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QSAR TOOLBOX

Background

AThis IS a step -by-step presentation designed to take the
user of the Toolbox through the workflow for filling data
gap for acute aquatic toxicity to fish taking into account
tautomerism of target chemical.
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QSAR TOOLBOX

Objectives

AThis presentation reviews a number of functionalities of
the Toolbox:

/&Providing tautomeric set of target chemical

/&ldentify analogues for a set of tautomers

/&Retrieve experimental results available for those analogues

AFiIIing data gap by trend  -analysis
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QSAR TOOLBOX

The Exercise

Aln this exercise we will predict LC50 for fish: P.promelas
for target chemical

ASet of simulated tautomers for the target chemical will be
provided

AThis prediction will be accomplished by collecting similar
analogues presented with their tautomeric set

AThe category will be defined using US -EPA New Chemical
Categories

AData gap will be filed by trend -analysis
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QSAR TOOLBOX

Workflow

AAS you know the Toolbox has 6 modules which are
typically used in sequence:
AChemicaI Input
rofiling
AEndpoint
ACategory Definition
ata Gap Filling
eport
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QSAR TOOLBOX

Chemical Input

There are two ways for simulating tautomers of chemicals
ADuring the process of entering the structure into the system
ASimuIating tautomersim of already entered structure

In order to accelerate the workflow all databases are preliminary
tautomerized, calculated and profiled . The results are stored in the

database .

See next screen shots
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QSAR TOOLBOX

Chemical Input
Input target chemical by CAS#

.| QSAR Toolbox 3.1.0

| = | =R
o

rh M 88 x 3
QSAR TOOLBOX 10100

About Update
¥ Endpoint » Category Definition » Data Gap Filling

nnnnn

Structure [ J eI
( 2 } 39-62-3 ~  [¥] Tautomeric sets
EX Substance Identi T\

HPhysical Chemical Properties E](_I Selected 0 of 0
[FEnvironmental Fate and Transport %Smiles 3 Names CASMName |2DfName | CAS/ID

[HEcotoxicological Information
[FHuman Health Hazards

1. Click on CAS#; 2. Enter 89-62-3;3. Select Tautomeric sets;4. Click Search;5. OK

Note: Tautomeric set functionality search tautomeric forms of entered chemical in
previously tautomerized databases

The OECD QSAR Toolbox for Grouping Chemicals into Categories 27.6.2013

12



QSAR TOOLBOX

Documents

T
[set][Tlc1(M)c(M(=0)=C)cc(Clect

c1{M)c(N(=0)=0)cc(C)ccl

... select filter type .. = | Create App|

.Fl\her endpoint tree...

Chemical Input
Target chemical identity

£

¥ Category Definition

B

» Report

2

» Endpoint

o1
10100

» Profiling » Data Gap Filling

Single Chemical Chemical List

E

Inventory

Component Mode

© Al
@ Single

ol

List

1 [targef]
11T

Structure

ElSubstance Identity
— CAS Mumber
— Chemical IDs

Einecs Number-201__

benzenamine, 4-me...
4-methyl-2-nitroaniline:
2-nitro-p-toluidine
benzenamine, 4-me...
4-methyl-2-nitro-be. ..
ptoluidine, 2-nitro-
4-methyl-2-nitroben_..

— Chemical Name

'— Structural Formula
EPhysical Chemical Properties
EEnvironmental Fate and Transport

Tautomeric forms

HEcotoxicological Information
EHHuman Health Hazards

. [HSavemsmiH @, search ]

Target with its
1. Double click

tautomeric forms are identified and loaded on data matrix.
over the target structure displays target and its tautomeric forms
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QSAR TOOLBOX

Chemical Input
Implementation of Modeling modes

A Component Mode All T all tautomeric forms are analyzed in a package

foiom0"

- )
10100

» Input » Profiling » Endpoint » Category Definition » Data Gap Filling ¥ Report

Single Chemical Chemical List Component Mode

W b a 5 @ @ M@, oA

MName Structure Select Delete Query ChemIDs DB Inventory List @ Singe

Documents Filter endpaint tree. ..

Document_1

[set] [T]c1{N)c(N(=0)=0)cc(Clect

Structure

FHSubstance Identity
EHPhysical Chemical Properties

A Component Mode Single | éach tautomeric form is analyzed individually

Document Single Chemical Chemical List Component Mode

7] N - ] 4 4 4 @ Al

CAS# MName Structure Select Delete Query ChemIDs DB Inventory List @ Single

Documents :Filber endpeint tree... 1 [target] "2 [target tautomer] ||5 [target tautomer] "6 [target tautomer] |
-Document_1 V’o
[set][Tlc1{M)c(N(=0)=0)cc(Clect i ot NH NH
Structure < ZN@ HN@CH_ E’NQ ZN N

EHSubstance ldentity

EPhysical Chemical Properties
Different modes for visualization for the set of target and its tautomeric forms is
implemented. A package of target and its tautomeric forms are used in further trend analysis.
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QSAR TOOLBOX

Profiling
Overview

Aﬁ Pr of irefersn goo 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 .

AAvaiIabIe information includes likely mechanism(s) of
action, as well as observed or simulated metabolites
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QSAR TOOLBOX

Profiling
Side - Bar to Profiling

AFor most of the profilers, background information can
be retrieved by highlighting one of the profilers (for
example, US-EPA New chemical categories and clicking
on i Vi e(se@ ext screen shot) .
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QSAR TOOLBOX

Profiling

Side - Bar to Profiling

QSAR Toolbox 3.1.0.2 =l
QSAR 00 2 & - 0100 &
£l 5S-EPA New =
HIEV . ) . . -
—r »| s List with categories Textual description
US-EPA New Chemical Categaries - Category daﬁnmol Profile Description /
Select Al UnselecflAll Invert About Acrylamides - ¢ -
AcrylatesMethacrylates (Acute toxicity) Category: Acid Chlorides Environmental Toxicity (=1
SEEned ol Adrylates Methacrylates (Chronic toxicity) [
. :j:::j: E;ﬁ:f‘:’g::t’n Definition. This category includes carbomyl chlorides (B-C[=0]C) and suffochlorides (R-S[=0]C1) where R may be either aliphatic or aromatic.
L Alphatic Amines Toxicity is imited by the fact that this class of compounds hydrolyzes and also, probably, if the octanol/water partition coefficient (Kow) is above a log
3 Alkoxysianes Kow value of 8. It has been assumed that these compounds need to be absorbed to be toxic. therefore, compounds with MWs = 1000 will probably
Aluminum Compounds be excluded in the future once this assumption is confirmed with toxicity information. However, toxicity information is needed to confirm this
Aminobenzothiazole Azo Dyes assumpﬁon.
Anhydrides, Carboxylic acid
ﬂ:::::: Eﬁ:ﬁi?i;:;) Hazard Concerns. Acute toxicity for three members of this category are available and all have been shown to be moderately toxic to aquatic
1 Anionic Surfactants L organisms (ie., acute toxicity valies between 1 and 100 mg/L): benzoyl chloride, fish 96-h LC50 = 35.0 mg/L, an aromatic dicarboxyl dichloride, fish
Azides (Acute toxicity) 1 96-h LC50 = 6.2 mg/L. and benzene sulfochloride. fish 48-h LC50 = 3.0 mg/L. All of these tests have been done with the static method using
Azides (.Chmn\c.tnxidty) nominal concentrations. It is unclear just how acid chlorides are toxic to aquatic organisms. It is known that acid chlorides hydrolyze to the
:E"Z“‘;!ﬁm:ﬂ(':dtdmﬂhéx;s carboxylic/sulfonic acid and HCL It is not known if the toxic effect is the result of (1) absorption of the acid chloride and hydrolysis within the
enzotriazoles (Acul Xici . . - . . . ..
. Benzotiazoles (Chronic toxicity) membrane, or (2) the HCI produced from the hydrolysis. It is known that the carboxylic/sulfonic-acid hydrolysis products are of low toxicity.
beta-Naphthylamines, Sulfonated
Eoron Compounds Boundaries. There are no known lower boundaries. The upper boundaries will be based on Kow and MW when enough information is obtained. In
. - E:::;’:[ (quaternary ammonium) surfactants general, when the log K value is << &, the environmental base set of tests will be requested for aquatic releases and the terrestrial base set of tests
- - : Dianilines will be recommended for terrestrial exposures. When the log Kuw is > 8. testing will be requested until enough information is obtained to determine
g::z::ﬁ:: E:E::;:n;:z:” ||| whether these compounds will have no toxic effects at saturation. Generally, members of this category will have MW of less than 1000 but testing of
Dichlorobenzidine-based Pigments members with a MW > 1000 may be requested to confirm whether acid chlorides have to be absorbed to be toxic.
b Diisocyanates
Dithiocarbamates (Acute toxicity) General Testing Strategy. The testing strategy for acid chlorides will consist of two steps. (1) Hydrolysis as a function of pH at 25 C (40 CFR
Metabolism/Transformations E:m;arhamahes (Chronic toxiity) 796.3500) will be recommended. Depending on the outcome of this emvironmental fate testing and reassessment, (2) the aquatic base set of
s . environmental toxicity tests will be recommended for aquatic exposures with the fish acute toxicity test done once or twice.
S e i)
sters (Chronic toxici
Documented - Ethylene Glycol Ethers Chronic toxicity testing for aguatic organisms include: the fish early life state toxicity test, the daphmid partial life cycle toxicity test and the algal toxicity
Hindered Amines test.
Hydrazines and Related Compounds
i::::: E:ﬁ:if’zjigg” The terrestrial base set of emvironmental toxicity tests (ie., the early seeding growth test, the earthworm acute toxicity test and the soil microbial
. |anthanides or Rare Earth Metals commmmnity bioassay) will be recommended for terrestrial exposures. Chronic toxicity testing for terrestrial organisms include: the plant whole life cycle
5'"‘"-1"’:&‘1 Neutral Orgarics ||| test, the plant uptake test, and the soil microbial community bioassay.
Auto on simulator
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QSAR TOOLBOX

Profiling
Side - Bar to Profiling

| QSAR Toolbox 3.1.0. m

o
N
€
(LG
[

S-EPA =

L) & H H L) . "
Basic Load Save Saveas.. Close  Options Structu ral bou ndary Param etric boundanes

US-EPA New Chemical Categories - Category definitions Boundaries | Training set I Dpnonsl
o UE & & [
Select Al UnselecyAll Invert About - Acrylamides o
AcrylatesMethacrylates (Acute toxicity)
- AcrylatesMethacrylates (Chronic toxicity)
- - Aldehydes (Acute toxicty)
z - Aldehydes (Chronic toxicity)
. liphatic Amines
- Alkoxysilanes
-+ Aluminum Compounds
- Aminobenzothiazole Azo Dyes
Anhydrides, Carboxylic acid [ Clear \ ” Tidy “ Delete ]|

- Anilines (Acute toxicity)
1 Boundary Options | Metabolism

- Anilines (Chronic toxicity)

- Anionic Surfactants Fragment \

- Azides (Acute toxicity) -

- Azides (Chronic toxicity) cla=ootamic

- Benzotriazole-hindered phenals

- Benzotriazoles (Acute toxidity) @
Benzotriazoles {Chronic toxicity)

- beta-Maphthylamines, Sulfonated

- Boron Compounds ;

- Cationic {(quaternary ammonium) surfactants

- Cobalt L -

. Dianiines OMC/ Structural fragment

- Diazoniums (Acute toxicity) - i N

- Diazoniums (Chronic toxicity) C (o]

4 LI} H Dichlorobenzidine-based Pigments £

3 a ati - Diisocyanates
- Dithiocarbamates (Acute toxidty)
Dithiocarbamates (Chronic toxicity)
s

NEW NOT

m

Select Al Unselect Al Invert About

Do ented

Profile Comments

. Ethylene Glycol Ethers Mot All of the US-EPA New chemical categories have been coded. Bellow are listed these ones that currently are not: -
Hindered Amines - Category: Acd Dyes and Amphoteric Dyes

- Category: Cationic Dyes

- Category: Polyanionic Polymers (& Monomers)

- Cateqory: Polvcationic Polvmer:

1. Highlight the profiler -
2. Click View
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QSAR TOOLBOX

Profiling
Profiling the set of target and tautomers

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

- OECD

- US-EPA New chemical category

- Aquatic toxicity classification by ECOSAR

- Acute aquatic toxicity MOA by OASIS

- Acute aquatic toxicity classification by Verhaar

- Organic function groups i all four profilers are used in the assessment

A Select the " Pr of mkt h g detated to the target endpoint by clicking on the
box next to the profilers name .

A This selects (a green check mark appears) or deselects( green check disappears)
profilers .
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QSAR TOOLBOX

—
(QSAR Toolbox 3.1.0.21
=3

0 -
Select All
v
v
v
<
Select All

1.
2.
3.
4.

Profiling

Profiling the set of target and tautomers

'-m
o &, g 5
2 Profile statistic
Select profiles Create profiler Stop
: Stack mode || Stacked to 100% [¥] Group by category
Filter endpoint tree... 1 [targef] Profiles in use Chemical groups
5 Acute aguatic toxicity MOA by (
Unselect All Invert About 151 m NHz * v Y
o
il Structure ;N@
o
CH
‘Tredemed 3 Category Count %
. . Anilines (Acute fox
US-EPA New Chemical Categories Not categorizd 1 1 20.00
FH=Endpoint Specific 2 Phenols and Anilines 1 20.00
Class 2 (less,
- — 3 Reacti fied 3 60,00
— Acute aquatic toxicity classification by Verhaar Class 3 {uns(A Sachve unspeche
i Basesurface narcotics = s
1 —Acute aquatic toxicity MOA by OASIS
Cﬂpy Acute aquatic texicity MOA by OASIS QE
A a
L . . - . 3
Aquatic toxicity classification by ECOSAR NEMa O Explain
i —HIEmpiric L Component Profile Statis| - I
functional groups, Norbert Haider V! S
o

[ 3 — Organic functional groups

tabo

Aniline
Aryl
Cyclo conjuga
Cycloalkene
Ketimine

Methyl

Unselect All Invert About

tautomers in the set

Acute aquatic toxicity MOA
by OASIS categories of

— Organic functional groups (nested)

Nitro aliphatic
Litro aliphatic cong

Basesurface narcotic. Reactive unspecified

=

All chemicals

5 & save to smi & print... | By Addinnew dn§ B &

2D representations of the
structures in each category

Number of tautomers
in a category bin

Check the profilers
Click  Apply

Perform Right click over the cell with profiling

Select Component profile statistic

related to acute aquatic toxicity as mention on slide # 20

results and
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QSAR TOOLBOX

Endpoint

AﬁEndpoi nt o refer to the electroni
environmental fate, ecotoxicity and toxicity data that are
stored in the Toolbox database.

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

A In this example, we limit our data gathering to the common
aquatic toxicity endpoints from databases containing aquatic
toxicity data - Aquatic ECETOC,; Aquatic OASIS; Aguatic
Japan MoE; Aquatic US -EPA ECOTOX

A Data for target chemical and its simulated tautomeric forms
IS extracted from selected databases if available
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QSAR TOOLBOX

Endpoint

AFor this example, the following database are relevant to the aquatic
toxicity (see next screen shot) :

Aquatic ECETOC
Aquatic Japan MoE
Aquatic OASIS

Aquatic US-EPA ECOTOX

< < < <
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QSAR TOOLBOX

Endpoint
Gather data

- fBioio" .. 5 8® ‘\f
sl ) " o

About Update

» Profiling ¥ Endpoint » Category Definition  » Data Gap Filling

Delete Tautomerize

&

Database Inventory Database

1 [target]
L.
B Physical Giremical Properties o
[l Environmental Fate and Tran ture N O
- L]
CHz
Substance Identity
—CAS Number 89-62-3
—Chemical IDs Einecs Number:201...

benzenamine, 4-ms...
4-methyl-2-nitroaniline
2-nitro-p-toluidine
benzenamine, 4-me
4-methyl-2-nitro-be. ..
p-toluidine. 2-nitro-
4-methyl-2-nitroben...
2-nitro-4-methylaniline
— Structural Formula c1{Nje(N(=0)=O)cc...

HPhysical Chemical Properties

[l Human Health Hazards

—Chemical Name

FHEmvironmental Fate and Transport
EHEcotoxicological Information
BEHHuman Health Hazards

Select All Junselect A} Invert

1. Select databases related to the target endpoint by adding a green check in the box
before the database name .
2. Click Gather
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QSAR TOOLBOX

[~ QSAR Toolbox 3.1.0.2

Ty
» Profiling

QSAR TOOLBODX

Import Delete

Datab

Databases Filter endpoint tree...

Endpoint

&

» Category Definition

o1
10100
» Data Gap

B

¥ Endpoint

Tautomerize

-

1 [target]

[l Physical Ciremical Properties
Il Environmemal Fate and Transport
BB = otoxicological Informaii~n

Structure

51T

MNHz

HHIntoxication

HEIMortality
W e HHEC 50
arresun
Il Human Health Hazards HHECS0

—HLCE0

Inventori

L1050
“HMRCE0
HEPhysiology

HEPopulation

“FlUndefined Effect
— Sediment Toxicity
— Terrestrial Toxicity
EHuman Health Hazards

HAnimalia
HArthropoda(lnvertebrates)
[FIChordata(Vertebrates)
[HActinopterygii(Fish)

Lepomis macrochirus
Leuciscus idus

Pimephales promelas - 24.7 mglL, 24.8(20 6,29.9) mg/L

Poecilia reticulata

(1/2)

HMollusca(lnvertebrates)

=

1/1)M- 67 2(45 1,113) mg/L

Available

1. experimental

data appears on datamatrix .
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QSAR TOOLBOX

Recap

AYou have entered the target chemical
AYou have simulate the tautomeric forms of target chemical

AYou have gather data if available and found experimental data for
one of tautomeric forms (in our case for entered structure) .

ANow you are ready to continue with next step of the workflow
fCategory def i nitiono
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QSAR TOOLBOX

Category Definition
Overview

AThis module provides the user with several means of
grouping chemicals into a toxicologically meaningful
category that includes the target molecule.

AThis IS the critical step in the workflow.

ASeveral options are available in the Toolbox to assist the
user in refining the category definition.
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QSAR TOOLBOX

Category Definition
Grouping methods

AThe different grouping methods allow the user to group chemicals
iInto chemical categories according to different measures of

Asimilarityo.

ADetaiIed information about grouping chemical (Chapter 4) could
be found i n document nManual for G
OECD website:

http://www.oecd.org/chemicalsafety/risk -
assessment/theoecdgsartoolbox.htm
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QSAR TOOLBOX

Basic guidance for category formation and
assessment

Suitable categorization phases:

1. Structure -related profilers
2. Endpoint specific profilers (for sub -cat)
3. Additional structure -related profilers, if needed to eliminate dissimilar

chemicals (to increase the consistency of category) (e.g. chemical
elements)

Performing categorization:

=

The categorization phases should be applied successively

2. The application order of the phases depend on the specificity of the data
gap filling

More categories of same Phase could be used in forming categories

Some of the phases could be skipped if consistency of category members is
reached

B W

Graphical illustration of suitable categorization phases is shown on next
slide
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QSAR TOOLBOX

Suitable Categorization/Assessment Phases*
Phase I. Structure based

Broad grouping

US EPA Categorization : »
Endpoint Non-specific

OECD Categorization
Organic functional group
Structural similarity
ECOSAR

T> J> T T T

Repeating Phase | due to Multifunctionality of chemicals

Phase Il. Mechanism based
Subcategorization

DNA binding mechanism Endpoint Specific
Protein binding mechanism
Genotoxicity/carcinogenicity
Cramer rules

Verhaar rule

Skin/eye irritation corrosion rules

To Too T To Do Do

Metabolism accounted for

Phase Ill. Eliminating dissimilar chemicals
Subcategorization

Apply Phase IT for structural dissimilarity _ »
Endpoint Specific

Filter by test conditionsi for Biological dissimilarity

*Another general approach for development of categories for acute aquatic tox endpoints are summarized in document
iStrategies for grouping chemicals for data gap filling for acute “dquat



QSAR TOOLBOX

Category Definition
Grouping methods

A For this example, specific classifications of target and its tautomers are identified
by the following profilers: US -EPA, MOA of action and ECoSAR (phase )

A For this example analogues identified by US -EPA New chemicals category are used
for further data gap filling

A Subsequent search of analogues is applied over the set of tautomers having same
categories as those of the target tautomeric set

Category definition is a tool for grouping chemicals, which allows to group chemicals based

on different measures of Asimilarityo. For more ¢
website:

http://www.oecd.org/env/ehs/risk -assessment/theoecdgsartoolbox.htm

http://superhosting.oasis -lImc.org/products/software/toolbox/toolbox - support.aspx

Also we strongly recommend training exercises. For more details see:

http://www.oecd.org/env/ehs/risk -assessment/theoecdqgsartoolbox.htm
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QSAR TOOLBOX

Category Definition
Side -bar of US -EPA New chemical categories

AUS-EPA has been used by the U.S. Environmental Protection
Agency to predict the aquatic toxicity of new industrial chemicals

In the absence of test data

AUS- EPA include classes of chemicals for which sufficient
regulatory history has been accumulated

AﬁCI assificaERPAN ibry tUse Tool box i s
chemicals by structural similarity which may have mechanistic
meaning. Experience has shown US - EPA to be a robust profiler
which makes it a logical choice in an initial profiling scheme.

27.6.2013 34

The OECD QSAR Toolbox for Grouping Chemicals into Categories



QSAR TOOLBOX

Category Definition
Defining US -EPA New Chemical category

. QSAR Toolbox 3.1.0.2

® B8 ® g B
QSAR TOOLBOX =R . US-EPA New Chemical Categori o e
» Profiling » Endpoint ML e

¥ Category Definition

Categorize Delete Target(s} |:l|'0ﬁ|ES

Combine Cl elete Delete Al OT CAteqo |

Filter endpaint tree... 1 [target]
b1

3

Structure

g Sl i}

Identity All profiles j 4

nemical Properties Add Ch|PrIdE5 Q :
Acrylamides T
AcrylatesMethacrylates (Acute toxicity) T
AcrylatesMethacrylates {Chronic toxicity)

Aldehydes {Acute toxidty)

[HEnvironmental Fate and Transport
[HEcatoxicological Information
[MHuman Health Hazards

HPrafile Aldehydes (Chronic toxicity)
HElPredefined Aliphatic Amines
— Substance Type Discrete chemical Alkoxysilanes

Aluminum Compaunds

Arminnhansnthiznla Asn Duoe

Combine profiles logically [] tnvert result
(@ AMD i) OR [ strict

Chemicals (in this case tautomers ) without identified toxic
category are classified as i Noctat e g o rThig & the
reason to exclude this category from the set of searched

=

1. Highlight A U-&EPA New Chemical Categories 0 3. Select iNoctat egori zedo
2. Click Define 4. Click arrow down to remove selected category

| US-EPA New Chemical Categ._. QE{"ijegﬁﬁﬁm"‘c“w

-

HEEndpoint Specific

Class 2 (less inert comp...
Class 3 (unspecific reac
Class & (Not possible to...
Basesurface narcotics

— Acute aquatic toxicity classific...

—Acute aquatic toxicity MOA by...

Anilines (Unhindered)

'— Aquatic toxicity classification b._ Neutral Organics

“HEmpiric
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QSAR TOOLBOX

Categorize

Grouping methods
Predefined

deg probability
g ultimate

12 peptide
eptor Binding

natpH =4

natpH = 7.4

natpH =9
in binding by €

Category Definition
Defining US -EPA New Chemical category

» Profiling

Delete

Delete All

B

» Endpoint + Category Definition

Structure

[MSubstance Identity

[HPhysical Chemical Properties
[HEnvironmental Fate and Transport
[HEcatoxicological Information
[MHuman Health Hazards

HProfile

HPredefined

— Substance Type

"— US-EPA New Chemical Categ...
H=JEndpoint Specific

—Acute aquatic toxicity MOA by...

— Aquatic toxicity classification b..

“HEmpiric

— Acute aquatic toxicity classific...

Discrete chemical

Anilines (Acute toxicity)
Mot categorized

Class 2 (less inert comp...
Class 3 (unspecific reac
Class & (Not possible to...
Basesurface narcotics

Anilines (Unhindered)
* Neutral Organics

Target(s) profiles

US-EPA New Chemical Catagoti-

|| Anilines {Acute toxicity)

£

i

All profiles

Add Chlorides
Acrylamides

Aldehydes (Acute toxicty)
Aldehydes (Chronic toxicity)
Aliphatic Amines
Alkoxysilanes

Aluminum Compounds

Arvimmbamsntizeala Aen Pose

Fa
AcrylatesMethacrylates (Acute toxicity) U
AcrylatesMethacrylates (Chronic toxicty)

Combine profiles logically
(@) AND OR

[ invert result "

[ Strict

2. Click OK

1. Category " Ani | i i esedfor further

categorization
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QSAR TOOLBOX

Category Definition
Defining US -EPA New Chemical category

. QSAR Toolbox 3.1.0.

i S —— e
‘_I—‘ About Update

» Endpoint » Category Definition  » Data Gap

Delete e OECD QSAR Toolbox
i nicals
into Categori

Developed by LMC, Bulgarial

Grouping methods 1 [target]

Predefined 5] [M]
< Affiiatio NHz
o
Structure M O
0
o

General Mechanistic

[HSubstance Identity

[HPhysical Chemical Properties
Environmental Fate and Transport
Ecotoxicological Information (173 (USRS G SRR 2
BEHHuman Health Hazards

‘Warning ‘ ‘

I'- You have selected diff
%% Do you want to contin

A notification message informs you that you have selected different categories from those
of the target .

1. Select Yes
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QSAR TOOLBOX

Category Definition
Defining US -EPA New Chemical category

. QSAR Toolbox 3.1.0.2

&8 = N\

About Update

QSAR TOOLBOX
¥ Endpoint » Category Definition
Categorize

CD QSAR Tool
Ch

Structure

HlSubstance Identity

EPhysical Chemical Properties

nvironmental Fate and Transport

cotoxicological Information  (1/3) [EFERAL T SEA2R: S
FEHuman Health Hazards Define crtegony o

Category name (314 chemicals)

1. Click OK
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QSAR TOOLBOX

Category Definition
Analogues

AThe Toolbox now identifies all chemicals represented as
tautomeric sets corresponding to the US - EPA classification of
AAni Il i neso which are |Iisted in thi
AEndpointo.

A314 analogues(tautomeric sets) are identified. Along with the
target they form a category (Anilines) which can be used for
data gap filling.

AThe name of the category appear
in the ADefined Ca t|[314]mmtemmm(mﬁmmw{hamﬂﬂategmes).
window, along with the number
of substances belonging to the
category.
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QSAR TOOLBOX

Category Definition
Read data for Analogues

AThe Toolbox automatically request the user to select the
endpoint that should be retrieved.

AThe user can either select the specific endpoint or by
default choose to retrieve data on all endpoints (see

below).
Fead data? IEI

@ all endpoinks () Choose, .. || From Tautomers l J':'K J | x ':E'"":E||

A In this example, since only databases that contain
information for ecotoxicological endpoints are selected,
both options give the same results.

A As the Toolbox must search the database, this may take
some time.
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QSAR TOOLBOX

Category Definition

Read data for Analogues

Due to overlap between the Toolbox databases for intersecting chemicals the same

data may be found simultaneously
has the opportunity

Data redundancies are identified and the user
to select either a single data value or all data values .

. . Repeated values for: 748 data-points, 255 groups, 115 chemicals Eléu
Data points. ..
Endpoint | CAS Structure Value | Age . celact one ]
NOEC 95-51-2 i 3.2mglfL 1
NOEC 95-51-2 @ 2.2ma/lL ’ Invert ]
NOEC 95-80-7 img/L ’ chedk Al ]
NOEC 95-30-7 ' : 1mg/L
| Uncheckal |
NOEC 106-49-0 3.1mafl
NOEC 106-43-0 @ 3.1mafl
NOEC 95-54-7 2.9 mafl
NOEC 95-64-7 i T{ 2.9 mall
= h
< [
1. Click Select one and then
2. Click OK
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QSAR TOOLBOX

Category Definition
Summary information for Analogues

- 010"
QSAR TOOLBOX B8 h % od

} Profiling » Endpoint } Category Definition  » Data Gap Filling

Categorize Delete
into Categories
by LMC, Bulgaria

Grouping methods 1 [target] ||2
Predefined [51 1] [nm nm ) - [N L
NHz NH; cl I Hz Hz 2
o HaN: Q i
Structure é” O O HaN O o O N Q O O O
CHs NHz NHz CHs NH;

HSubstance ldentity
EHPhysical Chemical Properties

MHEnvironmental Fate and =
EEcotoxicological Inform. | (310/4784)M: 24.7 mgiL, 24.8(... M: 0.0063 mg/L, 0.... |M: 0.032 mg/L, 0.0... M: 0.005 mg/L, 0.0... M:0.52 mg/L, 0.81 ... M: 0.011 mg/L, 0.0... | M: 0.014 mg/L, 0.0... M: 0.2 mg/L, 0.62 .. M. 0.0§

[EHuman Health Hazards _

Available aquatic experimental data for the analogues represented
as tautomeric sets appears on datamatrix .

Defined Categories

[314] Anilines (Acute toxicity) (US-EPA Ne
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QSAR TOOLBOX

Recap

AYou have 1 dentified a catego+EPA (0
New Chemical Categorieso profidl er
methyl -2-nitroaniline and its tautomeric forms

AThe available experimental results for these 314 analogues
represented as tautomeric sets have been collected from the
selected databases (Aquatic ECETOC, Aquatic Japan MoE,
Agquatic USEPA ECOTOX, and Aquatic OASIS).

ABut before the user can proceed w
module, he/she should navigate through the endpoint tree
and find the specific gap that will be filled.
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QSAR TOOLBOX

Category Definition
Navigation through the endpoint tree

AThe user can navigate through the data tree by opening (or
closing) the nodes of the tree.

AThe data tree is extensive but logically constructed; it can
be mastered with a practice.

Aln this example, the n9BmdphalesC50 N
promelas 0 i s the target endpoint.

AYou can navigate through the endpoint tree by typing the
S peciPangphdlespromelas 0 i n the AFilter e
box and double click on Aquatic Toxicity, Mortality, LC50, 96
h, Animalia, etcto  Pimephales promelas - the specific
endpoint (see next screenshot)
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QSAR TOOLBOX

Category Definition
Navigation through the endpoint tree

QSAR Toolbox 3.1.0.2
= =

" T B ceen
QSAR TOOLBOX 10100 About Update
» Profiling } Endpoint » Category Definition  » Data Gap Filling
Categorize Delete The QECD QSAR TDOIDE\Y
. Il

f nicals
into Categorl

Developed by LMC, Bulgarial

Pimephales promelas 1 ftarget] B
B1m nrm nim . BIm
NHz NHz ¢l s o 2
Structure O\N O o O i O O o O O\
: O w0 ' @
CHs NHz NHz CHz N, [
LB}-\qualio: Toxicity .
HEHBehavior (417) M: 112(101:124) m...
HEBiochemistry (1/2)
[ Development (1/5) M: 23.6 mg/L, »23....
HEHGrowth (2119) M: 61.1(80.7,72.1) ... M: 0.01 mg/L, 0.01...
HEHistology (1) M: 2.25:24 7 mg/L
HEHormone(s) (1)
HHMarphology (112
HeIMortality
rEHECS0 (4/6) M:10.8 mg/l, 9.37 ..
HELCO1 () . M- 0.215(0:0 425) __
FELC16 (1/4) M:03mg/l. 7.2m...
EILCA0
HA1 h )
HE3h (1)
L6 h {11
HE12 h (1)
HE24 h (12118) M: 100;180 mg/L, =... M: 9.03(8.55:9.53) ...
HH48 h M: 65 mgiL, =135:... M: 5.68(8.36:9.43) ...
HE72 h M: =135 mg/L
Defined Categories (=196 h
EEameE HAnimalia
-IChordata(Vertebrates)
_ Pimephales promela P31198]M: 247 mg/L, 24 8(... M: 107 mg/L, 75.5(... M: 5.7 mg/L, 5.87(5... M: 7.58 mg/L, 6.99(... M: 1.44E3 mg/L, 1.... |M: 158 mg/L, 171(1... - ]
1. Type i Pi me p hpeoinedas oin the filter box, then press Enter
2. Open the tree to the target endpoint by single left click on the sign
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QSAR TOOLBOX

Recap

AYou have now retrieved the available experimental data on
aquatic toxicity for 314 analogue chemicals of target and
I'ts tautomeric forms c¢classi f-i ed
EPA New Chemical Categorieso proc

AYou have 1 denti fied the target ¢
Mortality for Pimephales promelas o .

AThere IS an experimental data for the investigated
endpoint, in our exercise we will try to reproduce the
experimental data taking into account tautomeric forms of
the target

AYou are ready to fil/l I n the dat
Fillingo (see next screen shot).

The OECD QSAR Toolbox for Grouping Chemicals into Categories 27.6.2013



QSAR TOOLBOX

Outlook
ABackground
AObjectives
AThe exercise

AWorkrow
Anput
/&Profiling
/&Endpoint
ﬁCategory definition
Abata Gap Filling
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QSAR TOOLBOX

Data Gap Filling
Apply Trend analysis

| QSAR Toolbox 3.1.0

QSAR TONLBOX ?,? E- -fi: '55?.3' E

» Profiling » Endpoint » Category Definition » Data Gap Filling

Data Gap Filing Metho, :P‘mEDhales promelas 1 ltarget] -~
@ Read across BIm orem orm_ om em mm EIm B,
) Trend analysis Q n O
Structure N <l Ha
M 0 O -0 9 -9 Q @
CHs WHz NHz THs N
Target Endpon.* -
e ) ) r#H1h (11)
Ecotoxicological Information Aguatic Tox v
Mortality LC50 96 h Animalia rH3 h (1)
Chordata(Vertebrates) Actinopterygii(Fish) (1)
Pimephales promelas
(11)
(12/18) M: 100:180 mg/L, =... M: 9.03(5.55:9.53) ...
48 (1115) J 65 mall . » . K
L@72 h 33) .| There is an experimental data for the target,

196 h
=lAnimalia
-IChordata(Vertebrates)
SlActinopterygii(Fish)
Pimephales promelas (7311 9

we will try to reproduce it taking into account
tautomerism (to check experimental data)

<107 mg/L, 75.5(.. |M. 5.7 mg/L, 5.81(5... M- 7.58 mg/L, 6.99(... M. 1.44E3 mg/L, 1.... M. 158 mg/L, 171(1... [INNNE

7 Days (1) M: 60.2(53.4:67.9) ...

~fH21 Days (11) M: 0.41(0.33:0.7) m...
rHHLCB4 (1/4) M: 0.62 mg/L. 9 mg...
HHLOEC (204) M:23.2 mg/L. 236 .. M: 0.034 mg/L, 0.0_..
FEHLOEL (1/2) M: 0.0016 mg/L. 0....
—HLTE0 (2114)
HAMATC (2/5) M- 19 mg/L, <236 M- 0.0014 mg/L, 0.
HHENOEC (2/4) M:15.7 mg/L, 2.1 .. M: 0.02 mg/L. 0.02...
FHNOEL (1/3) M: 0.0011 mg/L, 0....
FHNR-LETH (2/2)

1. Highlight the endpoint box corresponding to Pimephales promelas /LC50/96h under the target chemical .
2. Select Trend analysis
3. Click Apply
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QSAR TOOLBOX

Data Gap Filling
Results of Trend analysis

. QSAR Toolbox 3.1.0.:

» Category Definition

QSAR TODOLBOX

» Profiling » Endpoint » Data Gap Filling

Filling 1 /

for Grouping

¥ into Categork
Ay Developed

I I s [E

l2
mm om orm [91m [m

0, b ~0 9 -9 &

e

[1]lTI " mm

CRR

1 [target]

511M

Data Gap Filing Method

@ Read-across

© Trend analysis

Structure
@ (Q)SAR models
Target Endpoint
[TT  Pmepral.. (73207 PR _______- -
Ecotoxicological Information Aguatic 1
Toxicity Mortality LC50 96 h Animalia < r

Chordata(Vertebrates) Actinopterygii(Fish)

Pimephales promelas Descriptors ||PrEdittiur| | Adequacy | Cumul. freq. | Statistics | Residuals |

Accept prediction

Return to matrix

Trend analysis prediction of LC50,
making a linear approximation, based on 72 values from 72 analogue chemicals,

Observed target value: 24.7 mg/L, Predicted target value: 12.8 mg/L, 1+ Select/filter data
Selection navigation
Model equation: LC50 = +3.47 +0.316 * log Kow = i

Descriptors/data

6.50 & M-Hf(q)snn
6.00
= 550 Set units in figure title
E 5.00 Set axes ranges
% 450 Show all members of chemical sets
% AR Show confidence range
2 Show intercorrelations
E 3.50 Information
2

[+l Miscellaneous

Visualization of members of chemical
all members of chemical sets

sets is possible when

click on 1. Visual options, then 2. Select

Show
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QSAR TOOLBOX

Data Gap Filling
Results of Trend analysis

(o1070) e
QSAR TOOLBOX About Update

¥ Profiling ¥ Endpoint ¥ Category Definition » Data Gap Filling

Filling Thc QECD QSAR Toolbox

¥ Inlo Categories
PP Developed by LP

Data Gap Filing Method i 1 target] [e 1

® Reodscrons Bm [m [ orm_ BIm mm mm

NH: NHz cl 1 THz z cl
© Trend i o
R Structure N O O e O a O
@ (Q)SAR models o N @
CH: NHz s
Target Endpoint

T I N7 AL Tl G 75 5K S gl 1. 6 T g 524 WSSl 27
Ecotoxicological Information Aquatic
Toxidty Mortality LC50 96 h Animalia ™| b
Er:;:;:::;?::::s) SR ) Descriptars ||Predicﬁ0n | Adequacy | Cumul, freq. | Statistics | Residuals | Accept prediction

Return to matrix

Trend analysis prediction of LC50,
making a linear approximation, based on 72 values from 72 analogue chemicals,

Observed target value: 24.7 mg/L, Predicted target value: 12.8 mg/L, Select/filter data
Selection navigation
Model equation: LC50 = +3.47 +0.316 * log Kow Gap filling approach
Descriptors/data
es0 i Model/(Q)SAR
5004 Calculation options
g [~ Visual options
3 550 Setunitsin figure title
E £.00 Set axes ranges
§ 450 Shaw one point per chemical set
.E 200 Shaow confidence range
c Show intercorrelations
E 3.50 Information
300 Miscellaneous

250

2004

All members of tautomeric sets are displayed on the graph . Q
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QSAR TOOLBOX

Data Gap Filling
Results of Trend analysis

. QSAR Toolbax 3.1.0.2 - = X

) E o ee®
QSAR TOOLBOX iy s 10100 E

About Update
» Profiling » Endpoint » Category Definition } Data Gap Filling

Filling The OECD Toolbox
- for Grouping Chemicals
4 into Categorles

Developed by LMC, Bulgarial

Data Gap Filing Method pimephal 1 torgel] 2 I e e e I e e
5 1 1 1 9 1 1 - 1 1
S Emo orm orm_ om em mm [ . om it
Trend analysis o N
@ Trend ana Structure N Q O o O ct O Hal O O Q |
@ (Q)SAR models o : (@) [
CHs WHz NHz GHs e NHz
Target Endpaint
[T T-pmeona (73207 [EZEATTEFATIN M: 107 molL, T5.5(... M: 5.7 mg/L, 6.61(5... M 7.58 mo/L, 6.99(... M: 1.44E3 mglL, 1. M: 168 mglL, 171(1... M: 176 molL. 3.24 .. M: 31.3 mglL, 12(7.... M: 1 -
Ecotoxicological Information Aguatic |
Toxidty Mortality LC50 96 h Anlmalla__ ) L™ +
ggzs::::;?:;?:;s} EOITETILRED) Descriptors ‘ | Prediction ‘ Adequacy | Cumul, freg, | Statistice ‘ Residuals | Accept prediction
Return to matrix
Trend analysis prediction of LC50,
making a linear approximation, based on 72 values from 72 analogue chemicals,
Observed target value: 24.7 mg/L, Predicted target value: 12.8 mg/L, LEnen/hendam) -

lecti N
Model equation: LC50 = +3.47 +0.316 * log Kow Gap filling approach
1d:
4 Prediction approach options
E Use target d <istion
= : H \ H
0= T i T -“---- R o - Set level of 5f 3
Et‘ﬂﬂf: H : H ' D e il - : H 1+ Visual opt{ -
) 8 8 ] 4 4 o i i ; i Set usageoi> emicak:
g 280 f ' e e i - - : t ZF
g ! g g
L s s e . e e e PR
i i A p h Minimal
250 ; H H H ; H
() Maximal
2001 ©) Averai

) Mediar
© Lower
() Higher

Descriptor X: [Iog Kow

Cancel

All observed data for chemicals in tautomeric sets could be used in trend analysis when 1. Open Calculation
options, then 2. Select Data usage and 3. Select All. Finally 4. Click OK

The OECD QSAR Toolbox for Grouping Chemicals into Categories 27.6.2013 51



QSAR TOOLBOX

Data Gap Filling
Results of Trend analysis

H i
QSAR TOOLBOX s 100 e (O

} Profiling ¥ Endpoint } Category Definition » Data Gap Filling

Filling The OECD QSAR Toolbox

¥ into Categorles
- Developed by LMC, Bulgaria|

Data Gap Filing Method i 1 [targef] |8 B B

prm mm nm nm 91m nm

@ Read-across Hz CHs NHz

e - o ~0 & -8 9 % g .

Target Endpoint
= - 24.7mglL, 24.5(20.5.. ———————
Ecotoxicological Information Aguatic | | | Pimephal... (73"20?] ng/ (. - il

Toxicity Mortality LC50 96 h Animalia L™
Chordata(Vertebrates) Actinopter ygii(Fish)

Pimephales promelas Descriptors | I Prediction | Adeguacy | Cumul, freg, | Statistics | Residuals ‘ Accept prediction
Return to matrix
Trend analysis prediction of LC50,
making a linear approximation, based on 205 values from 72 analogue chemicals,
Observed target values: 24.7, 24.8 mg/L, Predicted target value: 12.4 mg/L, LEts ot
Selection navigation
Model equation: LC50 = +3.42 +0.348 * log Kow Gap filling approach
Descriptors/data
o — automers thhm tauto meISJC sets e T—
ool -l Calculation options
| Data usage
_ 550
= Prediction approach options
_E_ 5.00 Use target data for prediction
§ 450 Set level of significance
%400 Visual options
Z Information
2 350 Miscellaneous
[
4

2:. : ‘ , . ; ‘ . Distribution of tautomers within
400 _ : : _ . focused tautomeric set

Descriptor X: [Iog Kow '] ‘ ‘

All members of tautomeric sets are displayed on the graph and all experimental data is
taken into account .
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QSAR TOOLBOX

Data Gap Filling
Side - Bar of Subcategorisation

A Remember in the Toolbox, a category retrieved for tautomeric set refers to a
group of chemicals with its tautomeric forms which have same profiling result
according to one of the profilers listed in the module A Pr of i | i ngo

ASubcategorisation refers to the process of applying additional profilers to the
previously defined category ; subcategorization procedure can be applied on:

ASingIe chemical 71 eliminate chemicals having different categories than
those of the target

A Set of tautomers i1 eliminate tautomeric sets as a whole having different
categories than those of the target tautomeric set

A Tautomers  within  tautomeric set i eliminate specific tautomers within
tautomeric set, which have categories different than those of the target .

AGraphicaI illustration  of subcategorization  procedure is given on next three
slides
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QSAR TOOLBOX

Data Gap Filling

Side - Bar of Subcategorisation
Elimination of single chemical

Features of the target : S;

ventory Affilation
nical Categor]

Features of analogue : S,

Refinement of category (Sub  -categorization) el rer—

category

Analogues

74) Aldehydes cute toxic]
15) Phenols (Acute toxici

Analogue has different features of the target

ife (Ka, pH 7)

n binding
otein bindi
Superfragments =

e Analogue chemicals with
Do not account metabt . .
different categories than
those of the target are

removed

SAbSI'

Example
CHO and C{ar
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QSAR TOOLBOX

Data Gap Filling

Side - Bar of Subcategorisation
Eliminating set of tautomers

Features of the target tautomeric set : S; -
Features of analogues (as tautomeric sets) :SAO

Refinement of category (Sub  -categorization)

===

<) & i

» Endpoint » Categary Definition ) Data Gap Filling

Analogue  as tautomeric set [ a——
has different  features of the -

target

General Mechanistic
- 12 13

[12] [T] [21m Bim

o o9

Brcinoeyaen R M S 299 W 02l WML WG
=]

fon ‘ Adequacy ‘ Cuml, freq ‘ Statistics ‘ Residusls ‘

Trend analysis prediction of LC50,
making a linear approximation, based on 39 values from 39 analogue chemicals,
Observed target value: 13.2 mg/L, Predicted target value: 7.04 ma/L,

Model equation: LC50 = +3.94 +0.111 * log Kow
) ® @

eee e ®
°c ° ® O

Analogue sets having E oo o ™ P L
different categories of the . s
1———“'-'-"
target are removed (the s essst .
whole set is removed)

CHO and

C{ar}

Example
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QSAR TOOLBOX

Data Gap Filling

Side - Bar of Subcategorisation
Eliminating tautomers from a tautomeric sets

Features of the target tautomeric set : S; -
Features of analogues (as tautomeric sets) :SA@

Refinement of category (Sub  -categorization)

Tautomers within tautomeric o Aflton, . gt Cagy Do ) otaGap il

sets have different features

of the target
Analogues
(92) Aldehydes (Acute toxicity)
Tautomeric set of Tautomeric set of Dz " | e i S|
= p Ve P W —
target analogue . sl [Feall e Sall Ioos
[@savewmi| [ Qs 7 Ok
e o M) SH S
-
etabolis nsformations LG ...:1 N L .LI ® * @ » »
i . .
Tautomer from tautomeric set . _-._fgj.—f" :
having different categories is PR TS P
removed ae s o
L ]
“r“" mitor g L L . . .
: Selcted 14 (2539 This tautomeric form is
SA Sf AR - = categorized as phenol and is
b ‘71: Aldehuidee (A ruite taviein A ANR S Rat ~atennrized 11EEDA u Chemical Catenariec) Nata nan fillinn removed from taUtomeriC Set
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QSAR TOOLBOX

Data Gap Filling
Side - Bar of Subcategorisation

Aln this example, the following subcategorizations are applied in order
to eliminate dissimilar tautomeric sets:

- Substance type

The categorisation based on substance type allows keeping
among the analogues only those that are of the same chemical
type : discrete  chemicals, mixtures, polymers, Inorganics,
organometalics . The current target represented as tautomeric set
Include discrete chemicals only. Hence the analogues (tautomeric
sets) should also be discrete chemicals .

- Aguatic toxicity classification by ECOSAR

The categorization based on mode of action identifies analogues
(in this case tautomeric sets) having the same mode of action as
the target (i.e phenols and anilines) . The analogues (tautomeric
sets) having different categories should be eliminated .

Cont 6d on next sl i de
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QSAR TOOLBOX

Data Gap Filling
Side - Bar of Subcategorisation

Aln this example, the following subcategorizations  is applied in order to
eliminate dissimilar ~ tautomeric sets

- Chemical elements

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

Subcategorisation steps are demonstrated on the next 4 screen shots.
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QSAR TOOLBOX

Data Gap Filling

Subcategorisation by Substance type

Subcategorizati
ping d & 01010 %
Predefined = -

) 2

° options| Pro g dpo ategory De 0 Data Gap g Repo
Discrete chemical s =
1 e 1 [target] [2 B [« [& [e [e 16 [z -
B1M mm " mm mm s1m mm mim.. mm o mr

3) Cation
68) Discrete chemi
(2) Dissociating che
4) Mixture

Fimeptal.. (73207, RO CC M: 107 mgfL, T5.5(. | M 5.7 molL, 5.51(5..| NE 758 moll, 6:98(.. M 1443 L, 1. WA 158 mglL, T74(1.~. M 1175 il 3.24'| M- 31.3 mall, 127 M1 -
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ediction | Adequacy | Cumul. freg. | Statistics | Residuals |

Trend analysis prediction of LC50,
making a linear approximation, based on 205 values from 72 analogue chemicals,
Observed target values: 24.7, 24.8 mg/L, Predicted target value: 12.4 mg/L,

Model equation: LC50 = +3.42 +0.348 * log Kow

Observed Rat
Simulated

" oo soem & — A

Select differen

' S e — T . — e e
4 [ 3 t t t T t t T t * *
3 .00 -2.00 -1.00 0.00 1.00 2.00 3.00 4.00 5.00 6.00
log Kow

Remove [Iog Kow

Accept prediction

Return to matrix

El ;g!gr data -
Subcategorize )

Mark chemicals by WS

Mark chemicals by descriptor value
Mark outlier points

Filter points by test conditions
Mark focused chemical

Mark focused points

mn

Remove marked chemicals/points

Clear existing marks
Selection navigation
Gap filling approach
Descriptors/data
Hodel/(Q)SAR
I-| Calculation options

Data usage

Prediction approach options |
Use target data for prediction

Set level of significance

1+ Visual options o8

1.Click Subcategorize 2. Select Substance type
dissimilar tautomeric sets (the whole set is removed)

3. Click Remove to eliminate
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Result of Subcategorisation by Substance type
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Grouping methods foi010" 6866
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Input } Profiling ¥ Endpoint } Category Definition » Data Gap Filling

DMA binding by C
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Protein binding
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Hydrol
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d by LMC, Bulgaria
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Analogues
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MHz NHz CHs NHz

(66) Discrete

— Pimephal..(31207) R TR _______-

5 | | Prediction | Adequacy | Cumul. freq. | Statistics | Residuals | Accept prediction
Return to matrix
. _Irer_ulanalvsis prediction of LC50, .
e e - socfrdots A
Model equation: LCS0 = +3.24 +0.431 * log Kow | : = i o
Mark chemicals by WS

Mark chemicals by descriptor value
Mark outlier points

Filter points by test conditions
Mark focused chemical

Mark focused points

m

Remove marked chemicals/paints

Clear existing marks
Selection navigation
Gap filling approach
Descriptors/data
Model/(Q)SAR
-I Calculation options

Data usage

Prediction approach options L4
Use target data for prediction

Remove tor X:

Set level of significance

v] + Visual options i
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Subcategorisation by  Aguatic toxicity classification by
. ECOSAR

Grouping methods W Apply as fiter ) M E 0 e
Apply as filt == E rh
4) ¥ Ll 10100 About Update

s half-ife (pH
natpH =1 J » Profiling » Endpoint » Category Definition ) pata Gap

(oo (T e )

The OECD QSAR T.rolbo‘:

Aniines {Unhindere,
Neutral Qrganics

tein binding potency
1 [target] & e e

Superfragment: ”15

Toxic hazard ct i n [51M [rm mr

e U] lTI e nrm U] ITI Lpm mm [1] .. o
Ultimate biodeg 4 o
ndpoint Specific : o 5

Acme aquahc i
4 2
1) Acid
D Ao, | WGEBTAN: 247 gl 2¢ 6206 ———————--

(1) Acrylamides
(16) Aliphatic Amin
(1) Amides

(1) Anilines (amin Adequacy | Cumul. freg. | Statistics | Residuals |

I

e

k

Accept prediction

Return to matrix

51
(1) Benzyl Alcohols Trend analysis prediction of LC50,
(3) Esters making a linear approximation, based on 193 values from 66 analogue chemicals,
Observed target values: 24.7, 24.8 mag/L, Predicted target value: 13.1 ma/L, = r data Tl
CGubcategori
(1) Nitro Alcohols Model equation: LC50 = +3.24 +0.431 * log Kow = )
Mark chemicals by WS

(3) Phenol Amines
(3)Phenols (N R [ L
(1) Phenols, Poly

Mark outlier points

Mark chemicals by descriptor value

Filter points by test conditions

------ Mark focused chemical

Metabolsm/ Transformations —— |fg) vinvl/ Al Ketor DR J g Mark focused points

n

DDcumented """ . Remove marked chemicals/points
__________ Clear existing marks

Selection navigation
Gap filling approach
Descriptors/data
Model/(Q)SAR
------------------------------ s = Calculation opti
--------------------- Data usage

Selected [ Prediction approach options B
Selectat
i} Select differen| Use target data for prediction
Set level of significance

N ol B2 | g ||t

1. Click Subcategorize 2. Select Aquatic toxicity classification by ECOSAR
3. Click Remove to eliminate dissimilar tautomeric sets (the whole set is removed)
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Result of Subcategorisation by Aquatic toxicity
classification by ECOSAR

T - T se®
o L5 h e "

About Update

E:;:E ::;H e " ¥ Profiling » Endpoint » Category Definition  » Data Gap Filling

atpH=1
atpH =4
n at pH = 7.4
at pH
Protein binding by OA!

Protein binding by OEC B 1 Itarget] ”2 "3 ”" 9 "16 m
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Endpoint Specific (31 0 NHz NHy
Acute aquatic ltl ¢ s Il 24.7 malL. 245206, _______
Acute aquatic tc (1) Neutral Or P M - i
Prediction ‘ Adeguacy | Cumul, freq. ‘ Statistics | Residuals | Accept prediction
Return to matrix
Trend analysis prediction of LC50,
making a linear approximation, based on 93 values from 31 analogue chemicals,
Observed target values: 24.7, 24.8 mg/L, Predicted target value: 23.7 mg/L, - Select/filter data =
Model equation: LC50 = +2.31 +0.778 * log Kow
Mark chemicals by WS
: Mark chemicals by descriptor value
Oncologic Primary Mark outlier points
Protein binding alert: Filter points by test conditions
: Mark focused chemical
Mark focused points
Drerrerie] Remove marked chemicalsfpoints E
Observed Mammalian metab| Clear existing marks
Observed Microbial metaboli Selection navigation
Obsen,
Observed Rat
Simulated
Data usage
Prediction approach options Lo
Use target data for prediction
Set level of significance
log Kow V] 1 opti i
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Subcategorisation by  Chemical elements

) HM 88 e\
W Apply as filter —

About Update
Adjust options i » Endpoint » Category Definition

Target The OECD QSAR To T_rnlbnu

Group 14 - Carbon C Into Categorle
Group 15 - Nitrogen N nto Categor]
Group 16 - Oxygen O Developed by LMC, Bulgarial
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© At least one G
@® Al categories

Analogues
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o .\:I
L Pimepha... (73/207) ———————- -

3

(1) Group 17 - Halogens

EONE T kA T || Predicton | Adeguacy | Cumu. freq. | Statistcs | Residusls | Accept prediction
(4) Group 17 - Halogens

Return to matrix

Trend analysis prediction of LC50,
making a linear approximation, based on 93 values from 31 analogue chemicals,
Observed target values: 24.7, 24.8 mg/L, Predicted target value: 23.7 mg/L, - Select/filter data =

| Subcategorize

Model equation: LC50 = +2.31 +0.778 * log Kow

J Mark chemicals by WS
Structure similarity
Tautomers unstable

Toxicological Mark outlier points

Filter points by test conditions

Mark chemicals by descriptor value

Mark focused chemical

Mark focused points

m

Remove marked chemicals fpoints

Documented
Observed Mamm) . Clear existing marks
Selection navigation
t Gaj
Observed Rat Liv P I'ilg approach
Simulated Descriptors/data
Model/(Q)SAR
= Calculation options
Data usage

Prediction approach options | 3
Use target data for prediction

{1 select different

Set level of significance
Visual options <

[IogKow v] ‘

1. Select Chemical elements
2. Click Remove to eliminate dissimilar tautomeric sets (the whole set is removed)
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Result of Subcategorisation by Chemical elements

PR 5

Subcategorization

Grouping methods
ization at pH 1§

» Profiling » Endpoint ¥ Category Definition » Data Gap Filling
Protein binding

Protein binding
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Prediction ‘ Adeguacy | Cumul, freq. ‘ Statistics | Residuals | Accept prediction

Return to matrix

Trend analysis prediction of LC50,

o mutagenid
LramgE making a linear approximation, based on 38 values from 12 analogue chemicals,

l;emtl ; pe_ ge Observed target values: 24.7, 24.8 ma/L, Predicted target value: 46.9 ma/L, - Select/filter data -
Oncologic Frimany .

Protein binding 3 Model equation: LC50 = +2.03 +0.772 * log Kow

rER Expert 5 Mark chemicals by WS

Mark chemicals by descriptor value
Mark outlier points

Filter points by test conditions
Mark focused chemical

Mark focused points

n

Remove marked chemicalsfpoints

Observed Mammalian Clear existing marks

Observed Microbial m ’ Selection navigation

: Gap filling approach

Descriptors/{data

Model/(Q)SAR

1= Calculation options
Data usage

Prediction approach options Lo
Use target data for prediction

] Set level of significance
= Visual options il
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Data Gap Filling
Side - Bar of Subcategorisation

The last subcategorisation procedure eliminates unstable tautomeric
forms from given  tautomeric sets. This elimination is possible with
respect to

- Tautomers unstable profiler

The categorisation based on Tautomers unstable allows keeping
among the set of analogues only those thautomeric forms that
are stable. For toxic effects conditioned Dby less specific
interactions (such as mortality, growth inhibition, immobilization,
etc.) the stable tautomeric forms appear to be the dominant
toxicants . The tautomeric sets of target chemical and analogues
include stable and unstable tautomeric forms. Based on the
above recommendation the set of analogues and the target
should contain only stable tautomeric forms. In this respect
filtering the tautomeric sets should be applied. ( A A p pfiltey
opt i should be selected)

See next two slides
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Subcategorization by  Tautomers unstable

QAR Toolbox 3.1.0.21 [Document_1

" b )

About Update
¥ Profiling » Endpoint ¥ Category Definition » Data Gap Filling
Acute aqua
i The OECD QSAR Toolbox
for Grouping Chemicals
Acute aquatic & i into Categories
< Aci-nitro form

i ad by LMC, Bulgaria
Cydnhemdlemm\nesfnmla Developed by LMC, Bulgaria

D,r_clohfexadiemm\nes Ji?tm - 1 [target] B [e [+ [le= D [ -
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Cyclohexadienimines forn|iors | I Prediction | Adequacy Cumul, freg, | Statistics | Residuals ‘
Imine form - 1,3-H shift
Imine form - 1,5-H shift

Analogues |

Accept prediction

Return to matrix

) Stable form Trend analysis prediction of LC50,
making a linear approximation, based on 12 values from 12 analogue chemicals,
Observed target value: 24.7 mg/L, Predicted target value: 47.5 mg/L, e Enilala =
‘ Subcategorize

Model equation: LC50 = +2.03 +0.768 * log Kow
= Mark chemicals by WS

Organic funcrlunal g 0 0 . . .

Organic functional g

Mark chemicals by descriptor value
Mark outlier points

Filter points by test conditions
Mark focused chemical

Mark focused points

Metabolism/ Transformations B Remove marked chemicals/points £
ad ngm Clear existing marks
Document & = —
+ Selection tios
Observed Mamm \a\ian m |E:T'Eb||| Gap ':"'::ad“
Descriptors/data
Observed Rat Liver Modelf(Q)SAR
Simulated Calculation options
ation simulator ] T

Set units in figure title

simulator (acddic)

Set axes ranges I
nulztor (basic)

Calartad n 17 how one noint ner chemical et

1. Select Tautomers unstable profiler 2. Check Apply as filter
In this case both tautomeric sets of target and analogues have same unstable tautomeric forms . The user should =
manually select unstable tautomeric forms in order to remove them, because from the system's point of view all
labels are equal and the system cannot prefer the label "stable” to other (unstable ones). (see next slide)
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Subcategorization by  Tautomers unstable

Subcategorizatio (= i =iaf x

Grouping methods /i E Bioio" e e e

Acute aquatic toxicit Apply s filter
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Tis
» Profiling » Endpoint » Category Definition

About Update

Cyclohexadianimin
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rediction | Adequacy | Cumul. freq. | Statistics | Residuals | Accept prediction

1
(12) Stable form

Return to matrix

Trend analysis prediction of LC50,
making a linear approximation, based on 38 values from 12 analogue chemicals,

Organic functi | Observed target values: 24.7, 24.8 mg/L, Predicted target value: 46.9 mg/L, [ Select/filter data oo
Organic functional grfs | t e

quamc functional grd Model equation: LC50 = +2.03 +0.772 * log Kow

. Mark chemicals by WS

Mark chemicals by descriptor value
oxicological : Mark outlier points
Repeated dose (HES -~ Filter points by test conditions

1 n + Mark focused chemical

Metabolism/ Transformations j Mark focused points
Fasarenie Il \ i i i o Remove marked chemicals/points =
Observed Mammalian| -- - - Clear existing marks
ved Microbial rr 2 Selection navigation
- - Gap filling approach
Descriptors/data
Model/(Q)SAR
1= Calculation options
Data usage

Prediction approach options (4
Use target data for prediction

{1 select different

‘ | | Set level of significance
| 1

1. Hold Citrl button and select unstable forms from the target tautomeric set, then the system
automatically will select unstable tautomeric forms from analogues sets
4. Click Remove to eliminate dissimilar tautomers from tautomeric sets
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1. Accept prediction
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Result

Trend analysis prediction of LC50,
making a linear approximation, based on 38 values from 12 analogya-cireTmcals,
Observed target values: 24.7, 24.8 mg/L, Predicted target val w '
Model equation: LC50 = +1.99 +0.780 * log Kow
S e SR Predicted lue: 15.4 /| ccechcooaoasnoaes . I
redicted value: 4 Mg ™ -
B0 LN = e e — -
S 550 f-dennnncooe e Joomoononone s R RROPREs T LI b oo
%5"}'} [T T T T T T gy = T LTIty
=
F P N T S . S e L i
E , . - :. | , : |
B 400 i oS . S S ,
o E : {:} 1 1 1 1 I
3.50 l.— —————————— ™» - 1|———————————————————————4 ———————————————————————— E————————————————————————'r———————————————————————'r ————— |
ol B & A R S R - |
. L l l l l l
1.00 200 3.0 4.00 5.00 5.00
log Kow
Descriptor X: | log Kow v] |

The OECD QSAR Toolbox for Grouping Chemicals into Categories 27.6.2013 69



QSAR TOOLBOX

Data Gap Filling
Cumulated frequency

QSAR Toolbox 3.1.0
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: Mark chemicals by W5
80
Mark chemicals by descriptor value
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Residuals, Y - ¥.calc Set units in figure title

Show one noint ner chemical set

1. 95% of residuals are in the range of experimental error
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1. Coefficient of determination is high
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Summary on implementation of tautomers in
trend analysis

A For toxic effects conditioned by less specific interactions
(such as mortality, growth inhibition, immobilization, etc.)
the stable tautomeric forms appear to be the dominant

toxicants .

A Recommendation - t0o use the most stable tautomers for
representation of the chemicals
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AData Gap Filling
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Report

&QOQ

1. Click on the cell with prediction
2. Perform Right click and Select Report
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