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Step-by-step example of how to evaluate an
ad-hoc category of aliphatic amines and to
predict an ecotoxicological endpoint



QSAR TOOLBOX

Background

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

* You will learn several new functionalities which we 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.

The OECD QSAR Toolbox for Grouping Chemicals into Categories July, 2017 2



QSAR TOOLBOX

Outlook

* Background

* Category evaluation - overview
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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 an 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

Outlook

* Background
* Category evaluation — overview

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

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

* Case study
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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

Outlook

* Background
* Category evaluation — overview

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

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

* Case study
* Workflow
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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*)

* 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 4.1\Config\Examples
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QSAR TOOLBOX

Outlook

* Background
* Category evaluation — overview

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

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

* Case study
* Workflow
* Input
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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

—
01010

J.'I'l SBi00
10100

P Category definition  » Data Gap Filling

QSAR TOOLBOX

» Input P Profiling
Document Single Chemical Chemical List Target|

[T i & . - 2B E B = ¢

Name  Structure Composition  Select Delete ChemlDs Database Inventory List Substructure (SMARTS)  Query

The OECD QSAR Toolbox
or Grouping Chemnicals
into Categories

Developed by LMC, Bulgal

Documents
4 Document 1

N

<« QSARToolbox4 » Config » Examples

|0

Search Examples

" DECD Mock Inventary

I Deskiop ) Phenols_EPA

Documents " Phenols_EPA short

- Downloads " Primary amines

D Music " structures_quantitive_metabolic_data

2/15/20° SMIFile
8/29/2007 SMIFile
8/29/20( SMI File

1/3/2008 5:03 PM SMIFile
2/24/2017 1:37 PM SMIFile

Organize Mew folder - W @
A Name Date modified Type si
 Quick access "
W Oekop T 12amines 8/29/20077:27AM  SMIFile
) Acyl halides 10/8/2008 5:53PM SMI File
¥ Downloads 7 eyl halides_1 0/9/20089:53 AM  SMI File
Documents  # " Aldehyde analogues 10/9/20089:42 AM  SMI File
& Pictures  # ) Aldehyde analogues_1 10/22/2008 10:23 .. SMIFile
E_Petkowa | Aliphatic amines /29/2011430PM  SMIFile
issue 02 2017 ) Alil ethers 10/8/20083:01PM  SMI File \
aMRE ) Alkyl ethers_1 5172009131 PM SMIFile
) Example_file_AW_SW_Ecotox 6/23/2017423PM  SMIFile
SOLUTIONS po
) Example_file_AW_SW_Skin_sens 6/23/2017427PM  SMIFile
& OneDrive ) mone and di-methyltins 10/12/2006 248 PM  SMI File
7| Multifunctional acrilates and methacrylat... 1/2/2008615PM  SMIFile
[ This PC J i

1. Click the List; 2. Browse and find the file for i

nput; 3. Open the file.

File name: |m.pmncammes

| At supported formats

3

o100 BB
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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

®* 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

orkflow/Input

qsARr TooLeox 0P 94 th G B

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

Xo6ed

Document Single Chemical Chemical List Search Target |

[T . = - == [ =
— z » =1 o \ ]
B & E @@ - § 6. = @8 =2E E- W ¢ (
New Open Close Save CAS# Name Structure Composition Select Delete ChemiDs Database Inventory List Substructure (SMARTS) Query De
Developed by LMC, Bulgg

Documents Filter endpoint tree...

& Document 1

D) Aliphatic amines Hac NHz .\Js><
Structure My [N e
Structure info

CAS Number 1 109-73-9 74-89-5 [75-04-7 75310 |75-64.9
CAS Smiles relation High | High [ High [ High [ High
Chemical name(s) 1-amino-butane amino-methane amino-ethane 2-amino-propane (tert)butylamin:
Composition
Molecular Formula CHTIN [ CHsN [CaHTN [ CakaN [cantin
Predefined substance type Mona consti | Mona cansti | Mona cansti | Mona cansti | 'Mono constitue
Structural Formula CCOCN e Teen Tccion Tccoen

[# Parameters

[#] Physical Chemical Properties

[# Environmental Fate and Transport
[# Ecotoxicological Information
[#] Human Health Hazards

1. Click on “Structure info”

19 [ |
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QSAR TOOLBOX

Outlook

* Background
* Category evaluation — overview

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

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

* Case study
* Workflow
* Input
* Profiling
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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

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

* Organic functional groups (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
Workflow/Profiling

01010
QSAR TOOLBOX 5 l'h So100 %

» Category definition  » Data Gap Filling » Report

Profiling Custom profile The OECD QSAR Toolbox

for Grouping Chemicals
° 1 o

Apply ew Mew  Delet

(~] Trerens Filter endpoint tree...

L Document 1

[ Aliphatic amines e e e o
Structure My 2 B, e \r
o
=y B

Structure info
CAS Number 109-73-9
‘CAS Smiles relation High

Developed by LMC, Bulgaria

‘Chemical name(s) 1-amino-butane n amino-methane m

‘Composition

Molecular Formula C4HTIN [ ChsN

Predefined substance type | Mono constitusnt | Mona canstituent
Frmiey o wis Structural Formula CCCCN e Teen

Options 4

[ [ selectau

[ Physical Chemical Properties.

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

[#) Human Health Hazards

I Oncolog nary
M Protein binding alert:

W Documented

M Observed Mammalan mets

Select Unselect All.
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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 U I =

® Profiling ® Category definition ® Data Gap Filling ® Report

Profiling Tustom profile
Lz
aft
g =7
Apply  View

Documer Filter endpoint tree...

Profiling methods s NHz e, =
Structure Mg 2 . e
iy
Structure info
CAS Number 109-73-9 74835 [75-087 175310 175649
CAS Smiles relation High [ High | High [ High [ High
Chemical name(s) 1-aming-butans .: amino-methane aming-ethane ] Z-amino-propane o {tert)butylamine
Composition
n fragment: Molecular Formula C2H1IN | CHsN | CaHTN IEED | camtin
Car: inogenicity {geno Predefined substance type Mono constituent Mono constituent Mono constituent Mana constituent Mana constitue
Ml DAF T scheme Structural Formula CCCCN N Tcen [ccon IEEEEn

[#] Parameters

[&] Physical Chemical Properties

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

IR [#] Human Health Hazards

M Kerz inocyte gene expression
Onc logic Primary Classi
+in binding alert:
M Prot :in binding alerts for skin
binding alert: i
Binding ncy h-CLAT
Res| iratory sensitisation

Sl 1. Check the USEPA, MOA of action, ECOSAR and
e OFG (nested) profilers; 2. Click Apply.

Ch :mical elements

Metabolism/Transformations.

T T T
The OECD QSAR Toglbox for Grouping Chemicals into Categories July, 2017 16



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 result from profile statistics, can be seen by right clicking in
the space above 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
Workflow/Profiling

| 01010 Xoe6rld
—_ rh oo
L]a

10100

QSAR TOOLBOX

P Category definition P Data Gap Filling

Prof Custom profile The OECD QSAR Toolbox

for Grouping Chemicals
g v Cotg

Apply View New Delete Developed by LMC, Bulg3

o Fra—mis Filter endpoint tree...

Q Profiling methods e s - o+
Options 4 Structure Haa A2 oy e : N
[+ ][ setectanl | Unselectai || invert e
Predefined " )
M Database Affiiation Structure info
) CAS Number 109-73-9 74895 75047 75310 75-64-9
ubstance type CAS Smiles relation High High High High I High
US-EPA New Chemical Categories Chemical name(s 1-aming-butane amino-methane amina-cthane 2-amino-propane {tert)outylamine
n ] ] prop ] ty
Il General Mechanistic Composition T T T T
iodeq BioHC half-ife (Bio ! ! 1l 1l
srmisie TG Molecular Formula C4H1TN | chs | carmn | caron | CaRTIN
iodegradation probability (Biowin 1) Predefined substance type Mono constituent Mong constituent Mong constituent Meno constituent Mono constitue
egradation probabity vin 2 Structural Formula CCCCN N [cen [ccon [cconom

egradation probabij
Biodegradation probabi

sk 1. Right click above US-EPA profiler; 2. Select Profile Statistics.

egradation ultimats
binding by 0ASIS 3] ECOToXicological ITormation

binding by OE
Estrogen Recaptor ng [ Human Health Hazards .

Predefined
US-EPA New Chemic = - Aliphatic Amines Aliphatic Amines Aliphatic Amines Aliphatic Amine
(& Ty G e g Export Data matrix
Acute aquatic toxicity Expand branch Narcetic Amine Narcotic Amine MNarcotic Amina Narcotic Amina
Aquatic toxicity class Collapse branch Aliphatic Amines Aliphatic Amines Aliphatic Amines Aliphatic Amine
Expand All
‘QOrganic functional gr| in gy Aliphatic amine, prin n Aliphatic amine, prin _ | Aliphatic amine, prin _ | Aliphatic amine
&) Collapse Al L L ml ml
W Protein binding by Ol .
[ Protein binding potency Target endpoint 3
= Openpath
] Copypath
Endpoint Specific ° Function 3
Acute aguatic toxicity cla
Sort 3
US-EPA New ories 3
Metabolism/Transformations Activate AOP ,
Profile Stafistic m
18
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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/Statistics according to US-EPA

12| Profile Statistic — x
[[] Group by category 19 Aliphatic Amines
# C Count %
[«
Save to smi | | Add in new doc
1 2 3
109-73-9 75-04-7 74-89-5
ESNPNGPL e .
4 5 6
75-31-0 75-64-9 78-96-6

US-EPA New Chemical Categories

20
7 8 a
108-91-8 104-75-6 111-88-4
2
10 11 12
5332-73-0 1761-71-3 13052-84-6
O L 3
Aliphatic Amines iz e YT e Haln, /L s

1. In this case all 19 chemicals are Aliphatic amines according to US-EPA 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
Workflow/Profiling/Statistics according to Aquatic toxicity

MOA by OASIS

=] Profile Statistic — O *
O Group by categary 19 Marcotic Amine
# Catego Count %
1 |Narcotic Amine ) [19 |1o0.00
1 | | |Sa\rehosmi| |Addinnewdoc|
1 2 3
109-73-9 74-89-5 75-04-7
R ~ e
4 5 6
75-64-9 78-96-6 104-75-6

Actiol
Acute aquatic toxicity MOA by OASIS
20
7 8 9
108-91-8 1761-71-3 5332-73-0

E 10 H /Q 7 ﬁf:L,»CTN e
2 .

| 10 | | 11 | | 12 |

1. In this case all 19 chemicals are Narcotic amines according to MOA by OASIS profiling scheme

v||

| [T we L [ bonmrmts || M |
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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/Statistics according to ECOSAR

=] Profile Statistic O *
O Group by categary 19 Aliphatic Amines
# (Categol Count %
L« Aliphatic A 9 00.00
Save to smi | | Add in new doc
1 2 3
109-73-0 75-04-7 75-64-9
H3
Hat
S e ><
- i
4 5 6
78-96-6 74-89-5 75-31-0
H, . H3t: MHz
Actions \I/\\-z Mo \(
Aguatic toxicity classification by ECOSAR 1 o Hy
20 Pas
7 8 El
104-75-6 111-86-4 108-91-8
510 e e /O
(=] N
8 nge
10 1 12
1761-71-3 111-68-2 5332-73-0

1.1In this case all 19 chemicals are Aliphatic amines according to ECOSAR 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
Workflow/Profiling/Statistics according to OFG(nested)

| Profile Statistic - O X
] Group by category 9 Aliphatic amine, primary+Amine, primary+Overlapped groups
# Category Count %
1 liphatic amine, primary+Alkane, brar|1 5.26
2 /Aliphaﬁc*\ine, primary+Alkane, branched wit|1 5.26 | Tos A | | adlft TE e |
3 |Aliphatic an§ne, primary+Alkane, branched wit|1 5.26
Aliphatic amipe, primary+Alkane, branched wit[1 5.26 1 2 3
Aliphatic amfe, primary+Alkane, branched wit|1 5.26 109-73-9 74-89-5 75-04-7
Aliphatic amjhe, primary+Amine, primary+Cycl|2 10.53
\ [Aliphatic arfine, primary+Amine, primary+Ethe[1 5.26
o A atic 3 o A n 3 g Haln, M H]L'\\N” e
2
9 |Mghapp#famine, tertiary+Amine, tertiary+COverl|2 1053
1
4 5 6
111-86-4 111-68-2 110-58-7
s i Moy T

Organic functional groups (nested) 1

7 8 El
61788-45-2 2016-57-1 111-26-2

O_’M‘ 1. Aliphatic amine fragment is available.

A A.  A.  A. A.  A.  A.  A. A |
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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).
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QSAR TOOLBOX

Outlook

* Background
* 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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QSAR TOOLBOX

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

* 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 (see next screen shot).

The OECD QSAR Toolbox for Grouping Chemicals into Categories July, 2017 25



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

D gory definitio Data Gap Filling Repo
g 3] pro QSA
0 @) \g )
2 Lee D b g
- . Filter endpoint tree... 1 2 3 4 5 ~
~ Pro g ethod HsC NHp bt Ch
Options 4 Structure My 2 N e _te
[ ][ selectal | Unselect Al Invert . e
M Predefined ~ :
] Structure info
CAS Number 109-73-9 | 74805 75047 75310 75649
relation High [High [High " High T High
PA New Chemical Categorie 1 ame(s) T-zmino-butane .: amino-methane .: th, I propane :(terl]butylamlm
n
ormula CHTIN ['chsn [cann | caron | carmin
Predefined substance type Mona constituent | Mong canstituent | Mona constituent | Mono constituent | Mona constitue
ral Formula CCCeN en [cen [ceon | cacxom
[5) Parameters | | | |
120
"Acidic pKa (C) Not calculated Not calculated [ Not calculated [ Not calculated [ Not calculated
+— (Q) Basic pKa (Chemaxon) Not calculated \ ot calculated | Not calculated | Not calculated | Not calculated
— BAF Not calculated it calculated [ Not calculated [ Not calculated [ Not calculated
|— BAF (lower trophic) Not calculated N calculated | Not calculated | Not calculated | Not calculated
|— BAF (mid trophic) Not calculated [ Not\plculated [ Not calculated [ Not calculated [ Not calculated
I— BAF (upper trophic) Not calculated [ "Not Neulated [ "Not calculated T Not calculated T Not calculated
|— BAF (upper trophic, biotransformatiglh rate is ... | Mot calculated | Not ckulated | Not calculated | Not calculated | Not calculated
— BCF Not calculated [Not calfulated [Not calculated [Not calculated [ Not calculated
|— BCF (lower trophic) Not calculated | Not caldiated | Not calculated | Not calculated | Not calculated
|— BCF (mid trophic) Not calculated [ "Not calcfiated [ "Not calculated [ "Not calculated [ Not calculated
Not calculated | 'Not calciated | Not calculated | 'Not calculated | Not calculated
1 : Double click on the box to biotransformatn rate is ... | Mot calculated [ Not calcflated [ Mot calculated | Not calculated | Not calculated
Mot calculated Not calgllated Mot calculated Not calculated Not calculated
(o} pe n th en od es Wlth 2 D/3 D Biowin 1) Not calculated Not calffulated Not calculated Not calculated :Nm calculated
Biowin 2) Mot calculated Not caffulated Not calculated Not calculated Not calculated
pa ram ete rs. Not calculated Not gficulated Not calculated Not calculated Not calculated
Mot calculated Notffalculated Not calculated Not calculated Not calculated
M Acute aguatic Biodeg probability (Biowin 7) Not calculated N calculated [Not calculated | Not calculated | Not calculated
Arutelaquatic BioHC Half Life Not calculated ot calculated | 'Not calculated | Not calculated | Not calculated
Biotransformation Half Life Not calculated Not calculated [ Not calculated [ Not calculated [ Not calculated
Boilina point Not calculated Not calculated Not calculated " Not calculated " Not calculated
>
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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

~ Profiling method

Options 4

[t || selectan ][ UnselectAl | invert

[ Predefined

Filter endpoint tree...

Structure

[ Structure info
—— CAS Numbef
—— CAS Smiles

% Completed
HA

w

7 21010 %
o1’'d
- 0100
Data — Rap—
1 2
& =

Cunent operation
MOPAC calculations Precise

A

(=] | &

[ c2HTN
Meno constituent

ceN

{ Not calculated

Not calculated
Not calculated
Not calculated
Not calculated
Not calculated
Not calculated
Not calculated
Not calculated
Not calculated

Not calculated

| Chemical na Conk.# 1/1 Stat MOPAC [Precise); 15:12:34
— Ci
C4HTIN S
d substance type Mono constituent | Mona constituent
CCCEN Ten
- ]
T pKa (Chemal B2 Export Data matrix
— BAF & | Expand branch
[—— BAF (lower trophic) | (' Collapse branch
[ BAR(midrophic) | (o,
t—— BAF (upper trophic)
| BAF (upper trophic, bif —  Coll2pse Al
— BCF Target endpoint ,
t—— BCF (lower trophic) & Open path
|— BCF (mid trophic) N
|— BCF (upper tropnicy | —  CoPY Path
|— BCF {upper trophic, bil *  Function
—— Bio Half-Life
—— Biodeg probability (B
| Biodeg probabili Calculate/extract all parameters for all Nemicals
| Biodeg probabil Calculate/extract all 2D forallchemicals =~ ) |

Not calculated

t—— Biodeq probability (Bi
—— BioHC Half-Life

Hall

Calculate/extract *(Q) Acidic pKa (Chemaxon)* for all chemicals

cidic pKa (Chemaxon)

Activate AOP

Not calculated
Not calculated
Not calculated

Not calculated

—— Boilina point

[Hiot caleulsted " Not calculated

Not calculated

If some of the
parameters (in case of
new chemicals) are not
calculated then the

message (4) appears If
you want to stop the
calculation process, click
the Cancel button.

2-amino-propane

| C3kaN
Mono constituent

Tccon

['Not calculated
['Not calculated

Not calculated

|'Not calculated
['Not calculated
| Not calculated
| Not calculated
['Not calculated
| Not calculated

Not calculated

['Not calculated
| Not calculated
|'Not calculated
|'Not calculated
['Not calculated
| Not calculated

Not calculated

['Not calculated
| Not calculated
| Not calculated
"Not calculated

.: [tert)butylamin:

[ CarTIN
Mano constitue

Tecoen

[Not calculated

| Not calculated

[ Not calculated
[ Not calculated
| Net calculated
[ Not calculated
[Not calculated
| Not calculated

[Not calculated
| Not calculated
| Not calculated
[ Not calculated
| Not calculated
| Not calculated

[ Not calculated
Not calculated
Not calculated

Not calculated ¥
>

Not calculated

Not calculated

Not calculated

1.

Right click above the parameter in the endpoint tree; 2. The user can calculate all parameters or extract

current parameter for all chemicals in the current row. 3. In this exercise calculate all (2D) 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

=] QSAR Toolbox 4.0.0.28533 [Document 1] - x

e
W
QSAR TOOLBOX 10100
» Profiling » Category definition  » Data Gap Filling
Profiling Custom profile

e e 5N

Apply View New Delete

(] Eramr=ic Filter endpoint tree...

o
0 NH2 Hyc.
Structure Myt 2 N, e et \L/
M3l
Hs :

[=) Structure info

[~] Profiling methods
Options «

f Select All Unselect All Invert

Predefined
W Databa

Chemical Categories I— CAS Number 109-73-9 | 74895 | 75047 |75-210 | 75-649
stance type +—— CAS Smiles relation High High High High High
US-EPA New Chemical Categories I— Chemical name(s) 1-amino-butane .: aming-methane .: aminc-ethane .: 2-amino-prapane .: (tert)butylamin:
+—— Composition
|— Molecular Formula CAHTIN ['cHsn ['canmn I [cantin
|— Predefined substance type Mono constituent | Mono canstituent | Mono constitusnt | Mono constituent | Mono constitue
L structural Formula CCECN I [een [ccam [ ccienom
[5] Parameters | | | |
g0
— (Q) Acidic pKa (Chemaxon) m No value ["No value [No value [No value
|— (Q) Basic pKa (Chemaxon) No value No value | No value | No value [ No value
— BAF 025 log(L/kg bdwt) | -0.04 log(l/kg bawt) | -0.02 log(L/kg bawt) | 0.02 log(Lkg bwt) | 0.05 log(Likg b:
I— BAF {lower trophic) 0.168 log(Lkg bdwt] | -0.02 log(L/kg bawt] | -0.008 lag(L/kg bawt) | 0.018 log(L/kg bdwt] | 0.035 logiLrkg |
I— BAF {mid trophic) 0.186 logil/kg bdwt] | -0.022 log(Likg bawt) | -0.01 log(L/kg bawtl | 0.019 logil/kg bawt] | 0.038 logil/kg |
— BAF (upper trophic) 025 log(L/kg bdwt) | -0.03 log[L/kg bdwt) | -0.02 log(L/kg bawt) | 0.023 log(L/kg bdwt) | 0.052 log(L/kg |
|— BAF (upper trophic, biotransformation rate is ... | 0.28 log(Likg bdwt) | -0.035 log(Likg bdwt) | -0.012 log(Likg bdwt) | 0.037 log(L/kg bdwt) | 0.066 log(Likg |
— BCF 05logll/kg bawt) | 05 log(L/kg bawt) | 05 logL/kgbawt) | 05 log(L/kg bawt) | 05 log(L/kg b
|— BCF (lower trophic) 0.168 log(Likg bdwt] | -0.02 log(L/kg bwt] | -0.008 log(Likg bawt) | D.018 logilL/kg bdwt] | 0.035 logiLrkg |
|— BCF (mid trophic) 0.186 log(l/kg bawt] | -0.023 log(L/kg bawt) | -0.01 log(L/kg bawt] | 0.019 lagil/kg bawt] | 0.038 lagil/kg |
|— BCF (upper trophic) 0.25 log(L/kg bdwt) | -0.030 log[L/kg bdwt) | -0.02 log(L/kg bawt) | 0.023 log(L/kg bdwt) | 0.052 logiLkg |
|— BCF (upper trophic, biotransformation rate is ... | 0.277 log(L/kg bowt) | -0.035 log(l/kg bewt) | -0.012 log(L/kg bewt) | 0.036 lag(Lkg bowt) | 0.085 lag(Lkg |
|— Bio Half Life 0215d [ 007244 [o0o62d IBET [oa75d
— Biodeg probability (Biowin 1) 0875 [0887 IEE3 [0a73 [0683
|— Biodeg probability (Biowin 2) 0992 [0g7s log7 [0962 [0705
H — Biodeg probability (Biowin 5) 0677 0653 0661 052 0597
Endpoint Specific +—— Biodeg probability (Biowin 6) 0.808 0.796 08 0616 0.643
Ml Acute aquatic toxic ¥ |— Biodeg probability (Biowin 7) 0694 0034 098 0688 T0aa
I— BioHC Half-Life No value | No value | No value | No value [ No value
iotransformation Half-Life 02154 007244 009624 l0i25d [0.75d
Metabolism/Transformations — Boilina point 87.7°C l027C 369°C ERS B28°C v
< >

9 |
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QSAR TOOLBOX

Outlook

* Background
* 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
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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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QSAR TOOLBOX

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

QSAR TODOLBOX J.'I'l S8100 %

» Profiling ) » Category definition ~ ® Data Gap Filling » Report
Export The QECD QSAR Toolbox

for Grouping Chemicals

Import  IUCLID IUCLID6

Developed by LMC, Bulgaria
Documents Filter endpoint tree...

H3G NHz Hat,

Options 4
[][ selectan

+ [l Physical CZuica s ag 3
» P Envnor.gental Fate and Transport Structure info

Ecotox “ological Information . 1 1 !
Aquat  ECETOC CAS Number 109-73-9 74-89-5 75-04-7 75-31-0 75-64-9

Aquati : Japan MoE CAS Smiles relation High [ kigh [ High | High ['High
Aquati OASIS (tert)butylamin

Siructure i _m_otiHz ch\r\Hg Lragen

Chemical name(s) 1-amino-butane amino-methane amino-ethane 2-amino-propane

5 | ul nl LB
| | E HA ' 'HEM Composition
Molecular Formula C4H1IN | CH5N C2HTN C3HIN C4HTIN
Predefing Read data? b Mono constituent Mono constituent Mono constitue
Structurg CCN CCON CTIOON
arameters ~
All endpoints () Choose... fi Taut: —
[ Physical Ch P [ from Tautomers
[#] Human HealtMAazaros T
Inventories (=] Predefined
A0S 4 US-EPA New Chemical Categories Aliphatic Amines [ Aliphatic Amines | Aliphatic Amines I Aliphatic Amines | Aliphatic Amine
Select All Unselect Al (=] Endpoint Specific | [ [ |
nada DSL Acute aquatic toxicity MOA by OASIS MNarcotic Amine | Narcatic Amine | Marcatic Amine | Narcotic Amine | Narcotic Amine
Aquatic toxicity classification by ECOSAR Aliphatic Amines Aliphatic Amines Aliphatic Amines Aliphatic Amines Aliphatic Amine
(-] Empiric
Organic functional groups (nested) Aliphatic amine, prin n Aliphatic amine, prin n Aliphatic amine, prin x Aliphatic amine, prin n Aliphatic amine

n Invent:

1. Select databases related to aquatic toxicity; 2. Click Gather; 3. Click OK.
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QSAR TOOLBOX

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

01010
01 0
QSAR TOOLBOX l_h 10100

» Profiling » Category definitien  » Data Gap Filling

import UCLD  IUCLIDG
Documnents Filter endpoint tree...
(~] Databases H3C NHz e
[ ][ select Al_|[ Unselect All Invert -
+ l Physical Chemical Properties T )
3 nviror!ment_al Fate and T_ransport Structure info
Ecotoxicological Information . . . 1
Aquatic ECETOC CAS Number 109-73-9 | 74-82-5 | 75087 | 75310 |75-64-0
Aquatic Japan M ‘CAS Smiles relation High High High High High
Aquatic OA Chemical name(s) i-amino-butane | smino-methane | amino-ethane | 2-amino-propans | (rert)butylamin:
Il ECHA CH ‘Composition | | | |
nt Molecular Formula CAHTIN Lensn | carrn | caran | carTin
r Human Health Hazards Predefined substance| = X Ino constituent Mono constituent Mono constituent Mona constitue
Structural Formula W Tcen ccion Tco@enN
[F] Parameters [ | | |
—————— 328 points added across 16 chemicals. —
[ Environmental Fate and T 46 log(Lkg bav o | | |
[ Ecotoxicological Informat BE-09ugrcell [ Mi226 mg/L m| M99 7.113.6) mg g | M: 16 mg/L
[#] Human Health Hazards
[~ ] Inventories &) Predefined
US-EPA New Chemical Categories |"Aliphatic Amines |"Aliphatic Amines Aliphatic Amines ["Aliphatic Amine
[+ ][ Select Al Unselect Al Invert 5] Endpoint Specific T 1 1
Ml Canada DSL Acute aquatic toxicity MOA by OASIS Narcatic Amine | Nareotic Amine | Narcotic Amine | Narcotic Amine | Narcotic Amine

Aquatic toxicity classification by ECOSAR
(=] Empiric
Organic functional groups (nested)

Aliphatic Amines Aliphatic Amines Aliphatic Amines liphatic Amines liphatic Amine

Aliphatic amine, prin | | Aliphatic amine, prin | | Aliphatic amine, prin o | Aliphatic amine, prin | | Aliphatic amine

M Import_
AETI Japan

1. Click OK

9 | I [
The OECD QSAR Toolbox for Grouping Chemicals into Categories July, 2017 32



QSAR TOOLBOX

Phase I: Evaluation of Category & Data Gap Filling
Step 3. Reading data.
Inserting data into the data matrix

(=] QSAR Toolbox 4.0.0.28533 [Document 1]

prm—
@ 01010

l'I'l 01 0

QSAR TOOLBOX 10100

» Profiling » Category definition P Data Gap Filling
Export The OECD QSAR Toolbox

for Grouping Chemicals
m into Categories

Gather Import  IUCLID IUCLID6

Developed by LMC, Bulgaria

o [ — Filter endpoint tree...
[~) Databases 3G NHz e, y
[ ][ selectAll | UnselectAll ][ Invert e
» Il Physical Chemical Properties 3 :
* B invromencote nd Tt | [T
Aquatic ECETOC [E] Parameters
‘Aquatic Japan MoE [# Physical Chemical Properties.
Aguatic 0ASIS [#] Environmental Fate and Transport (1/10) | M:3.46 log(l/kg bav .'
gg.:g;em [5) Ecotoxicological Information | | |
Hont ] Aquatic Toxicity AW SW (15,'305)‘ M:SE-09 ug/eell o [M: 226 mg/L | M:99 (712136 mg o | M: 16 mo/L
» Human Health Hazards —— Sediment toxicity
L) Terrestrial Toxicity (5111) | M:578 mg/L M2 15 mmol
[#] Human Health Hazards (11 | |
[Z) Profile
Predefined
US-EPA New Chemical Categories Aliphatic Amines |"Aiphatic Amines |"Aliphatic Amines |"Aliphatic Amines | Aliphatic Amine
Endpoint Specific | | I I
_‘E Acute aqualic toxicity MOA by OASIS Narcotic Amine | Narcotic Amine | Narcotic Amine [Narcotic Amine [Narcotic Amine
Inventories Aquatic toxicity classification by ECOSAR Aliphatic Amines |"Aliphatic Amines |"Aliphatic Amines [ aliphatic Amines | Aliphatic Amine
poncyal Empiric | | | I
Unselect All Organic functional groups (nested) Aliphatic amine, prin _ | Aliphatic amine, prin | Aliphatic amine. prin _ | Aliphatic amine, prin | Aliphatic amine
W Import.
W METI Japan
< >

= \
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QSAR TOOLBOX

Outlook

* Background
* 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
Navigate to the target endpoint: Intoxication,
D.magna,EC50, 48h

QsAR TooLeOx [0

» Input » Profiling

_ Gap Filling Wiorkflow
e =

Trend analys/, ss  (Q)SAR  Standardized Automated

o b= daphnia

A Select from: Aliphatic amines Structure

Ail:_-f_‘oloxicolouicﬂl Information

Aquatic Toxicity AW SW
—#] Behavior (7130} : >20+30 mg/L -]
=] Immobilisation (11)]

=] Intoxication

=] Animalia (animals)

(=] Arthropoda (arthropods)

(=] Branchiopoda (branchiopods)
Daphnia magna (or1)mg/l ;20 (8.8-84) mg/L |
(=] Animalia (animals)
Data Gap Filling Settings (-] Arthropoda (arthropods)

[=] Branchiopoda (branchiopods)

" van Daphnia magna (1011)|5+24) mg/L | 194 (69:12) mg/L |
" an ] EC50/ I I
i L =150
Select a cell with a rigid (bold) path —& Lco 2
Automated workflows - & Lc10
Standartized workflows & LC50 (3/3)]
L&) NOEL ) | | | M: 180 ppm
) Mortality (15/109)mg/L [ | | M:275 250-301) m  [J4:155 mg/L 2l

7] Reproduction (1/2)]

1. Type Daphnia in the filter field; 2. Navigate to target endpoint by opening the nodes: EC50, intoxication, 48h

3. Highlight the gap under the target chemical which will be filled in; 4. Select Trend analysis

I | =
= | | | |
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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 endpoint: Intox:catlon,

QSAR TOOLBOX C}

* Input

Gap Filling Workflow The OECD QSAR Toolbox
for Grouping Chemicals
e e

into I:atEgD;I-ES
Trend analysis Read across JSAR  Standardized Automated

Developed by LMC, Bulgaria
° Documents daphnia
& Document 1

[ Aliphatic amines 3
A Select from: Aliphatic amines Structure NP hoon N T T u,c\)\ T,
iz

Ecof
Possible data inconsistency >

[ M:>20+30 mg/L

af;
B al
— | 4 Mative scalefunit
m mg!L (8 data; 8 chemicals)

molf’L[‘I data; 1 chemicals)

[#lug/L (2 data; 1 chemicals)

Gap filling scale/unit
® log(1/mol/L)

= | M: =180 ppm M 20 (B8=B4) mg/L |
) mol/L T 1 T
(@] mafL

O wgil
° Data Gap Filling Settings Mg

e e Data 11/11; Chemicals 10/10 I o (69+12) mg/L
Only chemical relevant T

At this position:

Select a cell with a rigid {bold) path | OK | | Cancel |
Automated workflows
Standartized workflows tg LC50 (313)
NOEL (11)) | M: 180 ppm
Loacialis 15140 1 [a4. 278 2en 30y IEY T
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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 endpoint: Intoxication,
D.magna,EC50, 48h
= 7T 7 2 B

] e ¢

Trend analysis Read acr (Q)SAR  Standar Automated

QSAR TOOLBOX

o Documents Filter endpoint tree... There are 1 endpoint values for 1 chemicals bigger than WS by "Water 7 @
ument 1 P edbr e

Aliphatic amines

X Select from: Aliphatic amines Structure Hjc\)\ [N
Y Enter GF(TA) with 11 chemicals. 11 data points Hy

¥ Y
The current gap filling state contains data with qualifiers @

liiff‘ﬂ“m"’ﬂi“' Information The prediction is acceptable according to the statistics
Aquatic Toxicity AW SW (interpolation and R2 = 0.7 and analogues = 10)
+—{#) Behavior (5123), M: 43 mg/L i

—E|\mm|.) Il-saliun (11 | .:M: 36 mg/L
There is helpful information concerning investigated chemicals

1 Daphnia magna (10/11)| M: >180 ppm M: >100 mg/L |'M1 850 (690+1.05E+ .. Mi>83 mg/L

48h

_ Animalia (animals) .

(] Data Gap Filling Settings >

o Trend analysis prediction for EC50, based on 10 values
Only chemical relevant Predicted: 60.2 mg/L
Medel equation: EC50 = 270 (£0.660) + 0.506 {£0.221) * log Kow. log{1/moliL)

At this position: Prediction
Select a cell with a rigid (bold) path hd ®
Automated workflows
Standartized workflows _
Cumulative frequency | =
]
E
a4
Residuals bS] - -
ki Visual options
Statistics 2 5 N
G Set units in figure title label
24 Confids tool
T T rangs tec
-1 0 1 2 3 4 5 6
log Kow ( 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 @ O rh Ei?;g %

» Input » Profiling » Category definition ~ » Filling » Report
Worlflow The OECD QSAR Toolbox

P ® for Grouping Chemicals

Y into Categori
Trend analysis Read across  (Q)SAR  Standardized Automated

r|a
L]a

Developed by LMC, Bulgaria

° Documents Filter endpoint tree... @
cument 1
T
categorization @
Options « Adjust options -
Select All Unselect All Im
Skin irritation/ corrosion Exclusio ., - yrmation
Skin irritation/ corrosion Inclusiol Aliphatic amine, primary AW SW
4 Empiric Alkane, branched with sec (5/23)| M: 120 mg/L a [M:218 (19.7224.1) .'
Amine, primary (1013 M: 26 ma/L I |
Overlapped groups
malia {animals)
‘Arthropoda (arthropods)
Tautomers unstable G 0 Tnchmpoda (branchiopods)
4 Toxicological Daphnia magna (10111 M: >83 mg/L M: 20 (88-84) mg/L | Mi20 (11+42) mg/L | M: 19 (8.7=40)
Repeated dose (HESS) Differ from targe . - —_—
4 Custom ] &
< > At least one malia (animals) »
Il categorie
Options 4 2 I
Select All Unselect All I Trend <« prediction for ECS0. 10 val o
S . ict , based
Do not account metabolism ~ |18 ”“Pha'c amine, primar Prridicfxgy;:lp:n L fon tor on 1B values ‘ e e |
4 Documented (2) Aliphatic at tel higdel eguation: EC50 = 270 {+0.669) + 0.506 (x0221) * log Kow, log{1/mal/L} X
Observed Mammalizn metabolis (8) Amine, primary | Subeategorize |
Observed Microbial metabolism @) Anm ia
Observed Rat In vivo metabolis 5 g | Mark chemicals by WS |
Observed rat liver metabolism v (1) Cycloalkane : :
Observed Rat Liver 59 metabo {10} Overlapped groups | | = chemicals by descriptor value
4 Simulated =
Autoxidation simulator Eq]
Autoxidation simulator (alkaline =
Dissociation simufator E 7l 12
Hydrolysis simulator (acidic) ]
Hydrolysis simulator ( Selected 3 (7/10) ]
Hydrolysis simulator (| Select different
in vivo Rat metabolis
24
S e [T T T T T T T T T T T T T T T T T -

1. Remove dissimilar chemicals by clicking on OFG 5 © Y scptpreeton
(nested) then 2. Click Remove button =

D QSAR Toolbox for Grouping Chemicals into Categories July, 2017
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QSAR TOOLBOX

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

. m ™

» Input » Profiling

QSAR TODLEBOX

Workflow

®

«
Trend analysis Read across )SAR  Standardized Automated

®

-

° Documents Filter endpoint tree...

— — —
1010

FI'I 0100
10100

» Category definition » Dat; » Report

The OECD QSAR Toolbox
for Grouping Chemicals
into Categ

Developed by LMC, Bulgaria

ent 1
hatic amines
Select from: Aliphatic amines Structure e Hal M2 N, TP S
Enter GF(TA) with 11 chemicals, 11 data points Mz
Enter GF(TA) with 11 chemicals, 11 data points
(5 Ch: 8] Data: 8 Subcategorized: Organic functior
ilz;otoxicolonical Information

-] Aquatic Toxicity AW SW

] Behavior (4720 M: 71 mg/L n M: 141 mg/L n M: >40+50 mg,

—{=] Intoxication

(-] Animalia (animals)
(-] Arthropoda (arthropods)
-] Branchiopoda (branchiopods)
Daphnia magna (8/9)| M: >180 ppm M: >100 mg/L M: 850 (690+1.05E= n M: >8.3 mg/L M: 20 (8.8+-84)
S T aomnds o
(-] Arthropoda (arthropods) »
[~] Data Gap Filling Settings >
O R R Trend analysis prediction JAFEC50, based on 7 values | Select / filter data | 2l
Only chemical relevant Predicted: 79.0 mg/L
Model equation: EC50 = 234 {+0337) + 0,822 {+0.154) * log Kow, log{1/mel/L)

At this position: Prediction ‘ Subcategorize ‘
Select a cell with a rigid {bold) path ‘ Mark chemicals by WS ‘
Automated workflows
Standartized workflows = ‘ Mark chemicals by deseriptor value ‘

Cumulative frequency | =
24 m ‘ Mark outliers ‘
Residuals =
g ‘ Filter points by test canditions ‘
Statistics R 5
© ‘ Mark focused chemical ‘
‘ Mark focused points ‘
2
Remove marked data
— T — T — T “
0 1 2 3
log Kow / Accept prediction

1. Predicted result is 79.0 mg/I

The OECD QSAR Toolbox for Grouping Chemicals into Categories

July, 2017
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QSAR TOOLBOX

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

|
QSAR TOOLBOX C> T e

¥ Profiling P Category definition P Data

The OECD QSAR Toolbox
for Grouping Chemicals
’ into Categorie

s

Trend analysis Read across  (Q)SAR  Standardized Automated

Developed by LMC, Bulgaria

o Doasments Filter endpoint tree...
=nt 1
hatic amines.
Select from: Ali_phaﬁc amin_es ) Structure G il o _Hz HSC\P‘H; By A e
Enter GF(TA) with 11 chemicals, 11 data points NH2
Enter GF(TA) with 11 chemicals, 11 data points
IG5l Ch: 8] Data: 8 Subcategorized: Organic functior
ﬁoluximlogicﬂl Information
Aquatic Toxicity AW SW
+—{#] Behavior (41200 M: 71 mg/L = M: 141 mg/L = M: >40+50 mg,
+—{=] Intoxication
(=] Animalia (animals)
(=] Arthropoda (arthropods)
-] Branchiopoda (branchiopods)
Daphnia magna (8/9)[ M: 180 ppm M: >100 mg/L M: 850 (690=1.05E+ n M: >8.3 mg/L M: 20 (8.8+84)
T emonots o ' 1
(=] Arthropoda (arthropods) o
° Data Gap Filling Settings < >
/
O e P el Descriptors 95% of Residuals = 0.243, log(1/mol/L) Select / filter data .

Only chemical relevant

At this position: Prediction Subeategorize

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

Mark chemicals by WS
Mark chemicals by descriptor value
umulative frequency

Mark outliers

Cumulative frequency [%]
=

.5
Filter points by test conditions
Statistics 3
Mark focused chemical
Mark focused points
0 Remove marked data

1. Cumulative frequency is less than 0.24 log units l:l
8 | ‘ |
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QSAR TOOLBOX

Phase I: Evaluation of Category & Data Gap Filling

Step 4. Data Gap Filling for 2-Butanamine/Statistics
ASAR - . w el = '

P g Data ategory d o Repo
p g o QSA
E M = .
end ana acro Q)SA dized A d D by g
A Z Filter endpoint tree... 12 [target] 1 2 9 13 @
. cHy
Aliphati Structure s Wl 2 Hal i e e e
A NHz =
8] Data: 8 Subcategorized: Org tio
Ecotoxicological Information
-] Aquatic Toxicity AW SW
Behavior {4/20)) M: 71 mg/L n M: 141 mg/L n M: >40+50 mg.
= Intoxication
-] Animalia (animals)
(-] Arthropoda (arthropods)
(=] Branchiopoda (branchiopods)
Daphnia magna 8/9)| M: >180 ppm M: >100 mg/L M: 850 (690=1.05E= _ | M: >8.3 mg/L M: 20 (8.86-84)
pl g PP 'g |
y (=] Animalia (animals)
- (-] Arthropoda (arthropods) »
~ D ap g Setting < >
MO dp a o N -
™ o Descriptors Statistical characteristics TA model Select / filter data
Number of data points, (N) T ~
tl po o Prediction Coefficient of determination, (R2) 0.974 Subcategorize
. . bold) o Adjusted coefficient of determination, (R2adj) 0.969
- a — Mark chemicals by WS
T T ey Adequacy Coefficient of determination - leave one out, (Q2) N/A v
gl ve exi prvic o e { squared residuals, (SSR) 0.220 Mark chemicals by descriptor value
Cumulative freguer| It deviation of residuals, (sN) 0177
1 standart deviation of residuals, (s) 0.210 Mark outliers
Residuals Linction, (F) 189 . i
reshald for statistical significance, (Fa) 106 (95.0%) L A L S @R e
‘ Mark focused chemical
&0 Mark focused points
- model descriptor Intercept
- coeff. value 234 Remave marked data
~
- coeff. range +0.337
- significance No . / Accept prediction

2 | | \
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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
* Category evaluation — overview
®* Phase I. Evaluation of Category & Data Gap Filling

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

Phase II: Extension Category & Data gap filling

* The extension of the category is performed by using Phase II of
the category evaluation process (Extension of 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: Extension Category & Data gap filling
Step 1: Category definition

QSAR TC Shiot

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

Document Singli Chemical Chemical List Search Torget! o opcp QSAR Toolbox

‘ % x Lri. B o @ L =3 g H ¢ c If:ter::; g Chemicals

New  Open  Close Name Structure Composition  Select Delete C z e (SMARTS) Query
Developed by LMC, Bulgaria

Documents

& Document 1
D) Aliphatic amines
L Select from: Aliphatic amines Structure . : o Hi s e e
¥ Enter GF(TA) with 11 chemicals, 11 data O N e ! -
¥ Enter GF(TA) with 11 chemicals, 11 data
ata: 8 Subcategorized: Orga

i Ecotoxicological Information
Aquatic Toxicity AW SW

| Behavicr (7/30) | | | [M>20-30mg/l |
—{# Immobilisation (1)
=] Intoxication

Daphnia magna (1011)mg/L | | 'M:>180 ppm |'M: 20 (8.8-84) mg/L

(] Animalia (animals)
(=] Arthropoda (arthropods)
(=] Branchiopoda (branchiopods)

Daphnia magna a0)|5-24 mgil | | _ M:04 (69=12) mg/l |

] EC50/ (112)]

@& Ic50 (2/2)]

@ Lco ()

@ Lc100 (313)]

& Leso () [ [ [

L@ NOEL 1) M: 180 ppm
] Wortality (15109)fng/L al | | M:275 (250301 m [ M 155 mg/L al
L] Reproduction (112) | | | | |

1. Go back to Input section; 2. Select the row with Aliphatic amines
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QSAR TOOLBOX

Phase II: Extension Category & Data gap filling
Step 1: Category definition

* Before defining the category, one should specify the endpoint - EC 50 48h
D.magna

| Define endpoint X
0
QSAR TOOLBOX To100 4 Ecotoricalogical Information
Agquatic Toxicity
¥ Input ¥ Profiling ¥ Data » Cstegory defintion  ® Data Gap Filling » Report
Document Single Chemical Chemical List
— * . (== =)
— i » w=u [ =F
B XE@ mm - § &. m @ =
New Open Close Save CAS# Name  Structure Composition Select Delete ChemlDs Database Inventory List Substructure (SMARTS)  Query|
Documents daphnia
& Document 1 = N
D) Aliphatic amines Effect Intoxication
X Select from: Aliphatic amines Structure i - RS : Wi _~_~ | Endpoint EC50 =
Y Enter GF(TA) with 11 chemicals, 11 data T ey - P
¥ Enter GF(TA) with 11 chemicals, 11 data . Duration (2b) 48h
[E Ch: 8] Data: 8 Subcategorized: Orga gf  Export Data matrix ) . B : -
= = 3 - - Test organisms (species) Daphnia magna = Selection of additional
Ecotoxicological Information
-~ o metadata fields:
=] Aguatic Toxicity \'_1' E:(pand branch
+—{#] Behavior
| immabilisation & | Collapse branch o
=] Intoxication
k4 Expand All Add
) I up Down
) Animalia (animals) = COHEPSE All | Clear Remove
{=] Arthropoda (arthropods)
(=] Branchiopoda (branchiopt Target Endpomt 3
Daphnia magna
e -
= Open path |
(=] Animalia (animals)
. 1

(] Arthropoda (arthropods) .
(-] Branchiopoda (branchiopt = coPy path
Daphnia magna a . | EEX
| & Ecs ! Function 4 1
1 Ic5 | | |
@ co Sert 4
& Lc100
) Leso Activate ADP
L NOEL i | ' M: 180 ppm

VRS 1 Das o7 pepoann IV

oo, Agsano)

=
2
«Q
=
-~
0
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o
o
o
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o
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o
3
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QSAR TOOLBOX

Phase II: Extension Category & Data gap filling
Step 1: Category definition
* Before defining the category, one should specify the endpoint - EC 50 48h

D.magna
| Define endpoint X
4 Ecotoxicological Information
Aquatic Toxicity
Effect | Intoxication |
Endpoint | ecs0 ~]
Duration |[a,b]|| 48h |
Test arganisms (species) | Daphnia magna | Selection of additional
metadata fields:
| Add |
[ Up |[ Down |
| Clear || Remove |
Undefi [ Back || Finisn |

1. Confirm the endpoint by click “Finish”
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QSAR TOOLBOX

Phase II: Extension Category & Data gap filling
Step 1: Category definition
* Before defining the category, one should specify the endpoint - EC 50 48h
D.magna

QSAR TOOLBOX @

* Input ® Profiling ® Data ® Category definition ® Data Gap Filling

r|a
L]a

Document Single Chemical Chemical List Search Target | The OECD OSAR Toolbox

B & XS mm. § & o =N B o (oo

New Open Close Save CAS#  Name Structure Composition  Select Delete ChemlDs Database Inventory List Substructure (SMARTS) Query

Documents daphnia

A Document 1

[) Aliphatic amines
A Select from: Aliphatic amines Structure e LT N . \)\ e
Y Enter GF(TA) with 11 chemicals, 11 data hoVe o ey 3 "

Iii;omxiculogicﬂl Information
-] Aquatic Toxicity AW SW

& Behavior ano| | | | | M >20-
+—{#] Immobilisation (101)
+—{=] Intoxication

(=] Animalia (animals)

-] Arthropoda (arthropods)

(] Branchiopoda (branchiopods)
Daphnia magna (10111) M >83 mg/L | | Wi >180 ppm m20(€

(=] Animalia (animals)
(=] Arthropoda (arthropods)
(] Branchiopoda (branchiopods)

Daphnia magna (1011)) [M:19(1.5-24) mg/L | [M:94(

—# EC50/ (112)

@ 1c50 @2)hall

@ Lco (373)

@ Lc100 (303)

@ LCs50 (373)

L NoEL RTa) I I I ' M: 180 pom
] Mortality (15/109) .: M: 5.15 mg/L .: M: 278 mg/L .: M: >20-
L—{#] Reproduction (12)) ml
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QSAR TOOLBOX

Phase II: Extension Category & Data gap filling
Step 1: Category definition

01010

01 0

QSAR TOOLBOX C} I'I'l 10100
» Input » Profiling ¥ Data ¥ Category definition » Data Gap Filli * Report

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

B & X @ mm-.- § 4. - E=EE- H ¢ (

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

Documents daphnia

" B e . - »
Y Enter GF(TA) w:l:‘?:cc:':r::iialg 11 data Stueture e j“J\’U e HjC\A\¢ iz N
GF(TA) with 11 chemicals, 11 data
| Ch: 8] Data: 8 Subcategorized: Orga [2  Ssetasnew target N ||
liif—\otoxicoloniml Information | | @ Edit and set as new target 1
] Aquatic Toxicity BB 1! 1! % Chemical information 1
Behavior o 4 - 2 M: »20-
] Immobilisation ) | | s lealeaary |
—{=] Intoxication | | @ Add target 3
Delete
(=] Animalia (animals) | | L Focus
(-] Arthropoda (arthropods) | | Query tool matrix Cirl+F3
=] Branchiopoda (branchiopods) | Set AOP target |
Daphnia magna (1011) M: 8.3 mg/L 180 ppm M: 20 (£
I Copy |
(=] Animalia (animals)
(-] Arthropoda (arthropods)
=] Branchiopoda (branchiopods)
Daphnia magna (10011) | M: 19 (15:24) mg/L | |M:94 ¢
=% EC50/ {112)
& 1C50 (202)pa/L
& Lco (313)
—# LC100 (313)
—# LC50 (313)
L NOEL (1)) | | | | M: 180 ppm
Mortality (15/109) .: M: 5.15 mg/L .: | M: 278 mag/L .: M: »20-
‘—{%] Reproduction (142)] n

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

19 [ \ \
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QSAR TOOLBOX

Phase II: Extension Category & Data gap filling
Step 1: Category definition

__| 1
QSAR TOOLBOX @ 4 mmg %

» Input » Profiling » Category definition » Report
Gap Filling Workflow The OECD QSAR To

for Grouping Chemicals
E= < »

- ints egor

-

Trend analysis Read across  (Q)SAR  Standardized Automated Developed by LMC, Bulgaria

[~ ] e Eis Filter endpoint tree... 1 [target]
Document 1
[ Aliphatic amines
X Select from: Aliphatic amines Structure e
Y Enter GF(TA) with 11 chemicals, 11 data NH

Ecotoxicological Information
Aquatic Toxicity AW SW

=] Intoxication

<0

(=] Animalia (animals)

(=] Arthropoda (arthropods)

(-] Branchiopoda (branchiopods)
Daphnia magna (1/1) M: > 1280 ppm

(=] Animalia (animals)

(5] Arthropoda (arthropods)

=] Branchiepoda (branchiopods)
Daphnia magna

%] NOEL (141)[ M: 180 ppm

Only endpaint relevant %] Mortality i)
Only chemical relevant

° Data Gap Filling Settings.

At this position:

Select a cell with a rigid (bold) path

The target chemical 2-Butanamine is loaded in new data matrix

P |
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QSAR TOOLBOX

Phase II: Extension Category & Data gap filling
Step 1: Category definition

. The ECOSAR strict category is used to define an broader
category used in further analysis.

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

Phase II: Extension Category & Data gap filling
Step 1: Category definition

* Define ECOSAR category

* Before defining the category, the following databases related to
the predicted endpoint are selected:

Aquatic ECETOC
Aquatic Japan MoE

> Aquatic OASIS
ECOTOX
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QSAR TOOLBOX

Phase II: Extension Category & Data gap filling
Step 1: Category definition/Defining ECOSAR (strict)

I f 8 B
QS Pammm DLBOX Lla ALY

» Input » Profiling ¥ Data Gap Filling » Report

Categorize

B = & %

Define Define with metabolism Subcategorize Combine Developed by LMC, Bulgarij

° Tram=ris Filter endpoint tree... 1 [target]
° Aquatic toxicity dlassification by ECOSAR CHy
Structure | -
= - O x
en Receptor Binding Taraet
half-ife (Ka, pH 7){Hydrowin) E . _ - large
£ cotoxicological Information . .
half-ife (Ka, pH iﬂ _W o Aliphatic Amines
haffife (Kb, pH Aquatic Toxicity
(l +—{=] Intoxication
Ionizatio
Protein binding by OASIS
Protein binding by OECD
Protein binding potency -
Protein binding potenc Down Up Reset Options
Pr teu: blrujj\ng‘l potency Profiles
1azard clas
/A -~
Toxic hazard classification by, { '{ )
Endpoint Specific Acid Halides
- Acid maiety
Acute aguatic toxicity Mr- —{# NOEL Acrylamides
|Aquatic toxicity classification by ECOSAR —{=] Mortality Acrylates
n - metab
Aldehydes (Mono)
Aldehydes (Poly)
Alkoxy Silanes.
Amides
Anilinas faminn-matal v
Combine profiles Alert performance
Eye irritation
mutagenici ® AND CR
» mutagenicity (| Calculate
B ——

Protein binding alel
Protein binding alerts for skin
Drotein Rindina P

1. Highlight “Aquatic toxicity classification by ECOSAR"; 2. Click Define; 3.
Select Strict. 4. Click OK
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QSAR TOOLBOX

Phase II: Extension Category & Data gap filling
Step 1: Category definition/Defining ECOSAR (strict)

01010
QSAR TODLBOX @ Soi00 %

» Input » Profiling » Data Gap Filling » Report

Categorize The OECD OQSAR Toolbox

. - Grouping Chemicals

Define Define with metabolism Subcategornize Combine

(v] [Bramois Filter endpoint tree...

Developed by LMC, Bulg3

Aquatic toxicity dassification by ECOSAR

Structure Hyc
Wz

Unselect All Invert

gen Receptor Binding
haff-ife (Ka, pH ?IEH:p-irn iEcholuxiculoqicnl Information

half-ife (Ka, pH

half-ife (Kb, pH Aquatic Toxicity AW SW

halfife (Kb, owin) {3 Intoxication

half-ife (pH

at pH 1 -
(2] Grouping results .

Tonization at pH

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

371 chemicals found. =

Endpoint Specific -
Acute aquatic toxicity classification by Ve Daphnia magna
Acute aquatic toxicity MOA by OASIS —{&] NOEL (1)
|Aquatic toxicity dlassification by ECOSAR =] Mortality (1/6)
accumula

arcinogenicity (gen

Ok T e o A ' 1. Information that 370 analogs are found. Click OK

tein binding alerts
tein Binding Potency h-
spirat
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QSAR TOOLBOX

Phase II: Extension 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 request the user to select the endpoint
that should be retrieved.

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

Read data? [

i@ All endpoints () Choose... [¥] from Tautomers [ « OK J ’ X 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: Extension Category & Data gap filling
Step 1: Category definition/Reading data

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

" Gather data

0414 points added across 360 chemicals.

1. Click OK

The OECD QSAR Toolbox for Grouping Chemicals into Categories

LQ
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QSAR TOOLBOX

Outlook

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

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

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

Outlook

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

°* Phase 1II. Extension of the Category& Data gap
Filling
* Step 1: Category definition
* Step 2: Navigate to the target endpoint
* Step 3: Data Gap Filling
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QSAR TOOLBOX

Phase II: Extension Category & Data gap filling

¥ Profiling

Trend analysis Read across  (Q)SAR  Standardized Aul

[~] Documents
Document 1
£ Search chemical
Document 2
# CAS: 97530
Document 3
[ Aliphatic amines
¥ Enter GF(TA) with 11 chemicals, 11 data points
Y Enter GF(TA) with 11 chemicals, 11 data points
1@ Ch: 8| Data: 7 Subcategorized: Organic functional groups (nested)
A Select from: Aliphatic amines
I8 Aquatic toxicity dassification by ECOSAR
0] Aquatic toxicity classification by ECOSAR

[~] Data Gap Filling Settig
Only endpoint relevant
Only chemical relevant
At this position:

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

Step 3: Data Gap Filling

» Category definition

Filter endpoint tree...

Structure

Ecotoxicological Information
Iiﬂ Aquatic Toxicity

] Accumulation
+—{# Avoidance
+—{# Behavior
t—{#] Biochemistry
3 Cell(s)

+—] Development
+—{#] Ecosystem Process
+—# Enzyme(s)

+—{# Feeding Behavior
{7 Genetics

| Growth

t—{# Growth Inhibition
(3 Histology

+—# Hormone(s)

+—=] Immobilisation
+—# Immunological
11 Injury

] Intoxication

&= ECs0

{5 24n

=] Animalia (animals)
{=] Arthropoda (arthropods)

Ceriodaphnia dubia
Daphnia magna
Daphnia pulex

(3] Insecla (insects)

(3] Malacostraca

(& Maxillopoda

{#] Mollusca (molluscs, mollusks)

@ 52h

(=] Branchiopoda (branchiopods)

AW SW
a123)
(4r4)
(50/353)
(271280)
(15135)
(B30118),
(1/4)
(16/155)
(13/38)]
(22/360)
(92/321)
(33/186)
(19178)
(9/93),
(36137)
(373)
(9/53),

(40/48)

(4/8))

oo

(12)
1)
(115)
(1)
(2s5)

The OECD QSAR Tooll

)

1 M: 500+8E+03 mg/L

M 10 mg/L

TM435 mg/l

[ M: 10 mg/L
M 12102 mg/L

M1 mg/L

M: 06 (89=10¢

| M: 252 (196=317) pprl

M2 (1=14)

1. Select Trend analysis

The OECD QSAR Toolbox for Grouping Chemicals into Categories
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QSAR TOOLBOX

Phase II: Extension Category & Data gap filling
Step 3: Data Gap Filling

2] Possible data inconsistency X

4 Mative scalefunit
[#lmg/L (35 data: 35 chemicals)
[+mal/L (4 data: 4 chemicals)
+'\ppb (3 data; 5 chemicals)
+' ppm (21 data; 14 chemicals)
uhu"l (1 data: 1 chemicals)
ug.."L (2 data; 1 chemicals)

Gap filling scale/unit

@ log(1/molfL)
) mg/L

2 mol/L

) ppb

O ppm

) uM

) pa/L

Data 42/68: Chemicals 41/59

| (8]4 | | Cancel |

The user will be informed If there is different experimental data. Click OK

The OECD QSAR Toolbox for Grouping Chemicals into Categories July, 2017
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QSAR TOOLBOX

Phase II: Extension Category & Data gap filling
Step 3: Data Gap Filling

C.) r|a I grorg % Xese
QSAR TOOLBOX L4 10100

» Input L » Category definition » Data Gap Filling » Report

Gap Filling Workdflow OECD QSAR Toolbox

e o

= « -
(Q)SAR  Standardized Automated

Developed by LM

Documents Filter endpoint tree... There are 4 endpoint values for 4 chemicals bigger than W5 calculated by “Water Solubility (fragments)” @
Remove data points
Data Gap Filling Settings
rro— s -
Structure o : —— — -
Only endpoint relevant There are 2 endpoint values for 2 chemicals bigger than WS calculated by "Water Solubility @
Only chemical relevant Remove data points
At this position:
[ Ics0 (33) The current gap filling state contains data with qualifiers
Select a cell with a rigid (bold) path (# LCO (4/4)
:”":“:‘Fded‘”f"‘;ﬁmm & LC100 ()
tandartized workflows
ELCso (719 a The prediction is acceptable according to the statistics
(#] LOEC (2/4) (interpolation and R2 = 0.7 and analogues = 10)
(¥] NOEC (214)
5] NOEL (1) ppm
—{#] Morphology
—{#] Mortality 34/342)| M: 20 ppm | M: 251 mg/L n! | | M: 200 mg/L

There is helpful information concerning investigated chemicals

T3] Reproduction (9/67)] =

Trend analysis prediction for EC50, based on 41 values
Predicted: 34.8 mg/L
Model equation: ECS0 = 283 (£0.307) + 0.518 (20.102) * log Kow, log{1/maliL}
Prediction B
Cumulative frequency gﬁ B
£
Residuals =
=
2
Statistics 24
U
o
24
L e s o e L B e e L S S s e E e
-2 0 2 4 & 8
log Kow

2 |
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QSAR TOOLBOX

Phase II: Extension Category & Data gap filling
Step 3: Data Gap Filling/Subcategorize by Water solubility

QSAR TOOLBOX

Gap Filling

Trend analysis Read across  (Q)SAR  Standardized Automated

[~] [—— Filter endpoint tree...

10100

» Category definition  » Da ng ¥ Report

Document 1

# Search chemical
Document 2

# CAS: 97530
Document 3

Structure

D) Aliphatic amines
'V Enter GF(TA) with 11 chemicals, 11 data points

Y Enter GF(TA) with 11 chemi
1 Ch: 8| Data: 7 Subcateg

1 data points
Organic functional groups (nested)

2 Select from: Aliphatic amines
Il Aquatic toxicity dassification by ECOSAR
101 Aquatic toxicity dassification by ECOSAR
Y Enter GF(TA) with 42 chemicals, 42 data points

The OECD QSAR Toolbox
for Grouping Chemicals
into Categories

Developed by LMC, Bulgaria

i

I ¢ There are 4 endpoint valucs for 4 chemicals bigger than WS

Remove data points

calculated by “Water Solubility (fragments)”

[M>234+256 mg/t |
M: >0.64=0.96 mg/L .

‘Water Solubility
Exp Water Solubility

[~} Data Gap Filling Settings

Only endpoint relevant
Only chemical relevant

At this position:

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

Select water solubility calculators

‘Water Solubility {fragments)

ok ][ cace

M7 mg/L

The current gap filling state contains data with qualifiers @

The prediction is acceptable according to the statistics
(interpolation and R2 = 0.7 and analogues = 10)

nalysis prediction for EC50, based on 41 values
led: 34.8 mg/L
- ECS0 = 203 (+0307) + 0518 {+0102) * log Kow, log{1/mol/L)

Select / filter data 1

- Mark chemicals by WS
. ° ™ —— ark chemicals by
//../ Mark chemicals by descriptor value
e © Mark outliers
o © o ®

Filter paints by test conditions

Mark focused chemical

Mark focused points

Remove marked data

log Kow

2
/ Accept prediction

1. Click Mark chemical by WS; 2. Select Water solubility (fragments);
3. Click OK. 4. The same steps will be reproduced if you click on the link available in the notifying helper

The OECD QSAR Toolbox for Grouping Chemicals into Categories
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QSAR TOOLBOX

Phase II: Extension Category & Data gap filling
Step 3: Data Gap Filling/Subcategorize by Water solubility

01010
01 0
QSAR TOOLBOX @ I'I'l 10100

» Profiling » Category definition P Da Filling

Gap Filling The OECD QSAR Toolbox

. yuping Chemicals
33 b Categories
Trend analysis Read across  (QJSAR  Standardized Automated

° Documents. Filter endpoint tree...
1

Developed by LMC, Bulgari

1C amines
=ct from: Aliphatic amines Structure

er GF(TA) with 11 chemicals, 11 data points \)\ - | . b . @

& IC50 (3/3)
3] LCO 4/4]
¥ Enter GF(TA) with 42 chemicals, 42 data points o (@/4)
(] LC100 (4/4)
= LC50 719) ®
[ LOEC (2/4) M: »2.2
NOEC M: ca.1.6 mg/L
5] NOEL *| Information T
+—{#] Morphology
£3| R Marked 4 data point(s) for 4 chemical(s} ] M: 200 mg/L
No Effect Coded M: 5 ppm
+—{#] Physiclogy
B [ roton AL Vics95 mt
Repr i Ty .
° Data Gap Filling Settings >
O AR Trend analysis prediction for EC50, based on 41 values i |
Only chemical relevant Predicted: 34.8 mg/L Subcategarize
_ " Model equation: EC50 = 203 {£0.397) + 0518 {£0.102) * log Kow, log{1/mol/L}
At this position: Prediction 2+ v | Mark chemicals by WS |
Select a cell with a rigid (bold) path ! | a -
Automated workflows Mark chemicals by descriptor value
Standartized workflows - | Mark outliers |
Cumulative frequency | =6
E | Filter points by test conditions. |
Residuals =
:g‘ | Mark focused chemical |
Statistics 24 -
o Mark focused points
| Remove marked data 3
=, ][ cenciigmes |
) o 2 4 I3 =
1. Four chemicals are marked in green; 2.Click OK; 3. Remove marked chemicals
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QSAR TOOLBOX

Phase II: Extension Category & Data gap filling
Step 3: Data Gap Filling/Subcategorize by OFG(nested)

QSAR TODLBOX

* Profiling

B Subcategorization

Options 4

Select All

Respiratory sensitisation

Adjust options
Unselect All Invert [

01010
l'h Snon
10100

» Report

The OECD QSAR
for Grou, C
into G

Toolbox
micals

e ) . Aliphatic aming
Retinoic Acid Receptor Binding
FtER Expert System - USEPA Alkane, branchy @
Skin irritation/corrosion Exclusion rules by Amine, primary| —
Skin irritation/corrosion Inclusion rules by Cverlapped gre oy )J\ A\ ) i, ,\_4\_,3:7_” g ___J% e
4 Empiric [ by - T ®
(3/3))
(4/4)
(414))
(719)|
Tautomers unstable e M: 224250
"4 Toxicological . . (2/4) M: ca.1.6 mg/L =
Repeated dose (HESS) (1)
4 Custom (114)]
- Exarmple Prioritization Scheme (PBT) 5 v (32/339)| M: 25.1 ma/L a M: 100 ppm g | M:10 mg/L
d (37) M: 5 ppm
Options 4 {9/99)
Select All Unselect All Invert (16/145) M: 110 mg/L M: 9.79 mg/L
o Do not account metabolism & (9/67) = = v
4 Documented (18) Aliphati 8
Observed Mammalian metabolism phatid
Observed Microbial metabolism (8) Aliphatid _ . =
Observed Rat In vivo metabolism " A\ ; ;"3"&3";&;"?"?‘““ for EC50, based on 37 values | Subcategorize
Observed rat iver metabolsm with quantitati ) Alkane, MDdeI;quaﬁnrt £C30 = l“;zg{mm) + D.597 (£0.108) * log Kow. log(1/mol/L)
Observed Rat Liver S8 metabolism P | Mark chemicals by WS
4 Simulated (18) Amine,
Autoxidation simulator | Mark chemicals by descriptor value |
Autoxidation simulator (alkaline medium)
Dissociation simulator E | Mark outliers |
Hydrolysis simulator (acidic) =69
Hydrolysis simulator (basic) E | Filter points by test conditions. |
Hydrolysis simulator (neutral) =
in wive Rat metabolism simulator i | Mark focused chemical |
Microbial metabolism simula| 247
Rat lver 59 metabolism si Selected 22 (15/: | ¥ | Mark focused points |
Skin metabolism simulator -
Tautomerism Remove marked data
| Clear existing marks |

1. Click Subcategorize; 2. Se

3. Remove dissimilar chemicals

ct Organic functional groups(nested);

The OECD QSAR Toolbox for Grouping Chemicals into Categories
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QSAR TOOLBOX

Phase II: Extension Category & Data gap filling
Step 3: Data Gap Filling/Subcategorize by Lipinski rules

& g " =
0 0
» AR 00 =in ! 00
g Dal go Ol Repo
) Subcategorization - O # QSA
Options 4 Adjust options
Select All Unselect All Invert Abou - . o
FtER Expert System - USEPA e
~ Skin irritation/corrosion Exclusion rules by BfR Bicavailable 101 128 134 77
Skin irritation/ corr n rules by BfR
AN 090909090900 4 R N | | I e e R st ®
o
1 Daphnia magna (15/16)| 0.0036 (0.00 Wi} M: 0015 (0.013+0.019) | M: 0.026 (0.018=0.0 P.011+0.0‘\9] M: 1.6 (1.2+2)r
(111) \
~
4 structures from: Mot bioavailable - [m] X
Tautomers unstable File P |
4 Toxicological
) Repeated dose (HESS) 5 v 1 2 3 1 0 | M: 217 mg/L
<
143-27-1 2016-42-4 2869-34-3 2570-26-5
Options 4 D |
Select All Unselect All Invert m
Do not account metabolism ~ || (11) Bioavailable s SRS I U T 1
4 Documented (4) Not bicavailalj TrEr
Observed Mammalian metabolism — .
< Observed Microbial metabolism -
Observed Rat In vivo metabolism N
A Observed rat liver metabolism with quantitative ¢ >
Observed Rat Liver 59 metabolism
4 Simulated Save to smi CK
4 ¢
Autoxidation simulator Prodicted-T0.} malL filter data
4 : : " : redicted: 79.1 m
A!Jtox!da_twon simulator (zlkzlne medum) Model equation: ECS0 = 231 (£0.272) + 0857 (+0.0694) * log Kow, log{1/mol/L] -
Dissociation simulator < 3 Subcategorize |
Hydrolysis simulator (acidic)
Hydrolysis simulator (basic) elected 4 (11/15) Mark chemicals by WS |
Hydrolysis simulator (neutral) 4 Select different
in vivo Rat metabolism simulator ‘ Mark chemicals by descriptor value |
< Remove selected
‘E‘ ‘ Mark outliers |
=
Residuals =
k=] ‘ Filter points by test conditions |
Statistics R4 -
o Mark focused chemical
‘ Mark focused points |
24

Chemicals with very long chain could be removed from the category due to their
non-bioavailability. 1. Select Lipinski rules; 2. Double click to see “"Not- bioavailable” chemicals;
3. Close the appeared window; 4. Remove dissimilar chemicals
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QSAR TOOLBOX

Phase II: Extension Category & Data gap filling
Step 3: Data Gap Filling/Prediction result
QSAR TOOLBOX 6 o E E % g

¥ Input ¥ Profiling ¥ Category definition P D g ¥ Report
Worldflow The OECD QSAR Toolbox

, , G Chemicals
-

O

Trend analysis Read acr AR Standardized Automated
° Documents Filter endpoint tree...
iphatic amines Siructure S P i
ity cla: ion by ECOSAR 2 ®
F(TA) with 42 chemicals, 42 data point

38| Data: 38 Filter by WS - Water Solubility (fragments

“h: 16| Data: 16 Subcategorized: Organic functional gi L— Daphnia magna M: 05 (04=0.6T) mg/L| M: 0.026 (0.0180.036)| M: 16 (12=2) mg/L | M: 19 (15-24]
[E Che 12| Data: 12 Subcategorized: Lipinski Rule ¢ 5 Lco )
@ LC100 (1/1)
@ LCs50 (111)
[ NOEL (171)] M: 180 ppm
%) Mortality (12/39)| M: 278 mg/L | M: 0211 mg/L .: M: 10 mg/L .:M:ZJ? mg/L .:M: 31 ma/L
%] No Effect Coded (2/6) M: 5 ppm u| Mi5ppm al
%) Physiology (4128)
& Population (5129)| ['M:1.28 mgiL | | M: 0.937 mg/L
|— Sediment toxicity [ | |
L7 Terrestrial Toxicity (7128) M:TmL E M 2%
[#) Human Health Hazards
< B 2 proe )
(] Data Gap Filling Settings < >

Only endpaint relevant Descriptors Trend analysis prediction for EC values ‘ Select / filter data | 2
Only chemical relevant Predicted: 77.8 mg/L
e Model equation: ECS0 = 234 (20324) + 0633 [ 1 . logl{1/molLy
At this position: Prediction [ - | Salbilizgrss ‘
Select a cell with a nigid (bold) path | Mark chemicals by WS ‘
Automated workflows 6
Standartized workflows = | Mark chemicals by descriptor value ‘
Cumulative frequency | =
£ | Mark outliers ‘
£
Residuals =
o4 | Filter points by test conditions ‘
@ 5
frd | Mark focused chemical ‘
Mark focused points
24
Remave marked data

& )
Accept prediction

Prediction result is 77.8 mg/I. x|
[

2 | T
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QSAR TOOLBOX

Phase II: Extension Category & Data gap filling
Step 3: Data Gap Filling/Accept the Prediction result

&

» Input

r|a
QSAR TOOLBOX e
P Profiling

Gap Filling Workflow

A *

- -

Trend analysis Read across (Q)SAR  Standardized Automated

° Documents Filter endpoint tree...

o
10100

P Category definition D

iphatic amines Structure

icity classification by EC

Filter by WS - Water Solubility (fragments

The OECD QSAR Toolbox
for Grouping Chemicals

O

Subcategorized: Organic functional gi L— Daphnia magna M: 0.5 (04+0.67) mg.v‘Ll M: 0.026 (0.018+D.(]36}| M: 1.6 (1.2+2) mg/L | M: 1.9 (1.5=2.4)
[ Che 12| Data: 12 Subcategorized: Lipinski Rule ¢ & LCO 1)
(#] LC100 )
(#] LC50 1)
(] NOEL (1/1)] M: 180 ppm
#] Mortality (12/89)| M: 278 mg/L u | M 0271 mg/L m | M: 10 mg/L m | Mi217 mg/L m | M: 31 mg/L
[#] No Effect Coded (2/8)] M: 5 ppm . M: 5 ppm .
(#] Physiology (4/28)
(] Population =] Cenfirm he M: 1.28 mg/L M: 0.937 mg/L
—— Sediment toxicity
—{#] Terrestrial Toxicity M:TmlL n M: 2%
[ Human Health Hazards Are you sure you want to accept this prediction? b 1 T
& prons 5 |
° Data Gap Filling Settings. < >
2T E R Descriptors T ‘ediction for EC50, based on 11 values ‘ Select / filter data 1
Only chemical relevant Pi 2 ma/L
. o Model ¢f 234 (x0.324) + 0838 (x0.116) * log Kow, log{1/mal/L)

At this position: Prediction | Subcategorize |
Select a cell with a rigid (bold) path | Mark chemicals by WS |
Automated workflows 6 -

o L i s = | Mark chemicals by descriptor value |
Cumulative frequency | =
E | Mark outliers |
Residuals =)
64 | Filter points by test conditions |
Statistics @ 5
2 | Mark focused chemical |
Mar| nts
: 1
Rem| lata
e e e e s e ) B B e B s s B By S B N

1. Click on Accept prediction. 2. Click Yes

2 | |

N
/ Accept prediction
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QSAR TOOLBOX

Outlook

* Background
* 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

The OECD QSAR Toolbox for Grouping Chemicals into Categories July, 2017 69



QSAR TOOLBOX

Saving the prediction result

33 [Document 1] — x

01010
QSAR TOOLBOX th 0100 %

» Input N\ ® Category definition ¥ Data Gap Filling ¥ Report

QSAR Toolbox 4.

Document ‘Chemical List Search Target | The OECD QSAR Toolbox

. ] x k:] B o fﬁ; L.o= [6 % = E . . ¢ c _ Chemicals

Open Close Save CAS#H Name  Structure Composition Select Delete ChemiDs Database Inventory List Substructure (SMARTS)  Query

Save as
Documents

I 4 || « QSARToclkcxd » Config > Exsmples v & | Search Examples o
hatic amines

Select from: Aliphatic amines
I3 Aquatic toxicity classification by ECOSAR
Y Enter GF(TA) with 42 chemicals, 42 data points. [ Desktop + A
Y Ch: 38| Data: 38 Filter by WS - Water Solubi
IE Ch: 16| Data: 16 Subcategorized: Organ & Downloads # [ Aliphatic_amines.tba 7/3/201710:39AM  TBAFile

IE Ch: 12| Data: 12 Subcategorized: Lip Docurnents #

Organize Mew folder == -

Name Date modified Type Si

[&=] Pictures -+
Examples ]
CQMRF —t
SOLUTIONS |

Tutorials
dda OneDrive —

& This PC
[ Desktop b1
Documents m 'M:6a mg/L
* Downloads | [
J’S Music
[=] Pictures
B Videos |
i, Local Disk (C) , 3 >

/A 1

File name: | AfEaoeey

Save as type: | Toolbox documents (*.th4)

4 Hide Folders

1. Go to Input section 2.Click on Save button 3. Define name of the file; 4. Click Save
button

T [ I [
The OECD QSAR Toolbox for Grouping Chemicals into Categories July, 2017 70



QSAR TOOLBOX

pen saved file
"00LBOX 6 %—H. E

» Input » Profiling ¥ Category definition  » Data Gap Filling
iment Single Chemical Chemical List Search Targetl 11 OECD OSAR Toolbox
X B m v 4 = 8= - M ( Fommee
. » — i = E’ — for Grouping Chemicals
% x h- B . -, 3 @/ - E 8§ Y into Categories
Open \_ Clos=__ Save CAS#  Name Structure Composition  Select Delete  ChemiDs

Database Inventory List Substructure (SMARTS)  Query De

Developed by LMC, Bulgarial

T

« QSARToolbox4 s Config > Examples v B

Search Examples

Organize = Mew folder

() MName Date modified Type Si
3t Quick access

I Deske [ Aliphatic amiges.tb4 7/3/2017 3:44 PM TB4 File
esktop
* Downloads
Documents
[&] Pictures
Daoitlist

LY T

Examples
Phototo_tox

Tutorials
Zda, OneDrive

3 This PC
[ Desktop ]
Documents
‘ Downloads
J\ Music
=] Pictures

B videos

s Local Disk (C) a

File name: | Aliphatic amines.tb4

1. Create new document 2. Click Open; 3. Find and select file; 4. Click Open
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QSAR TOOLBOX

Open saved file
QSAR TODLBOX 6 ? E m g‘

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

Document Single Chemical Chemical List Search

B & XGE mm .- § &.—= B =E- N ¢

New Open Close Save CAS# Name re Composition  Select Delete ChemlDs Database Inventory List Substructu ARTS) Query

Documents Filter endpoint tree...

oy o N
ith 11 chemicals, 11 data points Structure u,c\)\ %; wen AL T e
d [ '

11 Subcateg d: Organic functional groups (neste H [ @
iphatic amines
ity classification by ECOSAR
{F(TA) with 42 chemicals, 42 data L— Daphnia magna (42043) [REEEEIRERET T M: 22.1 (17.4=28.1) mg] M: 64 mg/L [ M: 355 (202-434) mg| M: 5.82
38| Data: 38 Filter by WS - Water Solubility (fragment =0 )
Ch: 16| Data: 38 Subcategorized: Organic functional gi . . v
i Lipinski Rule Oasi 72h iy | ! | M: 3.71 =
L@ ics0 @) ®
& LCo (4i4)
—{# LC100 | File open
—# LC50
& LOEC M: >2.24-2.56
& NOEC File opened successfully! TM: cal6 mg/L
L] NOEL |
—{# Morphology
) Mortality M: 100 ppm
: e e .

Descriptors Trend analysis predictid 1 psed on 41 values
Predicted: 34.8 mg/L
Model equation: EC50 = 203 (034 2) * log Kow. log{1/moliL)

Prediction 8

Cumulative frequency gﬁ B
£
Residuals =
o
2

Statistics R4
I

24

-2 0 2 4 6 8
log Kow ‘/ Accent prediction

1. The file is opened successfully 1. Click OK
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