, which is checked by default; Ex

4. Click OK.
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QSAR TOOLBOX

Chemical Input
Target chemical identity

QSAR TOOLBOX @

» Input

Document ingle Chemica i Search
< ™ - . . P

& X2 mm [ : Q

Open  Close S

Save CAs# Name  Structure Composition ase Inver ist Define

Target Endpaint
New

) Documents ifter endpoint tree... Y 1 ltarget]

&

De ent 1
# 1:Md: 0;P: 0] CAS: 2437254

B

e
g

— |

] Structure info

— Additional Ids EC Number:2194401
—— CAS Number 2437-25-4

—— CAS-SMILES relation High

— Chemical name(s) | [15/C12H23N/c1-2-3-4-5-6-7-8-0-10-11-12-13/h2-1TH2, TH3

— Composition
— Molecular formula C12H23N

|—— Predefined substance type Mone constituent

“—— SMILES CCCOCCOCCOCCH#N

[#] Human Health Hazards

1. Double-click on Structure info displays the chemical identification information.
2. The user should note that existing names of the target chemical are presented.
The workflow on the first module is now complete, and the user can proceed to the next module.
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QSAR TOOLBOX

Define target endpoint
Overview

010f0
-

01 0
QSAR TODOLBOX 10100

¥ Input ¥ Profiling W Category definition » Data Gap Filling * Re

Dacument Single Chemical Chemical List Search Target Endpoint

. ™ - s = P =
B & X @ @ v & & eE=EE H ¢ ©
New Open Close Save 5 Name Structure Composition  Select ChemlDs Database Inventory List Substruct: ARTS) Query Define

° [ — Filter endpoint tree... Y 1 [target]

@ Document 1

# [G 1;Md: 0;P: 0] CAS: 2437254 | Select endpaint x

Structure e - Filter: Close

I Physical Chemical Properties
I Enwi Fate and Ti
i ieabdaiag ation

Iﬂ uatic Tc-:uci

Terrestrial Toxicity
I Human Health Hazards

[] Structure info

—— Additional Ids EC Number:2194401

—— CAS Number 2437-25-4
—— CAS-SMILES relation High
— Chemical name(s) 8 23N/c1-2-3-4-5-6-7-8-0-10-11-12-13/h2-11H

+—— Composition
— Molecular formula C12H23IN

—— Predefined substance type Mano constituent

= SMILES CCCCCCCOCCCCHN

[#] Parameters

[#] Physical Chemical Properties

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

[#] Human Health Hazards

1. Click on Define Target Endpoint 3
2. Select Endpoint “"Aquatic Toxicity” and :

3. Click Next.
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QSAR TOOLBOX

Define target endpoint
Overview

=] Select endpoint

4 Ecotoxicological Information
Aquatic Toxicity

(4]

Effect [ 3 ]\\\ Martality

Duration e

96 h

e

Test organisms (species) ] | Pimephales promelas “-%:

e

Endpoint E\JI/_LLCSU

2

Selection of additional
metadata fields:

Up

Add

Down

Clear ove
5

1. First select "LC 50” from drop- down
menu of Endpoint field, then
consecutively select the following
metadata:

2. Field Test organism (species) -
Pimephales promelas;

3. Field Duration - 96 h.

4. Field Effect — Mortality

5. Click Finish.

Back

Il Finisn
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QSAR TOOLBOX

Define target endpoint
Overview

01010
QSAR TOOLBOX l'h S8100 %

» Input ¥ Profiling ¥ Category definition P Data Gap Filling » Report
Document Single Chemical ‘Chemical List Search Target Endpoint
QP i . U \ (e — (
B & X @ m - § = 8 EE- B ¢ ©
New Open Close 4 CAS# Name  Structure Compaosition ChemIDs Database Inventory List Substructure (SMARTS)  Query

o [ — Filter endpaint tree... Y |1 ltarget]

&% Document 1

# [C: 1;Md: 0;P: 0] CAS: 2437254

HyG
Structure 3 [

[# Structure info
Parameters
[#] Physical Chemical Properties
[#] Environmental Fate and Transport
[ Ecotaxicological Information
=] Aquatic Toxicity AW SW
(=] Mortality
-]96 h
=] Animalia (animals)
=] Chordata (chordates)
-] Actinopterygii (ray-finned fishes spiny rayed fishes)

=) Pimephales promelas
LC50

— Sediment Toxicity

= Terrestrial Toxicity

[#] Human Health Hazards

1. The defined target endpoint in highlighted in yellow
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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 likely mechanism(s) of
action, as well as observed or simulated metabolites.
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QSAR TOOLBOX

Profiling
Side-Bar to Profiling

* For most of the profilers, background information can
be retrieved by highlighting one of the profilers (for
example, US-EPA New Chemical categories and clicking
on “View"” (see next screen shot).
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QSAR TOOLBOX

Profiling

Side-Bar to Profilina

QSAR TOOLBOX

¥ Profiling P Category definition # Data Gap Filling

Profiling Custom profile

2 2 I

Apply View New Delete

Documents Filter endpoint tree..

Profiling methods

Select All Unselect All
I Suitable
W Acute aguatic toxicity classification by V; - - -
B Acute aquatic toxicity MOA by OASIS, [ Ecotoxicological Information

- Amioic nici hae EFOVGAR

|:| Us- EF' A New ( Categorieg

L — Selectau
[ ] Cheml elements o i
B Groups of elements Unselect All -] Animalia (animals)
W Hydrolysis half-ife (Ka, pH 7)(Hyt| Invert =] Chordata (chordates)

Hydrolysis half-ife (ka, pH 8){Hyt i i (ray-

= H:drﬁ s EKb: I;H ?:;((H:r( View scheme —| Actinopterygii (ray-finned...
W Hydrolysis half-life (Kb, pH 8){Hyi About
W Hydrolysis half-ife (pH 6.5-7.4)
M Ionization at pH = 1 —— Sediment Toxicity
Il Ionization at pH = 4 —— Terrestrial Toxicity
M Ionization at pH = 7.4
I Tonization at pH = © (%] Human Health Hazards
W Lipinski Rule Oasis
Il OECD HPV Chemical Categories
B Organic functional groups
] Orgamc ﬁJnctlnnaI gmups (nested)

=] Pimephales promelas

Acrylates/Methacrylates (Chronic toxicity)
Aldehydes [Acute toxicity)
Aldehydes (Chronic toxicity)
Aliphatic Amines

Alkoxysilanes

Aluminum Compounds
Aminobenzothiazole Azo Dyes
Anhydrides, Carboxylic acid
Anilines {Acute toxicity)

Anilines {Chronic toxicity)

Anionic Surfactants

Azides (Acute toxicity)

Azides (Chronic toxicity)
Benzotriazole-hindered phenols
Benzotriazoles (Acute toxicity)
Benzotriazoles (Chronic toxicity)
beta-Naphthylamines, Sulfonated
Boron Compounds

Cationic (quaternary ammonium) surfactants
Cobalt

Dianilines

Diazoniums (Acute toxicity)
Diazoniums (Chronic toxicity)
Dichlorobenzidine-based Pigments
Diisocyanates

Dithiocarbamates (Acute toxicity)
Dithiccarbamates (Chronic toxicity)
Epoxides

Esters (Chronic toxicity)

Ethylene Glycol Ethers

Hindered Amines

Hydrazines and Related Compounds

lenidar M mba dowicvhad

1. Select US-EPA New Chemical categories
2. Click View
3. Select “Esters(Acute toxicity)”
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QSAR TOOLBOX

Profiling
Side-Bar to Profiling

| Deinion probaies g e Ui et ol s Coptors S

Category tree
[16] Esters {Acute toxicity)

Structural boundary

Query details

[0] Structure Query
Contents SMARTS
[+ @0ueries | [#61i=6](=[#8][#8ROTz6] | i Edit
| Add Query | SH
| Add Mask |

Complex search options

Exact connectivity

537 1 1. Select Definition tab;

(] Ignore stereo information 2. The first boundary is a structural
[ Bract match ™o boundary containing a structural
Queries ececuionmode (A1 | Gtructural fragment L fragment (3).

Mapping

Unique mappings

Max maps

Left click on any marked atom to explore
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QSAR TOOLBOX

[16] Esters (Acute toxicity)

[1] Parameter Query

Parameter name

Parametric boundary

Profiling

Side-Bar to Profiling

4 2D Calculators
(Q) Acidic pKa (Chemaxon)
(Q) Basic pKa (Chemaxon)
Acidic pKa (QASIS Consensus)
Acidic pKa (OASIS Electric)
Acidic pKa (OASIS Regression)
Amino acids pKa (0ASIS Regression)
BAF
BAF {lower trophic)
BAF {mid trophic)
BAF {upper trophic)

Basic pKa (OASIS Regression)
BCF

BCF (lower trophic)
BCF (mid trophic)

R

BAF {upper trophic, biotransformation rate is:

Parameter query

[16] Esters (Acute toxicity)

[2] Parameter Query

Parameter name

Category tree

Quer ' details

I 2D Calculators
I 3D Calculators

Molecular weight

Expression

Parametric fragment

rigin
4 scale: Mass unit Da
y /;bestinaﬁon B —

| Mass

unit

O ug
O g
O owt
) da

Expressions

® Asitis
) 1/Endpoint, 1/Da
O log(Endpaint), log(Da)

O log(1/Endpaint), log(1/Da)

The second boundary (1) is a parameter query containing expression for logkow (2); The third boundary
(3) is a parameter query containing expression for Molecular weight (4).
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QSAR TOOLBOX

Profiling
Side-Bar to Profiling

=1 US-EPA Mew Chemical Categories (Predefined) - Profiling Scheme Browser - x

Export Scheme View Tests  Run All Tests

Filter:
~
4 US-EPA New Chemical Categories
Acid Chlorides esters, polyesters, vinyl esters, allylic esters, propargylic esters, aliphatic esters, aromatic esters, carboxylic acid
Acrylamides ) esters. and ers. These compounds need to be absorbed to be toxic, therefore, compounds with MWs > 1000 will be excluded
icr}’:ﬂiesmemﬁﬂ}':ﬁ:es g?ﬁ”te _':31‘"‘_'-'3(;) from this category. Acute toxicity for esters which are liquids at room temperature is known to be limited by the octanol’water partition
(Crylates, ethacrylates FoOnIC TOXICH - — - - | .
Aldehydes (Acute toxicity] coefficient (Kow)' Above alog Kow value of == 5.0, esters show no effects at saturation during 96-h exposures (Veith et al 1984). Esters
Aldehydes (Chronic toxicity) which are solids at room temperature may show no toxicity at saturation at lower K values depending on the melting point, i.e.. the higher
i:ﬁr};;ai:;nes the melting point at a given Kow: the greater the likelihood that no acute toxicity will be observed at saturation. For solids, the no-effects-at-
ol
Aluminum Compounds saturation point has to be determined on a case-by-case basis. The K| _ limit for chronic toxicity is set at alog K = 8 for liquid esters. For
Aminobenzothiazole Azo Dyes . . .. . . . .
Anhydrides, Carboxylic acid solid esters, chronic toxicity testing will determine this Kow limit
Anilines (Acute toxicity)
i”'_"”_es éc::fm't“c :G“'C'tl":' Hazard Concerns. The toxicity for simple esters has been determined through SAR. Analysis (Clements 1988). Esters are known to be more
A;‘;S;E[ A':u taeth:icsit") toxic than neutral organic chemicals, and this excess toxicity decreases with increasing K- The toxicity for vinyl esters, allylic esters, and
Y
Azides {Chronic toxicity) propargylic esters is expected to be greater than for simple esters. Again, the additional excess toxicity of these vinyl esters, allylic esters, and
Benzotrizzole-hindered phenols propargylic esters is expected to decrease with increasing K.
Benzotriazoles (Acute toxicity) ow
Benzotriazoles (Chronic toxicity)
beta-Naphthylamines, Sulfonated Members of this category exhibit toxicity ranging from low toxicity (i.e.. > 100 mg/L) to high toxicity (i.e.. < 1 mg/L) depending on ther K __.
Baron Compounds MW . .
Cationic (guaternary ammonium) surfactants - and melting point
Cobalt
Dianilines Boundaries. There are no known lower boundaries. The upper boundaries will be based on Kow and MW _ Acute toxicity is expected when
Diazoniums (Acute toxicity) < . - : ~ - : s
Diazoniums (Chronic toxicity) log Kow 5.0; no effects at saturation during 96-h exposures when log an 5.0. The upper boundary for chronic toxicity is 8.0. MW will
Dichlorobenzidine-based Pigments be < 1000. The environmental base set of tests will be requested for aquatic releases and the terrestrial base set of tests will be recommended
Diisocyanates for terrestrial exposures. When the log K is > 5.0, chronic toxicity testing with fish and daphnids will be recommended.
Dithiocarbamates (Acute toxicity) ow
Dithiocarbamates (Chronic toxicity)
Epoxides Fate: Esters are subject to both abiotic and biotic hydrolysis. i e, ester hydrolysis, and aerobic biodegradation. Aerobic biodegradation is
Esters (Acute toxicity) expected to be the dominant route of transformation in the environment.
Esters (Chronic toxicity)
Ethylene Glycol Ethers General Testine Strat
. ; g egy.
Hindered Amines
Hydrazines and Related Compounds . v
| midas (Arits tovicib 1. Release to Aquatic Ecosystems:

1. Click on Literature tab to see mechanistic justification of the category
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QSAR TOOLBOX

Profiling
Profiling the target chemical

* The outcome of the profiling determines the most appropriate way to search for analogues

* The following profiling schemes are relevant to the Acute aquatic toxicity:

- Aquatic toxicity classification by ECOSAR
- Acute aquatic toxicity MOA by OASIS
- Acute aquatic toxicity classification by Verhaar (Modified)

- US-EPA New Chemical Categories

* More details about profiling schemes used for categorization and collection of analogues is provided in stage
“Category formation” on slide 51
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QSAR TOOLBOX

Profiling
Profiling the target chemical

* Select the “Profiling methods” related to the target
endpoint by clicking the box next to the profilers name;

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

* For this example, go through the general and endpoint
specific profiling mechanisms and highlight those that
apply to acute aquatic toxicity(see next screen shot).
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QSAR TOOLBOX

Profiling
Profiling the target chemical

¥ Profiling ¥ Category definition ¥ Data Gap Filling

Custom profile

(om0 |

view New Delete

Documents Filter endpoint tree...

Profiling methods

Options T Mmooy
£ 1 = All I 1l

Suitable

Acute aquatic toxicty classification by Verhaar (Modified) = = =

Acute aguatic toxicty MOA by OASIS [] Ecotoxicolegical Information

Aquatic toxicity classification by ECOSAR -] Aquatic Toxicity AW SW

US-EPA Mew Chemical Categories
I~

-
B Chemical elements

B Groups of elements
I Hydrolysis half-life (Ka, pH 7)(Hydrowin)

=] Animalia (animals)
=] Chordata (chordates)
=] Actinopterygii (ray-finned...

I Hydrolysis half-life (Ka, pH 8)(Hydrowin)
I Hydrolysis half-ife (Kb, pH 7}{(Hydrowin}
I Hydrolysis half-ife (Kb, pH 8)}(Hydrowin}
W Hydrolysis half-iife (pH 6.5-7.4) LEsT
I Ionization at pH = 1 — Sediment Toxicity
Il Ionization at pH = 4 —— Terrestrial Toxicity

=] Pimephales promelas

I Ionization at pH = 7.4

I Tonization at pH = 9 [*] Human Health Hazards

1. Check all green highlighted profilers;
2. Click Apply.
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QSAR TOOLBOX

Profiling
Profiling the target chemical

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

* The results of profiling automatically appear as a
dropdown box under the target chemical (see next
screen shot)

* Please note the endpoint specific profilers and structure
based profilers such as US-EPA and ECOSAR

* No structural and endpoint specific alerts have been
found for the test compound.

(see next screenshot)
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QSAR TOOLBOX

Profiling

O

QSAR TOOLBOX

Profiling
the target chemical

P Profiling

Profiling

o e

Apply View

Options a4
f

Custom profile

New Delete

Documents

Profiling methods

4 Selected
Select All Unselect All Invert
Suitable ~
Acute aguatic toxicity classification by Verhaar (Modified)
Acute aguatic toxicity MOA by QASIS
Aquatic toxicity classification by ECOSAR
US-EPA Mew Chemical Categories
H Plausible
Il Chemicl elements
B Groups of elements
B Hydrolysis half-life (Ka, pH 7 (Hydrowin)
B Hydrolysis half-life (Ka, pH 8)(Hydrowin)

by both OECD and US-EPA profilers. It
has no alert found by both protein binding
profilers. It is also categorized as “neutral

Filter endpoint tree.. organics and basesurface narcotics” by

ECOSAR and MOA of action profilers, which
are classes not associated with excess
toxicity.

H; C‘MMN
=

Structure

Sediment Toxicity
Terrestrial Toxicity

i

[#] Human Health Hazards
[=] Profile

Il Hydrolysis half-life (Kb, pH 7)(Hydrowin)
Il Hydrolysis half-life (Kb, pH 8)(Hydrowin)
B Hydrolysis half-life (pH 6.5-7.4)

Il lonzation at pH = 1

[l lonization at pH = 4

B Ionization at pH = 7.4

B lonization at pH = 9

Predefined

US-EPA New Chemical Categories
Endpoint Specific
Acute aquatic toxicity classification by...
Acute aquatic toxicity MOA by OASIS
A i ici ssification by ECOS

Mot categorized

Class 5 (Not possible to classify according to these rules)
Basesurface narcotics

Meutral Organics

1. Double click on Profile node to review the profiling results.
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QSAR TOOLBOX

Data
Overview

* "Data” refers to the electronic process of retrieving the

environmental fate, ecotoxicity and toxicity data that
are stored in the Toolbox.

* Data gathering can be executed in a global fashion (i.e.,
collecting all data for all endpoints) or on a more

narrowly defined basis (e.g., collecting data for a single
or limited number of endpoints).
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QSAR TOOLBOX

Data
Case study

* In this example, we limit our data gathering to a single
toxicity endpoint (acute aquatic toxicity).

* In this example, we collect data from the databases
containing experimental results for acute aquatic
toxicity (Aquatic toxicity OASIS; ECOTOX and ECHA
REACH).

* Click on “"Data” in the Toolbox workflow.

* Expand the “Ecotoxicological information” section

* Click on the box to select the relevant databases.
* Click on "Gather data” (see next screen shot).
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QSAR TOOLBOX

Data
Gather data

01010 Xosed
QSAR TOOLBOX E l.'I‘l Soict (=T

» Category definition  » Data Gap Filling =0

Data Import Export The OECD QSAR Toolbox

for Grouping Chemicals
w 8 kil

Gather POy D6 Database Inventory

° Docun) Filter endpoint tree...
& Document 1
# G 1 ;P: 0] CAS: 2431254

Developed by LMC, Bulgaria

Structure e S

[

[3) Structure info
[#] Parameters
[#) Physical Chemical Properties
[#] Environmental Fate and Transport
&) Ecotoxicological Information
] Aquatic Toxicity AW SW |

C] Animalia (animals)
£) Chordata (chordates)

e e e R

C] Pimephales promelas

ons 4 3 LC50

Options 4 3 Selected |
Physical Chemical Properties R L
» [ Environmental Fate and Transport et ity
Ecotoxicological Information [2) Human Health Hazards
M Aquatic
Aguatic Japar
Aguatic OASIS
ECHA REACH
ECOTOX
d TOX Hazard EFSA
+ [ Human Health Hazards

Sediment Toxicity

Inventories

1. Click Data;

2. Select green highlighted databases related to the target endpoint;
3. Click Gather.
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QSAR TOOLBOX

Data
Gather data

* Toxicity information on the target chemical is electronically collected from
the selected dataset(s)

* It should be kept in mind that the search for data and analogues is
performed only among the chemicals which are listed in the selected
databases, which in this example are Aquatic toxicity OASIS; ECOTOX
and ECHA REACH.

* In this example, there is LC50 experimental data for P. promelas (96h)
for the target chemical (see next screen shots)

* The experimental data for the investigated endpoint falls within the toxic
range (less than 1mg/I1)

1 Globally Harmonized System of Classification and Labeling of Chemicals (GHS):
https://www.unece.org/fileadmin/DAM/trans/danger/publi/ghs/ghs_rev04/English/ST-SG-
AC10-30-Rev4e.pdf

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April 2020 36


https://www.unece.org/fileadmin/DAM/trans/danger/publi/ghs/ghs_rev04/English/ST-SG-AC10-30-Rev4e.pdf
https://www.unece.org/fileadmin/DAM/trans/danger/publi/ghs/ghs_rev04/English/ST-SG-AC10-30-Rev4e.pdf
https://www.unece.org/fileadmin/DAM/trans/danger/publi/ghs/ghs_rev04/English/ST-SG-AC10-30-Rev4e.pdf
https://www.unece.org/fileadmin/DAM/trans/danger/publi/ghs/ghs_rev04/English/ST-SG-AC10-30-Rev4e.pdf
https://www.unece.org/fileadmin/DAM/trans/danger/publi/ghs/ghs_rev04/English/ST-SG-AC10-30-Rev4e.pdf
https://www.unece.org/fileadmin/DAM/trans/danger/publi/ghs/ghs_rev04/English/ST-SG-AC10-30-Rev4e.pdf
https://www.unece.org/fileadmin/DAM/trans/danger/publi/ghs/ghs_rev04/English/ST-SG-AC10-30-Rev4e.pdf
https://www.unece.org/fileadmin/DAM/trans/danger/publi/ghs/ghs_rev04/English/ST-SG-AC10-30-Rev4e.pdf
https://www.unece.org/fileadmin/DAM/trans/danger/publi/ghs/ghs_rev04/English/ST-SG-AC10-30-Rev4e.pdf

QSAR TOOLBOX

Data
Gather data

Toxicity information on the target chemical is electronically collected from the selected datasets.
A Read data?” window appears. Now the user could choose to collect “all” or “endpoint specific”
data for the target chemical.

QSAR TOOLBOX

¥ Imput ¥ Frofiling ¥ Category definition ¥ Data Gap Filling

Data Import Export Delete

w S A & &

Gather Import  IUCLIDG IUCLIDG Database Inventory

o Documents Filter endpoint tree...

Y |1 ltarget]
1

[~ Databases =] Read data? x
Options 4 3 Selected Structure
f | Select All | Unselect All | Invert | About
» Physical Chemical Properties

» Environmental Fate and Transport [ Structure info

[ Ecotoxicological Information
H B Aquatic tl;f!.ETD[". [#] Ecotoxicological Information | Ok \ ‘ | Cancel ‘

M Aqguatic Japan MoE Profiling

\'g
Aguatic OASIS Predefined 1
ECHA REACH US-EPA New Chemical Categories Not categorized

ECOTOX . o
M Food TOX Hazard EFSA EadpaintSpeane
3 Human Health Hazards Acute aquatic toxicity classification by Verhaar (Modified) = Class 5 (Not possible to classify ac...

Acute aquatic toxicity MOA by OASIS Basesurface narcotics
Aquatic toxicity classification by ECOSAR Meutral Organics

® All endpoints ) Choose..

1. Click OK to read all available data.
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QSAR TOOLBOX

Data
Gather data

Filter endpoint tree... ? 1 [target]

Structure Mg

=l Animalia (animals)

=] Chordata (chordates)

=] Actinopterygii (ray-finned...

+| Oryzias latipes 1/1 M: 0.84 rmg/L
—| Pimephales promelas 3

LC50 1/2 M: 0425 mg/L .
- M: o Tl I | 1
—#] Undefined Kingdom 11 %) Dota it T o N\
—— Sediment Toxicity : = :
= Terrestrial Toxicity .
E Human Health Hazards : Ecotoxicological Information;Aquatic . 2.34E-06 mol/L (Malar
. - 1 M: 0.425 mg/L (Mass concentration) - False
H Profile Toxicity concentration)
Predefined (
US-EPA Mew Chemical Categories Mof
. i Ecotoxicological Information;:Aquatic M: 043 (0.4+047) mg/L (Mass 043 (0.4=047) mg/L (Mass
Endpomi SPECI":IE Toxicity 2 concentration) concentration) True
Acute aquatic toxicity classification by... Cl3

Acute aquatic toxicity MOA by OASIS Bay )
Aquatic toxicity classification by ECOS...  Mef o~ o

1. Double-click on the cell displays metadata information for the observed data (2)
2. Click on the X to close the window.
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QSAR TOOLBOX

Recap

* The first module, which introduces the target chemical, ensure
correctness of the structure;

* In the second module the target endpoint was defined.

* The third module shows that there is no structural or endpoint specific
alerts for target chemical

* In the fourth module, you have found that the target chemical has
experimental data for the investigated endpoint

®* The study continues with accounting for tautomersim of target chemical
trying to explain toxic experimental data of the target chemical (see
next slides).
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QSAR TOOLBOX

Outlook

* Background
* Keywords
* Objectives
* The exercise
* Workflow

¢ Input

Define Target Endpoint

Profiling

Data

Handling of tautomerism of target chemical
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QSAR TOOLBOX

Handling of tautomerism of target chemical

01010
QSAR TOOLEBOX @ Soiot %

» Input iling » Data » Category definition  ® Data Gap Filling » Report

Document “hemical Chemical List \ch Target Endpoint Information — [m| X

p [ 7 5 i % =
e XQ mm==>"§ 6. @ 88 E. ¢
New Open Close Save CAS# Name  Structure Composition Select ChemiDs Database Inventory List Sub: 1ARTS) Query Define
Y 1 [target]

[~} Documents Filter endpoint tree...

& Document 1

# [C: 1;Md; 52;P: 0] CAS: 2437254]

A parent list with 3 child lis eated

Collapse All
Expand All
HC
W
Export 3 3 =

Print

Rename

Delete
Delete All Lists

rmation

AWSW
Delete All But This 1/5 M: >0- <075 mg/L
Multiplication » Wetabolism/Transformations » 11 M: 228 mg/L 5
T Grow B | Tautomerisry, 1/1 M:0.0125 mg/L
(#] Growth Rate Deco Zion 1/2 M: 0,054 mg/L i
t+] Mobility 1/1 M:0.05% mg/L X
] Mortality tautomer #1 (target) tautomer #2 tautomer #3
4 1/1 M: >1.5+<2.25 mg/L

171 M:>1.5:<2.25 mg/L
1/1 M: >0.75=<1.5 mg/L
1/1 M: >0+<0.75 mg/L

(-] Animalia (animals)

=] Chordata (chordates) Hz
_ . X X X X sz Hﬁm Hgtwf':‘f

) Actinopterygii (ray-finned fishes spiny rayed fishes) | N ER DRI e HH

& Oryzias latipes 171 M: 0.84 mg/L

\=] Pimephales promelas

M: 0,425 mg/L
172 14: 0.43 (0.4+047) mg/L
) Undefined Kingdom 171 M: 234 mg/L
— Sediment Toxicity
L Terrestrial Toxicity J
[ Human Health Hazards 1/18 _M: 50 mg/kg bdwt/d

1. Go to Input

2. Right click over the node with CAS# and select Multiplication (3) and then Tautomerism (4)
5. Three tautomeric forms are generated for the target chemical;

6. Click OK.
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QSAR TOOLBOX

Outlook

* Background
* Keywords
* Objectives
* The exercise
* Workflow
¢ Input
* Profiling
* Data
* Handling of tautomerism of target chemical

* Profiling set of tautomers
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QSAR TOOLBOX

Handling of tautomerism of target chemical
Profiling set of tautomers

* This module identifies profilers of target chemical and
its tautomeric forms

* Endpoint specific and structurally based profiles related
to acute aquatic toxicity are applied on the set of
tautomers

* Profiling results of tautomers are illustrated in Single
Component mode

* Click on "“Profiling" to go to the required module (see
next screen shots)
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QSAR TOOLBOX

Handling of tautomerism of target chemical
Profiling set of tautomers

* The following primary profilers relevant to the aquatic toxicity are used in this
example (see next screenshot):

- US-EPA New chemical category
- Aquatic toxicity classification by ECOSAR
- Acute aquatic toxicity MOA by OASIS

- Acute aquatic toxicity classification by Verhaar

* Select the Profilers highlighted in green which are related to the target endpoint
by ticking the boxes next to the profilers name.

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



QSAR TOOLBOX

Handling of tautomerism of target chemical
Profiling set of tautomeric forms

= - e

o1 0

QSHR "'"'"lLBDX I.IJ 10100 [
a * Profiling P Category definition » Data Gap Filling P Report -
Profilin 3 stom profile The OECD (]

for Groupi
E!V intrc» [;ca::;

Apply View New Delete

Mool emod

‘tautomer #2 (target) tautomer # tautomer #3

6 Documents Filter endpaint tree...
@ Document 1
# CAS: 2437254
[} Tautomerism
@ tautomer #1 TrrenTe Mg, . N e
@ tautomer #2 (target)
@ tautomer #3

Chordata (chordates)

Actinopterygii (ray-finned... .
o Tutomeric
imephales promelas
LC50 forms
Profiling methods Sedinenflnicty
Opticns 4 4 Selected Terrestrial Toxicity
2= e [#) Human Health Hazards
[t Suitable ] Prafile
Acute agquatic toxicity classification by Verhaar (Modified) ldefined
i;ztazcai;ap.c t°’“°t.“’. Mg;‘lb;?%z:l; AR US:EP}\ Ne?v- Chemical Categories Mot categorized Mot categorized Not categorized Not categorized
US-EPA New Chemical Categories LR
B FlEusiDR Acute aquatic toxicity classification by... | Class 5 (Mot possible... Class 5 (Mot possible to... Class 5 (Not possible to... Class 5 (Not possible to...
M Chemical elements Acute aquatic toxicity MOA by OASIS Basesurface narcotics  Bazesurface narcotics Bazesurface narcotics = sBacasuriacs RaRCeHNGEs ny
=ﬁ;(:lurp€ c_)f::fr_nife:ﬁa‘ pH 7){Hydrowin) Aquatic toxicity classification by ECOS... | Meutral Organics Neutral Organics \ot Related to an Exist 'E Aliphatic Amines .
1. Check the profilers related to The profiling results (3) indicates no alerts found for the target chemical.

= s s s Rl Also classes associated with baseline toxicity (not excess toxicity) have been

;cu:eee:)quatlc toxicity (Rignlighted found for the target. However, there is an endpoint specific alert (Aliphatic

2 ) amines) (4) for one of the simulated tautomeric form. This tautomer has
2. Click Apply been used in further trend analysis

45
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QSAR TOOLBOX

Handling of tautomerism of target chemical
Recap

* The profiling results indicates no endpoint specific or
active structural alerts for target chemical

* One of the simulated tautomeric form has positive
endpoint specific alert identified by ECOSAR

* The active tautomer is used for further trend analysis

* The next two parts of the exercise will focus the active
tautomer and identify the category of similar analogues
(see next screenshots).
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QSAR TOOLBOX

Outlook

* Background
* Keywords
* Objectives
* The exercise
* Workflow
¢ Input
* Profiling
* Data
* Handling of tautomerism of target chemical
* Profiling set of tautomers

* Focus active tautomer
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Handling of tautomerism of target chemical
Focus of active tautomer

—

tautomer #3 (target) [target]

Filter endpo . . . t chemical [target]
"l This tautomeric form is selected
for further trend analysis

Structure D = L Dbt

—{# 72 h 1/1 M: »0+<0.75 mg/L & Setasnew target 1: =0=<0.75 mg/L

—E 96 h '@  Edit and set as new target

. . i % Chemical information
Animalia (animals) &  Edit substance
Chordata (chordates) 2 Add in category ,
= Ax:tmupt_erygn.{ray—flnned... @ | Addtarget ,
—{#] Oryzias latipes 1/1 M: 0.84 mg/L \ lete A: 0.84 mg/L
= ||_=‘ Focus |
“Focus” functionality allows the selected Query tool matrix Culery (0423 mg/L .
— tautomer to be used as post target Set AOP target l: 234 mg/L
— Sedi t . .
men representative of the target chemical Copy
— Terrestrial
[] Profiling
Predefined
US-EPA New Chemical Categories Mot categorized Mot categorized Mot categorized Mot categorized

—-] Endpoint Specific

— Acute aquatic toxicity classification by...
~ Acuteaquatictoy 4 = Right click over the active tautomeric form;
~ Aquatictoxicityd 3 = Fgcus the chemical.

Class 5 (Mot possible to cl.. Class 5 (Mot pos... Class 5 (Mot possible to.. Class 5 (Mot possible to classify...

turface narcotics

ral Organics
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QSAR TOOLBOX

Handling of tautomerism of target chemical
Focus of active tautomer

-

@
(@
[

=)

OSAR
D: po P D QsA
] L 1] L 1] al al
o D D D o
o~ Filter endpoint tree.. Y tautomer s#/target] A
Do
o Structure tmmmn
d: 0 0] ta
(%) Parameters
[] Physical Chemical Properties
[#] Environmental Fate and Transport
[] Ecotoxicological Information
=] Aquatic Toxicity AW
Clo6h
&) Animalia (animals)
() Chordata (chordates)
() Actinopterygii (ray-finned|.
(] Pimephales promelas
LE50
— Sediment Toxicity
- atabase " Terrestrial Toxicity
Options 4 Biselerier Human Health Hazards
f Select Al Unselect Al imvert W ) by filing
P 3 e Properties .
onmental Fate and Transno —?Fredelmed
[ Ecotoxicological Informatio US-EPA New Chemical Categories Not Ntegorized
Endpoint Specific
Acute aquatic toxicity classification by... Class 5 (NWgossible to classify according tgffhese...
j A G Acute aquatic toxicity MOA by OASIS  Basesurface nINgiics
% ECOTO Aquatic toxicity classification by ECOS... Aliphatic Amines
/| d

[ [
The selected tautomer appears in a new data matrix.
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QSAR TOOLBOX

Outlook

* Background
* Keywords
* Objectives
* The exercise
* Workflow
¢ Input
* Profiling
* Data
* Handling of tautomerism of target chemical
* Profiling set of tautomers
* Focus active tautomer

* Defining category for active tautomer
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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 read-across/trend analysis.
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QSAR TOOLBOX

Basic guidance for category formation and
assessment

Usually, a three stages procedure is recommended for building categories for read-across, in Toolbox. The
categorization phases could be organized as follows:
« Stage I: Broad and endpoint non-specific primary categorization of chemicals based on their belonging
to common chemical classes, predefined categories or being structurally similar
« Stage II: Subcategorization based on mechanisms conditioning the target endpoint thus coming to
endpoint specific subset of chemicals reacting by same interaction mechanisms.
+ Stage III: Further narrowing down the category based on elimination of chemicals most dissimilar to
target one by using additional structure-related profilers
This sequence of stages is not mandatory and depends on the specificity and number of the chemical analogues
and target endpoint. Moreover, some of the stages could be skipped if consistency of category members is
reached earlier. It is also recommended only primary categorization to be applied in the Category Definition phase
of the Toolbox workflow whereas the subcategorization to be applied at Data gap filling phase; thus, one could
follow up the effect of subcategorization on the read-across results (having visualization of the endpoint vs.
parameter relationship).
The structural similarity is not recommended to be applied as primary categorization. However, often it is needed
to be used in the last stage of the subcategorization - for eliminating most dissimilar chemicals. This holds for
read-across implementation for any endpoint.

Graphical illustration of suitable categorization phases is shown on next slide
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Suitable Categorization/Assessment Phases
Phase I. Structure based

» US EPA Categorization

« OECD Categorization

» Organic functional group
«  Structural similarity

« ECOSAR

Broad grouping
Endpoint Non-specific

Repeating Phase | due to Multifunctionality of chemicals
Phase Il1. Mechanism based*

* DNA binding mechanism

* Protein binding mechanism

« Genotoxicity/carcinogenicity

*  Cramer rules

* \erhaar rule

« Skin/eye irritation corrosion rules

Subcategorization
Endpoint Specific

Metabolism accounted for

Phase I11. Eliminating dissimilar chemicals

Subcategorization

Apply Phase | — for structural dissimilarity Endpoint Specific

Filter by test conditions — for Biological dissimilarity

g . . . . 53
*General strategy not specific to the investigated acute aquatic tox endpoint



QSAR TOOLBOX

Handling of tautomerism of target chemical
Category definition for active tautomeric form

* In this exercise, the active tautomer is classified as: Aliphatic amine
by ECOSAR category (phase I)

* Searching for similar analogues of the selected active tautomeric
form is accomplished using ECOSAR category

* Searching for similar analogues is accomplished using four acute
aquatic toxicity databases: Aquatic toxicity OASIS; ECOTOX and
ECHA REACH.

* Before defining the category make sure that three aquatic aquatic
databases (1) have been selected (see next screenshot)
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Handling of tautomerism of target chemical
Check databases

— Xoseed
& e

» Profiling i ¥ Category definition  # Data Gap Filling L

The OECD QSAR Toolbox
for Grouping Chemicals
into Categories

Import  IUCLID6  IUCLID6  Database Inventory Developed by LM, Bulgaria

Filter endpaint tree... Y tautomer #1 [target]

Structure W

5 Structure info |
[3) Parameters

(3 Physical Chemical Properties
[#] Environmental Fate and Transport
[5) Ecotoxicological Information

=] Aquatic Toxicity

AW SW

] Animalia (animals)

{] Chordata (chordates)

&) Actinopterygii (ray-finned...
] Pimephales promelas

LC50

+—— Sediment Toxicity

Databases ' Terrestrial Toxicity

3 Selected Il 5] Human Health Hazards
Unselect All ) Profiling

= Predefined
Environmental Fate and Transport -
Ecotoxicological Information US-EPA New Chemical Categaries Not categorized
AIsHe ERETE Endpoint Specific
quatic Japan Mo Acute aquatic toxicity classification by... Class 5 (Not possible to classify according to these..
ﬂ:ﬁﬁm Acute aquatic toxicity MOA by OASIS ~ Basesurface narcotics
ECOTOX Aquatic toxicity classification by EC0S... Aliohatic Amines

TAV Larard £EC

» Human Health Hazards

Inventories

1. Check Aquatic toxicity OASIS; ECOTOX and ECHA REACH. [ x|

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April 2020 55



QSAR TOOLBOX

Handling of tautomerism of target chemical
Defining ECOSAR category

* The category ECOSAR (strict) is used;

* Strict functionality means that the software will identify
analogues having ONLY the categories of the target (e.qg.
aliphatic amines) and will exclude the analogues having any
other categories

* Select Aquatic toxicity classification by ECOSAR category

* Click Define (see next screen shots)
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Handling of tautomerism of target chemical
Defining ECOSAR category

pr—
01010
T 01 0
QSAR 10100
» Input P Profiling i » Data Gap Filling P Report
Category consistency

E E b RO ®

Define Del ne with metabolism Subcategorize Combine Clustering ~ Category elements

Grouping options (Aquatic toxicity classification by ECOSAR) - o X

Terget categories

Filter endpaint tree.., Y tautomer #1 [target] Aliphatic Amines

- Documents

& Document 1
7254
] Tautomerism S e B

] tautomer #2
0] tautomer #3 (target)

] Structure info -
[#] Parameters ® Options

[ Physical Chemical Properties up Reset Optians

[#] Environmental Fate and Transport

Al categories
[] Ecotoxicological Information A ~
] Aquatic Toxicity AW SW Acid Halides
(-] Mortality Acid moiety -

() 96 Combine profiles
(=] Animalia (animals)
(=) Cherdata (chordates) ® AND " OH
() Actinopterygii {ray-finned...
) Pimephales promelas

Les0 I

= Sediment Toxicity
" Terrestrial Toxicity
Agquatic toxicity classification by ECOSAR [¥] Human Health Hazards

(-] Profiling
Select Al Invert Op 21 Predefined
Suitable

Acute aquatic toxicity chssification by Verhaar (Modfied) US-EPA New Chemical Categories Not categorized

Ambn mmmsin Endpoint Specific

|Aquatic toxicity classification by ECOSAR Acute aquatic toxicity classification by... Class 5 (Not possible to classify according to these...
u

P ';:-" EERL LB T BT0RE Acute aquatic toxicity MOA by OASIS Basesurface narcotics

Chemical elements Aquatic toxicity classification by ECOS...  Aliphatic Amines
Groups of elements

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)
Tonization at pH

W 1. Highlight "Aquatic toxicity classification by ECOSAR"
= 2. Click Define

w3, Select Strict
4. Click OK to confirm the category Aliphatic amines defined by ECOSAR.

Unselect All

P \
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QSAR TOOLBOX

Handling of tautomerism of target chemical
Defining ECOSAR category

~| Grouping results — O *

&651 chemical(s) found.
2 L oK |
] L

1. 651 chemicals having Aliphatic amines category are found in the selected databases.
2. Click OK
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QSAR TOOLBOX

Handling of tautomerism of target chemical
Category analogues

* The Toolbox now identifies all chemicals corresponding to
Aliphatic amines by ECOSAR listed in the four aquatic
databases.

®* 651 analogues including the target chemical are identified;
they form a mechanistic category named “Aliphatic
amines”, which will be used for further data gap filling.

* The experimental data for analogues in the category
appears on datamatrix
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QSAR TOOLBOX

Handling of tautomerism of target chemical
Read data for Analogues

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

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

Read data? *

® All endpoints () Choose...

| (84 | | Cancel |

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.
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Handling of tautomerism of target chemical
Read data for Analogues

2] Gather data — O >

& 32024 points added across 650 chemicals.

1. 32024 data values across 650 chemicals are found.
2. Click OK.
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Handling of tautomerism of target chemica
Summary information for Analogues

™ Xesed
QSAR TOOLBOX 0 % e
» Profiling i » Data Gap Filling » Report %E
Categorize Category consistency The OECD QSAR Toolbox
¥ %0 B :
L

th metabolism Subcategorize Combine Clustering  Category elem

— Filter endpaint tree.. Y [Litarget] 2 3 4 5 8 9 10 a 12 i
0] CAS 54 . -
2. 0] Tautomerism Structure !_/f 3 \/K() 5 e uﬁ:).;mvt';w
+—# Micropterus dolom... 1/1
+—{# Micropterus salmoi.. 1/2
+—# Oncorhynchus kisu... 1/1
+—{# Oncorhynchus... 847200
] Oncorhynchus tsha... 1/1
] Oryzias latipes ~ 23/38
{3 Perca flavescens n
+—{ Pimephales promelas
— EC50 22 n
— Lco ”
— LC10 22
—— LC50 837191 | 25 (22.6+27.6. M: 102 (97.9+10.., \
— LOEC 1/1
=
F— NOEC 6/6
Aquatic toxicity classification by ECOSAR L NOEL 141
Options 4 0 Selected | NR-7ERO 55
Select Al Unselect All Invert I e o
Acute aquatic toxicity dassification by Verhaar (Modified) ) Pleuranectes plates... 2/2
Acute aquatic toxidty MOA by OASIS 3] Poecilia reticulata  35/43 M:251mg/L  M: 102 mgiL
Aquatic toxicity classification by ECOSAR = Rutilus rutilus in
ST L B ] ] Salmo trutta 1”1
Plausible .
Chemical elements +—{#] Salvelinus namaycu... 1/1
Groups of elements +—#] Sander vitreus 12
Hydrolysis half-ife (Ka, pH 7)(Hydrowin) {7 Valamugil engeli 11
Hydmlf@ halfife (Ka, pH E)(Hydruw'!'l) L@ Tetrapoda 519
Hydrolysis half-ife (Kb, pH 7)(Hydrowin)
Hydrolysis haftife (Kb, pH B)(Hydrowin) % Mollusca (molluscs,mollusks) 3/6
Hydrolysis haif-ife (pH 6.5-7.4) —{#] Platyhelminthes (flatworms) 3/4
}on@zag at pH=1 '—{#] Undefined Kingdom 3070
. o
Tonization at pH = 9 &1 0-<200 h n
iski Rule Oasis & 100h 17
‘OECD HPV Chemical Categories {442 d 272
Organic functional groups @454 1”2 .
< >

651

Available aquatic experimental data for the analogues appears in the data matrix.
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QSAR TOOLBOX

Recap

®* You have identified a category (“Aliphatic amines”) with the
“Acute aquatic toxicity classification by ECOSAR"” profiler for
the target chemical Dodecanenitrile (CAS 2437-25-4)

®* The available experimental results for these 650 analogues
have been collected from the selected databases (Aquatic
ECETOC, ECOTOX and ECHA REACH).

* But before the user can proceed with the “"Data Gap Filling”
module, he/she should navigate through the endpoint tree
and find the specific gap that will be filled.
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Handling of tautomerism of target chemical
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 "96 h LC50 Mortality for Pimephales
promelas” is the target endpoint.

®* You can navigate through the endpoint tree by typing the
species “Pimephales promelas” in the “Filter endpoint tree...”
box and double click on Aquatic Toxicity, Mortality, LC50, 96
h, Animalia, etc to Pimephales promelas - the specific
endpoint (see next screenshot)
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Handling of tautomerism of target chemica

Navigation through the endpoint tree

QSAR TOOLBOX

» Input » Profiling

Categorize Category consistency

E F & %

Define Define with metabolism Subcategorize Combine Clustering  Category elements

° Filter endpoint tree...

& Document 1
254
0] Tautomerism
0] tautomer #1
d: 32024:P: 0] Aliphatic Amines Strict (A

Structure

0] tautomer £2
: 52:P: 0] tautomer #3 (target)

Aquatic toxicity dlassification by ECOSAR

Select All Unselect All

Acute aquatic toxicity classification by Verhaar (Modified)
Acute aguatic toxicty MOA by OASIS
Aquatic toxicity dassification by ECOSAR
US-EPA New Chemical Categories
Plausible
Chemical elements

Groups of elements

Hydrolysis haff-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 haff-ife (pH 6.5-7.4)

Ionization at pH =9

Lipinski Rule Oasis

OECD HPV Chemical Categories
Organic functional groups

351

) Micropterus dolom... 1/1
% Micropterus salmo... 1/2
= Oncorhynchus kisu... 1/1
+—{%] Oncorhynchus... 84/200
& Oncorhynchus tsha... 1/1
) Oryzias latipes ~ 23/38
Perca flavescens 171
] Pimephales promelas

r— pr—
01010
01 0
10100

¥ Data Gap Filling ¥ Report

8sed
Be
=@

The OECD OSAR Toolbox
Grouping Chemicals
ategori

Developed by LMC, Bulgaria

e

2
g

“— Undefined End... 2/3
& Pleuronectes plates... 2/2
%] Poecilia reticulata  35/43

) Rutilus rutilus 171
3 salmo trutta 17
=) salvelinus namaycu... 171
Sander vitreus 172
%) Valamugil engeli 171
] Tetrapoda 619

&) Mollusca (molluscs,mollusks) 3/6
‘{3 Platyhelminthes (flatworms) 3/4

‘{3 Undefined Kingdom 30/70
3 >96h ”
& 0:<200 h 171
& 100h 171
HH442d 212
A 454 172

M:251mg/l  M: 102 mg/L

— EC50 22 N
— 1o 17
— 110 22
P TT00 7
— Lc50 837191 | 25 (22.5-276., M: 102 (97.9+10.._ "
—ls1 1
— NOEC 6/6
— NOEL "
— NR-ZERO 5/5
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Recap

®* You have now retrieved the available experimental data on
aquatic toxicity for 83 analogue chemicals of focused
tautomeric form classified as “Aliphatic amines” by the
“"ECOSAR" profiler.

* You have identified the target endpoint of 96 h LC50
Mortality for Pimephales promelas”.

®* You are ready to fill in the data gap so click on “"Data Gap
Filling” (see next screen shots).
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Outlook

* Background
* Keywords
* Objectives
* The exercise
* Workflow
¢ Input
* Profiling
* Data
* Handling of tautomerism of target chemical
* Profiling set of tautomers

® Focus active tautomer

Defining category for active tautomer

Trend analysis of the focused tautomer
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Data Gap Filling
Apply Trend analysis

—
01010

01
10100

o - o » Da . .
Profiling Category definition Da *| Possible data inconsistency

The GECD QSAR Toolbox

Metadata for Grouping Chemicals
= = <3 - I Duration into Categories

Trend analysis flead across  (Q)SAR Standardized Automated I Effect

Developed by LMC, Bulgaria

I Endpoint
o Documents Filter endpoint tree... Y 1 ltarged] I Kingdom
& Document 1 4 Native scale/unit
2437254 . 1% Water Accommodating Fraction (1 chemicals; 2 data) .
)] Tautomerism Structure P . \/Q@ o /1% Water Accommodating fraction (1 chemicals; 1 data) i K NP
x e mg/L (37 chemicals; 53 data) -
mol/L (58 chemicals; 58 data)
[ Leuciscus idus 82/261 M >21.5+ <464, j EE’T ((12 ::::i':::f ;:::)} M 68.1 mg/L
7] Menidia beryllina  2/5 [#lugL (57 chemicals: 67 data)
& Micropterus dolom... 1/1 I Phylum
(& Micropterus salmoi.. 1/2 I Superclass
£ Oncorhynchus kisu... 1/1 I Test organisms (species)
+— Oncorhynchus... 84/200
& Oncorhynchus tsha... 1/1
(& Oryzias latipes 2 Select scale/unit to use
3 Perca flavescens () % Water Accommodating Fraction  [2 native data and 0 converted] -
Fimephales promela: ) % Water Accommedating fraction  [1 native date and 0 converted]
EC50 - M: 1.19E+03 m:
log(1/mol/L) [0 native data and 178 converted]
Lco 1 il 52 b dai; d 125 il
(L 22 0 mol/L _[58 native data and 120 converted]
[ s ] Lc100 z O molm? [0 native data and 178 converted]
LC50 37101 |} 25 (226+27.6.;M: 102 (97.9+10.., ©J ppm (2 native data and O converted] v M: 1.19E+03 m:
[~} Data Gap Filling Settings LOEC | Converted data
Only endpoint relevant NOEC o 53 from scalefunit mg/L
NOEL n 58 from scalefunit mol/L
At this position: NR-ZEROQ 5/5 67 from scale/unit ug/L
Select a cell with a rigid (bold) path locctnedlEn S g
Automated workflows 0 & Pleuronectes plates... 2/2
Standardized workflows 2] Poeilia reticulata  35/43 M:251 mg/l M 102 mg/L Chemicals 80/83; Data 178/191 oK ’—‘Cancel
2] Rutilus rutilus 11 w2
] Salmo trutta n
] Salvelinus namayeu... 141 4
£ Sander vitreus 172
G Valamugil engeli 171
—{3] Tetrapoda 6/19
(& Mollusca {molluscsmollusks) 3/6
‘{3 Platyhelminthes (flatworms) 3/4
') Undefined Kingdom 30/70
& >9%6h 7
& 0=<200 h 7
& 100h 1”71 v

1. Highlight the endpoint box corresponding to Pimephales promelas/LC50/96h under the target
chemical.
2. Select Trend analysis 3. Select scale - log(1 mol/l) 4. Click OK.
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Data Gap Filling
esults of Trend analysis

= Xoeech

QSHR TOOLBOX % gﬂ
=32

Ti ECD QSAR Toolbox

for Grouping Chemicals

A > into Categories

« —
Trend analy a (Q)SAR Standardized Automated Developed by LMC, Bulgaria

Y 1 ltarget]

¥ Input » Profiing ¥ Category definition ng ¥ Report

Workflow

Filter endpoint tree...

o Documents
& Document 1

] Tautomerism Structure
0] tautomer #1

—# Oncorhynchus tsha... 1/1
%] Oryzias latipes 6/9
—{#] Perca flavescens 171
Pimephales promelas

EC50 2/2 M: 1.19E+03 mg/L

Lco il
Lco 2

1100 22

LC50 79/185 [N 25 ma/k M:102mgrL M:i1I9E-03 (10.,M:520mg/L  M:378mg/l  M:596mg/L  _M:STAmg/l  M:77Smg/LM:174E+03 mg/L M: 25 mg/L M:632mg/l M:153 mg

LOEC 7
NOEC 6/6
NR-ZERO 33
Undefined End... 1/1
[« B ] 3] Poecilia reticulata 28/33 M:25.1mg/ll  M:102 mg/iL M: 520 mg/L M: 610 mg/L
. . {5 Salmo trutta Vil
L DataSapiling Setingy ) Salvelinus namaycu.. 1/1
Only endpoint relevant I Gandar it e S
At this position:
) Trend analysis prediction for LC50, based on 79 values
QSARs Predicted: 4.21 mg/L
Automated worldflows o Madel
Standardized workflows Prediction
In nodes below: £
QSARs _
Automated workflows Cumulative frequency | =
Standardized workflows e
£,
Residuals IS
]
2
Statistics 2
ol
i
2

/ Accept prediction
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Data Gap Filling
Side-Bar of Subcategorisation

* In this example, the following subcategorizations are applied in
order to eliminate dissimilar analogues (phase II):

- Chemical elements

The categorisation based on Chemical elements allows keeping
among the analogues only those that have the same chemical
elements as the target chemical (target tautomeric form).

- Organic functional groups (nested)

Subcategorization by OFG (nested) eliminates dissimilar
analogues with respect to structural functionalities. This
subcategorization will eliminate structurally dissimilar analogues
such as aromatic amines.

Subcategorisation steps are demonstrated on the next slides.
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! Subcategorization

Options 4 1 Selected
Select All Invert Options
Skin irritation/corras) ules by BfR A

4 Empiric

Tautomers unstabla
4 Toxicological
Repeated dose (HESS)

4 Custom
Example Prioritization Scheme (PBT) ~
< »
QOptions 4 Metabolisms 0 Selected
Select All Unselect All Invert
Do not account metabalism -~

2 Documented
Observed Mammalian metabolism
Observed Microbial metabolism
Observed Rat In vivo metabolism
Observed rat liver metabolism with quantitative data
Observed Rat Liver 59 metabolism
2 Simulated
Autoxidation simulator
Autoxidation simulator (alkaline medium)
Dissociation simulator
Hydrolysis simulator (acidic)
Hydrolysis simulator (basic)
Hydrolysis simulator (neutral)
in vivo Rat metabolism simulator
Microbial metabolism simulator w

Data Gap Filling
Subcategorisation 1 by Chemical elements

- X
Adjust options
Target
Group 14 - Carbon C
Group 15 - Nitrogen N
Differ from target by
(®) At least one category [STOP]

O an categories

Analog

ues L a Select / filter data .
g{1/mol/L)
Subcategorize ‘
Mark chemicals by WS ‘

Mark chemicals by descriptor value

Mark focused chemical

| Mark outliers

Filter points by test conditions ‘

Mark focused points

Remove marked data

| Clear existing marks ‘

(79) Group 14 - Carban C 3

(33) Group 16 - Oxygen O
(1) Group 16 - Sulfur S
(2} Group 17 - Halogens Cl

(2} Group 17 - Halogens F
{4) Group 17 - Halogens F,Cl,Br,| At

Selected 35 (44/79)

| Select different

| Remove selected

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories

{ Accept prediction

1. Click Subcategorize
2. Select Chemical elements
3. Click Remove to eliminate dissimilar analogues
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QSHR TOOLENDY

Data Gap Filling
Result of Subcategorisation 1 by Chemical elements

Trend analysis prediction for LC50, based on 44 values Select / filter data
Predicted: 2.8 mg/L

‘ Subcategorize |
{ ]
[ ] ‘ Mark chemicals by WS |
6 o il
‘ Mark chemicals by descriptor value |
‘ Mark outliers |
5
= ‘ Filter points by test conditions. |
=
o
E ‘ Mark focused chemical |
% :
£ ‘ Mark focused points |
2
= ‘ Remove marked data |
] i ‘ Clear existing marks |
o
[ ]
24 - . - - .
e © o ®

-15 -1 -05 0 0.5 1 15 2 25 3 3.5 4 45 5 5.5
log Kow / Accept prediction
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Data Gap Filling
Subcategorisation 2 by OFG (nested)

Xosed

Pe
=@
Adjust options The OECD QSAR Toolbox

r Grouping Chemicals
Target into Categories

Profilers
Unselect All Invert

Aliphatic smine, primary
Alkyne maiety

Amine, primary

Developed by LMC, Bulgaria

Qverlapped groups

Tautomers unstable
4 Toxicological 215:<464. M:68.1mg/ll  _M:10mgll M: 464 mg/L

Repeated dose (HESS)

4 Custom
Example Prioritization Scheme (PBT) Differ from target by
Skin sensitisation for DASS -

7 5 At least one category

All categories M: 1.19E+03 mg/L

Metabolisms 0 Selected
Select All Unselect Al Jvert Analagues 2 (97.9+10.., M: 1.19E+03 mg/LM: 378 mg/L  _M:596mg/L  _M:57.1mg/L  M:174E+03 mg/L M: 25 mg/L M:647 mg/L  _M:214 (19.8:23..M: 282mg/L  _M: 226 mg/L
Do not account metabolism ~ | | (28) Aliphatic amine, primary ~
4 Documented (4) Aliphatic amine, secondary

Observed Mammalian matabolism (10) Aliphatic amine, tertia
Observed Microbial metabolism P 5 2 2 mg/L M: 610 mg/L M:282mg/L  M: 226 mg/L
Observed Rat In vivo metabolism (2) Alkane, branched with quaternary carbon
Observed rat liver metabolism with quantitative data (5) Alkane, branched with secondary carbon
Observed Rat Liver 59 metabolsm (1) Alkane, branched with tertiary carbon

4 Simulated
Autoxidation simulator
Autoxidation simulator (alkaline medium)

Dissociation simulator

Hydrolysis simulator (acidic)

Hydralysis simulator (basic)

Hydrolysis simulator (neutral)

in vivo Rat metabolism sirmulator

Microbial metabolism simulator

AULDITIALED WOIKIUWS

Standardized workflo

M:32mgll .

Trend analysis prediction for LC50, based on 44 values
Predicted: 2.8 mg/L
Model equation: LCS0 = 223 (£0.269) + 0,636 (£0.15) * log Kow, log{1/mal/L)

Select different | : e bebend : . . - : L

LC50 llog(1/mal{ —

"\ Remove selected

Residuals

Statistics

r
L

arked data

-1.5 -1 -0.5 0 05 1 135 \ogi(owl 25 3 35 4 45 5 55 JAc(Eptp[ed-\(tign
1. Click Subcategorize; | KR
2. Select OFG (nested);

3. Click Remove to eliminate dissimilar analogues.
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Data Gap Filling
Result of Subcategorisation by OFG (nested)

Trend analysis prediction for LC50, based on 15 values Select [ filter data
Predicted: 0.88 mg/L
Model equation: LCS0 = 2.35 (£0437) + 0.731 {£0.157) * log Kow. log{1/malil)

Subcategorize

Mark chemicals by WS

Mark chemicals by descriptor value

_ ‘ Mark outliers |
=l
E ‘ Filter points by test conditions |
=
_‘g’u _ ‘ Mark focused chemical |
@ ‘ Mark focused points |
‘ Remove marked data |
L]
‘ Clear existing marks |
24

_V

/ Accept prediction
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Data Gap Filling
Side-Bar of Subcategorisation

The last subcategorisation procedure aims to check and eliminate
structurally dissimilar chemicals based on structural similarity

- Structural similarity

The options of structural similarity used in the Ilast
subcategorization step are as follows: Dice, Atom centred

fragments(ACF), atom features: Atom type; Count H attached;
Hybridizations;

Analogues with similarity less than 30 % have been eliminated.

See next two slides.
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Data Gap Filling
Subcategorisation by Structural similarity

Subcategorization

ions Profilers [ Adjust options |
Select All Unselect All Inwi T
Target
skin irritation/corrosion Inclusion rules by BfR "
4 Empiric [90%,100%]

Most dissimilar analogues (0-30 %) are highlighted in green in the
data matrix. Most of them are dialiphatic amines and short chain
aliphatic amines

1

Tautomers unstable
4 Toxicological

Repeated dose (HESS)
4 Custom

Example Prioritzation Scheme (PBT) N
N tegory

Category definition

into Categories

Developed by LMC, Bulgaria

o

tions 4 Metabolisms 0 Selected

Select Al Unselect All I
Do not account metabolism ~

4 Documented

Observed Mammalian metabolism

Observed Microbial metabolism

Analogues

. s g - o [P PR e, R h i o .
W’ S s e - o . . - i o o M

Observed Rat In vivo metaboism (2) [30%.40%) M: 1,19E 03 mg/L M: 5.12 mg/L

Observed rat liver metabolsm with quantitative data (1) [40%,50%) I 1 05E+03 (10, M: 226 mg/L M:O21 mg/l  M:002mgAL, M: 0.0654 (0.056., M: 216 (202+2.., M55 mg/L M >11.5mg/l  M: 177 (160=195,,M: 104 g/l M: 218 (18.7+24., M: 1.83E+03 mg/L

Observed Rat Liver 59 metabolism (2) [50%,60%) M: 1.8E+03 mg/L
4 Simulated 14) [60%,70%) M: 1E+03 mg/L

Autoxidation simulator

Autoxidation simulator (akaline medium) ~§0%) M: 11.5 mo/L
Dissociation simulator M: 226 mg/L M: 0211 mg/L M:0.0995 mg/L  M: 00691 mg/L  M:2.17 ma/L M: 5.15 mg/L M: 275 (180+560., M: 16.6 mg/L M: 1.04 ma/L M: 22 mg/L
Hydrolysis smuator (acidic) 4 M 100 AL
Hydrolysis simulator (basic) 11/15) M:3.2 mg/L
Hydrolysis simulator (neutral) - o .
in vivo Rat metabolism simulator J Selc oot ‘ M:5 ppm JM: 3 ppm
Microbial metabolism simulatar ‘ T~ Remove selected ‘ M: 0.02 mg/L
ST = M:127mg/ll M: 37.5 mg/L
Physiology 5/21 M: 1.3E-08 ug/cell M: 1.77E+04 mg/L M: 1E-09 ug/cell
Population 6/76 M: 1.1 mg/L o M: 1.28 mg/L M: 007 (0=1.28).., M: 004 mg/L | M: 1.51 ma/L
Reproduction 37 M:>10mgll | M: 0.16 mg/L
Data Gop bolling Settings R Undefined Ffect 522 M: 23 marl Mi00Tmo/l M >T0marl v
< >
Only endpoint relevant 1

Trend analysis prediction for LC50, based on 15 values
Predicted: 0.88 mg/L
Model equation: LC50 = 235 {£0437) + 0731 (£0.157) ~ leg Kaw, leg{1/maliL)

At this position: Descriptors.

Select / filter data | 2

QSARs
Automated workflows
Standal d workflows

Prediction iz

Mark chemicals by WS

Adequa
In nodes below: e

Mark chemicals by descriptor value
QsARs Cumulstive frequency

Automated workflows
Standardized workflows Residuals

Mark outliers

Filter paints by test conditions
Statistics L] ~
Mark focused chemical

Ll

1. Select Structure similarity;
] 2. Manually select categories between 0 and 30%
| (hold Ctrl button and select categories);

= 3. Dissimilar analogues are highlighted in light blue;

4. Click Remove to eliminate dissimilar analogues

(o)}

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April 2020 7



QSAR TOOLBOX

Data Gap Filling
Result

Predicted value:
0.57 mg/I

Trend analysis prediction for LC50, based on 11 values Select / filter data
Predicted: 0.568 mg/L
Madel equation: LCS0 = 1.50 (£0.177) + 0.988 (£0.0555) * lag Kow. log{1/malil)

Subcategorize |

Mark chemicals by WS |

o
1

Mark chemicals by descriptor value

Mark outliers

Mark focused chemical

LES0 [lag(1/mol/L)]
1

Remove marked data

| Filter points by test conditions

Mark focused points |

Clear existina marks

Accept prediction
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Data Gap Filling
Cumulated frequency

Descriptors LJA 95% of Residuals = 0.208, log(1/mol/L) Select / filter data
1 T -
Prediction Subcategorize
1 Adequacy _ Mark chemicals by W5
)
i = Mark chemicals by descriptor value
| Cumulative frequency z
i [}
& Mark outliers
Residuals uﬂéo 54
Ea ‘ Filter points by test conditions ‘
Statistics 3 -
E ‘ Mark focused chemical ‘
3
Mark focused points
Remowve marked data
0 T T Clear existina marks
0 0.02 0.04 0.06 0.08 0.1 012 014 0.6 018 0.2
Residuals, ¥ - Y.calc / Accept prediction
1. Click Cumulative frequency;
2. 95% of residuals are in the range of experimental error
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Data Gap Filling
Statistics

Tesmos Statistical characteristics TA model :
aallinbizt of.data Poiats Jfl} sesssssssansnsssssssnsssnsnsssnnssnunsnsnsnnnan T Model/QSAR l
Prediction Coefficient of determination, (R2)
:.&diusbed.wﬂﬁsiwt Ridatermingtion  (Raadil Show domain
Adequacy = Coefficient of determination - leave one out, (Q2) 0,991 m
N oF Syt T R (SO A A R R L ‘ Save model ‘
Cumulative frequency Standart deviation of residuals, (sN) 0.114 ‘ SeEcETET I EEn ‘
Sample standart deviation of residuals, (s) 0.126 W
Residuals " Fisher function, (F} 1.62E2 2 Calculate Q2 ‘
" Fisher treshold for statistical significance, (Fa) 7.21 (95.0%) —
Statistics |
" b0
" - model descriptor Intercept
" - coeff. value 1.50
|| - coeff. range 20177
- significance No (

- max covariation

0.325 vs log Kow

1. Select Model (Q)SAR;

2. Calculate Q2;

3. The high R2 and Q2 support the reliability of the prediction;
4. Accept prediction.
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Data Gap Filling
Result of trend analysis

« The analysis of trend analysis shows:
*The predicted acute aquatic toxicity value is 0.57 mg/I;

*The remaining analogues form robust category of structurally
similar analogues (aliphatic amines);

*The 95% of residuals are in the range of experimental error;

*The high R2 and Q2 coefficient values support the reliability of
the prediction;
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Data gap filling for focused tautomer
Trend analysis

CR
QSAR TOOLBOX

38

¥ Category definition

The OECD QSAR Toolbox
Chemicals

Gap Filling
= [
is Readacross  (QJSAR  Standardized Automated

Filter endpaint tree... Y 1 ltarget] 7

Documents

& Document 1
37254 P . -~ | ey oo
1 Tautomerism Structure PO I‘l‘} . v@ oo C] I,IQ,' PN N
M 1] tautomer 1 - 5 e | _/
01 [C: 651;Md: 32024:P: 1] Aliphatic
B Ic 1] Enter GF(T |
1 Subcat ] Leuciscus idus ~ 82/261 M: >21.5-<464... M: 15404 mg/l M
; 3] Menidia beryllina ~ 2/5
& Micropterus dolom... 1/1
{3 Micropterus salmoi... 1/2
& Gneorhynchus kisu... 1/1
] Oncorhynchus... 84/200
{3 Oncorhynchus tsha... 1/1
—{# Oryzias latipes ~ 23/38
3 Perca flavescens  1/1
Pimephales promelas
EC50 272 M:
Lo n
Lc10 272
o o ] Lc100
LC50 84 + 0,568 (0.281+1.15) mg/L M) 25 (22.6+27.6.; M: 102 (97.9+10... M:
[~ ] Data Gap Filling Settings R
Only endpoint relevant [E2ET 6/6
. NOEL n
Sl NR-ZERC 5/5
Select a cell with a rig Undefined End... 2/3
Automated workflows | Pleuronectes plates... 2/2
Standardized workf |- Poccilia reticulata  35/43 M:25marl M 102 mgrl
3] Rutilus rutilus n
& Salmo trutta 171
3] Salvelinus namaycu... 1/1
{3 Sander vitreus 172
%] Valamugil engeli 171
7] Tetrapada 619
) Mollusca (molluscs mollusks) 3/6
3] Platyhelminthes (flatworms) 3/4
{3 Undefined Kingdom 30/70
& »86 h 171
& 0= <200 h ”n
%1100 h n v
< >

The prediction obtained from trend analysis appears on data matrix.
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Data gap filling for focused tautomer
Interpreting Read-across

* In this example, all analogues are aliphatic amines
* All analogues exhibit toxic effect to fish (P.promelas)

* The same toxic effect is therefore predicted for the
target (i.e. focused tautomer).

* The prediction of tautomer is further transferred to the
parent chemical using “"Transfer to target” (see next
screen shots)
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Outlook

* Background
* Keywords
* Objectives
* The exercise
* Workflow
¢ Input
* Profiling
* Data
* Handling of tautomerism of target chemical
* Profiling set of tautomers

® Focus active tautomer

Defining category for active tautomer
* Trend analysis of the focused tautomer

* Assigning prediction of tautomer to parent
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Handling tautomerism of target chemical
Assigning data to parent chemical

&}

QSAR TOOLBOX

Gap Filling
.4 *
- -

Independent MOA Similar MOA

[~ ] Documents
cument 1

0] CAS: 2437254
1] Tautomerism
[C: 1:Md: 0:P: 1] tautomer #1
1 [C: 651;Md: 32024;P: 1] Aliphatic Amines Strict (Aquati
I 0:Md: 5323P: 1] Enter GF(TA)

(~] Data Gap Filling Settings
Only endpoint relevant

At this position:

QSARs
Automated workflows
Standardized workflows

In nodes below:

QSARs
Automated workflows
Standardized workflows

: 1. The trend analysis prediction appears in data matrix;
2. The prediction of the tautomeric form is assigned to the last SMILES within the set;

=

¥ Report

— o—
} 01010

» Category definition

10100

¥ Profiing ¥ Data

Filter endpoint tree... W Parent chemical [target] tautomer #1 tautomer #2

s @
B«
=5

JSAR Toolbox
Chemicals

Developed by LMC, Bulgaria

tautomer #3 (target) [target]

Mg, M

Structure

[ Structure info
[] Parameters
[] Physical Chemical Properties

1/15 M: non flammable

[#] Environmental Fate and Transport 171 M: 100 %
[ Ecotoxicological Information
£] Aquatic Toxicity AWSW |

5] Behavior 1/5 M: »0=<0.75 mg/L
171 M: 228 mg/L
1/1 M:00125 -
1/2 M: 0054 mg

171 M: 0059 mg

TA prediction
coincide with
measured data

11 M >1.5:<2.3
171 M »1.5:<2.3
11 M: >0.75 <1
171 M: 0+ <0.7 Sk

70.84 mg/L

;0425 mg/L
043 (0.42047) mg/I

%] Undefined Kingdom
+— Sediment Toxicity

“— Terrestrial Toxicity

(] Human Health Hazards

[] Profiling

—ﬂedelincd
US-EPA New Chemical Categories

Endpoint Specific
Acute aquatic toxicity dassification by...
Acute aauatic toxicitv MOA bv OASIS

/18 , M: 50 mg/kg bwi/d

Mot categorized

Class 3 [Not possible to classi
Basesurface narcotics

Mg,

: non flammable

100 %

==

>0+<0.75 mgiL
2.28 mo/L
0.0125 mg/L
0,054 mg/L
0,059 mg/L

>1.5+<2.25 mg/L
>1.5+<2.25 mg/L
>0.75+<15 mgiL
>0+<0.75 mg/L

M: 0,84 mo/L

: 0.425 mg/L
043 (04+047) mg/L

=

=

234 mg/L

=

50 mg/kg bdwi/d

Mot categorized

Class 5 (Not passible to classify accordin...
Basesurface narcotics
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Handling tautomerism of target chemical
Assigning data to parent chemical

01010 *o 4 e ﬂ
QSAR TOOLBOX @ oot ~hal
=&

The OECD QSAR Toolbox
Chemicals

» Profiling » Category definition ¥ D

Gap Filling

Independent MOA Similar MOA

Developed by LMC, Bulgaria
Filter endpoint tree... Y Parent chemical [target] tautomer #1 tautomer £2 tautomer #3 (target) [target]

o Documents
cument 1

Structure i e Mo, W

1] Aliphatic Amines Strict (Aquati
] Enter GF(TA)
GRS 4 Structure info | |
e Xl (5] Parameters

LA Bt Bl 5] Physical Chemical Properties 1/15 M: non flammable M: non flammable
[C: 1:Md: O:P: 0] tautomer #2

52.9:0] tautomer #3 (target) [#] Environmental Fate and Transport 11 M:100% M: 100 %
[ Ecot ical Information
£] Aquatic Toxicity AWSW
(3] Behavior 15 M: >0+ <0.75 mg/L i M: >0+ <0.75 mg/L |
171 M: 228 mg/L M: 2.28 mg/L
141 M: 00125 mg/L M: 0.0125 ma/L
172 M: 0054 mg/L i M: 0,054 mg/L |
171 M: 0059 mg/L M: 0,059 mg/L
11 M: 1.5+ <225 mg/L M: >1.5+<2.25 mg/L
I 11 M > 1552225 /L M >1.5+ <225 mg/L
11 M: »0.754 <15 mg/L M: >0.75+<1.5 mg/L
© Data Gap Filling Settings 171 M: >0= <075 mg/L M: >0+ <0.75 mg/L
Only endpoint relevant ot it 0 Explain
U pestio ) Chordata (chordates) .
QSARs =] Actinopterygii (ray-finned... 5% Delete prediction
Automated workflows & Oryzias latipes 171 M:0.84 mg/L

Standardized workflows

Explain prediction

In nodes below: : 0,425 maiL

: 043 (04+047) mg/L

T:0.568 (0.281+1.15) mg/L

=
3
IS}
&
=2

QSARs Transfer to target

Automated worldlows

- - %) Undefined Kingdom 171 M: 234 mg/L
Standardized workflows S s et l Set AOP target
— Terrestrial Toxicity J Use for ADP
[#] Human Health Hazards 1/18 , M: 50 mg/kg bdwt/d .
[=] Profiling
—O.T,I:jelinud Copy
US-EPA New Chemical Categories Not categorized Not categorized

] Endpoint Specific

1. Go to Input
b 2. Select the cell of the tautomer, right-click and click “Transfer to target”(3) —
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Handling tautomersim of target chemical
Assigning data to parent chemical

] s Ao"’ﬂ
QSAR TOOLBOX @ l'h Tora B

¥ Profiling ¥ Category defirition  # Data G @
Gap Filing The OECD QSAR Toolbox
» ® for Grouping Chemicals

into Categories
- -
Independent MOA Similar MOA

Developed by LMC, Bulgaria
o F—— Filter endpoint tree % Parent chemical [target] tautomer #1 tautomer #2 tautomer #3 (target) [target]

cument 1

Structure
:Md: 0:P: 1] tautomer #1
01 [C: 651;Md: 32024:P: 1] Aliphatic Amines Strict (Aquati
1] Enter GF(TA)
:P: 1] Subcateqorized: Chemica| (CRLTS LT
] Subcategorized: Orga. BT = = 0
Lol (5] Physical Chemical Properties 115 M: non flammable M: non flammable
[#] Environmental Fate and Transport /1 M:100% M: 100 %

0] tautomer £2
: 1] tautomer #3 (target)

[ Ecotoxicological Information
AWSW
1/5 M >0<0.75 mafl M: 20 <0.75 ma/L i
M: ) Success -
M:
172 M: 0.054 mg/l |
1/1 M: 0.059 mg/l A prediction has been created successfully.
11 M >1.55422
e o ] 11 M: >15¢<22
11 M 0755 <1
Q DalalCepRingSetine 171 Mi »0+<0.75 mg/L M: 0+<0.75 mg/L
Only endpoint relevant
At this position:
Select a cell with a rigid (bold) path £ Actinapterygil (ray-finned...
Automated workflows & Oryzias latipes 1/1 M: 0.84 mg/L M: 084 mg/L
=d workflows =] Pimephales promelas.
M: 0.425 mg/L M: 0.425 mg/L
1c50 2/4 M: 043 [0.4-047) ma/L M: 043 [0.4+0.47) ma/L
{51 Undefined Kingdom 171 M: 234 mg/L M: 234 mg/L
- Sediment Toxicity J
L Terrestrial Toxicity i
(5] Human Health Hazards 1/18 _M: 50 mg/kg baw/d | M 50 mg/kg bewt/d i
[ Profiling
—?:edelined
US-EPA New Chemical Categories Not categorized Not categorized
Endpoint Specific
Acute aguatic toxicity dlassification by... Class 5 (Not possible to classif. Class 5 (Not

Acute aguatic toxicity MOA bv OASIS  Basesurface narcotics Basesurface 1 C I . k O K v
< . IC ] .
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Handling tautomersim of target chemical

QSAR TOOLBOX @

Gap Filling
- -
endent MOA Similar MOA

Assigning data to parent chemical

T @ W F

» Profiling ¥ Category definition ne » Report

Filter endpoint tree... Y Parent chemical Itarget] tautomer #1 tautomer #2

tautomer #3 (target) [target]

cument 1
C: T;Md: 52,P: 1] CAS: 2437254
52;P: 2] Tautomerism
1] tautomer #1
024:P: 1] Aliphatic Amines Strict {Aquati
BIC ] Enter GF{TA)

Structure

B [C: 45;Md: 25267 1] Subcategorized: Chemica
d: 1209,P: 1] Subcategorized: Orga

RN PR () physical Chemical Properties
[ Environmental Fate and Transport 11 M 100%
] Ecotoxicological Information

)P: 0] tautomer £2
[C: 1:Md: 52;P: 1] tautomer #3 (target)

[~] Data Gap Filling Settings
Only endpoint relevant
At this position:
Select a cell with a rigid (bold) path

Automated workflows
Standardized workflows

[#] Human Health Hazards
[] Profiling

[ Structure info

1/15 M: non flammable

(] Aquatic Toxicity AWSW
(&) Behavior 1/5 M: >0+ 075 mg/L
141 M: 228 mg/L

141 M: 00125 mg/L
1/2 M: 0,054 mg/L

141 M: 0,059 mg/L

1/1 M: >1.5+<2.25 mg/L
1/1 M: »1.52 <225 mg/L
1/1 M: >0.75= <15 mg/L
1/1 M: >0+ <0.75 mg/L

M: 0425 mg/L +0.568 (0.281+1.15) mg/1]
M: 043 (0.4+047) mg/L

2 R: 0.568 (0.281+1.15) mg/L

‘& Undefined Kingdem
— Sediment Toxicity

" Terrestrial Toxicity i
1/18 ,M: 50 mg/kg bdwtéd

Predefined
US-EPA New Chemical Categories Not categorized

z

: non flammable
100 %

z

>0+ <075 mg/L
228 mg/L
00125 mgiL
0,054 mafL
0,059 mg/L

>15-<2.25 mg/L
1.5+ <225 mg/L
>0.75+ <15 mg/L
>0+ <075 mg/L

M: 0.84 mg/L

M: 0425 ma/L
M: 0.43 (0.4=047) mg/L
R: 0.568 (0.281-1.15) mg/L
———

M: 2.34 mg/L

M: 50 mg/kg bawt/d

Not categorized

Xosed
[~
=&

The OECD QSAR Toolbox

for Grouping Chemicals
into Categories

Developed by LMC, Bulgaria

The OECD (Q)SAR Toolbox for Grouping

1. The Prediction is transferred to the target.

Chemicals into Categories

April 2020

87



QSAR TOOLBOX

Outlook

* Background
* Keywords
* Objectives
* The exercise
* Workflow

¢ Input

Profiling
* Data

Handling of tautomerism of target chemical
* Profiling set of tautomers

* Focus active tautomer

* Defining category for active tautomer

* Trend analysis of the focused tautomer

* Assigning prediction of tautomer to parent

* Report
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Report

* Remember the report module allows you to generate a
report on the predictions performed with the Toolbox.
This 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.

* The report consist of two sections:

* Summary report for the whole tautomeric set

* Report for the individual prediction obtained for the active
tautomeric form

* Generating the report is shown on next screenshots
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Xoe6ed
QSAR TOOLBOX e
» Input » Profiling P Category definition » Data Gap Filling QE

ort The OECD QS5AR Toolbox

irts Exp:
—] == == == for Grouping Chemicals
ao = ao ao into Categories

Prediction ['ata Matrix Category QMRF  SMIFle SDFFile CASList Data Matrix

Developed by LMC, Bulgaria

a Treols Filter endpoint tree... Y 1 [target]

% Document 1

Structure e ¥

%] Growth Rate 142 M: 0.054 mg/L

%] Mobility 1/1 M: 0.059 mg/L
= :

2 [C: 1:Md: 0:P: 0] tautomer #2

Md: 18:P: 1] tautomer #2 # 12 h 141 M: »1.5+ <225 mg/L
4] 24 h 1/1 M: »1.5+<2.25 mg/L
48 h 1/1 M: =0.75=<1.5 mg/L
[+ 72 h 1/1 M: »0+<0.75 mg/L

=l Animalia (animals)

=] Chordata (chordates)

=] Actinopterygii (ray-finned fishes,spiny r...

[*] Oryzias latipes 1/1 M: 0.84 mg/L

| Pimephales promelas
M: 0.425 mg/L
LC50 1/3 M: 0.43 (0.4—20.4?] mgﬂ.
R: 0.568 (0.281=1.15) mg/L
“—{#] Undefined Kingdom T7T W 2,38 mg/C

— Sediment Toxicity o

L Tarractrial Tawicite v

< >

1 | '

1. Click on section Report;

2. Select the Prediction (marked with “R");
3. Click Prediction.
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O

¥ Input

QSAR TOOLBOX

Reports

B B B B

Prediction Data Matrix Category QMRF  SMIFile SDF File

Documents

cument 1
[C 1] CAS: 24371254

2] Tautomerism

1] Aliphatic Amines Strict (Aquati
] Enter GF(TA)

E

th

P Category definition

—
rla

€

» Profiling

EEE B

CAS List Data Matrix

ilter endpoint tree...

—
01010
010

10100

» Data Gap Filling

Y 1 learget]

Structure

Habomomomomong
=

G

| Ecotoxicological Information
£) Aquatic Toxicity

(#] Behavior

&) Animalia (animals)
£] Chordata (chordates)

(%) Oryzias latipes
£) Bimephales promelas
LC50

%] Undefined Kingdom
— Sediment Toxicity
— Terrestrial Toxicity

[#] Human Health Hazards

] Profiling
Predefined
US-EPA New Chemical Categories

Endpoint Specific
Acute aquatic toxicity classification by Verhaar (Modified)

Acute aquatic toxicity MOA by OASIS

AWSW |

145 M: >0+<0.75 mg/L
1/1 M: 228 mg/L

1/1 M: 00125 mg/L
1/2 M: 0054 mg/L

1/1 M: 0.059 mg/L

171 M:>1.5+<2.25 mg/L
171 M: >1.5+<2.25 mg/L
171 M: >0.75+<1.5 mg/L
1/1 M: >0=<0.75 mg/L

] Actinapterygii (ray-finned fishes spiny rayed fishes)

1/1 M 0.84 mg/L

M: 0425 ma/L
&R 043 (0.4-047) mg/L |

141 M: 234 mg/L
1/18 ,M: 50 mg/kg bdwt/d
Not categorized

Class 5 (Not passible to classify accarding to these rules)

Basesurface narcotics

Generated report files

4 Prediction for C12 nitrile
Prediction report
Category report
Data matrix
4 Prediction for Tautomerism: tautomer #1
Prediction report
Category report
Data matrix

Select “Create report”
Click OK in the message informing that some chemicals will not be exported due to restrictions
associated with the ECHA CHEM database.
Select the prediction report of the target.

Warning — O *

Due to restrictions some chamicals or data are not available in report
content or in supplementary files

2
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QSAR TOOLBOX

Report

Prediction of LG50 for C12 nitrile 118
QSAR Toolbox prediction for single chemical
Date: 14 Apr 2020
Author(s):
Contact details:
Target information
Structural information Mumerical identifiers Chermical names
SMILES: CAS#: 2437-25-4 15/C12H23N/c1-2-3-4-
|cocooococoooc#n Other: EC Number: 2194401 5-6-7-8-3-10-11-12-1
3/h2-11H2,1H3
Structure C{CCCCOCHOOC0C#N
H]‘:M C12 nitrile
N
Prediction summary
TP as promelas; 96 h; Mo guideline specified
Predicted value: 0.568 (from 0.281 to 1,15)
Unit/scake> mgT
Data gap filing method: Read-across analysis
Summary: manually eclitable field 1. Predicted value
Mot provided by the user T
April 2020 92
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Outlook

* Background

* Keywords

* Objectives

* The exercise

*  Workflow
* Input
* Profiling
* Data
* Handling of tautomerism of target chemical
* Assigning prediction of tautomer to parent
* Report

* Save prediction
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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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01010 Ko6ed
QSAR TOOLBOX <> i S0t P
¥ Report ’QE

Document Chemical List Search get Endpoint

= m ¢ O

Name  Structure Composition Select ChemlIDs Database Inventory Substructure (SMARTS)  Query

¥ Input i » Category definition ~ » Data Gap Filling

Developed by LMC, Bulgaria

Filter endpoint tree... Y Parent chemical [target] tautomer #1 tautomer #2 tautomer #3 (target] [target]

Structure Mg, e B M, Mg,

1] Aliphatic Amine

LTl (5] Structure info
209;P: 1] Subcat, [EIf SYPT ST
]-* Ic 12=M:117‘5=P- LN (5] Physical Chemical Propertics 1/15 M: non flammable
tautomer £2 )
1] tautomer #3 {target) [ Environmental Fate and Transport 11 M: 100 %
[ Ecotoxicological Information
£) Aquatic Toxicity AWSW
] Behavior 1/5 M: >0+<075 mg/L

Toolbox >

Do you want to save changes to document 'Document 17

LC50 2/:

1/1 M: 228 mg/L
1/1 M: 0.0125 mg/L
1/2 M: 0,054 mg/L
1/1 M: 0,039 mg/L
11 M: >1.5+<2.25 mg/L
171 M: >1.5+ 225 mg/L
171 M: >075=<1.5 mg/L
171 M: >0+ <075 mg/L
&) Animalia (animals)
] Chordata (chordates)
£] Actinopterygii (ray-finned...
) Oryzias latipes 1/1 M: 0.84 mg/L
&) Pimephales promelas.
M: 0425 mg/L

M: 043 (0.4+047) mg/L
4 R: 0.568 (0.281+1.15) mg/L

] Undefined Kingdam
— Sediment Toxicity
— Terrestrial Toxicity
(5] Human Health Hazards
[ Profiling

—Eedeﬁncd
US-EPA New Chemical Categories

171 M: 234 mg/L

1/18 , M: 50 ma/kg bdwt/d

Not categorized

Yes | No |

5 ma/L
5 mg/L

3 5 ma/L
mg/L

M: 0.84 mg/L

M: 0.425 mg/L
M: 0.43 (04+047) mg/L
R: 0.568 (0.281=1.15) mg/L

M: 2.34 ma/L

M: 50 mg/kg bdwt/d

Nt categorized Net categerized

1.

2.
3.

Select Input;
Click on Save button;
Click Yes.
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Saving the prediction

Xese@

QSAR TOOLBOX

Save document 'Document 1
Document

T

« Config » Examples Search Examples

Developed by LMC, Bulgaria

File save

Organize » Mew folder

Document 1

# CAS: 24372 [ Desktop ~ Mame Date

Documents [7] Tutorial 12.tb4 9/24/3 File saved successfully!
< Downloads

J’! Music

: 45| Data: 44 Subcategorized:
I Ch: 16| Data: 15 Subcategori [&] Pictures

IE Ch: 12| Data: 11 Subcate
m Videos

Local Disk (C:)

o . v £ >
File name: ~ 2
Save as type: | Toolbox decuments (*.thd) ~

~ Hide Folders Cancel

Oryzias latipes 2/2 M: 0.84 mg/L
&) Pimephales promelas

S:0.84 mg/L

M: 0.425 mg/L

5:0.425 mg/L  T: 0.568 (0.281+1.15) mg/L
15: 0.43 (0.4-+0....

IM: 0.43 (04=047) mg/L
LC50 EVAR: 0.568 (0.28

Undefined Kingdom 2/2 M: 234 mg/L
+—— Sediment Toxicity
' Terrestrial Toxicity J
(%) Human Health Hazards 2/36 ,M: 50 mg/kg bdwt/d
[ Profile
Predefined

US-EPA New Chemical Categories Not categorized
Endpoint Specific
Acute aquatic toxicity classification by... Class 5 (Mot possible to dlassi...

MS: 2.34 mg/L

MS: 50 mg/kg b,

Acute aquatic toxicity MOA by OASIS ~ Basesurface narcotics
Aquatic toxicity classification by ECOS... Neutral Organics

1. Save the file;
2. Click OK.
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Open saved file

a—
- T
QSAR TOOLBOX 10100
» Input iiing » Category definition P Data Gap Filling
Document Single Chemical Chemical List
\ s crey . 3 — -
B & B @ -y § 6= 8 =
New Open CAS# Name  Structure Composition  Select ChemlDs _ Database Inventory List
(] o]
» & Document 1 .
& Document 2 4+ <« Config » Examples Search Examples
Organize * New folder = M @
~
m ~ Name Date modified  Type Size
D Tutorial 12.tb4 9/24/2019 1:4... TB4File 3
3 Tutorial 15.tb4 9/26/20194:4... TB4File n
.
&
wv < >
File name: | Tutorial 15.th4 V‘ Toolbox documents (*.tb4) ~
OEH Cancel

4

Report

Once the file has been saved
1. Go to Input;
2. Click Open;

3. Find and select file; 4. Click Open

5. Click OK.

Consistency check
Info: OK

Xos @

(=2
=1
The OECD QSAR Toolbox
fo ping Chemicals

into Categories

Developed by LMC, Bulgaria
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