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QSAR TOOLBOX

Background

* This is a step-by-step presentation designed to take you
through the workflow of the Toolbox for evaluating an
ad-hoc category.

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

* It 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 - a Toolbox module is a section dedicated to specific actions and options (e.g. Profiling)

WORKFLOW - the use, in combination, of the different modules (e.g. prediction workflow: from input to
report)

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

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

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

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

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

Category Evaluation
Two phases of evaluation process

Phase I. Evaluation of Category & Data Gap Filling:

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

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

Phase II. Extension of Category & Data Gap Filling:

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

* 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

The submission consists of a category with 19 aliphatic
amines.

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:

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

* Evaluate the category applying the following profiling schemes:

* US-EPA New Chemical Categories

* Aquatic toxicity classification by ECOSAR
* Aquatic toxicity MOA of action

* Organic 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

Target Endpoint

e

i-i Last used files

'-i From examples folder

X

4+ <« Config » Examples v | O Search Examples el

Organize v New folder Bz~ m @

Mame Date modified Type &

7 CQuick access

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 ] A
= [ Alkyl ethers_15mi SMI File
- MNew Volume (D:) D Aldehyde analegues_1.smi 3 13 SMI File
D Acyl halides_1.smi 077 T3 A SMI File
Network
I? o D Aldehyde analogues.smi 9 G42 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

oo ] | Cone

]
1. Go to the Input module;
2. Click the List button and select “"From example directory”; Ex
3. Browse and find the file for input;
4. Click Open.

The OECD QSAR Toolbox for Grouping Chemicals into Categories April, 2020 13




QSAR TOOLBOX

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

®* You have now inserted your chemical list into the system.

* Click on the box next to "“Structure info”; this 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

Xosed

QSAR TODLBOX @ &
»E

The OECD QSAR Toolbox
r Grouping Chemicals

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

Name  Structure Composition Select ChemIDs Database Inventory List Substructure (SMART

» 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 Hety et ? . Y a
B E e o N .
P e, L \( \(\m; [y (LS QLY [N "’(\)\W LA
oy
“a

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 “Structure info”

19 [

\ |
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QSAR TOOLBOX

Input
Define target endpoint

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

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

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

Xoserd

QSAR TOOLBOX gﬂ

New

-

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

& X mm- > § ¢&6.m B EE. B ¢ ©

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

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

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 Filter: || || Close |

& Document 1

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

I* Physical Chemical Properties
I Enyi nsport " e ey

comxicoloiical 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 Information High
IN/c1-3(., (terbutylamine | 1-Aminc stylam., 1-amincheptane _
CAHTIN C3HINO CTHITN
anstituent Mono constituent Mono co stituent Mono constituent
CCOCIN CCO)CN CCCCCECN

Effect N | Intoxication o
Duration s 48h 5

Arrrera—

Endpoint N | EC50 & 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) - Daphnia magna; Duration - 48 h; Effect - Intoxication;
Click Finish.

18
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QSAR TOOLBOX

Define target endpoint
Overview

a6ed
QSAR TOOLBOX @ Yar00 (=T
>

The OECD QSAR Toolbox
for Grouping Chemicals

[T ’.a' ﬁ @I =] Y @ tega

Name Structure Composition  Select s Subs MARTS) Query

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

Document Single Chemical Chemical List Search Target Endpoint

Developed by LMC, Bulgaria
Filter endpoint tree...

Documents

Document 1

[ [C: 19;Md: 0:P: 0] Aliphatic amines.smi HyC. N, 2
S woe e, o Y >< N e /O — Ve all N I RSN
W o oy e 2

] 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 .
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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

* The first step of the category evaluation according to Phase I 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:

* US-EPA New Chemical Categories (hereafter cited as US-EPA)
* Aquatic toxicity classification by ECOSAR (i.e. ECOSAR)
* Aquatic toxicity MOA of action (i.e. MOA)

* Organic functional groups (nested) (i.e. OFG(nested))

* Select “profiling methods” by clicking on the boxes before the names of

the profilers and Click “Apply”. Before selecting the profiling methods
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

pro—
ILBOX
n; rofiling ata » Category definition » Data Gap Filling
rofiling, Custom profile

g e &I

View New Delate

Documents

[ [C: 19;Md: O;P: 0] Aliphatic amines.smi

[3] Physical Chemical Propertics
tal Fate and Transport

AWSW

T

- 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
"] 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. Go to Profiling 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 x|
(see next slide)
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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

& o rh "
0l 0o
QSAR TOOLBOX 10100

» 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

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

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

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

secd

QSAR TOOLBOX 2e

¥ Category definition » Data Gap Filling '@'E

Custom profile The OECD QSAR

MNew Delete

. . i & Export Data matrix
[ — Filter endpoint tree... Ml E =] Profile Statistic _ o % ~
. & Expand branch [ Group by category
° Profiling methods Q| Collapse branch # Category Count %
[o] s 4 5 Selected Structure I 1_|Aliphatic Amines 19 Jroogl
f Select All Unselect Al Invert = | Bzl [Save tosmi] [Add i newdas] [ Showall chemicals
Suitable ” & Collapse All
Acute aquatic toxicity clssification by Verhz [ Structure info = Openpath
Acute aquatic toxicity MOA by QASIS & 3 Copypath Actions.
quatic toxicity classification by ECOSAR Parameters US-EPA New Chemical Categories
US-EPA New Chemical Categories [#] Physical Chemical Propert Sort 4 2
Plausible [#] Environmental Fate and Ti US-EPA New Chemi »

— I:Ie|:1enm [#] Ecotoxicological Informat Activate AOP 2
- o . i [#] Human Health Hazards Activate Effectopedi
W Hydrolysis half-life (Ka, pH 7)({Hydrowin) = *gm ]
M Hydrolysis half-life (Ka, pH 8)(Hydrowin | | Profiling Profile Statistic & | K
W Hydrolysis half-life (Kb, pH 7 }{Hydrowin edefig

b - lew Chemica iphatic Amines iphatic Amines ] tic Amir
= :V:"’W“F :agﬁe ?‘ﬁ g*s'_g)g'?d"’“" US-EPA New Chemical Aliphatic Amines  Aliphatic A Al ic Ami

ydrolysis half-Ifee (pH 6.5-7. Categories
M lonzation at pH = 1 teg - 1
e dpoint Specific 0
M Tonzation at pH = 4 : Aliphatic Amines -
Acute aquatic toxicity classi... Class 5 (Not pos.. Class 2 (less inertu.Clice & om pomin s o i i miin — s s o s v prmrns s — g s s rend £ (€55 007

M Ionization atpH =9 Acute aquatic toxicity MOA WEL Tt TN Marcotic Amine  Marcotic Amine  Marcotic Amine  Marcotic Amine  Marcotic Amine  Narcotic Amine  Marcotic Amin
M Lipinski Rule Oasis by OASIS

W OECD HPV Chemical Categories
 Organic functional groups Aquatic toxicity classificati... Aliphatic Amines  Aliphatic Amines  Aliphatic Amines  Aliphatic Amines  Aliphatic Amines  Aliphatic Amines  Aliphatic Amines  Aliphatic Amir
Organic functional groups (nested)

I Organic functional groups (US EPA) — — - — — - — — —
B Organic functional groups, Norbert Haider ( Organic functional groups Aliphatic amine,... Aliphatic amine,... Aliphatic amine,... Aliphatic amine,... Aliphatic amine,... Alcochol Aliphatic amine,... Aliphatic amin
o ISt (nested) Amine, primary  Amine, primary  Amine, primary  Alkane, branche... Alkane, branche... Aliphatic amine,... Alkane, branche... Amine, primar

3

[ =

1. Right click above US-EPA profiler; 2. Select Profile Statistics; 3. A window appears with profile
statistics for the list of chemicals across “"US-EPA” profiler. All the chemicals are “Aliphatic amine”
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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

1 Profile Statistic

[] Group by category
—_—
L - Count o
< 1 |Aliphatic Amines 19 100.00
=~

19

Aliphatic Amines

|Saveiusmi||l3rint| |Addinnewdoc|

O X

Actions

20

Hat HHz
\g

H3
Hyt
Hi
Hy

1 2 3
109-73-0 74-80-5 75-04-7
HyCo, oo iH2 H;c\\an o
4 5 6
75-31-0 75-64-9 78-96-6

7 8 9

104-75-6 108-91-8 111-86-4
10 11 12
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.

The OECD QSAR Toolbox for Grouping Chemicals into Categories
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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
6 4 7
78-96-6 75-31-0 104-75-6
o
e I s
THy
20 '\_Jl
5 & 4
75-64-9 108-91-8 111-86-4
H3
o e
5 a2
210 ><"7 /O
[v] Hal Ha
10 n 12
1761-71-3 5332-73-0 13952-84-6
07 CH
Narcotic Amine e e HaCy ,L -

1. In this 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)

| Profile Statistic - O *

["] Group by category

# (Ca Count %
1 [phatic amine, tertiary+Amine, tertia erl(2 10.53

Aliphatic amine, primary+Aming, primar_!,HM El 47.37 el al B
' 3 [Aliphatic amine, primary+Amine, primary+Eth{l1 5.26 "
4 |Aliphatic amine, primary+Amine, primary+Cycl 10,53 1 2 3
\ 5 [Aliphatic amine, primary+Alkane, branched wi’l 5.26 100-73-0 74-80-5 75-04-7
\ Aliphatic amine, primary+Alkane, branched/t 1 5.26
a iphatic amine, primary+Alkane, bran, wit[1 5.26
g |Aliphas ine, primary+Al nched wit|1 5.26 Hala o2 Hit " e
9 |Alcohol+Aliphatic amine, primary+Alkane, brar|l 5.26

75-31-0 75-64-9 78-96-6

g NHy et = .
Actions \|</ . \K\\—z
anic functional groups (nested) My He o
1 9 10

TES 111-86-4 1761-71-3

4
-

4 //
5\ ; 4 4 4 4 4 s . o e eSen
o .

a &, terti..

/ " 8 14

5332-73-0 108-91-8 111-26-2

1.In this case all the chemicals in the category are categorized as “Aliphatic amine,”
according to OFG (nested) 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
Recap

° Chemicals are defined as:

* Aliphatic amines (broader category than primary amines)
— US-EPA categories, ECOSAR classification

* The statistics of organic functional groups provide
detailed alert description of all 19 structures. However,
all 19 chemicals have aliphatic amines fragment.

* It could be concluded that the category is consistent with
respect to structural functionalities (chemicals are
empirically similar- they all are aliphatic amines).
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Outlook

* Background
* Keywords
* Category evaluation — overview

°* Phase 1. Evaluation of Category & Data Gap
Filling

®* Step 1: Investigating the structural consistency of an
ad hoc category.

*Step 2: Investigating the applicability domain
of an ad hoc category.
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Phase I: Evaluation of Category & Data Gap Filling
Step 2. Investigating the applicability domain of an ad hoc category

In step 2, the applicability domain of the category will be
investigated. The domain consist of two layers:

* Boundaries of structural functionalities
- Aliphatic amines
®* Parametric boundaries
- log Kow (from 0.64 to 7.71)
- Molecular weight (from 31 to 269 Da)
- Water solubility (from 0.48x10-1 to 1x10% mg/l)

You are now ready to extract the 2D and/or 3D parameters in order
to check the parametric boundaries (see next screen shot).
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Phase I: Evaluation of Category & Data Gap Filling
Step 2. Investigating the applicability domain of an ad hoc category
Extracting 2D and 3D parameters
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QSAR TOOLBOX

Phase I: Evaluation of Category & Data Gap Filling
Step 2. Investigating the applicability domain of an ad hoc category
Extracting 2D and 3D parameters
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QSAR TOOLBOX

Phase I: Evaluation of Category & Data Gap Filling
Step 2. Investigating the applicability domain of an ad hoc category
Extracting 2D and 3D parameters - results
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QSAR TOOLBOX

Phase I: Evaluation of Category & Data Gap Filling

Step 2. Investigating the applicability domain of an ad hoc category
Extracting 2D and 3D parameters - results

Filter endpoint tree... Y 2 3 o 3 B ! 8 |
HyC Wz Hyt 3 e \
Structure e R i ) ‘\l/\'m: u.-:WCH;
Hyke H o ©Hz
Ha
Parameters
2D
1.63 0.83 -0.64 -0.15 0.27 0.72 -1.19 2.73
log Kow
Molecular Weight 99.2 Da 73.1Da 31.1Da 45.1 Da 598.1 Da 731 Da 754 Da 129 Da

Water Solubility  CAE*04ma/L  203E:05mg/L  TE-06 mg/L 1E+06 mg/L 838E+05mg/L  6.22E+05mg/L  1E+06 mg/L 3.68E+03 mfﬂ

The boundaries of the three phys-chem parameters fall in the
following ranges:

1. log Kow (from 0.64 to 7.71)
2. Molecular weight (from 31 to 269 Da)
3. Water solubility (from 0.48x10-1 to 1x10° mg/I)
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Outlook

* Background
* Keywords
* Category evaluation — overview

°* Phase 1. Evaluation of Category & Data Gap
Filling

*Step 1: Investigating the structural consistency of an
ad hoc category.

*Step 2: Investigating the applicability domain of an
ad hoc category.

*Step 3: Reading data for the analogues

The OECD QSAR Toolbox for Grouping Chemicals into Categories April, 2020 35



QSAR TOOLBOX

Phase I: Evaluation of Category & Data Gap Filling
Step 3. Reading data

* Next, the Data matrix is constructed by extracting available
experimental results for all 19 members of the category.

. Based on preceding category evaluation, no outliers have been
identified violating the structural and mechanistic consistency of

the category.
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Phase I: Evaluation of Category & Data Gap Filling
Step 3. Reading data
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£] Daphnia magna
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—— Sediment Toxicity
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[ Profiling

Inventories -

1. Go to Data module; 2. Select the green highlighted databases related to
aquatic toxicity EC 50 Daphnia magna; 3. Click Gather; 4. Click OK.
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Phase I: Evaluation of Category & Data Gap Filling
Step 3. Reading data

The system automatically gives indication for the number of gather experimental
data points
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379 points added across 16 chemicals,
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Feeding Behavior 1l M: 40 mg/L
i) Growth 10/10 M: 272 mg/L M: 938 mg/L M:448mg/l  M:581mg/L  M:639 mg/L M: 31.7 mg/L M: 71 mg/L
Databases &) Intoxication
14/30 M:19mg/L M:S0mg/L M:9Smg/l M:3Tmgl M: 136 (112 166... M:062mg/l | M:»8.3 mg/L M:180ppm  M:20(3.8+84
Select All Unselect All
+ Wl Physical Chemical Properties
» [ Environmental Fate and Transport
Ecotoxicological Information
Aquatic ECETOC &) Branchiopoda (branchiopo.
M Aquatic Japan MoE
Aquatic OASIS .
ECHA REACH w2 M: 95 mg/L B
ECOTOX 172 M: 260 mg/L
Food TOX Hazard EFSA 11713 M: >100 mg/L 486 mg/! M: 163 (147=180... M: 916 (77.1=10... M: 1.9 (1.5=24)... M: 9.4 (6.
» % Human Health Hazards . .
] Mortality 15115 M:24mg/l M:ddmg/l  M:S6mg/ll M:10mgd M 1E+03mg/L  M:28mg/l M:210mg/L M:7(59:84)m. M:515mgll | M: 275 (250301, M: 21.8 (19.7+
(i) Physiology 630 M:>1E+03 mg/L M:3.5mg/L M:0128mg/L  M: 1.3E-08 ug/cell M: 1€-09 ug/cell
' Population 9/108 Mi0.14mg/L M:002mg/l M:31Img/l  Milimg/L M:1Smg/l  Mi16mg/L M:002mg/l | M:0.07 (0=1.28).,
—— Sediment Toxicity i
i3] Terrestrial Toxicity 6/13 ,M: 578 mg/L M: 15 mmal M: 26 mmol M: 2%
Human Health Hazards ”n, M: 426 mg/kg

Inventories

\ \ 1. Click OK [ E
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QSAR TOOLBOX

Outlook

* Background
* Keywords
* Category evaluation — overview

°* Phase 1. Evaluation of Category & Data Gap
Filling

*Step 1: Investigating the structural consistency of an
ad hoc category.

*Step 2: Investigating the applicability domain of an
ad hoc category.

* Step 3: Reading data for the analogues

*Step 4: Data gap filling for 2-Butanamine
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QSAR TOOLBOX

Phase I: Evaluation of Category & Data Gap Filling
Step 4. Data gap filling for 2-Butanamine

* As mentioned before (slide 28) the category is structurally and
mechanistically similar

. Hence the data gap could be filled in for analogues from the
category. In this case we will fill the gap for 2-Butanamine (this
will be our target chemical)

* Before proceeding with filling data gap you should navigate to
the column corresponding to the target chemical (see next
slide).
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QSAR TOOLBOX

Phase I: Evaluation of Category & Data Gap Filling
Step 4. Data Gap Filling for 2-Butanamine
Navigate to the target chemical

@
(@

p g o QsA
d d o Q)SAR dardized d b =
i 2 - . . 2 8 9 10 1 12 A
Do Filter endpoint tree.. Y ‘| Possible data inconsistency — ] » - - - - - .
Do
-
0 - - .__2-Butanamine | .
4 Structure e A I Class - Y\m., o e LRy Reove s LN, ~!<\)\w) oy
' Duration o
I Effect
3] Structure info I Endpoint
Parameters I Kingdom
20 4 Native scale/unit
D [¥ImgyL (9 chemicals: 10 data)
[5] Physical Chemical Properties ol/L (1 chemicals: 1 data)
[ Environmental Fate and Transport 2714 [Mlug/L (1 chemicals; 2 dats)
=] E(nluxi(n!ugi(a.l I'nfmmaﬁnn I Phylum
-] Aquatic Toxicity AW SW I Test organisms (species)
& Avoidance 1”71
Beh; 9/36 M: 19 mg/L M . M: 327 mg/L M: 9.5 mg/L £ 21.8 (19.7+24.
R - me B Select scale/unit to use me B me {
] Biochemistry " M S N
|- Development 22 Jg/m® [0 native data_and 13 converted]
|- Feeding Behavior " log(1/mol/l) [0 native data and 13 converted]
L [10 native data and 3 converted
< > & Growth 10710 M: 272 mg/L g’l"fL [[1 native data and 12 convertad]] M: 639 mg/L M: 31.7 mg/L : 71 mg/L
EIniqdcation molfm® [0 native data and 13 converted] v
~ Data Gap Filling g ®24h 14/30 M: 19 mg/L M - - - ~166... M:062 mg/L  M: 83 mg/L M: 180 ppm : 20 (8.8-84)
¥ 0 Cl48h Converted data
C] Animalia (animals) 10 from scalefunit mg/L
8 i i ) 1 from scalefunit mol/L
a rigid (bold) pat &) Branchiopoda (branchiopo... 2 from scale/unit pg/L
d workflo 0 =) Daphnia magna
Hos e ECO 172
EC100 172
— 9733 M>100 g/ Chemicals 11/11; Data 13/13 M: 19 (15-24).. 94 (69-12)..
i3] Martality 15115 M:24mg/L M:4dmg/l  Misomg/l  M:lUmg/L Mile-U3mg/l M:28mg/l M:210mg/lM:7(5.9284) m., M:5.15 mg/L ;218 (10.7:24,
3] Physiology 6/30 M: >1E+03 mg/L M: 3.5 mg/L LM:0129 mg/L | M: 1.3E-08 ug/cell M: 1E-02 ug/cell
“—# Population 9/108 M: 014 mg/L  M:0.02mg/L  M:311mg/l  M:1.1mg/L M: 15 mg/L o M: 16 mg/L M:002 mg/L | M:0.07 (0<1.28)..,
+—— Sediment Toxicity .
%] Terrestrial Toxicity 6/13 _M: 578 mg/L M: 15 mmel M: 26 mmol M:2%
[2) Human Health Hazards 171, M: 426 mg/kg

1. Go to Data Gap Filling module; 2. Found the target chemical (2-Butanamine); 3. Click on the cell
corresponding to target endpoint (yellow highlighted row); 4. Click Trend analysis; Possible data

* | inconsistency window appears, click OK (5)
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QSAR TOOLBOX

Phase I: Evaluation of Category & Data Gap Filling
Step 4. Data Gap Filling for 2-Butanamine

&

» Input

QSAR TOOLBOX

» Profiling

Worlkflow

L

Standardized Automated

Gap Filling

Read across

(Q)SAR

Filter endpoint tree...

Documents

P Category definition > D

Xeer@
=T
>&

The OECD QSAR Toolbox
r Grouping Chemicals

There are 1 endpoint values for 1 chemicals bigger than WS

Mark data paints
" e stz Remove data points
’ Ha The current gap filling state contains data with qualifiers @ I
ECO 172 M:9Smgll
EC100 172 M: 260 mg/L ’ Tha predicion is aecepiable Sccording to the staketics
£C50 113 M:>100mg/L  M:4B6mg/L M 163 (1474180, M: 916 (77.1+10.,M: 19 (15+24).. M: 94 (69+12).. M: 85 (7M. M:8 (6.1+108).. M:56(2 (interpolation and R2 = 0.7 and analogues 2 10)
Mortality 11/89 M:275(250-301,M: 24 mg/l M:ddmg/l MiS6mg/l  Mi1E+03mg/L M:515mg/l M 218 (197-24, M5#®mg/l M:20 ppm M: 166 - -
Physiclogy 5/27 M:>1E+03 mg/L_M:35mg/l  _M:0129mg/L _M: 1E-09 ug/cell M: 1E-09 ug/cell _
Population 6/64 M: 0.14 mg/L. . M:0.02 mg/L L M:31.1 mg/L L M: 1.5 mgriL . M:0.07 (0=1.28)... M: 1.51 mg/L.
— Sediment Toxicity i
"] Terrestrial Toxicity 512, M: 578 mg/L M: 15 mmol M: 506 ma/L M: 1,08 mg/em2
(5] Human Health Hazards 1", M: 426 mg/kg
[] Profiling
=] Predefined
e s s s s s s s s s s s s

There is helpful information concerning chemicals used in trend analysis

Only endpoint relevant

Data Gap Filling Settings

Aquatic toxicity classification by ECOS...

Aliphatic Amines  Aliphatic Amines  Aliphatic Amines  Aliphatic Amines

Aliphatic Amines  Aliphatic Amines Aliphatic Amines  Aliphatic Amines  Aliphatic Amines  Aliphatic Amines ~ Aliphatic Amines  Aliphatic Amines

At this posi

QSARs
Automated workflows
Standardized workflows

In nodes below:

QSARs
Automated workflows
Standal d workflows

Prediction

Cumulative frequency
Residuals

Statistics

Trend analysis prediction for EC50, based on 11 values
Predicted: 64.9 mg/L
Modsl squation: ECSD = 266 (£0.550) + 0516 {:0.184) * lag Kow, log{1/mol/L}

=

EC50 [leg(1/mol/L)]

25 3
lag Kow

6
{ Accept prediction
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QSAR TOOLBOX

Phase I: Evaluation of Category & Data Gap Filling
Step 4. Data Gap Filling for 2-Butanamine/Subcategorize by
OFG(nested)

QSAR TOOLBOX

Subcategorization

Options «
Select Al

1 Selected

Invert Options

Unselect Al

SR TLELUT [ CUTI USIONT CACIUSION TUIES Uy Dif
Skin irritation/ corrosion Inclusion rules by BfR
Empiric

~

Adjust options
Target
Aliphatic amine, pri
Alkane, branched w

Amine, primary

Cwerlapped groups

« Simulated

Microbial metabolism simulator

(1) Isopropyl

¥ Category definition

—
0100
01 0
10100

» Dai Filling

=

¥ Report

Ha o oo

XKos~0
(=
»P

The OECD QSAR Toolbox
for “hemicals
into Categaries

Developed by LMC, Bulgari

'

CHy

L— ecso 11713 M: 1.9 (1.5:2.4)... M:94(6.9-12)... M:86(7=11) m.. M:8(6.1-10.8).. M:56(27=170)... M:1.6(1.2=2.1)... M:0.58 (0.39-0....
Tautomers unstable 11/89 M:515 mg/L  M:21.8(197-24. M: 566 mg/L  _M: 20 ppm _M: 166 mg/L M: 1,04 mg/L
Toxicological < > 5727 W: 1E-09 ug/eell
Repeated dose (HESS) ) 6/64 M: 0.07 (0<128).., M: 1.57 ma/L
Custom Differ fron D
. , @) Atlea
. ) Al cat 512 M:2% M: 506 mg/L M: 1.08 mg/cm2
Options 4 0 Selected Is 1, N
Select All Unselect All Invert Analogues :
Do not account metabolism ~ (9) Aliphatic amine, 1 =
« Documented ==
Observed Mammalian metabolism DA = Hat N, [¥5is prediction for EC50, based on 11 values Select / filter data |
Observed Microbial metabolism 1) Alkane, branche 3 2164.9 mg/L
. . 50 = 266 (£0.559) + 0.516 (£0.184) * log Kow, log{1/mol/L
Observed Rat In vivo metabolism (9] Amine, primary (L0558 + (£0184) 7 log Ko leg(1/mail) Subcategorize |
Observed rat liver metabolism with quantitative data (2) Amine, tertiary ’ L] .
Observed Rat Liver S9 metabolism (1) Cycloalkane CH3 Wark chemicals by W5 | T

Autoxidation simulator — Mark chemicals by descriptor value
Autoxidation simulator (alkaline medium) (11) Overlapped gr |7

Dissociation simulator ) . 24 ] L Mark outliers |
Hydrolysis simulator (acidic) N =

Hydrolysis s?mulator (basic) 3 Selected 4 (7/11) E Filter points by test conditions |
Hydrolysis simulator (neutral} Select different | |5 =

in vivo Rat metabolism simulator o Mark focused chemical |

Mark focused points

Remove marked data

There are many profilers to be used for subcategorization. The most suitable profilers (the green ones) does not found
any dissimilar chemical. In this respect the structure-based OFG (nested) profiler is used for refining the category: 1.
Open Select/filter data, Subcategorization; 2. Click on OFG (nested) then 3. Click Remove selected button
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QSAR TOOLBOX

Phase I: Evaluation of Category & Data Gap Filling

Step 4. Data Gap Filling for 2-Butanamine/Predicted result

= X660 @

QSAR TOOLBOX @ 0 % (=N
=&

The OECD QSAR Toolbox

» Profiling ¥ Category definition  » Dz ¥ Report

r Grouping Chemicals

<» [ into Categories

« -
(QISAR Standardized Automated

Developed by LMC, Bulgaria
Filter endpoint tree...

Documents

:379,: 0] Aliphat
81.P: 0] Enter GF[T Structure me b, | e (XN [P R B PR i N B
1S [C: 8:Md: 198:P: 0] Subcategorized: Organic functional groups (nested) d

&) Animalia (animals)
£] Arthropoda (arthropods)
£ Branchiopoda (branchiopo...
&) Daphnia magna
£CO 12 M: 95 mg/L
EC100 172 M:260mglL
EC50 7 [ 100 mo/l M: 163 (147+180.,M: 1.9 (15+2.4). M: 94 (69+12) M: 86 (T+11) m. M: 56 (274170, M 0.58 (039+0...
Mortality 868 M: 275 (250301, M: 24 mg/L M:56mg/L M:505mg/L  M:218 (19.7<24., M: 56,6 (33.8<59.,M: 166 mg/L  , M: 1.04 mg/L
Physiclogy 3/23 1E+03 mg/L , M:0.129 mgiL | M: 1E-09 ug/eell |,
Population 428 M:0.4mg/l  M:31.1mg/L  M:0.07 (0=128).., M: 151 mg/L
+— Sediment Toxicity i
(3] Terrestrial Toxicity 512, M:STE8mg/l  M: 15 mmol M:2 % M:SOSmg/L  M: 108 mg/em? |
[# Human Health Hazards J
] Profiling
Predefined
] Data Gap Filling Settings US-EPA New Chemical Categories Aliphatic Amines  Aliphatic Amines  Aliphatic Amines  Aliphatic Amines es Aliphatic Amines Aliphatic Amines Aliphatic Amines
7] Endnnint Snacific -
Only endpoint relevant < 1 >
FaN [V

At this po:

Select / filter data

Descriptors Trend analysis pred'yun for EC50, based on 7 values

Predicted: 79 mg/L’

QSARs

Automated workflows Model equation: ECS0 = 234 (£0.337) + 0822 (0.154) * log Kaw, log{1/moi/L)

In nodes below: Mark chemicals by WS
QSARs = Mark chemicals by descriptor value:
Automated workflows Cumulstive frequency | =
Standardized workflows E‘i B Mark outliers

Residuals = = = =
& Filter points by test conditions
Statistics R -
9 Mark focused chemical
Mark focused points
2 Remave marked data

log Kow / Accept prediction

3 L L [

1. Predicted result is 79.0 mg/|
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QSAR TOOLBOX

Phase I: Evaluation of Category & Data Gap Filling
Step 4. Data Gap Filling for 2-Butanamine/Cumulative frequency

5 oo X06e®
QSAR TOOLBOX th om0 % (=1
=&

Gap Filling The OECD QSAR Toolbax
for Grouping Chemicals

E X into Ctegories
- -

Trend analysis Read across  (Q)SAR Standardized Automated

» Profiling » Category definition ¥ D: ) Filing » Report

Developed by LMC, Bulgaria

() Documents Filter endpoint tree... Y 12ltarget]

& Document 1
] Aliphatic amines.smi
:P: 0] Enter GF(TA) SmEe ~!<\)\ Mo A - A LN B Wiy | M
P: 0] Subcategorized: Organic functional | e

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

5] Branchiopoda (branchiopo...
] Daphnia magna

ECO 12 M:9Smg/l
EC100 12 M: 260 mg/L
EC50 7/e [ > 100 mo/L  M: 163 (147+180.,M: 19 (15:24).. M:94 (69+12).. M: 86 (F=11)m.. M:56(27=170)... M:0.58 (0.39+0...
Mortality 8/68 M: 275 (250+301. . M: 24 mg/L . M: 56 mg/L L M:5.15 mg/L L M:218 (19.7+24., M: 56.6 (53.8+59., M: 16.6 mg/L M 1.04 mg/L
Physiclogy 323 M: >1E+03 mg/L M:0.129 mg/L M: 1E-09 ug/eell |
Population 428 M:0dmgl  M:3Limg/L  M:007 (0=1.28).., M: 151 mg/L
+—— Sediment Toxicity 4
3] Terrestrial Toxicity 5412, W 578 mgy/L M: 15 mmol M:2% M: 506 mg/L M: 108 mg/em2 |
(%] Human Health Hazards i
Predefined
Data Gap Filling Settings US-EPA New Chemical Categories Aliphatic Amines  Aliphatic Amines  Aliphatic Amines Aliphatic Amines  Aliphatic Amines 1 Aliphatic Amines  Aliphatic Amines
1 Fndnnint Snarific
Only endpoint relevant ¢ >
[v]
At this position: N A -
Descriptors 95% of Residuals = 0.243, loj(1/mol/L) Select / filter data
OSARs 1
In nodes below: Adequacy = Mark chemicals by WS
OSARs z Mark chemicals by descriptor value
Automated workflows Cumulative frequency | &
Standardized workflows g Mark outliers
Residuals 505+
£ Filter points by test conditions
Statistics g 5
a Mark fecused chemical
Mark focused points
04 Remove marked data
0 0.02 0.04 0.06 0.08 0.1 012 0.14 0.16 0.18 02 022 0.24
Residuals, ¥ - Y.calc f Accept prediction

1. Cumulative frequency is less than 0.24 log units
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QSAR TOOLBOX

Phase I: Evaluation of Category & Data Gap Filling

Step 4. Data Gap Filling for 2-Butanamine/Statistics

01010 T
QSAR TOOLBOX @ E Shioo % 2a

¥ Input » Profiing » Category definition  » Data Gap » Report @

Gap Filling Workflow The OECD QSAR Toolbox

uping Chemicals
LA >*

tegorie
o g

Trend analysis Read ac (f Standardized Automated

Developed by LMC, Bulgaria
Filter endpaint tree...

Structure ~s<\)\ LS e Mo P L L e e

=] Animalia {animals)
=) Arthropoda (arthropods)
£ Branchiopoda (branchiopo...
C] Daphnia magna
ECO 172 M:9%Small |
EC100 12 M: 260 mg/L i
EC50 7/ [ > 100 ma/L  M: 163 (147+180., M: 1.9 (1552.4).. M:94 (69<12).. M:86 (T=11) m... M:56(27+170).. M:058 (039+0...
Mortality 8/68 M: 275 (250+301.,M: 24 mg/L . M:56 mg/L L M:5.15 mg/L L M:21.8(19.7= : 56.6 (53.8+58.,, M: 16.6 mg/L L M:1.04 mg/L
Physiology 3/23 M: >1E+03 mg/L  M:0.129 mg/L M: 1E-09 ug/cell |
Population 428 M:014mg/l  M:3L1mg/l | M:007 (0=128)., M: 151 mgrL
+— Sediment Toxicity i
"—{3] Terrestrial Toxicity 12, M:578mg/l M: 15 mmol M:2% M:506mg/l M:1.08 mg/em2 |

[#] Human Health Hazards

1 ’
Data Gap Filling Settings. [v]

Statistical characteristics TA mo Select / filter data
Only endpoint relevant Number of data paints, (N) 7 @

At this position: Prediction Cosfficient of ination, (R2) 0974 Subcategorize
Adjusted coefficient of determination, (R2ad)) 0.969
QSARs Coefficient of ination - leave one out, (Q2) N/A Mark chemicals by WS
Automated workflows .
Standardized warkflows Sum of squared residuals, (SSR) 0.220 Mark chemicals by descriptor value
Cumulative frequency | Standart devistion of residuals, (sN) 0.177
In nodes below: Sample standart deviation of residuals, (5) 0210 Mark outliers
asaRe Residuals Fisher function, (F) 189
Automated workflows Fisher treshold for statistical significance, (Fa) 10.0 {95.0%) Filter points by test conditions

Standardized workflows Statistics

Mark focused chemical

b0 Mark focused points
- model descriptor Intercept
~ coefl, value 231 Remove marked data
~ coef. range 20337 -

Clear existing marks
- significance. No
- max covariation 0.377 vs log Kow

b1 . / Accept prediction

1. Coefficient of determination is higher - 0.974
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QSAR TOOLBOX

Phase I: Evaluation of Category & Data Gap Filling
Step 4. Data Gap Filling for 2-Butanamine/Interpretation of the
result

®* The structurally similar analogs across category of aliphatic
amines is used for data gap filling

®* Subcategorization by Organic functional groups(nested) is
applied
®* The prediction based on the defined category is acceptable.

®* The predicted value based on predefined category of aliphatic
amines is 79.0 mg/I
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QSAR TOOLBOX

Outlook

* Background
* Keywords
* Category evaluation — overview
®* Phase I. Evaluation of Category & Data Gap Filling

°* Phase 1II. Extension of the Category& Data gap
Filling
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QSAR TOOLBOX

Phase II: Extending the category & data gap filling

* The extension of the category is performed by using Phase II of
the category evaluation process (Extending the category & data
gap filling). Other analogues are searched in the Toolbox, which
are structurally and mechanistically consistent with the
predefined category.

° The structural analogues could be defined using ECOSAR
grouping
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QSAR TOOLBOX

Phase II: Extending the category & data gap filling
Step 1: Category definition

—+ — Xosed
(=L

—
» input » Profiling » Category definition »®
Workflow The OECD QSAR Toolbox

® ® for Grouping Chemicals

« into Categories
Trend analysis Read acro: (Q)SAR Standardized Automated

(] Do Filter endpoint tree..

& Document 1

Developed by LMC, Bulgaria

0] Aliphatic amines.sm
0] Enter GF(TA)
0] Subcategorized: Orgai

() Structure info
Parameters
2D
3D
[ Physical Chemical Properties
(% Environmental Fate and Transport 214 M: 1,14 log(L/kg) , M: 156 log(Likg)
[ Ecotexicological Information
L) Aquatic Toxicity AWSW

{3 Avoidance 1l M: 140 mg/L
—{#] Behavior 9/36 M:19mg/l  M:22mg/l  M:14img/l  M:52mg/l | M:46(19:11.1)., M:327mg/L M:95mg/l | M:21.8 (19.7=2
3] Biochemistry 171 M: 3.2E+03 mg/L.
i3] Development 212 M: 93.2 mg/L M: 591 mg/L
+—{] Feeding Behavior n M: 40 mg/L
T Y ] Growth 10/10 M: 272 mg/L M: 938 mg/L M:448mg/l  M:581mg/l 638 mg/L M: 31.7 mg/L M: 71 mg/L

{] Intoxication

° Data Gap Filling Settings 14/30 M: 19 mg/L  M: 50 mg/L M: 95 mg/L L M: 31 mg/L i M: 136 (112 166... M: 0.62 mg/L L M:>83 mg/L M: 180 ppm . M: 20 (8.8+84).

Only endpoint relevant

At this position:

Select a cell with a rigid (bok) path
Automated workflows

Standardized workflows ” M: 95 mg/L
1”2 M:280mgrl
1113 Mi>100mg/L M:486mg/l M 163 (147+180.. M: 916 (77.1+10... M: 19 (1.5:2.4)... -M: 9.4 (69:12).
] Mortality 15/115 M:24mg/l M:4dmg/l M:SEmg/L M:10mg/L M IEs=03mg/l  M:28mg/l M:210mg/l  M:7(5.9:84m., M:515mgll | M: 275 (250+301.,M: 218 (19.7=2
] Physiclogy 630 M: »1E+03 mg/L | L M:0129 mg/L | M: 1.36-08 ug/eel] M: 1E-09 ug/cell

L] Population 9/108 M: 0,14 mg/L MiIimgll Milimgl Mi15SmalMi16mgil M:002mg/l ,M:007 (0=128)..,
— Sediment Toxicity J
%) Terrestrial Toxicity 6/13 , M: 578 mg/L M: 15 mmol M: 26 mmal M:2%

[#] Human Health Hazards 1”1
[ Profiling

M: 426 mgrkg

>

1. Go back to Input section; 2. Select the row with “Aliphatic amines” from the documented tree
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QSAR TOOLBOX

Phase II: Extending the category & data gap filling
Step 1: Category definition

Xeseh

QSAR TOOLBOX

IECD QSAR Toolbox

Gap Filling
»uping Chemicals

Filter endpoint tree...

0] Enter GF(TA) Structure e . ~ o N
0] Subcategori

Set as new target
(] Structure info .
ructure Edit and set as new target
(%] Parameters
[#) Physical Chemical Properties Chemical information
[#] Environmental Fate and Transport ~ 2/14 M: 114 log(L/kg) , M: 16 log(Likg)
(5] Ecotaxicological Information Add in category 4
] Aquatic Toxicity AW SW
N '@  Add target 3
) Avoidance n M: 140 mg/L = 9
1) Behavior 9/36 M:19mg/l M:22mg/l M:MImg/l  M:S2mg/l M:46(19:111), M:327mgl  M:9 Delete M: 218 (19.7+24.,
(] Biachemistry 1”7 M: 3.2E+03 mg/L
) Development 2 M: 932 mg/L M: 591 mg/L I8 | Focus
(&) Feeding Behavi 11 M: 40 mg/L .
eI s £ Query tool matrix Ctrl+F3
) Growth 10/10 M: 272 mg/L M: 938 mg/L M:448mgrll  M:58Tmgll  M:639mgil M: 71 mg/L M: 168 m:
) Intoxication Set ACP target
< D o] 24 h 1430 M:19mg/l M:30mg/l M:95mg/l  M:3mgll | M: 136 (112-166... M: 0 M:180 ppm  ,M:20 (8:884).. M:20(11
C)48h Copy
(~] Data Gap Filling Settings =] Animalia {animals)
=
Only endpoint relevant Arthropoda (arthropods)
(] Branchiopoda (bra..
At this position: =] Daphnia magna
QSARs ECO 172 M:9Smg/l
Automated workflows ECI00 172 M: 260 mg/L
Standardized workdlows 50 1113 M>100mg/L M:d8Emgr  M:163 (147+180.. M: 916 (77.1=10... M: 1.9 (1.5-24)... M: 94 (69-12)... M:86 (7=
(Do &) Mortality 15115 M:24mg/L M:d4mg/l  M:S6mg/l M:10mg/L M:TEs03mg/l  M:28mg/L M:210mgl M:7(59-84)m. M:515mgl M: 275 (2504301, M: 21.8 (10.7+24.,, M: 56.6 (5
QSARs () Physiclogy 630 M:>1E+03mg/L M:35mg/l M:0120mg/L ,M: 1.3E-08 ug/cell M: 1E-09 ug/cel
e ') Population 9/108 M:0.14 mg/L M:002mg/l M:3Limg/l M:limgdl  M:15mgil | M:16mg/L M:002 mg/L ,M: 007 (0+128)..,
Standardized workflows i .
— Sediment Toxicity |
L{7] Terrestrial Toxicity 6/13 ,M: 578 mg/L M: 15 mmol M: 26 mmol M:2 %
[ Human Health Hazards ”n, M: 426 mo/kg
[#] Profiling

| 1. Right click above the target chemical (2-Butanamine); )
B 2. Select Set as new target; 3. Go to Data Gap Filling
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QSAR TOOLBOX

Phase II: Extending the category & data gap filling
Step 1: Category definition

) Xeoew
QSAR TOOLBOX SBioo

e

» input » Profiling P Category definition  » Data Gap Filling “@

Gap Filling ‘Worldflow e AR Toolbox

. . 5 micals
<3 -

Standardized Automated

Developed by LMC, Bulgaria

Documents Filter endpoint tree... Y 1 ltarget]

Structure
orized: Organic functional gr wups (nested)
Aliphatic amines smi

T Sructreinto ——

(%] Parameters
[3) Physical Chemical Properties
[#] Environmental Fate and Transport

[-] Ecotoxicalogical Information

=] Aquatic Toxicity AWSW |
& Intoxication
@ 24h 1/2 M: 180 ppm

=) Animalia (animals)

£] Arthropoda (arthropads)

] Branchiopoda (branchiopods)

] Daphnia magna

EC50

& Mortality 1/6 M: 275 (250+301) mg/L
[~] Data Gap Filling Settings +—— Sediment Toxicity

" Terrestrial Toxicity

[ Human Health Hazards.

At this position: [#] Profiling

Only endpoint relevant

QSARs

Automated workflows

Standardized workflows
In nodes below:

QSARs

Automated workflows

Standardized workflows

>

x|
1. The target chemical 2-Butanamine is loaded in new data matrix; 2. Moreover a new level appears in the
documented tree. The latter allows easy go back and forward to different stages of the workflow.
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QSAR TOOLBOX

Phase II: Extending the category & data gap filling
Step 1: Category definition

. The ECOSAR strict category is used to define a broader
category used in further analysis. The “Strict” option means
that only the defined categories should be present in the found
analogues and not any others.

* The same endpoint: EC 50 48h D.magna will be predicted as
with the predefined category
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QSAR TOOLBOX

Phase II: Extending the category & data gap filling
Step 1: Category definition

* Define ECOSAR category

* Before defining the category, the following databases related to
the target endpoint are selected (databases highlighted in green
are those which have data for the target endpoint):

o Databases
Options 4 2 Selected
f Select All Unselect All Invert
» [l Physical Chemical Properties
b Environmental Fate and Transport
Ecotoxicological Information
P Aquatic eECETOC

B Aquatic Japan MoE .
Aquatic OASIS * Aquatic OASIS
Il ECHA REACH
ECOTOX * ECOTOX
N Food TOX Hezard EFSA

b Human ii=daith Hazards
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QSAR TOOLBOX

Phase 1II: Extending the category & data gap filling
Step 1: Category definition/Defining ECOSAR (strict)

QSAR TOOLBOX

Defire Define with metabolism Subcategorize Combine Clustering

° Documents
Document 1
i
81;P: 0] Enter GF(TA)
0] Subcategorized: Organic functional grou
0] Select from: Aliphatic amines.smi

Aquatic toxicity dassification by,
ions 4
Select All Unselect Al I
uitable

Acute aquatic toxicity classification by V2.

Acute aquatic toxicity MOA by OASTZ

|Aquat\c toxicity classification by EC

US-EPA New Chemical Categories
Plausible

Chemical elements

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)

Ionization at pH = 1

Ionization at p

Ionization at pH = 7.

» Input » Profiing
Categorize Category consisteng
WO E
= B R ¢

Category elements

Filter endpaint tree...

0

10100

» Data Gap Filling » Report

Y |1 ltarget]

Target categories

“! Grouping options (Aquatic toxicity classification by ECOSAR) — O

[ Aliphatic A

Structure

(] Structure info

(3] Parameters

(3] Physical Chemical Properties

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

(] Intoxication
(£ 24 h
(-] 48h
(-] Animalia (animals)
(=) Arthropoda (arthropods)

(-] Daphnia magna
EC30

(#] Mortality
— Sediment Toxicity
= Terrestrial Toxicity
(3] Human Health Hazards
[#] Profiling

-] Aquatic Toxicity AW SW

1/2 M: 180 ppm

(-] Branchiopoda (branchiopods)

1/6 M: 275 {250+

® Options

All categories
(NFA)

Acid Halides
Acid moiety

Combi fil
omhine profiies [ Invert result

& AND OR

[ ] Sort results

Ionization at pH - gy
Lipinski Rule Oasit

| 1. Go to Category definition module; 2. Highlight “Aquatic toxicity

Organic functionz

classification by ECOSAR"; 3. Click Define; 4. Select Strict. 5. Click OK
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QSAR TOOLBOX

Phase 1II: Extending the category & data gap filling
Step 1: Category definition/Defining ECOSAR (strict)

O

» Input

QSAR TDOLBOX

Categorize

E B B %

Define Define with metabolism Subc: Combine Clustering

Documents

0] Enter GF{TA)
0] Subcategorized: Organic functional grou!
P: 0] Select from: Aliphatic amines.smi
10 I 380; M ] Aliphatic Amines Strict (Aquatic taxic

Aquatic toxicity classi

Select All Unselect All
Acute aquatic toxicity chssfication by Verhaar (Modified)
Acute aguatic toxicity 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-fife (Kb, pH 7)(Hydrowin)
Hydrolysis haff-ife (Kb, pH 8)(Hydrowin)
Hydrolysis half-ife (pH 6.5-7.4)

Tonization at pH = 1
Tonization at pH = 4

Ionization at pH = 7.4
Tonization at pH = 9

Lipinski Rule Qasis

DECD HPV Chemical Categories
Organic functional groups

380

» Profiling

Category consistency

Category eler

Filter endpoint tree...

Structure

(] Structure info
[#] Parameters.
[] Physical Chemical Properties.

[#] Environmental Fate and Transport

G logical Information

AW SW

&) Animalia (animals)

£] Arthropoda (arthropods)

&) Branchicpoda (branchiopo..
&) Daphnia magna

EC50

] Mortality
— Sediment Toxicity
' Terrestrial Toxicity
[5) Human Health Hazards.
[] Profiling

—ﬂcdefined
US-EPA New Chemical Categories

Endpoint Specific
Acute aquatic toxicity dassification by...
Acute aquatic toxicity MOA by OASIS
Aquatic toxicity dlassification by ECOS...

1/6 M

=

» Data Gap Filling » Report

Xooed

38

21 Grouping results

370 chemical(s) found.

Aliphatic Amines

Class 2 (less inert...
Narcatic Amine
Aliphatic Amines

1.

A message appears informing that 370 analogs are found. Click OK
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QSAR TOOLBOX

Phase II: Extending the category & data gap filling
Step 1: Category definition/Reading data

* The Toolbox will now retrieve those chemicals that have the same
ECOSAR functionality as the target compound.

* 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).

Fead data? >

® All endpoints () Choose...

| QK | | Cancel |

* In this example, as only databases are selected that contain
information for aquatic toxicity endpoint, both options give the
same results.
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QSAR TOOLBOX

Phase II: Extending the category & data gap filling
Step 1: Category definition/Reading data

The system automatically gives an indication for the number of
experimental data points gathered

o] Gather data — O >

10312 points added across 369 chemicals.

1. Click OK b
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QSAR TOOLBOX

Outlook

* Background
* Keywords
* Category evaluation — overview
®* Phase I. Evaluation of Category & Data Gap Filling

°* Phase 1II. Extending the Category& Data gap
Filling
* Step 1: Category definition

* Step 2: Navigate to the target endpoint - this is
already done, so it is skipped

*Step 3: Data Gap Filling
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QSAR TOOLBOX

Phase II: Extending the category & data gap filling
Step 3: Data Gap Filling

QSAR TODLBOX

Gap Fillina

» Profiling

T

r|a
Ll|a

R Standardized Automated

Documents

: 8:P: 0] Select from: Al
101 [C: 380;Md: 10495;P: 0] Aliphatic Amines Str

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

Automated workflows
Standardized wo!

320 [

Filter endpaint tree...

=

» Category definition » Report

Y |1 ltarget]

Structure \/©j A
] Hormone(s) 9/90
] Immunological 417
18 Injury 10775
L Intoxication
1 >3 min 171
] 30 min 33
24 56/95 M: 180 ppm _M: 65 (483+095.1..

=
] Animalia (animals)

Daphniz magna

£CO

EC100

EC50

LC50

LOEC

NOEC
NOEL

+—] Daphnia pulex

L] Arthropoda (arthropods)
] Branchiopoda (branchiopo...
+—{&] Ceriodaphnia dubia  4/6

1”2
172
65/20 | 221 (174+28...
474
n
”n
18/23

Undefined End... 2/2

L] Moina macrocopa 141

Possible data inconsistency

Metadata
I Class
I Duration

Effect

Endpoint

Kingdom

Mative scale/unit

mg/L (41 chemicals; 45 data)

mol/L (4 chemicals; 4 data)

+|ppb (5 chemicals; 5 data)

+ppm (15 chemicals; 22 data)

pgfL (3 chemicals; 4 data)

I Phylum

I Test organisms (species)

Select scale/unit to use

ga"m3 [0 native data and 33 converted] -
log(1/mol/L) [0 native data and 53 converted]
mg/L  [45 native data and & converted)]

mol/L  [4 native data and 49 converted]
mol/m® [0 native data and 53 converted]
U ppb  [5 native data and 22 converted] v

Converted data

Xesed
(=T
=&

The OECD QSAR Toolbox

for Grouping Chemicals

into Categori

Developed by LMC, Bulgaria

(] Insecta (insects) ”n 45 from scale/unit mg/L
& Malacostraca 4/16 4 from scale/unit mol/L
{8 Maxiliopoda 2 4 from scale/unit pg/L
&) Mollusca (molluscs mollu... 2/10 2
52 171
HE96h 817
_E_&');:‘; lﬁ Chemicals 48/65; Data 53/80 | ok | | Cancel
& Morphology 12/96 T ORUZUT T
& Mortality 226/1978 M: 275 (250=301., M: 25 (22.6-27.6., M: 10 mg/L M: 6E-05-0.0061.. M:105mg/l  M:10mglL M:10mg/L
&) Multiple 34/85 M: 5 ppm

[

M: <70 ppb

M: 0.32 ppm

M: 360 ppb

1. Go to Data Gap filling and select Trend analysis; 2. The user will be informed If
there is different experimental data. Click OK.
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QSAR TOOLBOX

Phase II: Extending the category & data gap filling
Step 3: Data Gap Filling

- XXX
QSAR TOOLBOX @ T Soiot 2a

» Input » Profiing i t @
Gap Filling Workflow The OECD QSAR Toolbox

® ® for Grouping Chemicals

<3 into Catege
(QSAR  Standardized Automated

Developed by LMC, Bulgaria

Frareis Filter endpoint tree... et] 19 32 The 4 endpoint values for 4 icals bigger than WS calculated by “Water Solubility™ @
o Mark data points
0] Aliphatic amine: o r P s
e o jr}} e e e IV e s e ou —
0] Subcategorized: Organic fur - ko A
0] Select from: Aliphatic amines.smi There are 7 endpoint values for 7 chemicals bigger than WS by "Water P @
« - e Stric .
414;23;};‘;2:‘;::2;(;:; Strict | £C50 2255 [ 221 (174+28. M: 355 (29242, W: 1.7 (1422 M: 385 (30:494. M: >100 mg/l M5 ::::::m
LC50 7
LOEC 171
The current gap filling state contains data with qualifiers
NOEC 171 @ I
NOEL 272
Undefined End... 2/2
Moina macrocopa 171
Malacostraca 22 M: 2100 mg/L
52h 7
96 h 172
& Morphology 217
& Mortality 26/484 M 275 (250+301., M, £ M: 143+ 164 mg/... M: 10 mg/L  MiBBmgll | M: 20 ppm M:214 (198223, M: 00T mg/L | M: 1 mg/L _M:0.21 mg/L
] Multiple 319 M: 5 ppm

M: 670 mg/L
M: 2.1 (0.86+35).,

There is helpful information concerning chemicals on the graph

Only endpoint relevant

At this position: N -
Trend analysis prediction for EC50, based on 48 values
QSARs Predicted: 12.3 mg/L

Automated workfows - Model equation: ECS0 = 351 (20.408) + 0.343 (20.100) * log Kow, log{1/mol/L)
Standardized workflows Priieren 8 * o
In nodes below: + + t + Py e ©
OSARs = L
Automated workflows Cumulstive frequency | <5 -
Standardized workflows H
§ = °
Residuals =
5
=2
Statistics R4 .
o}
et
24 |
T T
-10 9 8 7 -6 ) -4 3 2 -1 0 1 2 3 4 5 6 7 2
log Kow /A:ceptpredlctian

49 ‘
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QSAR TOOLBOX

Phase II: Extending the category & data gap filling
Step 3: Data Gap Filling/Subcategorize by OFG(nested)

PR

(=T

-]
Adjust options s .
The OECD QSAR Toolbox

Target for Grouping Chemicals
into Categorie:

Profilers 1 Selected

All_| Unselect All

i S

Aliphatic amine, primary

Alkane, branched with secondary carbon Developed by LMC, Bulgaria
)Amine, primary

Overlapped groups

Tautomers unstzble
«+ Toxicological

Repeated dose (HESS) | M: 72.9 (61.8=86..,
4 Custom |

Bxarmple Prioritization Scheme (PBT) '
Skin sensitisation for DASS o | Differ from target by
; . At least one category

M: 1.7 (14+2.2)... M:385 (30=494.. M: >100 mg/L  _M: 52.8 (43.5+64... M: 8 (6.1+10.8}... M:5.76 (4.34-

. M:24.2 (18.1=3 : 290 mg/L M: 0.5 (0.4=0,

All categories _M: 221 (17.4+28.. M: 35.5 (29.2.
ns 4 Metabolisms 0 Selected

Select All Unselect A Invert Analogues |
0 not account metabolism PRl (1) Acetal -
« Documented {4) Alcohol |
Observed Mammalan metabolsm Y — ‘

Observed Microbial metabolism

Observed Rat In vivo metabolism R

Observed rat liver metabolism with quantiati (10) Aliphatic am tertiary T —
Observed Rat Liver 59 metabolism (4) Allcane, branched with secondary carbon 20 mg
Pl mm:i;ﬁamn amulator (1) Alkane, branched with tertiary carbon
Autoxidation simulator (alkaline medium) (1) Allgyl (hetero)arenes
Dissociation simulator (2) Alkyl halide
Hydrolysis simulator (acidic) ;25 (22.6+27.6., M: 143=164 mg/... M: 10 mg/L L M:8.8mg/L . M: 20 ppm JM:21.4 (19.8223., M: 00T mg/L | T 1 mg/L . M:0.21 mg/L

Hydrolysis smulator (basic) @
Hydrolysis simulator (neutral) Selected 31 (17/48)
in vivo Rat metabolism simulator ‘ Select different

Mirrakinl mntabnliem e e ‘

[

————————ﬁﬁ

Trend analysis prediction for EC50, based on 48 values
Predicted: 12.3 mg/L
Model equation: ECSD = 351 (0.408) + 0343 (20.100) * log Kow. log{1/mol/L)

Select / filter data

Remave selected

Automated workflows

1
|
TR 1’

cti Subcategori
-
In nodes below: P e o
QSARs = . | | Mark chemicals by descriptor value
Automated workflows Cumulative frequency | =g 4
Standardized workflows 2
= L]
Residuals =
2 Filter points by test conditions
Statistics R4+ L -
< Mark focused chemical
Mark focused points
27 Remove marked data
e B B o e o R B o L B e S T L B e o ©
-10 R -8 7 -6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 8
log Kow / Accept prediction

In order to refine the obtained category with analogues few subcategorizations are applied: 1. Open
Select/Filter data, then click Subcategorize; 2. Select Organic functional groups(nested);
3. Chemicals which are structurally dissimilar (highlighted in light blue on the chart) are removed.
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QSAR TOOLBOX

Phase II: Extending the category & data gap filling
Step 3: Data Gap Filling/Subcategorize by Lipinski rules

Subcategorization

tions a4 1 Selected Adjust options

S_e_\ect Al nvert Options Target The OECD QSAR Toolbox
4 Empiric - for hemicals

Bicavailable

—— O
*| B structures from: Less bioavailable
File S
Tautomers unstable
4 Toxicological 20 a9 a7 135 274 346
Repeated dose (HESS) 124-30-1 143-27-1 2016-42-4 2869-34-3 4200-95-7 2570-26-5
4 Custom 50 0 (1.5:24).. M0
Example Prioritization Scheme (PBT) Differ fre 15mgll |
Skin sensitisation for DASS v . . . . . . . N B .
) . @ Atle e PO SO SO e orinrnierm
. O Al @
Options 4 Metabolisms 07 (0+1.28)...,
Select All Unselect Al 2 Analogues
Do not account metabelism {11) Bicavailable \ % .

Observed Mammalian metabolism

Observed Microbial metabolism ~
Observed Rat In vivo metabolsm Trend analysis prediction for EC50, based on 17 values ‘ Select / filter data |
Observed rat lver metabolism with quantitative dai Mod 'T’fdf@écasg-:‘l";gf: 088D (20163 og K —

Observed Rat Liver 59 metebolsm <l squetion 830 = 278 1 * 080 (20153 7 log Kow loglt/molt) ‘ ST

« Simulated [
Autoxidation simulator
Autoxidation simulator (akaline medium})
Dissociation simulator
Hydrolysis simulator (acidic)
Hydrolysis simulator (basic)
Hydrolysis simulator (neutral)
in vivo Rat metabolism simulator

« Documented (6) Less bioavailah \ ’

‘ Mark chemicals by WS

< 3 ‘ Mark chemicals by descriptor value

Selected 6 (11/17)

Select different
Remaove selected | [

4

Filter points by test conditions

‘ Mark outliers |

‘ Mark focused chemical

wtomated workflows -
Standardized workflows Mark focused points
247 ° LI S S I A W | L LA LI L A S LA VO W | R —

-1 0 1 2 3 4 5 6 T 8
log Kow / Accept prediction

Chemicals with very long chain could be removed from the category due to their
less-bioavailability. In this respect: 1. Select Lipinski rules; 2. Double click to see “Less-
bioavailable” chemicals; 3. Close the appeared window; 4. Remove selected 6 chemicals

The OECD QSAR Toolbox for Grouping Chemicals into Categories April, 2020 63



QSAR TOOLBOX

Phase II: Extending the category & data gap filling
Step 3: Data Gap Filling/Prediction result

Xesed
QSAR TOOLBOX @ (=L

>F

The OECD QSAR Toolbox
for Grouping Chemicals
* s

» Input » Profiling ¥ Category definition

Gap Fi Workilow

L A

« -
Read across  {Q)SAR Standardized Automated

Developed by LMC, Bulgaria
Filter endpaint tree...

Documents.

s.smi

S n;c\)\ e S L Moy | M = o N [N
0] Subcategorized: Organic fur

] Select from: Aliphatic amines.smi
0495 ic Amines Strict {

46:Md: 2414:P: 0] Enter GF(TA) ) Animalia (animals)
:0] Subcategorized: Or =] Arthropoda (arthropods)
[C: 12:Md: 262:F: 0] Subcategoriz ) Branchiopoda (branchiopo...
=) Daphnia magna

ECO 172 M: 95 mg/L
EC100 172 M: 260 mg/L i
EC50 112 _M 05 (0.4=0.61)... . M: 1.9 (1.5:24)... 6 (27+170)... M:0.58 (0.39=0... M: 9.4 (6.9+12).. M:>100 mg/L M: 86 (7T+11) m... M: >100 mg/L M: 163 (147+180.,

& Mortality 12/89 M: 275 (250-301.,M: 021 mg/L :515mg/l  M:166mg/l M:104mg/l M:21.8(19.7+24.,M: 24 mg/L _M:56Gmg/L  _M:021mg/l  M:56 mg/L i

) Muttiple 2/6 M: 5 ppm

{3 Physiology 4/28 M: 1E-09 ug/eell | M: >1E+03 mg/L M: 4E-09 ug/cell  M:0.128 mg/L

—{#] Population 5/29 M: 0.07 (0=1.28).., M: 1.51 mg/L M: 014 mg/l M: 31.1 mg/L

+—— Sediment Toxicity J
2] Terrestrial Toxicity 729, M: 0.1 mL M:2% M: 506 mg/L M: 1.08 mg/cm2 | M: 578 mg/L M: 8.7 mmol M: 15 mmol
£ Human Health Hazards .
Profiling
(] Data Gap Filling Settings ?‘?lﬂde""cd
IC_EPA Mo Chomical Catanariac Alinhatic Aminas v
Only endpoint relevant >
At this position: 3 - lTA‘
e Trend analysis prediction for EC50, based on 11 values | Select / filter data ‘

Predicted: 77.8 mg/L

QSARs

Al S N Model equation: EC50 = 234 (+0.324) + 0.838 (£0.116) ~ log Kow, leg(1/moliL)
S —— Rl : _ — . °
In nodes below: Mark chemicals by WS
.
QSARs - Mark chemicals by descriptor value
Automated workflows Cumultive frequency | 3
s
Residuals =
=2 Filter points by test conditions
Statistics R 5
prd Mark focused chemical
Mark focused point
27 Remove marked g

log Kow / Accept prediction

1. Prediction result is 77.8 mg/I [ ‘

2. Click on Accept prediction.
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QSAR TOOLBOX

Outlook

* Background
* Keywords
* Category evaluation — overview
®* Phase I. Evaluation of Category & Data Gap Filling

* Phase II. Extension of the Category& Data gap Filling
®* Save the prediction result
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QSAR TOOLBOX

Saving the prediction result

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

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

result

Saving the prediction

B

¥ Report

X06ed

-
5%

The OECD QSAR Toolbox

QSAR TOOLBOX

» Input ¥ Category definition ¥ Data Gap Filling
Chemical List

B2

ChemIDs Database Inventory List

Search

Substructure (SMARTS)

Document Single Chemical

o -y §

CAs#

& -

Open  Close Name Query

Save document 'Document 1'

Documents
» A4 || « OSARToolboxdd > Config > Examples v @& | Search Bxamples
s
"3“\)\M.‘ ‘.IC%] _J oOrganize~  Newfolder = @ |
¥ 3D Objects ™ Name - Date modified Type
1 Hormone(s) 9/90 Toolbax X M: 000 I Desktop
| & tmmunclogica 4T Bocuments No items match your search.
& Injury 10/75
] Intoxication , & Downlozcs
& >3 min " Do you want to save changes to docu ent 1'7 B Music
[~ 30 min oz [&] Pictures
—E\i:: 56/95 M: 1 /A B Videos
V
_L‘:-\—ijimaha {animals) es | | Mo ‘i Local Disk (C)
+—{=] Arthropoda (arthropods) — New Volume (Di ¥ € >
+—E] Branchiopoda (branchiopo...
(] Ceriodaphnia dubia  4/6 File pame: | Tutorial 4 v
Daphnia magna Save as type: | Toolbox decuments (".th4) ~
ECO 172
EC100 7”2
EC50 TN 778 (163-371) mo/L. (VRPRNQAE A Hide Folders Cancel
LC50 474
LOEC n
NOEC il 4
NOEL 18/23
Undefined End... 2/2
%] Daphnia pulex 172
'—{#] Moina macrocopa  1/1
] Insecta (insects) n
] Malacostraca 4/16
3] Mazillopeda 112 M: 032 ppm
] Mollusca (molluses,mollu... 2/10
& 52h n
96 h 8/17
= 21d 172
& Mobility 44
] Morphology 12/96 M: 0.00205+0.22.
] Mortality 226/1979 M: 275 (250-30T) mg/L , M: 25 (22.627.6.,M: 10 mg/L M:105mgil M:10mg/l M:10mgrl M: 360 ppb M: 741!
] Multiple 34/85 M: 5 ppm o

1. Go to Input section 2. Click on Save button 3. Click Yes;
and Save the workflow.

4. Define name of the file
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QSAR TOOLBOX

Open saved file

S—
01010

QSAR TOOLEBOX

» Profiling » Data

& . =

Select

» Category defirition

Document

B & X

New

Single Chemical
]

e Composition

‘Chemical List

Open  Close ChemIDs Database Inventory

01 o
10100

» Data Gap Filling

e E E-

List

=

¥ Report

Search

Substructure (SMARTS) Query

Target Endpoint

Y

Define

Xesed

2a
=&

[~} F— Filter endpoint tr Y |1 [target]
DS ment 1 -
19 1] Aliphatic am Pt -
[C [ Structure Hsc\)\w "’: s "~ j@)
Md: 198;P: 1] Subc :
1] Select fror
BO:M 95;
Md ] & Hormone(s) 9/20
18 ] ] Immunological a7
3 [C: ) Injury 10/75
] Intoxication
] >3 min 1”7
& 30 min 33
—E 24h 56/95 M: 180 ppm _M: 65 (483-095.1...
—Trﬂlh
] Animalia (animals)
—E] Arthropoda (arthropods)
] Branchiopoda (branchiopo...
] Ceriodaphnia dubia  4/6
Daphnia magna
ECO 172
EC100 12
EC50 66/81 [EREETUCERETATE T M: 221 (17 4+28...
LC50 e
LOEC ”n
MNOEC ”n
NOEL 18/23
Undefined End... 2/2
+—{%) Daphnia pulex 172
‘—{3) Moina macrocopa  1/1
] Insecta (insects) ”n
] Malacostraca 4416
) Maxillopoda 172
' Mollusca {molluscs mollu... 2/10
& 52 h ”n
96 h 817
@214 172
& Mobility 4/4
& Morphology 12/96
+—i# Mortality 226/1979 M: 275 (250+301) mg/L _M: 25 (22.6+27.6.,; M: 10 mg/L
- 3 Multiple 34/85

P s ,. L
e ol e - . Q S
Fem 't fom ‘«Mv ~Han e A o 1
o w J
M- 0 ONNRA=0 00
Open b4
« v 4 « Config » Examples v © | SearchExamples P
Organize + New folder =~ m @
N
s Quick access
@ OneDrive
[ This PC
= New Volume (D7)
¥ Network
< >
File name: | Tutorial 4.tbd | | Toolbox decuments (*.th4) ¥
N2 0\
M: 0.00205+0.22..
M: 65-05+0.0061... M:105mgfl M:10mg/L  M:10mg/L
M: 5 ppm

Fa
5‘1 o ,:‘ [N
A N A L
M: <70 ppb
M: 0.32 ppm
M: 360 ppb M: 741

1.

Create New document; 2. Click Open; 3. Find and select file;
All the steps done during the workflow are getting executed consequentially. Once

4. Click Open.

ready a message

appears that the file is opened successfully, otherwise a warning message will informs you for the

mistakes.
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