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QSAR TOOLBOX

Background

* This is a step-by-step presentation designed to take the user of
the Toolbox through the workflow of predicting acute aquatic
toxicity to fish of a mixture with known components.
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QSAR TOOLBOX

Keywords

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

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

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

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

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

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

MOAD of ACTION(MOA) - profiling pattern of the chemicals available on data matrix with respect to the applied
profilers
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QSAR TOOLBOX

Objectives

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

®* The 2D editor for defining Mixture components

* Filling data gaps by Similar mode approach
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QSAR TOOLBOX

Exercise

> In this exercise we will:

* predict the aquatic toxicity to fish (LC50, mortality, 96h, Pimephales promelas) of a
target substance which represents a mixture with defined constituents;

* investigate the mode of action of constituents of the mixture;
* gather available experimental data for target and its constituents;

* Predict acute aquatic toxicity using Similar mode approach.

»The target substance will consists of three constituents with
quantities as follows:

Constituent 1 Constituent 2 Constituent 3

Hy  © ” l

Weight = 90% Weight = 1% Weight = 9%
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QSAR TOOLBOX

Workflow
* The Toolbox has six modules which are used in a sequential
workflow:
* Input
* Profiling
* Data

* Category Definition
* Data Gap Filling
* Report
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QSAR TOOLBOX

Input
Overview

®* This module provides the user with several means of entering
the chemical of interest (i.e. the target substance).

* Since all subsequent functions are based on chemical structure,
the goal here is to make sure the molecular structure assigned
to the target substance is the correct one.
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QSAR TOOLBOX

Input
Input chemical(s)

Alternative ways to input chemical(s):
A.Single target substance

® Chemical Name

®* Chemical Abstract Services (CAS) number (#)

®* SMILES (simplified molecular information line entry system)
notation/InChi

* Drawing chemical structure
o Select from User List/Inventory/Databases

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

Input
Input Screen

e oo Xo6ed
QSAR TOOLBOX @ Tla %0100 % =

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

Document Single Chemical Chemical List Search Target Endpoint The OECD OSAR Tog

QP - aE for Grouping Chemid
B e X™ om. 3 = EE E- H ¢ ©

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

Documents
& Document 1

Developed by LMC,

1. The “Input” module is the first of the six modules in the
Toolbox workflow listed next to “QSAR TOOLBOX” title.
2. Different ways to input single chemical;

3. Different ways to input list of chemicals.
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QSAR TOOLBOX

Input
Input a mixture

* In the current example our target substance will be a mixture.
* We will draw its components within the "Composition” tool.

* Consecutively, the quantities of the mixture components will be
defined.
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QSAR TOOLBOX

Input
Input target substance by drawing

e 2
[J H [ ) = O 6 ! %
Composition editor - m] X
Do
Identity
- 4 CAS:
Op — E Type: Multiconstituent !
Name: Monoconstituent 2
1 JUPAC: Multiconstituent
Synonyms: Polymer
SMILES: UVCE
Other
--------
| Constituents (0) Mmpurities {0) | Additives (0)
e PR
a h

Click on the Composition button;
Select “"Multiconstituent” from the drop-down menu for the type of the substance;

Click Add in order to add constituent. Our target substance consists of three constituents, so click
three times on the Add button.

52 O
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QSAR TOOLBOX

Constituent 1

Input o
Drawing Constituent 1 of the target mixture

Weight = 90%

(=) 20 Editor 3 - a ®

®

[ SMILES/inchl ~ | © [x]-]
2] Composition editor 1

DEEEEDC iél:ﬂinztéa=

Identity
CAS: [

Type: | Multiconstituent

Mame: |
IUPAC: [
Synonyms: |
SMILES: |

2] Clear Al *

Constituents (1) | Impurities (0) | Additives (0) |

‘Want to clear everything?

[ Identity
CAS: [

OH3

|| No

MName: |

|
Type: | Meonoceonstituent e |
|
|

IUPAC: [
Si"EanE l | Edit
L oMILES: o s Edit ||
L e st =s=sss=ssss=ss=s===== ‘;L‘_ —_—
~ Concentration 1 J

{Typica concentration

HERREEEREDO00

| B || | Family:| Mass = | Unit: |

| "|| || "H ‘ Famil}r:|Mass *“Unit:|

{Concentratlon range ‘

Click Edit on the SMILES row to define the structure of the first constituent;
The 2D editor appears;

Click the Clean button to clean everything;

Confirm with Yes.

B
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QSAR TOOLBOX

Constituent 1

Input o
Drawing Constituent 1 of the target mixture

Weight = 90%

~| 2D Editor = O X
®
|Smi|es - | cceeo | X | |
n
n Atom: O
@
E NN Element:
HaC OH
“ Hybridization: undefined
|
“ Valent state: wd
Implicit hydrogens: 3
n Atom number: 3]
— Aromatic: False
1. Select the Drawing tool; Barity: None
2. Draw carbon chain with five carbon atoms; . [unseinea (15
3. Click on the oxygen symbol (i.e. O); .
4. Click over the last carbon atom to change it to oxygen; o [ o |
5. Confirm with OK.
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QSAR TOOLBOX

Input
Define quantities of mixture s constituents

* Quantities of the constituents should be added manually.
* There are several ways to add mixture quantity:

. Mass fraction
- Mass fraction e
_ Amount of substance
M ass | Masz fraction ]
- Amount of substance Molality
. Mole fraction
= M (0] I a I |ty Mass concentration
Molar concentration

- Mole fraction
- Mass concentration
- Molar concentration

* In the current example we will select “Mass fraction %" in
“"Weight %"
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QSAR TOOLBOX

Constituent 1

Input o
Define the quantity of Constituent 1

Weight = 90%

“| Composition editor - O *

(- Identity
CAS: [

Type: | Multiconstituent “‘

IUPAC: [
Synonyms: | | | Edit

|
MNarne: | |
|
|
|

SMILES: | [[ Edit

Constituents (3) | Impurities {0) | Additives (0) |

(- Identity
CAS: [

For Constituent 1 of the target T
mixture define:
1) Family: Mass fraction
2) Unit: weight %
3) qualifier: Equal to (i.e. =)
4) quantity: 90

|
Type: | Maonocenstituent ¥ |

MNarne: |
IUPAC: [

Synonyms: | || Edit
SMILES: |cccco ( ) | Edy

~Concentration 1
S —

|
|
|
1
Typical concentration S —
‘ /4 l/m
| = o | |90 ~ | Family: | Mass fraction = | Unit: | weight % VT
/A

D/

entraticn ra 4
Y I_L ) = Family: | Mass fraction * | Unit: | v |

l [

| OK | | Cancel
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QSAR TOOLBOX

Constituent 2

Input OC

Drawing Constituent 2 of the target mixture -

Weight = 1%

2D Editor - m] X
*| Composition editor ( @ 3
Identity 2 SMILES/Inchl ~ | O !

Concentration

r

HIEIE B OEN
Type: Multiconstituent o N
Mame: u
IUPAC: n
Synonyms: n
SMILES:
‘| Clear All *
Constituents (3} | Impurities (0) | Additives (0)
H
 Identity
‘Want to clear everything?
CAS: ything
OH2
Type: Monoconstituent n
Name: \L/ Yes | | No
IUPAC:
é:,rnonxms: 4
== R o o e o o o o o o o o 1 =
e ! 2

= Family: | Mass fraction ~ [ Unit: &

{Typical concentration

Concentration range
{ - ~ Family: | Mass fraction * | Unit: -

Now we move down to the second constituent and repeat the same steps:

1. Click Edit on the SMILES row to define the structure of the second constituent;
2. The 2D editor appears;

3. Click the Clean button to clean everything;

4. Confirm with Yes.
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QSAR TOOLBOX

Constituent 2

Input OC
Drawing Constituent 2 of the target mixture -

Weight = 1%

2D Editor — O >

@ /

Smiles © | C1=CC(=C(C(=C1C(C)=0)CHCCI !

RAoQ 0EE OEN

Ea Make first

Select the Benzene scaffold (1a) and paste it into
the drawing pane (1b).

Select the Drawing tool (2a) and draw the
connections to the benzene (2b). Second click over
a bonds converts it to double bond.

Click on the oxygen symbol (i.e. O) (3a) and click
over the carbon atom connected with double bond
(3b).

Click on the chlorine symbol (i.e. ClI) (4a) and click
over the carbon atoms that should be changed (3b).
Confirm with OK (5).

Isotope: 0

OoOf

3a

|

Implicit hydrogens:

Atom number:

Aromatic: False

4a

|

BEOEEREDEEE

Parity: Mone

Radical: undeﬁ' =)
¥
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QSAR TOOLBOX

Constituent 2

Input OC

Define the quantity of Constituent 2

Weight = 1%
= Composition editor - O *
r Identity
CAS: [ |
Type: | Multiconstituent i |
Name: | |
IUPAC: [ |
Synonyms: | | | Edit |
SMILES: | [ Edit ]
Constituents (3) | Impurities (0) | Additives (0) |
L ] P Md
 |dentity Hemare
CAS:
: ey | : '
For Constituent 2 of the target - Type: l Monoconstituent : l
. - N A
mixture define: e | |
1) Family: MaSS fraction Synonyms: | || Edit |
2 ) Unit: weig ht % SMILES:  [CC(=O)clecc(Clle(Cle1C s 3 [ g
3) qualifier: Equal to (i.e. =) r Concentration 1 2
4) quant/ty . 1 r Typical concentration \,/_) \, ]
| = *‘l| |1 ~ | Family: | Mass fraction ¥ | Unit: | weight % 4 |
3 ‘entration r: 4
l l “‘ Yy, “‘ Family: | Mass fraction ~ | Unit: | i | ‘
| oK | | Cancel
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QSAR TOOLBOX

Constituent 3

Input
Drawing Constituent 3 of the target mixture "’

Weight = 9%
1 )
Compaosition editor 2D Editor - = X
Identity @ 3
CAS: 2 SMILES/Inchl ~ | O !

mee [l DEEEEDN OEE O8N

Mame:
IUPAC: u
Synonyms: n
SMILES: n
Constituents (3) | Impurities (0) | Additives (0 Cl All *
gar
Identity E oMz
o |
OH2 ‘Want to clear everything?
Type: Maonoconstituent “
Mame:
IUPAC: n \L/
Yes | | No
Jswevmel Lo N\___ [
WIS [0 e [l 4
2 r Concentration n
Typical concentration
2 Family: | Mass fraction | Unit: -
T
Concentration range
{ - Family: | Mass fraction * | Unit: ‘

Now we move down to the last (third) constituent and repeat the same steps:

1. Click Edit on the SMILES row to define the structure of the second constituent;
2. The 2D editor appears;

3. Click the Clean button to clean everything;

4. Confirm with Yes.
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QSAR TOOLBOX

Input CntitueS
Drawing Constituent 3 of the target mixture "’

Weight = 9%

*| 2D Editor

®

SMILES/Inchl
-

——<£C(C=C1)C{C1=CC=CC=C1)=0 !

HEEE OEE OEN.

Select the Benzene scaffold (1a) and paste it two
times in the drawing pane (apply two left clicks)
(1b).

Select the Drawing tool (2a) and draw connection
between both rings (2b). Double click over a bond
converts it to double bond.

Click on the oxygen symbol (i.e. O) (3a) and click
over the carbon atom connected with double bond
(3b).

Confirm with OK (4).

0L

=

EEEEEERERNE
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QSAR TOOLBOX

I n pu t CntitueS
Define the quantity of Constituent 3 'ﬂ

Weight = 9%

| (=} Compaosition editor

r Identity
CAS:
Type: Multiconstituent \‘
MNarne:
IUPAC:
Synonyms:
SMILES:
Constituents (3) | Impurities (0) | Additives (0)
{
 Identity R
a P . CAS:
For Constituent 3 of the target SO | P .
) ) Vpe: lonoconstituent
mixture define: Name: |
1) Family: Mass fraction IupAC:
Cras = o, Synonyms: -_Edl't |
2) Unlt" welght /o . SMILES:  |O=Clclccecel)eleceect ) [ e—
3) qualifier: Equal to (i.e. =) ; pr—— 1 2
4) quantity: 9  Typical concentration \l'/—/ \l |
Family: | Mass fraction VV Unit: | weight % o i
\‘ Family: | Mass fraction * | Unit: \‘ ‘ 5
| ok’ || Cancel

Now all three constituents of the target mixture are defined. Click OK (5).
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QSAR TOOLBOX

Input
Target substance identity

—

Q SAR TOOLBOX @
¥ Input » Profiling ¥ Data » Category definition ¥ Data Gap Filling

Document Single Chemical Chemical List Target Endpoint

B & X & mm.- § &8.@ 8 B E. ¢ @

New Open Close Save CAs# Name  Structure Composition Selec* LNEMILS  Lalanase Inventory Lini Substructure (SMARTS)  Query

Documents Filter endpaint tree...

@& Document 1
& Substance

Structure

Structure info
Additional Ids
CAS Number Mo CAS number
'CAS Smiles relation Mot applicable
Chemical name(s)
Composition C:3; A0 10
Molecular Formula C25H25CI1303

Predefined substance type
SMILES CCCO.CC{=0)c1 cec{Cle(Clc1CL.O=Cleleccce e lecece
[#] Parameters

[#] Physical Chemical Properties

[#] Enwir | Fate and Transport
[#] Ecotoxicological Information

[#] Human Health Hazards

The drawn mixture automatically appears on the data matrix. Note that
no CAS number or name is displayed for this chemical. This means the
target substance is not listed in the chemical inventories/databases
implemented in the Toolbox.
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QSAR TOOLBOX

Input
Define target endpoint - overview

* The Define target endpoint functionality allows entering the
endpoint of interest e.g., EC3, LC50, gene mutation etc.

* The relevant profiles and databases become highlighted in color
once the targeted endpoint is preliminary defined by this
functionality;

* Calculation of alert performance (AP) is only possible if the
target endpoint is preliminary defined;

* There are different ways for defining the target endpoint (via
the button from the Input module or by right click from the
endpoint tree). For more details press F1 button in order to see
the online help.
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QSAR TOOLBOX

Input
Define target endpoint

01010
QSAR TOOLBOX @ h S0 %

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

Document Single Chemical Chemical List Search Target Endpoint

B & X & mm - § &6 = BEEE- N ¢ @

New Open Close Save CAs# Name  Structure Composition Select ChemlIDs Database Inventory [E53 Substructure (SMARTS) Query Define
Y 1 ltarget]
1

0 Documents Filter endpaint tree...

& Document 1

& [C: 1;Md: O;P: 0] Substance Select endpoint K

Xase20

2&
=B

SAR Toolbox

Developed by LMC, Bulgaria

Structure

Select endpoint

ilter: “ H Close |
Structure info Qy;i(a Chemical Properties 4 Ecotoxicalogical Information
Additional Ids I Environmental Fate and Transport Aquatic Toxicity
CAS Number ™ cotoxicological Information
CAS-SMILES relation < Mﬁ ; 2
Chemical name(s) Sediment Toxicity
Composition Terrestrial Toxicity
Molecular formula I Human Health Hazards
Predefined substance type
SMILES
[#) Parameters
[] Physical Chemical Properties
[ Environmental Fate and Transpd Effect A | Mortality ©
e 4
Test organisms (species) R | Pimephales promelas
Endpoint R | LCs0 O Selection of additional
metadata fields:
3 Down
Remove
T
[ s 1 Back || Finish
Click on the Define button (1). In the new window select the general endpoint “Aquatic
Toxicity” (2) and click on Next (3).
Specify the endpoint using the drop-down menus as follows: For Endpoint select LC50; for [ x |
Effect — Mortality; for Duration - 96h; for Test organisms (species) - “Pimephales :
promelas” (4). Finally click on Finish (5).
30
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QSAR TOOLBOX

Input
Define target endpoint

01010 Au“'ﬁj
QSAR TOOLBOX @ Sro0 (=T}

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

Document Single Chemical Chemical List Target Endpoint The GECD GSAR Toolbox
Chemicals

QP ™ \ - .
B & X @ mm > § = E ¢ O
New Open  Close Save CAS#  Name Structure Composition miDs Database Inventory List Subst MARTS) Query

o F— Filter endpoint tree.. Y |1 [target]

Document 1
C: 1:Md: 0;P: 0] Substance

Developed by LMC, Bulgaria

Structure il o A

R
£

] Structure info
—— Additional Ids

— CAS Number No CAS number
—— CAS-SMILES relation Mot applicable
I Chemical name(s)

— Composition C3; A0 10

— Molecular formula C25H25C1303
I Predefined substance type Multi constituent

—— SMILES
[] Parameters

[] Physical Chemical Properties
p

COCCO.CC(=0)ecec(ChelCNe1C10=CleTeccec el cecec

=
=] Ecotoxicological Information
(] Aquatic Toxicity AWSW |

(] Animalia (animals)
5] Chordata (chordates)

&) Actinopterygii (ray-finned...
] Pimephales promelas
LC50

\— Sediment Toxicity

= Terrestrial Toxicity

[#] Human Health Hazards

The row of the data matrix corresponding to the defined target endpoint is [ x |
highlighted in yellow.
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QSAR TOOLBOX

Input
Mixture decomposition

* In the current example we will predict the aquatic toxicity of a
mixture based on its constituents.

* A specific option “"Decomposition” allows all constituents of a
mixture as well as available additives/impurities to be shown in
the data matrix.

®* Once the constituents are on the data matrix, the user can
handle them as individual substances and further, to use them
for predicting the whole mixture.

The OECD QSAR Toolbox for Grouping Chemicals into Categories April 2020 32



QSAR TOOLBOX

Input
Mixture decomposition

Xo6e®
QSAR TOOL @ Ta100 Pe

» Input » Profiling P Category definition P Data Gap Filling Q’E
Document Single Chemical Chemical List Target Endpoint The OECD O'SA.F‘. Toolbox

. % x Lri!,] oo ’,.‘ ﬁ @, ) @ E . Q @ f(nrﬂi(lup‘ (sher =3

New Open Close Save CAS# Name  Structure Composition Select ChemlIDs Database Inventory List Substructure (SMARTS)  Query Bz 2t L Pt

) F— Filter endpoint tree... Y 1 ltarget]

Collapse All e - . @ - oo

Expand All o : \\quj\ : @K"/@

Export , 3 |
|

No CAS number
Nt applicable

Document 1
C: 1:Md: 0;P: 0] §

Print

Rename

Delete
Delate All Lists
A 2 C:3; A 10

, 2501303

Metabolism/Transformations

Yo.CC(=0)cTece(Clle(Cl)e1 CLO=Cleleeeee el cecee
| | Decompasition |

@
[#] Physical Chemical Properties
[¥] Environmental Fate and Transport

(] Ecotoxicological Information
£) Aquatic Toxicity

C] Animalia (2nimals)
&) Chordata (chordates)
] Actinopterygii (ray-finned...
&1 Pimephales promelas

Sediment Toxicity
Terrestrial Toxicity
(] Human Health Hazards

Right click over the Substance label (1) and select Multiplication >> -
Decomposition. x|
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QSAR TOOLBOX

Input

Mixture decomposition

— X840

QSAR TOOLBOX @ % @ﬁ

=@

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

W § 6-m 8 B B

Name & re Composition  Select ChemiDs Database Invents 5 Substructure

» Input » Profiing » Data ¥ Category definition  ® Data Gap Filling » Report

Developed by LMC, Bulgaria

Y Parent chemical... C:

Filter endpoint tree..

}P: 0] Substance P A
4Md: 0;P: 0] Composition list Structure (o] ey [
[C 0] Constituent #1 I La
0] Constituent #2
0] Constituent #3
— Additianal Ids
t— CAS Number No CAS number  No CAS number  No CAS number No CAS number
— CAS-SMILES relation Not appli Not applicable  Not appli Nt agplicabl
+— Chemical name(s) 1-Butanol ]
— Composition <3 80 10
t—— Molecular formula C25H25C1303 C13H100 C8H5CI30 C4H100
I— Predefined substance type [P Mone constitusnt Mono canstituent Mona constitusnt
“—— SMILES CCCCO.CC(=0)c... O=C{clccecc)cl...CC{=0)cTcee(Cl)... CCCCO
[3] Parameters

(%] Physical Chemical Properties

[#] Environmental Fate and Transport

(=] Ecotoxicological Information

) Aquatic Toxicity AWSW |

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

&) Pimephales promelas
LC50
ediment Toxic
" Terrestrial Toxicity
(3] Human Health Hazards

The three constituents appear on the data matrix along with the

target mixture as well as in a tree-like form. %
I I
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Outlook
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QSAR TOOLBOX

Profiling
Overview

* “Profiling” refers to the electronic process of retrieving relevant
information on the target compound, other than environmental
fate, ecotoxicity and toxicity data, which are stored in the
Toolbox database.

* The available information includes likely mechanism(s) of action,
as well as observed or simulated metabolites.

* For most of the profilers, background information can be
retrieved by selection of a profilers (for example, Acute aquatic
toxicity MOA y OASIS) and then click on “"About” or “"View” (see
the next slide).
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QSAR TOOLBOX

Profiling
Side-Bar to Profiling

()
(@

ilter endpoint tree...

Invertf] About| Offfons

[] Structure info

— Additional Ids

— CAS Number
ble —— CAS-SMILES relation
o e r—— Chemical name(s)

ey < J< [ <[]

— Compasition
— Molecular formula

L —— SMILES
[#] Parameters

dro — Predefined substance type

[#] Physical Chemical Properties
[#] Environmental Fate and Transport

Ecotaxicological Information
T Aquatic Toxicity

AWSW |

Ne CA
Not aj

<3 A
C2sH

‘CCca

o

s Summary information of the
: different profilers are
provided in the About.

T Terrestrial Toxicity
[5] Human Health Hazards

] About — O X

Acute aquatic toxicity MOA by OASIS

Short Description

This profile divides chemicals in different categories according to their acute toxic mode of action
(MOA). 2D structural informaticn is used only to identify the MOA of chemicals. Based on theoretical
and empiric knowledge the following seven hierarchically ordered MOA are distinguished: Aldehydes;
alpha, beta-Unsaturated alcchols; Phenols and Anilines; Esters; Marcatic Amines; Basesurface narcotics.

The structural boundaries used to define the chemical classes (e.g. “Alcohol” — chemical class from "Organic
functional group” profiler] or alerting groups responsible for the binding with biological macromolecules (e.g.
“Aldehydes” — structural alert for protein binding), represent structural functionalities in the molecule which
could be used for building chemical categories for subsequent data gap filling. They are not recommended
to be used directly for prediction purposes (as SARs).

Laboratory of Math

Donator(s)
tical Chemistry (LMC), Bourgas, Bulgaria

Laboratory of Mathematical Chemistry (LMC), Bourgas, Bulgaria

'-‘W oasis-lmc.or

Name Value

Scheme type Dendroid

Scheme nature EndpointSpecific

Version 30

MNumber of categories T v

l

1. Click on the Acute aquatic toxicity MOA by OASIS; 2. Click on the About button.
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QSAR TOOLBOX

Profiling
Side-Bar to Profiling

(2] Acute aquatic texicity MOA by OASIS (Endpeint Specific) - Profiling Scheme Browser

TOOLBERD Y
q SAR Export Scheme View Tests  Run All Tests

Categories Training Set Metalnfo Table | Custom Captions

Categ ree

¥ Profiing

Pro iing
M E,. Unexplained [22] Unexplained (Active O and N)
Apply  View

Documents

Profiling methods yfs

(Unexplained
(Carbon)

Jquatic twicity MOA by OASIS
‘Aquatic toxicity dassification by ECOSAR
US-EPA New Chemical Categories - ; —

Il Plausible EE—

M Chemical elements ;’:j:‘:;”: u -
W Groups of elements Ny
M Hydrolysis half-life (Ka, pH 7)(Hydrowin)
Il Hydrolysis half-ife (Ka, pH 8){Hydrowin)
M Hydrolysis haif-ife (Kb, pH 7)(Hydrowin)
Il Hydrolysis half-ife (Kb, pH 8)(Hydrowin) ’L
M Hydrolysis haif-iife (pH 6.5-7.4)
M Ionzation atpH = 1
M lonzation at pH = 4

Unexplained ) |,
(Subgroups)

ery details

[0] Structure Query

Il Ionzation at pH = 7.4 Contents SMARTS
= ﬁrfmmitg:; ] I “« @Queries ‘ [$110]10],5(CC=[0])=[0],C{I0h)=[C] C#CCC[OhL [#6]#8][#6IIOh (1) | |

Search 1: SMARTS
Wl OECD HPV Chemical Categories Unexplained e

M Organic functional groups (Other active) View mode: Navigation mode:
M Organic functional groups (nested) Add Query

M Organic functional groups (US EPA) Add Mask
M Organic functional groups, Norbert Haider (checkmol)
M Protein binding by OASIS I Complex search options

[l Protein binding by OECD Unexplained 5
M Protein binding potency GSH (Canada) Exact connectivity

B Structure simitarity . [ Ignore stereo information
[] Exact match
HET s Queries execution mode

Mapping
Unique mappings

The View button provides .
more details on the coded
knowledge in the profiler.
( 1. Click on the Acute aquatic toxicity MOA by OASIS; "

! 2. Click on the View button; KX
3. Click on a node to see the coded boundaries.

Lett click on any marked atom to explore
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Profiling the target subst

tom profile

Suitable
‘Acute aquatic toxicity classification by Verhaar (Modified)
Acute aguatic toxicity MOA by OASIS
] Aquatic toxicity classification by ECOSAR
% u= 7" New Chemical Categories
W Plausible
W Chemical elements
M Groups of elements
Hydrolysis half-ife (Ka, pH 7)(Hydrowin)
W Hydrolysis half-ife (Ka, pH 8){Hydrowin)
Wl Hydrolysis half-ife (Kb, pH 7)(Hydrowin)
Hydrolysis half-ife (Kb, pH 8)(Hydrowin)
Wl Hydrolysis half-ife (pH 6.5-7.4)
M Tonization at pH = 1
Jonzation at pH = 4
M Tonization at pH = 7.4
M lonzation atpH =9
inski Rule Oasis
Il OECD HPV Chemical Categories
M Organic functional groups
‘Organic functional groups (nestad)
W Organic functional groups (US EPA)
M Organic functional groups, Norbert Haider (checkmol)
Protein binding by QASIS
M Protein binding by OECD
W Protein binding potency GSH
Structure similarity
MW Cuhctanra hma

Metabolism/Transformations

Profiling

» Category definition  ® Data Gap Filling

Y Parent chemical... Constituent #1  Constituent #2  Constituent #3

o

e ek

N

[ Structure info
—— Additional Ids

r— CAS Number No CAS number  No CAS number  No CAS number  No CAS number

- CAS-SMILES relation Notapplicable  Motapplicable  Not applicable  Not applicable
—— Chemical name(s) 1-Butanal ]
— Composition €3 A0 10

— Molecular formula CI5HI5CI203  CI3HI0O C8H5C20 C4H100

(SRl Mono constituent Mono constituent Mono constituent
CCOCO.LC(=O)e... O=Clelecccel)et... CC{=O0)cTeee(Cl)... CCCCO

—— Predefined substance type
—— SMILES

[#] Parameters.

[5] Physical Chemical Properties

[ Environmental Fate and Transport
[ Ecotoxicological Information

] Aquatic Toxicity

AWSW

&) Animalia (animals)
] Chordata (chordates)

] Actinopterygii (ray-finned...
] Pimephales promelas
w00 I
—— Sediment Toxicity
— Terestrial Toxicity
[#] Human Health Hazards

ance

Xeoee@
(=
=@

QSAR Toolbox
C

Developed by LMC, Bulgaria

2. Click A

1. Select the green highlighted profilers related to the target endpoint.

ppPly
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QSAR TOOLBOX

Profiling
Profiling the target substance

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

* The results of profiling automatically appear as a dropdown
box under the target substance.

* In this example the target mixture and its constituents are
profiled by all profilers defined as suitable (highlighted in
green) for aquatic toxicity:

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

- US-EPA New Chemical Categories;

- Acute aquatic toxicity classification MOA by OASIS.
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Profiling
Profiling the target substance

Xo6e@d
QSAR TOOLBOX Si00 % 2
=&

» Category definition ™ Data Gap Filing » Report

Profiling Custom profile The OECD QSAR Toolbox

for Grouping Chemicals
BB §

Apply  View e Delete

Developed by LMC, Bulgaria

F— Filter endpoint tree.. Y Parent chemical ltarget)

Profiling methods

Select All Unselect All I o H— 5
Smtab nselec Structure B JCI),\ : (o) @ @ o H3CWOH
Acute aquatic toxicity classification by Verhaar (Modified) I " | . | !
: B Hy

Ute aquatic toxicity MOA by OASIS :
uatic toxicty classfication by ECOSAR : 1
US-EPA New Chemical Categories ' '
M Plausible (] Structure info
M Chemical elements
M Groups of elements . - . .-y . - . P
I ol ol e (k, o 7o Visualization the profiling results for the target mixture and its individual
M Hydrolysis half-ife (Ka, pH 8)(Hydrowin)
Wl Hydrolysis half-ife (Kb, pH 7)}(Hydrowin)
[ Hydrolysis half-ife (Kb, pH 8)(Hydrowin)
M Hydrolysis half-ife (pH 6.5-7.4)
W lonization at pH = 1

&) Animalia (animals)
&) Cherdata (chordates)

(] Actinopterygii fray-finned...
] Pimephales promelas

Les0 —

W OECD HPV Chemical Categories I~ Sediment Tmi'(i-ly
M Crganic functional groups — oxicity

M Organic functional groups (nested) # Profiling
| | Organ?c zncﬁoﬂa: groups (U(&':m EPA) — Tﬂhﬁ"ed
= ,?:3::: hh’;—,\g hﬂy ‘-g,‘:‘;;’;' Horhert tader {chedamel} US-EPA New Chemical Categories Meutral Organics Neutral Organics Neutral Organics Meutral Organics
M Protein binding by OECD L) Endpoint Specific
M Protein bindng potency GSH Class 1 (narcosis or baseline toxicity) Class 5 (Not possible to classify accordi...Class 3 {unspecific reactivity) Class 1 (narcosis or baseline toxicity)
M Structure simiarity Class 3 (unspecific reactivity)
Ml Cuhctanre tuna i
Acute aquatic toxicty ciassificationy  C125% 3 (Ne% possble 1o lasity sccarding to the..
Metabolism/Transformations Verhaar (Modified)
Basesurface narcotics Basesurface narcotics Basesurface narcotics Basesurface narcotics
— Acute aquatic toxicity MOA by OASIS
Meutral Organics Neutral Organics Neutral Organics Meutral Organics

Aquatic toxicity classification by
ECOSAR

] The constituents of the mixture have the same mode of action according to Aquatic toxicity
classification by ECOSAR; US-EPA New Chemical Categories and Acute aquatic toxicity
classification MOA by OASIS profilers
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QSAR TOOLBOX

Outlook

* Background
* Keywords

* Objectives
* The exercise

* Workflow
* Input
* Profiling
* Data
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QSAR TOOLBOX

Data

“Data” refer to the electronic process of retrieving the

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

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

* In case of defined endpoint, the databases containing data for this
endpoint, will be highlighted in green. The user could select all or
just some of them.

* In this example, we will use all highlighted databases.
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Data
Gather data

—_— TR
QSAR TOOLBOX @ Pe
=5

Data Export Delete ECD QSAR Toolbox
ical

v o oaea e

Gather Impo, IUCLID& Database Inventory

» input » Profiling data » Category definition P Data Gap Filling

Developed by LMC, Bulgaria

Filter endpaint tree... v

Documents

Parent chemical [target]

'] Read data?

Databases

Unselect All . . B ) All endpoints @ Choose
s il W .
» M Physical Chemical Properties Structure S T ?

» Environmental Fate and Transport

| Information

I [Physical Chemical Properties

- : I [JEnvironmental Fate and Transport
[] Structure info B N i
e [ Ecotoxicological Information 4 D.F&WILQJREEEL Lntnr:riatlon
B Food TOX Hazard FF A ] Aquatic Toxicity AWSW | ﬁquatic Toxicity !

» [§ Human Health Hazards 5 “ EE{FH’TEF{T[TX.IE@_
&) Animalia (animals) [Terrestrial Toxicity

) Chordata (chordates) [ IHuman Health Hazards
&) Actinapterygii (ray-finned...

(] Pimephales promelas
LC50

Sediment Taxicity

Terrestrial Toxicity i 6
[ Profiling

/
OK 7 | | Cancel

Inventories

Go to the Data module;

Select all highlighted databases;
Click Gather;

Select to Choose endpoint in the pop-up menu;
Select Aquatic toxicity;
Confirm by OK.

G (Gl 9= B [ [

The OECD QSAR Toolbox for Grouping Chemicals into Categories April 2020 44



QSAR TOOLBOX

Data
Available experimental data

— o W — TR
QSAR TOOLBOX < > | f0100 j 2a
» Input » Profiling » Categorydefinition  » Data Gap Filing » Report @

Import Export Delete

Import IUCLID6  IUCLIDE  Database Inventory Developed by LMC, Bulgari

DTS Filter endpoint tree... Y Parent chemical Ela et] : Constituent #1 Constituent #3 7]

Databases

3 Selected -
Select All Unselect All H3C OH
» [ Physical Chemical Properties ST S~
3 Environmental Fate and Transport
-cotoxicologl formation 3
Aquatic ECET!
Aquatic Japan . .
Sae o 242 points added across 3 chemicals.
EAlEey ] Intoxication MS: 300 mg/L
ECOTOX
00d TOX Hazard EFSA ] Mabilty Ms: >100 mg/L
+ [8 Human Health Hazards ] Mortality
FHH1h MS: 1.94E+03 mg/L
FH3h MS: 9.338+03 mg/L
meEl MS: 500 mg/L
—H4agh 218 MS: 5 mg/L B MS: 500 mg/L
F&66h n MS: 88=122 mg/kg
FHH72h 213 MS: 5 mg/L MS: 1.84E+03 mg/L
F=96h
] Animalia (animals)
(i3] Arthropoda (arthrapods) 11

242 experimental results for aquatic toxicity are
&) Actinopterygii (ray-finned fishes,spiny rayed fishes)

| available for the three mixture s constituents.

(%] Lepomis macrochirus il

] Leuciseus idus 171 MS: 1E+03 mg/L
Inventories (+] Oryzigg Jati 172 MS: >10 mg/L R

» 1] Pimephales promelas

4 . T MS: 109 (9.64=12.3) mg/L MS: 1.99 mg/L MS: 138E+03 mg/L

MS: 109 mg/L . MS: 2 mg/L MS: 14E+03 mg/L J
T 1! MS: 0.991-62.4 mg/L
%] Poecilia reticulata 155 mg/L MS: 1.74E+03 mg/L
{3 Platyhelminthes (flatworms) MS: 5 mg/L

“—{ Undefined Kingdom MS: 2.1E+03 mg/L

HH4:5d MS: 8.66 ma/L
FHE7d MS: 5.86 mg/L
FHH31d MS: 231 ma/L
HH31-33d

q " 19 out of 242 data points are experimental data for the »
: investigated endpoint: LC 50;96h; Pimephales promelas
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QSAR TOOLBOX

Recap

* We have entered a mixture with three constituents. The quantity of
each constituent has been defined.

* The profiling results showed the same mode of action for the three
constituents of the mixture.

* We have collected the available aquatic toxicity experimental data
for the constituents of the target mixture. 19 experimental results
for the defined target endpoint have been found.

* Now we are ready to continue with next step of the workflow - Data
Gap Filling.
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QSAR TOOLBOX

Outlook

* Background
* Keywords

* Objectives
* The exercise

* Workflow
* Input
* Profiling
* Data

* Data Gap filling
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QSAR TOOLBOX

Data Gap Filling
Overview

* “Data Gap Filling” module give access to two different data gap
filling tools:

* Independent MOA- all components are with different mode of
action

* Similar MOA- all components are with similar mode of action

®* More details about different MOAs could be found in F1 (also more
details are given on next six slides)

* In this particular case all components of the current mixture are
with similar mode of action. In this respect Similar MOA is applied
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QSAR TOOLBOX

Data Gap Filling
Independent MOA

Assumption - combined effect can be calculated from the effects caused by the

individual mixture components by following the statistical concept of independent
random events

N
Mixture response: E(C,,)=1-T][1-E(C)]
i=1
E (CMﬁ) - the effect provoked by the total mixture

E(Cf) - the effects that the individual components would cause if applied
singly at that concentration at which they are present in the mixture

Problem - dose-response relationships are practically unknown
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QSAR TOOLBOX

Data Gap Filling
Similar MOA

Assumption — components in a mixture contribute to the joint effect, in
proportion to their prevalence and individual potency

« Components act at the same target site
« Components act by the same mechanism
« Components have similar effect (rather than mechanism)

Method for calculation of toxic effects of a mixture with components acting by
same mechanisms is given on next slide
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QSAR TOOLBOX

Data Gap Filling
Similar MOA

. gpp®
Toxicity Equivalence Factor TEPJ}{G — %
ED
resp

i — index (reference) chemical
ED,., — dose (concentration) of a chemical that cause a specified response (fraction of animals that
respond, fractional change in a measured physiological value, etc.)

Toxicity Equivalent TEcY = TEFWY4.
Concentration J ] ]

Dose (concentration) of the reference chemical i that will cause the same effect as chemical j at dose
(concentration) d;

Index Toxicity Equivalent ITEC = Z TEC.{':) — Z TER{i}d
Concentration J . ]

Equivalent dose (concentration) of the reference chemical /i that will cause the same effect as the
mixture
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QSAR TOOLBOX

Data Gap Filling
Similar MOA

Toxic effect of mixture - response (fraction of animals that respond, fractional
change in a measured physiological value, etc.) as a result of exposure to mixture

g 1 Mixture _

: Effect = f;(ITEC)

é 08 f; - dose-response function of the index

= chemical

S 06

o

S

S 04

E

5

2 02

(]

¢ Illustration of calculating effect of

8 o ‘ ‘ mixture is given on next two slides
0 05 1 15

Concentration, mol/l
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QSAR TOOLBOX

Data Gap Filling
Similar MOA (Illustration)

Reference chemical: Component 1 (i = 1)
Toxicity equivalent

1
factors
] (1)
08 rEE® — LCs,
- ] LCU)
2 06 - 50
£ Toxicity Equivalent
E 44 concentrations
5 TEC™ = TEEW¢;
0.2 - —— Component 3 J ]
—— Component 2 Index Toxicity
0 ‘ | — | _?°mp°”e”t1 Equivalent
0 0.5 1 1.5 2 2.5 3 Concentration
Concentration, mol/Il / (1)
ITEC = Z TEC

_ j=1
ITEC ) EffectMxture = f£(ITEC)
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QSAR TOOLBOX

Data Gap Filling
Similar MOA (Illustration)

Reference chemical: Component 1 (i = 1)

Toxicity equivalent

1 - -
P factors

/ @

0.8 1 /,' /;" TE F{ ) _ LCs { S

70% Lc.]

o
o

©
~

Effect (mortality)

Toxicity Equivalent
concentrations

(1 _ (D~
TE'C}. —TE'I}'. C;

R A gomponems Index Toxicity
------ omponent 2 .

B —— Component 1 Equivalent

(I e L ‘ ‘ ‘ Concentration
0 ne 1.5 2 2.5 3 J
ITEC = 0. 75 ITEC = Z TECY
concentration, mol/l J
j=1
ITEC =0.75 ) EffectMture = £(ITEC) = 70% mortality
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Data Gap Filling
Case study

* In this particular case all components of the current mixture are
with similar mode of action. In this respect Similar MOA is applied

* Application of Similar MOA for our case study is illustrated on next
slides
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Data Gap Filling
Apply Similar MOA

¢
(@
[}

pend o
D b g
» Filter endpoint tree. ¥ Parent chemical [target] Constituent #1 Constituent #2 Constituent #3 -
o Data Gap Fling Seting ! i
S Onwenco S s | Y@i RN NGl
bt 3 : I s
d workflos 0 | H
d 0 : H
(] Inhibition of Total Respiration 1”72 MS: 316 mg/L .
] Intoxication 22 S: 0.28 (0.21+0.37) mg/L MS: 300 mg/L
] Mobility 22 MS: 447 mg/L . MS: »100 mg/L
) Mortality
F&1h 12 MS: 1.94E+03 mg/L
—E3h ”n MS: 9.33E+03 mg/L
—E4h ”n MS: 045 % wiv
& 24h 2719 MS: 7.6 mg/L . MS: »500 mg/L
@ 48h 28 MS: 5 mg/L . MS: 500 mg/L
& 66h ”n MS: 88+122 ma/kg
—E72h 23 MS: 5 mg/L MS: 1.94E+03 mg/L
F96h
) Animalia (animals)
I Arthropoda (arthropods) ”n MS: 661 mg/L
&) Chordata (chordates)
&) Actinopterygii {ray-finned fishes,spiny rayed fishes)
Alburnus alburnus 2 MS: 2.3E+03 mg/L
Lepomis macrochirus ”n 1 MS: 100 (100+500) mg/L

@ Leuciscus idus n
%] Oryzias latipes n

MS: 1E+03 mg/L

] Pimephales promelas

=0 (9.64+123) mg/L MS: 1.99 mg/L MS: 1.38E+03 mg/L
9 mg/L MS: 2 mg/l MS: 14E+03 mg/L
Undefined Endpoint MS: 0.991+62.4 mg/L 3
] Poecilia reticulata 22 MS: 15.5 mg/L MS: 1.74E+03 mg/L
“—{#] Platyhelminthes (flatworms) 1”1 MS: 5 mg/lL
'—{#] Undefined Kingdom 1”2 MS: 2.1E+03 mg/L
& 4+5d 1 MS: 8.66 mg/L
FHE7d 18 MS: 5.86 mg/L
FE31d 12 MS: 33.1 mgfL
& 31-33d 12 MS: 3.31 mg/L

1. Highlight the data box corresponding to Pimephales promelas/LC50/96h under the
target substance;
2. Click on Similar MOA button.
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Data Gap Filling
Apply Similar MOA

= T ™ Xese@d

OSAR TOOLBOX o SBte0 I% [~
¥ Profiling ¥ Category definition a ng » Report %E

Possible data inconsistency - O X The OECD OSAR Toolbax

e micals

Gap Filling

e

2 Metadata

Independent MOA Similar MOA I Duration Developed by LMC, Bulgaria
(-] Documents Fiter endpoint tree... . Constituent #1 I Effect
I Endpoint
[~} Data Gap Filling Settings .
g
Only endpoint relevant o @ o Mative scalefunit
Structus e ' e -
At this position: e LT ! mg/L (2 chemicals; 10 data)
Select a cell with a rigid (bold) path | [WImol/L (3 chemicals; 3 data)
Automated workflows pg/L (3 chemicals: 6 dg
Standardized workflows | H " Phal
(] Inhibition of Total Respiration 172 MS: 31.6 mg/L ylum
() Intoxication 212 Ms:028 (021:037)mg/l. | Superclass
£ Mobility 22 MS: 447 mg/L 4 Test organisms (species)
[l Mortality +/|Pimephales promelas (3 chemicals; 19 data)
—E1h 172
& 3h ¥
@ an 11
& 24h 2119 MS: 7.6 mg/L Select scale/unit to use
48 h 2/18 MS: 5 mg/L E . - ~
13 66 h 11 MS: 88+122 mg/kg
0 native data and 19 convel
—E72h 273 MS: 5 mg/L [
196 h o = o
[y p— [3 native data and 16 converted]
nimalia (animals) . £
| Arthropoda (arthropads) " _) moel/m® [0 native data and 19 converted]
=] Chordata (chordates) () pgfL  [6 native data and 13 converted]
£) Actinopterygii (ray-finned fishes,spiny rayed fishes)
5 Alburnus alburnus 1”2 Converted data
: Ep"_"'is m:”‘xhims :j:: 10 from scalefunit mg/L
uciscus idus 5
) Oryzias latipes 1” MS: 10 mg/L 3 from scale/u nit mel/L
=) Pimephales promelas. 6 from scale/unit pg/L
Ms: 10 (9.64+12.3) mg/L
Undefined Endpaint 1 MS: 0501624 mg/l. \
) Poscili Ms: 155 mgrL - 1
Posdila reticulata L g i Chemicals 3/3; Data 19/19 | oK | | Cancel |
L] Platyhelminthes (flatworms) 11 Ms: 5 mg/L D
L] Undefined Kingdom 1”2 Ms: 2.16+03 mg/L
—E14:5d 11 Ms: 866 ma/L
& 74 e MS: 5.86 mg/L

The user will be informed if there is different experimental data in the appeared window. In our case there are 3
chemicals with 19 data belonging to 3 different units: mg/I; mol/l and ug/Il. The data could be converted each other.
By default for the gap filling is used log (1/mol/L) unit, which is a expected mathematical expression for linear
relationships. Click OK
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QSAR TOOLBOX

Data Gap Filling
Results of Similar MOA

01010 Xose20
5 01 0
l'h 10100 % B

>

¥ Category definition  » D I » Report
The OECD QSAR Toolbox

(QSAR  Standardized Automated
Filter endpoint tree... W Parent chemical... Constituent #1  Constituent #2 _ Constituent £3

Developed by LMC, Bulgaria

Documents

Data Gap Filling Settings . o
Structure fmemmes T le‘T,(Q, :WLQI\ By

Only endpoint relevant

At this position:

&) Chordata (chordates)
] Actinopterygii (ray-finned..
& Alburnus alburnus 172 MS: 23E+03 moyl,
] Lepomis macrochirus 1/1 MS: 100 (100=50.
@ Leuciscus idus 1”71 MS: 1E+03 mg/L
(3] Oryzias latipes 172 MS: >10 mg/L

QSARs
Automated workflows
Standardized workflows

In nodes below:
QSARs
Automated workflows

Standardized workflows ] Pimephales promelas

LC50 319 [ vs: 109 mo/L  MS: 199 mg/L , MIS: 1.38E+03 m.,
Undefined End... 1/3 MS: 0.991-624...

(3] Poecilia reticulata 272 MS: 15.5 mg/L MS: 1.74E+03 m...
& Platyhelminthes (flatworms) 1/1 MS: 5 mg/L

] Undefined Kingdom 72 MS: 21E+03 (1.9.,,
& 4254 n MS: 8.66 mg/L
FE7d 1/8 MS: 586 mg/L
—&31d 12 MS: 33 mg/l
—H31:33d ” MS:331mgll | 1
Lmazaq 1 MS: 232 mafl v
<
Descriptors Dose/concentration addition for LC50, based on 3 values
Predicted: 82.9 mg/L

Prediction i i i ®

e .

]

£

5

2

R

=

24

[ ] i | .
L o B e o e e A e e e e e A B e e e e e e s e e LA S e B e e AL S o s S B S MM A B
03 1 1.2 14 16 18 2 22 24 26 28 3 32 34 36
log Kow
Active descriptor X Accept prediction

¢ \ I

Predicted result is 82.9 mg/I; 2. Click Accept prediction
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Data Gap Filling
Results

* The components of the mixture have the same mode
of action.

* By accepting the prediction the data gap is filled (see
next screen shot).
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Data Gap Fillin
Predicted value for LC50

01010 Ao“"i‘
QSAR TOOLBOX @ é l'h Toro0 % )

» Profiling ¥ Category defintion  * D » Report @
Gap Filling The OECD QSAR Toolbox
for Grouping Chemicals
* ® into Catagories
- -
Independent MOA Similar MOA

Documents Filter endpaint tree... ¥ Perent chemicl [target]

Developed by LMC, Bulgaria
Constituent #1 Constituent #3

Document 1
1] Substance | {
Structure B et 0.0 @ @ o HaO o~
Constituent #3 ' o ' ;
1] Enter GF{SimilarMOA) L, s
] Inhibition of Total Respiration 172 MS: 316 marL )
] Intoxication 212 Ms: 028 (0.21-037) mg/L MS: 300 mg/L ]
&) Mobility 212 MS: 447 mg/L ) MS: >100 ma/L ]
] Mortality
HE1h 172 MS: 1.94E+03 mg/L ]
oL i MS: 9.33E+03 mg/L
HEl4h i MS: 0.45 % /v
@ 24h 219 MS: 7.6 mg/L ) MS: >500 ma/L ]
@48 h 218 MS: 5 mg/L A MS: 500 mg/L ]
366 h i Ms: 88122 mg/kg
. HE72h 273 Ms: 5 mg/L MS: 1.94E+03 mg/L i
[~} Data Gap Filling Settings | So6h
Only endpoint relevant +—LJ Animalia {animals)
3] Arthropoda (arthropods) 1" MS: 661 mg/L

At this position: 5] Chordata (chordates)

] Actinopterygii (ray-finned fishes,spiny rayed fishes)

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

(#) Alburnus alburnus MS: 2.3E+03 mg/L
MS: 100 (100=500) mg/L

MS: 1E+03 mg/L

(3] Lepomis macrochirus

(4] Leuciscus idus

%) Oryzias latipes MS: >10 mg/L .
£) Pimephales promelas
LC50 MS: 10.9 (9.64+12.3) mg/L MS: 1.99 mg/L MS: 1.38E+03 mg/L
MS: 10.9 mg/L WS 2 mg/L MS: 1.4E+03 ma/L .
Undefined Endpoint MS: 0.991+62.4 mg/L A
) Poecilia reticulata MS: 155 mg/L MS: 1.74E+03 mg/L
—{3] Platyhelminthes (flatworms) MS: 5 mg/L
"] Undefined Kingdom MS: 2.1E+03 mg/L ]
454 MS: 866 mg/L
HE7d MS: 5.86 mg/L .
A 31d MS: 331 mg/L A
3 31-33d MS: 331 mg/L A .
! e FYraCTT— .

‘ 1. Predicted value for LC50 of the mixture based on the experimental data of its components is
82.9 mg/I.
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* Background
* Keywords

* Objectives
* The exercise

* Workflow
* Input
* Profiling
* Data

Data Gap filling

Report
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Report

* Remember the report module allows the user to
generate a report on the predictions performed with the

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

* Generating the report is shown on next screenshots.
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Report

o— o—— o— S— o— o =
@ | 01010 % Koo W
l—h 01 0 -
QSAR | 10100 (=1
» Input » Profiling » Category definition P Data Gap Filling » Report -@
Export e QSAR Toolbox
= = = =]
B B B B
Prediction D. ta Matrix Category QMRF  SMIFile SDFFile CAS List Data Matrix
Filter endpaint tree... Y Parent chemical [target] Customize report content and appearance

X

Documents

'] Generated report files - O

Structure

Constitues

i 242-P: 11 Enter G |i|ilernA\ e ~
[ Prediction for
Summary report for iErediction report j

. Category report
the whole mixture e IR

£

‘| Warning

Cue to restrictions some chemicals or data are not available in report
content or in supplementary files 5

5 o

Data matrix

] Mortality

FE1h
F&2zh
o
—E24h P it
e containing the prediction report
—48h 9 P

This is an individual report for prediction for mixture
& 66h

To customize the report appearance navigate through report section using [Back]
and [Next] buttons

& Alburnus alburnus

5] Lepomis macrachirus

[ Leuciscus idus

%) Oryzias latipes

£ Pimephales promelas

5 : 82
150 SMOA: 82.9 mg/L

N

Undefined Endpoint
i Poecilia reticulata 4

(%] Platyhelminthes (flatworms) 1”7

‘—{&] Undefined Kingdom 172

H#4-5d 7
@74 e Back Next Cancel Create report

214 1

1. Go to Report section;

2. Click on the cell corresponding to SMOA prediction;

3. Click on Prediction button. A wizard appears where the user could customize the sections;

4. Click Create report.

5. Click OK on the appeared message; Three report files for the mixture prediction could be generated;
6. Select one of the reports and click Open button.
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Frogotion of LCED Iof midus Wr

[ 0
: I
1 Mixturs compenant 1 L] 13E :
QSAR Toolbox prediction for multicomponent substance 1 [Mstwr= comocnent 22 1353 200 I
: s comacnent 23 =8 L 1
1
1
Based on observed and predicted data for mixture components 1 :
: Muture companent #1 1
| O-Oeloexijless :
Dete: 7 her 2020 [ I I
Autrorte) [ . I
trtas dstali: : 1
Target Information I I
[struceursl ietormarmon T —— - [om———— : - 1
SMILES: CA5E: Mg CAS runer ] SS-Ocloocd :
(OO O =DeleseD e ik 1 1
JEEEN10. DmiELccE 1 L '
ecljeionsocl : Hy I
Srute | Jedmcempone 83 H3c\/\/OH :
| [samas] 1
1
. 8 | |_ ____________________________________ :
Information of the mixture’s
oo constituents
PR R EE S EE E R EEEE EEEEEEEEEEEEES L]
: Prediction summary :
1 Predicied endpolat: LSS0, Mortalty. Pmaphaiss promeiss; 56 h; Mo guidsine soechies 1
| |Procticted vaie: 525 1
1 |unit/scale: mg/L —— icti
| (o e v o o e 1€ Prediction summary
1 [summany: mamaity adeante o |
: Mot provioed by the user :
! Quantity, LCS0, mafL !
I mal % I
1| [Tamgs: misure - 1
e e e e e e e e e e e, e e e e e e e ———— |
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Outlook

* Background
* Keywords
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* Workflow
* Input
* Profiling
* Data

Data Gap filling
®* Report

* Save the prediction result
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Saving the prediction result

* Saving functionality allows storing/restoring the current
state of Toolbox documents including loaded chemicals,
experimental data, profiles, predictions, etc.

* This 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 the file with TB prediction is illustrated on the
next screenshots.
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Saving the prediction result

01010
01 0
QSAR TOOLBOX 10100 %

» Profiling P Category defirition P Data Gap Filling P Report

XBeed

Save document "Document 1 )
=g

|« Config » Examples v o

Search Examples

Document ingle Chemical Chemical List DECD QSAR Toolbox

Target Endpoint

. P Chemicals
] ‘i’ 7 g = E . Organize +  Newfolder - @
re Composition  Select  ChemlDs Database Inventory List Substructur - Downloads "~ Name eveloped by LMC,
Filter endpoint tree... Constituent #  Constituent #2  Constituent #3 D Music [ Ecotox_EC 50_48h thd
= =] Pictures [ Tutorial_Ames.tod
|position list E ) S —— (ele) o, SO O & videos 1] Tutorial LC50.t04
stituent #1 [ . i, Local Disk (C:} [ Tutorial EC3.tba
#2 .
— New Volume (D) [ Tutorial_8.tb4
(-] Chordata (chordates) Toolbox bd
= v o< >
=] Actinopterygii (ray-finned Blessiohacs T
Alburnus alburnus g/l File name: i ‘
(%] Lepomis macrochirus , . FS0.
Leuciscus idus Do you want to save changes to document 'Document 17 b Save as type: | Toelbox decuments (*.th4) v‘
] Oryzias latipes

Undefined End... ]
] Poecilia reticulata  2/2 MS: 15.5 mg/L MS: 1.74E+03 m...
") Platyhelminthes (flatworms) 1/1 MS: 5 mg/L
“—{#] Undefined Kingdom 172 2 MS: 2.1E+03 (19.,
HH4:5d 11 MS: 8.66 mg/L
FHE7d 1/8 MS: 5.86 mg/L
FH31d 172 MS:331mg/ll
E131:33d 1”2 MS: 331 mg/L

L@ 2a 17 MIS: 222 mall =
< >
Descriptors Dose/concentration addition for LC50, based on 3 values
Predicted: 82.9 mg/L
Prediction e
]
E
=
=
2
&
1
24
K]
L e L o B e e e o B e o e e o e B . A o e e B e e e L s e e e B L B e e e e A B
0.8 1 1.2 14 1.6 18 2 22 24 26 28 3 32 34 36
log Kow
tisza cl o Ko = /Acceptpredicticn

Click on Save button; 2. Gave name of the file; 3. Click Save button x|
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Open saved file

C> rla gj‘mg Xo6e@®

QSAR TOOLBOX i H0100 B&
=@

The OECD QSAR Toolbox

r) for Grouping Chemicals
into Categaries

¥ Input » Profiling » Category definition ¥ Data| b4

Doy ument Single Chemical Chemical List

B & X 2 m S 8§ 6.m 8 = B "

« Config » Examples

~ O

Search Examples

New Open  Close  Save Structure Composition  Select ChemiDs Database Inventory  LisRCU Ll New folder E=~- m @ Developed by LMC, Bulgoria
. ~
Documents [ f Name Date modified
2 [ Ecotox_EC 50 48h.th4 9/12/2019 11:23 AM
E 7] Tutorial_Ames.thd
: E| [ Tutorial_LC50.tb4
| : = i |7 Tutorial EC3:tb4
4 [C: &Mk 242:P: i 3 B [ Tutorial_8.tba 9/17/2019 212 PM
& Document 2 ? | ] Tutorial_9.tb4 9/18/2019 10:58 AM
v < >
File name: | Tutorial 8.tb4 | [ Toolbox documents ("tbd)

4

®] Report *

Consistency check
Info: OK

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

2. Click Open;

3. Find and select file; [ x |
4

5

. Click Open;
. Click OK
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