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QSAR TOOLBOX

Background

AThis IS a step -by-step presentation designed to take you

through the workflow of the Toolbox for evaluating an
ad-hoc category .

AYou will learn several new functionalities which will be
repeated to assure a consistent category is defined .

Alt IS assumed that you now have some experience In

using the Toolbox so there will be multiple key strokes
between screen shots .
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QSAR TOOLBOX

Keywords

TARGET CHEMICAL - chemical of interest
MODULE 7 a Toolbox module is a section dedicated to specific actions and options (e.g. Profiling)

WORKFLOW 7 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
gueries 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 1T igroupo of substances sharing same characteristics
action). In a typical Toolbox workflow, it consists of the target chemical and its analogues gathered according
to the selected profilers

ENDPOINT TREE 1 Endpoints are structured in a branched scheme, from a broader level (Phys  -Chem
properties, Environmental Fate and transport, Ecotoxicology, Human health hazard) to a more detailed one

(e.g. EC3 in LLNA test under Human health hazard - Skin sensitization)

DATA MATRIX i 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

Category Evaluation
Two phases of evaluation process

Phase |. Evaluation of Category & Data Gap Filling:

A Investigating the structural consistency of an ad hoc
category (e.g., a category submitted by an industry
consortium to a regulatory assessment program).

A Implementation of ad hoc category building and data
gap filling.

Phasell . Extension of Category & Data Gap Filling:

A Search for other analogues which are consistent with
the submitted category.

A Data gap filling using new data matrix.
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QSAR TOOLBOX

Phase |I.  Evaluation of Category & Data Gap Filling
Step 1. Investigating the structural consistency of an ad hoc
category
Case Study

A The submission consists of a category with 19 aliphatic
amines .

A The predicted ecotoxicological endpoint EC50, 48h,
D.magna of 2-Butanamine (CAS 13952 -84-6) will be
reviewed .
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QSAR TOOLBOX

Phase |I.  Evaluation of Category & Data Gap Filling
Step 1. Investigating the structural consistency of an ad hoc
category
Workflow

The following input workflow is used :

Alnput the file for submission as an user list (In this case input
file Aliphatic amines .smi* from example directory) .

A Evaluate the category applying the following profiling schemes:

AUS- EPA New Chemical Categories
AAquatic toxicity classification by ECOSAR
AAquatic toxicity MOA of action

AOrganic functional groups (nested)

Aliphatic amines .smi* - file is available with TB installation, located at C:\Program Files (x86)\Common
Files\QSAR Toolbox 4.4\Config \Examples
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QSAR TOOLBOX

Phase I.  Evaluation of Category & Data Gap Filling
Step 1. Investigating the structural consistency of an ad hoc
category
Workflow/  Input

P Category definitien ~ » Data Gap Filling

Target Endpoint

e

- i-i Last used files

'-i From examples folder

<« Config » Examples Search Examples p
Organize v New folder Bz~ m @
Mame Date modified Type &
7 CQuick access i _
D 130_Smiles_Exactmatch.ixt 6/20/2016 12:07 PM Text Docun
@ OneDrive D Horizontal import_Ecotox.txt 10/30/2014 11:29 AM Text Docun
Aliphatic amines. LS 0PM SMI File
[ This PC L
= [ Alkyl ethers_15mi SMI File
- MNew Volume (D:) D Aldehyde analegues_1.smi 3 13 SMI File
D Acyl halides_1.smi 077 53 A SMI File
Network
I? o D Aldehyde analogues.smi 0, 42 A SMI File
[ Acyl halides.smi SMI File
[ Alkyl ethers.smi SMIFile
£ - 2>
File name: |Aliphat\c amines.smi v| All supported formats (*.smi;*s v
[ Open | [ Concel

1. Gotothe Input module;
2. Click the List buttonandselect AFr om exampl e djirlectoryo Ex
3. Browse and find the file for input;
4. Click Open .
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QSAR TOOLBOX

Phase |I.  Evaluation of Category & Data Gap Filling
Step 1. Investigating the structural consistency of an ad hoc
category
Workflow/  Input

AYou have now inserted your chemical list into the system .

ACIick on the box next to NSt r uct of etlis displays the
chemical identification information (see next screen shot) .
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QSAR TOOLBOX

Phase |I.  Evaluation of Category & Data Gap Filling
Step 1. Investigating the structural consistency of an ad hoc
category
Workflow/  Input

Xose @

QSAR TOOLBOX @ P
»E

The OECD QSAR Toolbox
r Grouping Chemicals

[T ".-' 3 'i/ L : / = E . @ into Categories

Name  Structure Composition Select ChemIDs Database Inventory List

» Input » Profiling » Category definition  » Data Gap Filling

Document Single Chemical Chemical List Target Endpoint

Developed by LMC, Bulgaria

o Filter endpaint tree...

& Document 1
D [C: 19 ] Aliphatic amines.smi 1
Structure

Hat Nely et & . . g
W 4 e +o - o
i A2 N, P \( \(\m__ e I QLY (R "’(\)\w e
w
s

Structure info 4

Additional Ids EC Number:2036... EC Number:2008... EC Number.2008... EC Number:2008... EC Number:2008... EC Number:2011... EC Number:2032... EC Number:2036... EC Number:2039... EC Number:2171... EC EC Number:2377... EC Nur

CAS Number 109-73-9 74-89-5 75-04-7 75-31-0 75-64-9 78-96-6 104-75-6 108-91-8 111-86-4 1761-71-3 5332-73-0 13952-84-6 111-68-2

CAS-SMILES relation High High High High High High High High High High High High High
1

Chemical name{s) 1-amino-butane | 1S/CHSN/c1-2/h.,, amino-ethane _ 1S/C3HIN/c1-3(.., 2-prog.., 1-H -Aminocyclohe.., T-amineactane _ 14-Bislaminecyc., 1-Propanaming,... (+)-sec-Butylam., 1-amincheptane |
Composition

Molecular formula C4HTIN CH3N C2HTN C3HIN C4HTIN C3HINO ‘C8H19N CE6HI3N ‘C8H19N C13H26N2 C4H1INO CAHTIN CTHITN
Predefined substance type Mona constituent Mono constituent Mono constituent Mono constituent Mono constituent Mono constituent Mono constituent Mono constituent Mono constituent Mono constituent Mono constituent Mono constituent Mono constituent
SMILES CCCCN N CCN CCON CCONCN CC(OCN CCCCCICTICN NCTCCEeCt CCCCCCECN NCICCECCTEC... COCCEN CCCION Ceeeceen

[] Parameters

[#] Physical Chemical Properties

[5] Environmental Fate and Transport
[# Ecotoxicological Information

[ Human Health Hazards

1. Expand AiStructure i|jnfobod

19 [
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QSAR TOOLBOX

Input
Define target endpoint

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

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

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

QSAR TOOLBOX @ T e
-

The OECD Q5AR Toolbox
for Grouping Chemicals

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

Document Single Chemical Chemical List Search Target Endpoint

' % x “51 E n ...: ﬁ @ . [ % E’ E . . Y @ into Categories

New Open Close Save CAS# MName  Structure Composition  Select ChemlDs Database Inventory List Substructure (SMARTS)  Query Define Developed by LMC, Bulgaria
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QSAR TOOLBOX

Define target endpoint
Overview

QSAR TOOLBOX

» Profilng » Category definition P Data Gap Filling

Document Single Chemical Chemical List

. % x ¥ *| Select endpoint

New  Open  Close

° e Filker: |
& Document 1

D [ 19;Md: 0;P: 0] Alig

|| Close |

I* Physical Chemical Properties
I Erpi nsport

cotoxicological Information
Aq !
Sediment Toxicity ber:2008... EC Number:2008... EC Numk (5] Select endpoint X [F2377... EC Number2038...
75640 78-96-6 5 11-68-2
High High I Ecotoxicological Infermation High
IN/c1-3(., (terbutylamine | 1-Aminc stylam., 1-amincheptane _
C4HTIN C3HINO CTHITN
snstituent Mono constituent Mono co iituent Mono constituent
CCOCIN CCO)CN CCCCCECN

Effect N | Intoxication o
Duration s 48h 5

Arrrera—

Endpoint R [Ecso || Selection of additional
metadata fields:

Click on Target Endpoint and define ;

Select Ecotoxicological Information, Aquatic toxicity ;
Click Next ;
Select endpoint EC50 from the drop down menu; and consecutively select the L x
following metadata

Test organism(spices) 1 Daphnia magna ; Duration i1 48 h; Effect 7 Intoxication ;
Click Finish

18
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QSAR TOOLBOX

Define target endpoint
Overview

— — a6
QSAR TOOLBOX @ % Pe
» Report QE

Document Single Chemical Chemical List Search Target Endpoint The OECD QSAR Toolbox
. for Grouping Chemicals

[T ’.a' 3 @I =] Y @ tega

Name  Stucture Composition  Select ~ ChemiDs Database Inventory s Subs MARTS) Query

¥ Input ¥ Profiling » Category definition ¥ Data Gap Filling

Developed by LMC, Bulgaria
Filter endpoint tree...

Documents

Document 1

[ [C: 19;Md: 0:P: 0] Aliphatic amines.smi HaC. Ny i B J
Structure HEn A -, e Y ; \l/\w e w,fi /O M pelieg i s, n;c\*w o
W o CHy e 2
oy

] Structure info

— Additional Ids EC Number:2036... EC Number:2008... EC Number:2008... EC Number:2008... EC Number:2008... EC Number:2011... EC Number:2032... EC Number:2036... EC Number:2029... EC Number:2171... EC Number:2262... EC Number:2377... EC Number:2038.
—— CAS Number 109-73-9 74-89-5 75-04-7 75-31-0 75-64-9 78-06-5 104-75-6 108-01-8 111-86-4 1761-71-3 5332-73-0 13952-84-6 111-68-2

— CAS-SMILES relation High High High High High High High High High High High High High

—— Chemical namels) 1-amino-butane | 1S/CHIN/CI-2/h., amine-cthane  1S/C3HON/c1-3(.., (tert)butylamine , 1-Aming-2-prop.., 1-Hexanamine, 2., 1-Aminecyclohe.., 1-aminoactane , 1.4-Bislaminocyc., 1-Propanaming,.., (+-)-sec-Butylam., 1-aminoheptane |

—— Composition
— Molecular formula CAHTIN CH5N C2HTN C3HIN CAHTIN C3HINO CBHISN CEH13N CBHI9N C13H26N2 CAHTINO CAHTIN CTHITN
I Predefined substance type Mono constituent Mone constituent Mono constituent Mono cansti Mong consti Mono consti Mon consti Mono constituent Mono consti Mono consti Mono consti Mona consti Mono constituent
— SMILES ccoen N ccN CCON cCEEOm CCO)CN CCCCC(COCN. NCTCCCCet CCOCCCCCN NCTCCC(CCT)CC... COCCCN CCCON CCCceeen

(2] Parameters

[] Physical Chemical Properties

[*] Enyi LEate and Transport

€] Ecotoxicological Information
] Aquatic Toxicity AWSW
O] Intoxication

Cl4gh
=] Animalia (animals)
£] Arthropoda (arthropods)
£] Branchiopoda (branchiopa.

C] Daphnia magna
EC50

4 .
— Terrestrial Toxicity
[5] Human Health Hazards

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

Phase |I.  Evaluation of Category & Data Gap Filling
Step 1. Investigating the structural consistency of an ad hoc
category
Workflow/  Profiling

AThe first step of the category evaluation according to Phase | is the
consistency check of the category which starts with evaluation of the

robustness  with respect to structural  functionalities . The following
schemes could be used for this purpose :
AUS-EPA New Chemical Categories (hereafter cited as US -EPA)

AAquatic toxicity classification by ECOSAR (i.e. ECOSAR)
AAquatic toxicity MOA of action (i.e. MOA)
AOrganic functional groups (nested) (i.e. OFG(nested))

ASeIectﬁprofiIingmethods 0O by clicking on the boxes b
the profilersand Click iAppl y 0. Before selecting th
unselect all (see next screen shot).
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QSAR TOOLBOX

Phase |I.  Evaluation of Category & Data Gap Filling
Step 1. Investigating the structural consistency of an ad hoc
category
Profiling

Xose @
QSAI ILBOX 10100 (=)

» Category definition » Data Gap Filling ME

Profiling, Custom profile The OECD QSAR Tuglt-c-:«

for emicals
) lh‘.’ﬂ' =
o J

New Delate

Eramreis Filter endpaint trez...

it 1
D [C: 19;Md: O;P: 0] Aliphatic amines.smi " W | owe g . "
St /O e i Y 2 ?{ B Tl =¥ © A IS PN N
¥ H o 1

& Structure info
(] Parameters
[# Physical Chemical Properties

&) Animalia (animals)
&) Arthropoda (arthropods)

Sediment Toxicity
Terrestrial Toxicity
[#] Human Health Hazards

- Sacted |
Select Al Unselect All [[Invam

Suitable -~
Acute aquatic toxicity dassification by Verhaar (Modified) ’
Acute aquatic toxicity MOA by OASIS
‘Aguatic toxicity classification by ECOSAR

T

"] US-EPA New Chemical Categories

W Plausiue
W Chemical elements
W Groups of elements
W Hydrolysis halfife (Ka, pH 7)(Hydrowin)
Wl Hydrolysis halfife (Ka, pH 8)(Hydrowin)
Il Hydrolysis half-iife (Kb, pH 7){Hydrowin)
Il Hydrolysis half-ife (Kb, pH 8){Hydrowin)
W Hydrolysis half-life {(pH 6.5-7.4)
M Ionization at pH = 1
M Ionization at pH = 4
W Tonization af nH = 7.4

1. Goto Profiing  module;
2. Select suitable profiler - all green highlighted profilers;

3. Click Apply to apply the profilers to the list of chemicals. The results will appear on datamatrix l!l
(see next slide)

The OECD QSAR Toolbox for Grouping Chemicals into Categories April, 2020 21



QSAR TOOLBOX

Phase I  Evaluation of Category & Data Gap Filling
Step 1. Investigating the structural consistency of an ad hoc
category
Profiling

bl 01
QSAR TOOLBOX @ J.'h SBio0

» Profiling P Category definition  » Data Gap Filling

Profiling Custom profile

2 6 5@

Apply  View New  Delete

[~] Documents Filter endpoint tree..

Xose@
P
&

The OECD QSAR Toolbox
for Grouping Chemicals
into Categaries

Developed by LMC, Bulgari

Document 1

[ [C: 19:Md: 0:P: 0] Aliphatic amines.smi
Structure /O e " R
"

(] Structure info
() Parameters.
(%] Physical Chemical Properties

(3] Environmental Fate and Transport
C
AWSW |

&) Animalia (animals)
£) Arthropoda (arthropods)

&1 Branchiopoda (branchiopo...
] Daphnia magna

EC50

: — Sediment Toxiclty |

. Profiling methods Terrestrial Toxicity i

Options 4 [#) Human Health Hazards 1

Select All Unselect All ] Profi
uitable i )
Acute aquatic toxicity ciassification by Verhaar (Modified) Predefined

Acute aquatic toxicty MOA by OASIS US-EPA New Chemical Categories Aliphatic Amines  Aliphatic Amines  Aliphatic Amines  Aliphatic Amines  Aliphatic Amines  Aliphatic Amines  Aliphatic Amines  Aliphatic Amines  Aliphatic Amines  Aliphatic Amines  Aliphatic Amines  Aliphatic Amine:

Aguatic toxicity classffication by ECOSAR Endpoint Specific
US-EPA New Chemical Categories

W Plausible
BEre )z e Acute aquatic toxicity MOA by OASIS MNarcotic Amine  Marcotic Amine  Marcotic Amine  Narcotic Amine  Narcotic Amine  Narcotic Amine  Narcotic Amine  Narcotic Amine  Narcotic Amine

Acute aquatic toxicity classification by... Class 2 {less inert...Class 2 (less inert...Class 5 (Not pos... Class 5 (Not pos... Class 2 {less inert...Class 2 {less inert...Class 5 (Not pos... Class 2 (less inert...Class 2 (less inert...Class 2 {less inert...Class 5 {Not pos... Class 2 (less iner

Marcotic Amine  Marcotic Amine

W Groups of elements Aquatic toxicity classification by ECOS... Aliohatic Amines Aliphatic Amines  Aliphatic Amines  Aliphatic Amines  Aliphatic Amines  Aliphatic Amines  Aliphatic Amines  Aliphatic Amines Aliphatic Amines  Aliphatic Amines  Aliphatic Amines  Aliphatic Amine:

M Hydrolysis half-ife (Ka, pH 7)(Hydrowin)
Hydrolysis half-ife (Ka, pH 8){Hydrowin)

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

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

M lonization at pH

W Ionization at pH
Ionization at pH
M Ionization at pH = 9
iski Rule Oasis
‘OECD HPV Chemical Categories

Metabolism/Transformations
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QSAR TOOLBOX

Phase |I.  Evaluation of Category & Data Gap Filling
Step 1. Investigating the structural consistency of an ad hoc
category
Workflow/  Profiling

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

A The results of profiling automatically appeared as a dropdown
box under the target chemical.

A The overall result for the list of chemicals can be seen by right
clicking in the space near the profiler in the endpoint tree and
select Profile statistics ~ from the dropdown menu (see next screen
shot).
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QSAR TOOLBOX

Phase I:

QSAR TOOLBOX

Profiling Custom profile

0 "
%
MNew Delete

Documents Filter endpoint tree...

Profiling methods
5 Selected
Invert

Opti Structure

f

ns 4

Select All
Suitable

Unselect All

~

Acute aquatic toxicity clssification by Verhz
Acute aquatic toxicity MOA by QASIS
Aguatic toxicity classification by ECOSAR
US-EPA Mew Chemical Categories
Plausible

I Chemical elements
B Groups of elements
W Hydrolysis half-life (Ka, pH 7)({Hydrowin)
B Hydrolysis half-life (Ka, pH 8)(Hydrowin’(
W Hydrolysis half-life (Kb, pH 7 }{Hydrowin
W Hydrolysis half-ife (Kb, pH 8){Hydrowin
B Hydrolysis half-life (pH 6.5-7.4)
M lonzation at pH = 1
M lonization at pH = 4
M Ionization at pH = 7.4

Ionization at pH = 9
B Lipinski Rule Oasis
W OECD HPV Chemical Categories
W Organic functional groups
Organic functional groups (nested)
W Organic functional groups (US EPA)
M Organic functional groups, Norbert Haider (4|

B Dot bindin o L. A ACTE

[#] Structure info

[#] Parameters

[#] Physical Chemical Propert
[%] Environmental Fate and Ti
[#] Ecotoxicological Informat
[¥] Human Health Hazards

! Profiling

Categories
dpoint Specific

by OASIS

(nested)

category
Profiling

¥ Category definition » Data Gap Filling

Evaluation of Category & Data Gap Filling

Step 1. Investigating the structural consistency of an ad hoc

US-EPA New Chemical

Acute aquatic toxicity classi...

Aquatic toxicity classificati...

Organic functional groups

Marcotic Amine

Marcotic Amine

Narcotic Amine  Marcotic Amine

Acute aquatic toxicity MOA

Aliphatic Amines Aliphatic Amines Aliphatic Amines Aliphatic Amines

Aliphatic amine,...
Amine, primary

Aliphatic amine,...
Amine, primary

Aliphatic amine,...
Amine, primary

Aliphatic amine,...
Alkane, branche...

F 4& Export Data matrix
F Export CAS list L3 () Profile Statistic - o x ... °
o st
&)  Expand branch [ Group by categary
& | Collapse branch EaCazacy Count i
I 1_|Aliphatic Amines 19 Jroogl
i | Expan Al [Save tosmi | [Addiin newdoc| [ Show all chemicals
) Collapse Al
‘= Open path
D | copypath Actions
US-EPA New Chemical Categories
Sort » 0
US-EPA New Chemi »
Activate AOP 2
Activate Effectopedi .
£
- S04
Profile Statistic & | 3w
Aliphatic Amines  Aliphatic Amines  Ali |tic Amir
o4
; Aliphatic Amines ;
Class 5 (Not pos... Class 2 (less inert Clis & aes oo e _p‘._.. e s e s s & (v e s o e s s s B (IE55 01

Marcotic Amine  Marcotic Amine  Narcotic Amine  Marcotic Amin

Aliphatic Amines Aliphatic Amines Aliphatic Amines  Aliphatic Amir

Aliphatic amine,...
Alkane, branche...

Alcohol Aliphatic amine,...
Aliphatic amine,... Alkane, branche...

Aliphatic amin
Amine, primar
v

3

1. Right click above US

statistics for the

- EPA profiler; 2.

Select Profile Statistics;
| i st-ERAO cprhreafi iclad rs.

3. A window appears with profile

a’clrlo stsh efi LeSh e mi al s
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QSAR TOOLBOX

Phase |I.  Evaluation of Category & Data Gap Filling
Step 1. Investigating the structural consistency of an ad hoc

category
Profiling/  Statistics according to ECOSAR
.~ | Profile Statistic = O X
[] Group by category 19 Aliphatic Amines
-# oy Count o 1
< 1 |Aliphatic Amines 19 100.00
I |Saveiusmi||l3rint| |Addinnewdoc|
1 2 3 .
109-73-9 74-89-5 75-04-7
BN S NN o
4 5 6
75-31-0 75-64-9 78-96-6
Actions HyC MH _‘!c><Ha HO.
\I/\'HE
Hi
20 \Lu/ Ha o
7 8 9
104-75-6 108-91-8 111-86-4
t
10+ oy
10 11 12
0 1761-71-3 5332-73-0 13952-84-6

Repeat steps 1 and 2 from slide 24.
1. In this case all 19 chemicals are Aliphatic amines according to ECOSAR profiler.
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QSAR TOOLBOX

Phase I.  Evaluation of Category & Data Gap Filling
Step 1. Investigating the structural consistency of an ad hoc
category
Profiling/  Statistics according to Aquatic toxicity MOA by
OASIS

| Profile Statistic - [m| x
] Group by categary 19 Narcotic Amine
=T e g oy Counf
< A = g 00.00
m
1 |Savetusmi| [Add in new doc |
~
2 1 3
74-89-5 109-73-9 75-04-7
. ERN e

5] 4 7
78-98-6 75-31-0 104-75-8
o
o L I s
THy
20 \_Jl
5 8 a
75-64-9 108-91-8 111-86-4
H3
” s
£ g m e
210 ><"7 /O
[v] Hal Ha
10 1 12
1761-71-3 5332-73-0 13052-84-6
O T CH
Narcotic Amine T e e [L "

1. Inthis case all 19 chemicals are Narcotic amines according to MOA by OASIS profiling scheme
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QSAR TOOLBOX

Phase I.  Evaluation of Category & Data Gap Filling
Step 1. Investigating the structural consistency of an ad hoc
category
Profiling/  Statistics according to OFG (nested)

1.1l n this case all the chemicals in the category are
according to OFG (nested) scheme
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