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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 for filling data

gap for acute aquatic toxicity to fish taking into account
tautomerism of target chemical.
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QSAR TOOLBOX

Objectives

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

* Providing tautomeric set of target chemical

* Identify analogues for the active tautomeric form

* Retrieve experimental results available for those analogues
* Perform trend analysis for the active tautomeric form

* Assigning of the prediction for the active tautomer to the target
chemical

* Finally saved the prediction result
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QSAR TOOLBOX

The Exercise

* In this exercise we will predict LC50 for fish: P.promelas
for target chemical Dodecanenitrile (CAS 2437-25-4)

* Set of simulated tautomers for the target chemical will be
provided

* Analyze the profilers of the tautomeric forms within
tautomeric set

* Filling data gaps for active tautomer by trend analysis

* Assign prediction for the tautomeric forms to the target
chemical
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QSAR TOOLBOX

Workflow

* As you know the Toolbox has 6 modules which are
typically used in sequence:
®* Chemical Input
* Profiling
* Endpoint
* Category Definition
* Data Gap Filling
* Report
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QSAR TOOLBOX

Chemical Input
Ways of Entering a Chemicals

User Alternatives for input of Chemical:

A Single target chemical
Chemical Name
®* Chemical Abstract Services (CAS) number (#)

®* SMILES (simplified molecular information line entry
system) notatlon/InChl

* Drawing chemical structure
®* Select from User List/Inventory/Databases
® Chemical IDs such as EC number, ENECS number

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

Chemical Input
Input Screen

®* Open the Toolbox.

®* The six modules in the workflow are seen listed next to
“"QSAR TOOLBOX" title.

* Click on “Input” (see next screen shot)
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QSAR TOOLBOX

Chemical Input
Input target chemical by CAS#
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1. Click on CAS#; 2. Enter 2437-25-4; 3. The system identify the structure; 4. OK
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QSAR TOOLBOX

Chemical Input
Target chemical identity

* Double click "Substance Identity” displays the chemical
identification information.

®* The user should note that existing names of the target
chemical are presented in different colours. This
indicates the reliability of relation CAS-Name for the
target chemical(see next screen shots).

* The workflow on the first module is now complete, and
the user can proceed to the next module.
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QSAR TOOLBOX

Chemical Input
Target chemical identity

S8 e\ 2
QSAR TOOLBOX 10100 About Update
» Profiling ¥ Endpoint » Category Definition  » Data Gap Filling

Document Single Chemical Chemical List
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Documents Filter endpoint tree...

Structure

HSubstance Identity
—CAS Number
— Chemical IDs

2437-254
EINECS:2194401
n-undecyl cyanide

dodecanonitrile
dodecanenitrile
undecyl cyanide
12 nitrile
C12H23N

CCCCCCCCCCCC#

— Chemical Name

— Maolecular Formula

— Structural Formula

[EPhysical Chemical Properties
[EEnvironmental Fate and Transport
[FEcotoxicological Information
EHuman Health Hazards

... select filter type .. ~ Apply

I
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QSAR TOOLBOX

Chemical Input
Target chemical identity

The colour code indicates the reliability of the chemical identifier:

°* Green: There is a high consistency between the identifier and
the structure. This colour is applied if the identifier is the same in
several quality assured databases.

There is only a moderate reliability between the
identifier and the structure. The colour is applied if the identifier
is the same in several databases for which the quality assurance
could not be established.

* Red: There is a poor reliability between the identifier and the
structure. The colour is applied if the identifier is allocated to
different structures in different databases.
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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.

* Available 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

* For 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 “View"” (see next screen shot).
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QSAR TOOLBOX

Profiling
Side-Bar to Profiling

F BT B9
QSAR TOOLE E -rlh- 10100

About Update

» Input » Profiling » Endpoint » Category Definition b Data Gap Filling

Profilng " rofiling = -hemes i E
Grouping Chemicals
o Categories

ical Categories (Predefined) - Profiling Scheme Browser

Advanced

Textual description

/
US-EPA Mew Chemical Categories - Category definitions Profile Description K
- Azides (Acute toxidty) ~ | | Category: Esters Environmental Toxicity
- Azides (Chronic toxicity) ~
tegories - B triazole-hindered phenol: . . . " . . . . . .
=AorE ---E::xu::;;:s (':L_E;Z t;(i:;:; This category includes all esters, polvesters, vinyl esters, allylic esters, propargylic esters, aliphatic esters, aromatic esters, carboxylic acid esters, and
- Benzotriazoles (Chronic toxiity) sulfonate esters. These compounds need to be absorbed to be toxic, therefore. compounds with MWs > 1000 will be excluded from this category.
- beta-Naphthylamines, Sulfonated Acute toxicity for esters which are liquids at room temperature is known to be lmited by the octanol'water partition coefficient (Kow). Above alog
Boron Compounds . . . . . .
I == 5 ] 4
- Catioric (quaternary ammorium) surfactants K, value of => 5.0, esters show no effects at saturation during 96-h exposures (Veith et al 1984). Esters which are solids at room temperature
- Cobalt may show no toxicity at saturation at lower Kow values depending on the melting point_ i e._ the higher the melting point at a given Kow“ the greater
-~ Dianil .. . . . . .
» Di:::;iifns (Acute toxidity) the likelihood that no acute toxicity will be observed at saturation. For solids, the no-effects-at-saturation point has to be determined on a case-by-
- Diazoniums (Chronic toxidty) case basis. The K, limit for chronic toxicity is set at alog K = 8 for liquid esters. For solid esters. chronic toxicity testing will determine this K__
Dichlorobenzidine-based Pigments fimit.
Diisocyanates
-~ Dithi bamates (Acute toxici .. . . . .
---D:m:z::b:::m: EC::uniE Qsit;t),) Hazard Concerns. The toxicity for simple esters has been determined through SAR Analysis (Clements 1988). Esters are known to be more toxic
.- Epoxides than neutral organic chemicals, and this excess toxicity decreases with increasing KUW. The toxicity for vinyl esters. allylic esters, and propargylic

.. Egters (Acute toxicity)
- Esters (Chronic toxicity)
Ethylene Glycol Ethers

- Hindered Amines

esters is expected to be greater than for simple esters. Again, the additional excess toxicity of these vinyl esters, allylic esters, and propargylic esters
is expected to decrease with increasing K-

"'HV‘;’EZ'FES and Re'“’?d Compounds Members of this category exhibit toxicity ranging from low toxicity (i.e.. > 100 mg/L) to high toxicity (ie.. < 1 mg/L) depending on their K__. MW,
- Imides (Acute toxicity, . .
.. Imides (Chronic toxicity) and melting point.
Metabolism,Transformations - Lanthanides or Rare Earth Metals
"':;l:;aé;:ii:'is Boundaries. There are no known lower boundaries. The upper boundaries will be based on K and MW Acute toxicity is expected when log
M Documented . Nanionic Surfactants KOW < 5.0; no effects at saturation during 96-h exposures when log Kow > 5.0. The upper boundary for chronic toxicity is 8.0. MW will be < 1000.
u ”fd Marmain "::E: Iﬁﬂhsm -~ Organotins (Acute toxicity) The environmental base set of tests will be requested for aquatic releases and the terrestrial base set of tests will be recommended for terrestrial
::S;rg::i;z';s {Chronic toxicity) exposures. When the log K is > 5.0, chronic toxicity testing with fish and daphnids will be recommended.
bected

2. Click View
3. Click Advance in order to see detailed description of highlighted category (in this case “Esters”)
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QSAR TOOLBOX

Profiling

ide-Bar to Profiling

(3
(o

] = H ©

Basic Save Export... Close Options

US-EPA New Chemical Categories (Predefined) - Profiling Scheme Browser -

Structural boundary Parametric boundaries

US-EPA Mew Chemical Categories - Category definitions

Bl

Select Al Unselect il Invert About

Predefined ~

- Anhydrides, Carboxylic acid
Anilines (Acute toxicity)

- Anilines (Chronic toxicity)

-~ Anionic Surfactants

W - Azides (Acute toxicity)
Azides (Chronic toxicity)

- Benzotriazole-hindered phenols

- Benzotriazoles (Acute toxicity)
Benzotriazoles (Chronic toxicity)

- beta-Naphthylamines, Sulfonated

- Boron Compounds

- Cationic {quaternary ammonium) surfactants
Cobalt

& - Dianilines

- Diazoniums (Acute toxicity)

- Digzoniums (Chronic toxicity)

- Dichlorobenzidine-based Pigments

- Dilsocyanates

- Dithiocarbamates (Acute toxicity)
Dithiocarbamates (Chronic toxicity)

- Exters (Acute toxicty)
W Sacity)

5
< 3 Ethylene Glycol Ethers
- Hindered Amines
- Hydrazines and Related Compounds
Imides (Acute toxicity)
- Imides (Chronic toxicity)
- Lanthanides or Rare Earth Metals
- Meutral Organics
Nickel Compounds
- Monionic Surfactants

Metabolism,Transformations

| |

ulated A

= -

- Aminobenzothiazole Azo Dyes A

Boundaries Training set  Options

MEW NOT

Clear Delete

Boundary Options  Metabalism

Fragment

[ctex=0)facric

| Edit |

Clel:=
Structural fragment

~
. I
o*=-C
~d ‘o

s

Profile Comments
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1. Highlight the profiler
2. Click View
3. Select “Esters(Acute toxicity)”
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QSAR TOOLBOX

Profiling
Profiling the target chemical

* The outcome of the profiling determines the most appropriate way to search for analogues (detailed
information about profilers could be found in "Manual for Getting started” (Chapter 4) published on the OECD
website:

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

* Table 4 - 1 in chapter 4 (Manual for getting started) lists a selection of profilers and their relevance for
different endpoints of regulatory relevance

* The following profiling schemes are relevant to the Acute aquatic toxicity:

- Aquatic toxicity classification by ECOSAR

Acute aquatic toxicity MOA by OASIS

Acute aquatic toxicity classification by Verhaar

Protein binding alerts by OASIS v1.4

Protein binding by OECD

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

Chemical elements

* More details about profiling schemes used for categorization and collection of analogues is provided in stage
“Category formation” on slide 50
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QSAR TOOLBOX

Profiling
Profiling the target chemical

* Select the “Profiling methods” related to the target
endpoint by clicking on the box next to the profilers name

* This selects (a green check mark appears) or deselects
(green check mark disappears) profilers.

* For this example, go through the general and endpoint
specific profiling mechanisms and highlight those that
apply to acute aquatic toxicity(see next screen shot).
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QSAR TOOLBOX

Profiling
Profiling the target chemical

Ll - 5i610)
QSAZmma OLBOX 6 TI7 E h 100

» Profiling » Endpoint » Category Definition  » Data Gap Filling

Profiling, Profiling Schemes

r~filing methods l‘FiIber endpoint tree...

haar (Modihd)

Ac, ity MO Structure
3 Aqua

|1 [target]

ElSubstance Identity

—CAS Number 2437-254

— Chemical IDs EINECS:2194401
n-undecyl cyanide
dodecanonitrile

dodecanenitrile
undecyl cyanide

—Chemical Name

12 nitrile
—Molecular Formula C12H23N
— Structural Formula CCCCCCCCCCCC#HN

EHPhysical Chemical Properties
EHEnvironmental Fate and Transport
EHEcotoxicological Information
EHuman Health Hazards

EProfil L

Metabolism/Transformations

1. Check profilers mentioned on #21
2. Click Apply
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QSAR TOOLBOX

Profiling
Profiling the target chemical

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

* The results of profiling automatically appear as a
dropdown box under the target chemical (see next
screen shot)

* Please note the endpoint specific profilers and structure
based profilers such as US-EPA and ECOSAR

* No structural and endpoint specific alerts have been
found for the test compound.

(see next screenshot)
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QSAR TOOLBOX

Profiling
Profiling the target chemical

® h
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Profiling
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Structure

The target chemical was not categorized
by both OECD and US-EPA profilers. It
has no alert found by both protein binding

ESubstance Identity
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EEnvironmental Fate and Transport
EEcotoxicological Information
EHuman Health Hazards

ElProfile
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US-EPA New Chemical Categories
General Mechanistic
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ECOSAR and MOA of action profilers,
which are classes not associated with
excess toxicity.
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Mo alert found
No alert found

Class 5 (Not possible to classify according ...

Basesurface narcotics
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Group 14 - Carbon C
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Nitrile
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1. Double click on "Profile” node to review the profiling results.
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QSAR TOOLBOX

Endpoint
Overview

* "Endpoint” refers to the electronic process of retrieving

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

* Data gathering can be executed in a global fashion (i.e.,
collecting all data for all endpoints) or on a more

narrowly defined basis (e.g., collecting data for a single
or limited number of endpoints).
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QSAR TOOLBOX

Endpoint
Case study

* In this example, we limit our data gathering to a single
toxicity endpoint (acute aquatic toxicity).

* In this example, we collect data from the databases
containing experimental results for acute aquatic
toxicity (Aquatic toxicity OASIS; Aquatic ECETOC;
Aquatic Japan MoE and ECOTOX).

® Click on “"Endpoint” in the Toolbox workflow.

* Expand the “Ecotoxicological information” section

* Click on the box to select the relevant databases.
® Click on “"Gather data” (see next screen shot).
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QSAR TOOLBOX

Endpoint
Gather data

T » 10"
QSARaamOLBOX T 5 22! 16100

» Profiling ¥ Endpoint » Category Definition » Data Gap Filling

Delete Tautomerize

Impart

Databases Fiter endpoint tree... 1 [target]

I Physical Chemical Properties
B Enviropre=nt2! “=*+= and Transport Structure
F _otoxicological Informav e
Aguati C
Aquatic Japan I

ElSubstance Identity

EHPhysical Chemical Properties
EEnvironmental Fate and Transport
EEcotoxicological Information
EHuman Health Hazards

OTC
N Human Health Hazards

1. Click Endpoint
2. Expand the Ecotoxicological Information section

3. Select databases related to the target endpoint
4. Click Gather

Inventories
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QSAR TOOLBOX

Endpoint
Gather data

* Toxicity information on the target chemical is electronically collected from
the selected dataset(s)

* It should be kept in mind that the search for data and analogues is
performed only among the chemicals which are listed in the selected
databases, which in this example are Aquatic toxicity OASIS; Aquatic
ECETOC; Aquatic Japan MoE and ECOTOX

* In this example, there is LC50 experimental data for P. promelas (96h)
for the target chemical (see next screen shots)

* The experimental data for the investigated endpoint falls within the toxic
range (less than 1mg/I1)

1 Globally Harmonized System of Classification and Labeling of Chemicals (GHS):
http://www.unece.org/fileadmin/DAM/trans/danger/publi/ghs/ghs_rev06/English/ST-SG-
AC10-30-Revbe.pdf
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QSAR TOOLBOX

Endpoint
Gather data

Toxicity information on the target chemical is electronically collected from the selected datasets.

A window with “Read data?” appears. Now the user could choose to collect “all” or “endpoint
specific” data.

[N ]

» Profiling ¥ Endpoint » Category Definition » Data Gap Filling

Import Delete Tautomerize
= ol j ] ] &

Import  TUCLIDS Expo Database

Inventory Database

Filter endpaint tree... |1 [target]

Il Physical Chemical Properties
I Environmental Fate and Transport Structure
EA nformation

[FHSubstance |dentity
[EPhysical Chemical Properties

B Human Health Hazards EEnvironmental Fate and Transport
[#HEcotoxicological Information
[EHHuman Health Hazards
HProfile

Read data?

(@ Al endpoints  (7) Choose... [] from Tautomers [ “OK T [ xCanoel]

1. Click OK to read all available data

Inventories
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QSAR TOOLBOX

Endpoint
Gather data

e
QSAR TOOLBOX o100 E

¥ Profiling » Endpoint ¥ Category Definition  » Data Gap Filling

Delete Tautomerize

Impart

Databases 1 [target]

Il Physical Chemical Properties

H Environmental Fate and Transport Structure

Ecotoxicological Information
Aqual C

[HSubstance Identity

[HEcotoxicological Information

HAgquatic Toxicity

[FBehavior (1;5)‘ M: »1.5;>2.26 mg/L, »0:>0.75 mgiL, »1.5;»2.25
SlMartality

[l Human Health Hazards

(1/1) M: »1.5:>2.25 mg/L
{(111) M:»1.6:22.25 mgiL
(1/1) M:=0.75;»1.5 mgiL
(171) M: =0:=0.75 mg/L

=lAnimalia

[-1Chordata (Vertebrates)

HActinopterygii (Fish)

Pimephales promelas alrd M- 0.425 mgiL, 0.43(0.4:0.47) mg/L

- HProfile
Inventories

M Canada
n

1. Type "Pime” in the filter tree in order to filter the tree to the investigated endpoint
2. Available experimental data appears on datamatrix (LC50 0.425 mg/l species:
P.promelas, duration: 96h)
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QSAR TOOLBOX

Endpoint
Gather data
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) M
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(111) M:>0.75>1.5 mg/L )

M: >0:0.75 mgiL window

M: 0.425 mg/L, 0.43(0.4;0.47) mg/L

- EProfile
Inventories TR . . o o - - -
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Select Al Tunselect all | Irvert m year ate etype  ce_code te mments e

0.425mgil.  2.34E-5 molL Mortality

[z LCSD  0.43(0.4,0.47) 0.43(0.4,0.47) Wortalty  Center for 1984 031212014 NA NA 02182014 fresh water  Mortalty TOXEMY laboratory Water Unspecified 6
mgiL miligram per Lake SYMFTOMS
iter Superior

Environment

<= r
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QSAR TOOLBOX

Recap

* The first module, which introduces the target chemical, ensure
correctness of the structure

* The second module shows that there is no structural or endpoint
specific alerts for target chemical

* In the third module, you have found that the target chemical has toxic
experimental data for the investigated endpoint

* The study continues with accounting for tautomersim of target chemical
trying to explain toxic experimental data of the target chemical (see
next slides).
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QSAR TOOLBOX

Outlook

* Background
* Objectives
* The exercise
* Workflow
¢ Input
* Profiling
* Endpoint

* Handling of tautomerism of target chemical
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QSAR TOOLBOX

Handling of tautomerism of target chemical
Visualization of modeling modes

There are two ways for simulating tautomers of chemicals

* During the process of entering the structure into the system

* Simulating 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

Handling of tautomerism of target chemical
Visualization of modeling modes

P T s 8 8
QSAR TOOLBOX oh 10100 E About Upcate
» Endpoint » Category Definition  » Data Gap Filling » Report

The OECD QSAR Too
for Grouping Chemicy
into Categories

Developed by LMC, H

Struc Fa D Query Che D Inventory Li
pime 1 ftarget]

Brm
Rename document aroet |
3
Add/Edit custom filter 0 [31m
Multiplication > Metabolism/Transformations > h
[HEcotoxico Tautomerism 4

[z £
CAS# 2437-25-4 CAS# 2437-25-4
HAnimalia §
HChordata (Vertebrates) =, )
HActinopterygii (Fish) & o

CCCCCCCCCCC=C=N

Pimephales promelas

EProfile

Tautomeric forms

1. Go to Input

2. Right click over the node with SMILES and select Multiplication and then Tautomerism

3. Open the tree to the end leaf wit [set] indication

4. Three tautomeric forms are generated for the target chemical. Double click over the 2D
structure with [3][T]
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QSAR TOOLBOX

Handling of tautomerism of target chemical
Visualization of modeling modes

* Two component modes are implemented:

* Set Mode - all tautomers are analyzed as a package

* Individual Component Mode - each tautomer is analyzed

individually

(see next screen shot)
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QSAR TOOLBOX

Handling of tautomerism of target chemical
Visualization of modeling modes

« Component Mode All - all tautomeric forms are analyzed in a package

Document Single Chemical Chemical List Component Mode
~ g o= % E = - @ Al

MName Structure Select Delete Query ChemIDs

| Filter endpoint tree... [1 raroety |

Structure /

[FSubstance |dentity
FHPhysical Chemical Properties

31

[HEnmvironmental Fate and Transport
[FEcotoxicological Information
[MAHuman Health Hazards

FProfile

o010
rl—‘ o1
10100
¥ Endpoint } Category Definition  » Data Gap Filling » Report

Component Mode

@ Al
® Single

nnnnn Filter endpoint tree...

Structure

rrrrr

Different modes for V|suaI|zat|on for the set of target and its tautomeric forms is
implemented. The latter are visualized when the node with [set] is selected. Single mode is
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QSAR TOOLBOX

Outlook

* Background
* Objectives
* The exercise
* Workflow
¢ Input
* Profiling
* Endpoint
* Handling of tautomerism of target chemical

* Profiling set of tautomers
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QSAR TOOLBOX

Handling of tautomerism of target chemical
Profiling set of tautomers

* This module identifies profilers of target chemical and
its tautomeric forms

* Endpoint specific and structurally based profiles related
to acute aquatic toxicity are applied on the set of
tautomers

* Profiling results of tautomers are illustrated in Single
Component mode

®* Click on “Profiling" to go to the required module (see
next screen shots)
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QSAR TOOLBOX

Handling of tautomerism of target chemical
Profiling set of tautomers

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

- OECD HPV Chemical Categories

- US-EPA New chemical category

- Aquatic toxicity classification by ECOSAR

- Acute aquatic toxicity MOA by OASIS

- Acute aquatic toxicity classification by Verhaar
- Protein binding by OASIS v1.4

- Protein binding by OECD

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

* Select the “Profiling methods” related to the target endpoint by clicking on the
box next to the profilers name.

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

Handling of tautomerism of target chemical
Profiling set of tautomeric forms

CH3 d
QSAR @aalLBOX ® ?.? ¥:) fo!! o ;’ —/

¥ Profiling » Endpoint » Category Definition  » Data Gap Filling

Profiling iling Schemes

¥

C
Apply ' 4

¢ 3
Frofiling methods |1 [target] | |2 [target tautomer] | |3 [target tautomer] arget,tautumer] ‘ NQZ
T ——— prm ' '
A uati
cute aquatic y Structure
E Aqui
[HSubstance Identity - .
FEcotoxicological Information Ta rg et TUtomerI C
ElProfile fO rms
Predefined
?OECD HPV Chemical Categories Mot categorized Not categorized Mot categorized Mot categorized
US-EPA New Chemical Categories Mot categorized Not categorized Mot categorized Mot categorized
General Mechanistic
?Protein binding by OASIS v1.4 Mo alert found Mo alert found Mo alert found Mo alert found
Protein binding by OECD Nao alert found No alert found Nao alert found No alert found
=JEndpoint Specific
—Acute aquatic toxicity classification by Verhaa... Class & (Not possible to classif... Class & (Mot possi... Class & (Not possi... Class & (Not possi...
—Acute aquatic toxicity MOA by OASIS Basesurface narcotics Basesurface narco... Basesurface narco...
Aliphatic Amines Not Related to an ... Meutral Organics Aliphatic Amines
— Aquatic toxicity classification by ECOSAR MNeutral Organics
Mot Related to an Existing EC...
—JEmpiric . K .
I — The profiling results indicates no alerts found for the target
chemical. Also classes associated with baseline toxicity (not
| rganic Funciion! groups excess toxicity) have been found for the target. However, there is
B o mersursable Organic Functiona an endpoint specific alert (Aliphatic amines) for one of the
i o~ simulated tautomeric form. This tautomer has been used in
R further trend analysis
Select All Unselect All Invert About [ —Organic Functional groups (nested) FETEIIIIITE

1. Check the profilers related to acute aquatic toxicity as mention on slide #42
2. Click Apply
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QSAR TOOLBOX

Handling of tautomerism of target chemical
Recap

* The profiling results indicates no endpoint specific or
active structural alerts for target chemical

* One of the simulated tautomeric form has positive
endpoint specific alert identified by ECOSAR

* The reactive tautomer is used for further trend analysis

* The next two parts of the exercise will focus the reactive
tautomer and identify the category of similar analogues
(see next screenshots).
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QSAR TOOLBOX

Outlook

* Background
* Objectives
* The exercise
* Workflow
¢ Input
* Profiling
* Endpoint
* Handling of tautomerism of target chemical
* Profiling set of tautomers

* Focus active tautomer
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QSAR TOOLBOX

Handling of tautomerism of target chemical
Focus of active tautomer

5

. select filter type ., v Apply

1. Right click over the active tautomeric form with positive ECOSAR alert

This tautomeric form is selected

for further trend analysis

EHSubstance Identity
[EEcotoxicological Information
ElProfile

Predefined
OECD HPV Chemical Categories

US-EPA New Chemical Categories
General Mechanistic
?Prolein binding by QASIS v1.4
Protein binding by OECD
HAEndpoint Specific

—Acute aquatic toxicity MOA by OASIS

'— Aquatic toxicity classification by ECOSAR

“Empiric

— Crganic Functional groups

— Crganic Functional groups (nested)

—Acute aquatic toxicity classification by Ver._.

Mot categorized
Mot categorized

Mo alert found
No alert found

Class 5 (Mot possible t__.
Basesurface narcotics

Aliphatic Amines
Meutral Organics

Mot Related to an Exist.

Aliphatic Amine, primary
Alkene

Alkyne

Allyl

Ketenimine

Mitrile

Aliphatic Amine, primary
Alkyne

Allyl

Ketenimine

Mitrile

COverlapoing aroup:

pime [t Harget | [2 Hargettautomer] | 2 target Bytomer] | [¢ tar tomer]
3111 - Focus )]
EMOVE
Structure /,/‘/_/_/ Set AOP target
e £ Add to Study Pad

Mot categorized
Not categorized

Mo alert found
No alert found

Class 5 (Mot possi__.
Basesurface narco...
Mot Related to an ...

Alkene
Allyl
Ketenimine

Select all as targets
Remove all as targets

. Edit and add target

Add target 4
Not categorized Mot categorized Add in categery b
Delete

Not categorized Not categorized
Delete all except current
No alert found

No alert found

No alert found

x
x
No alert found E
2]
&
o
=

Save to SMI file (DayLight format)
Save to SMI file
Print structures
Class 5 (Mot possi... Class 5 (Not po B,

Basesurface narco... Basesurface nan
Export CAS list

MNeutral Organics

Query tool matrix Ctrl+F3

“Focus” functionality allows the selected
tautomer to be used as post target
representative of the target chemical

Allyl

Ketenimine
Cwerlapping groups

T

Overlapping groups

2. Select Focus from the appeared menu

3/0/0
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QSAR TOOLBOX

Handling of tautomerism of target chemical
Focus of active tautomer

o B

(3
o

Documents Filter endpoint tree. ., target tautomer]

Structure _/-/_/_F

¢

Substance |dentity

CAS Number -25-4

Chemical IDs NA

Chemical Name

Molecular Formula C12H23N

Structural Formula CCCCCCCCCCC#CN

HPhysical Chemical Properties
HEnvironmental Fate and Transport
HEcotoxicological Information
EHuman Health Hazards

HProfile

... select filter type .. v ll Create Apply

The selected tautomer appears in a new data matrix.
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QSAR TOOLBOX

Outlook

* Background
* Objectives
* The exercise
* Workflow
¢ Input
* Profiling
* Endpoint
* Handling of tautomerism of target chemical
* Profiling set of tautomers
* Focus active tautomer

* Defining category for active tautomer
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QSAR TOOLBOX

Category Definition
Grouping methods

* The different grouping methods allow the user to group
chemicals into chemical categories according to different
measures of “similarity” so that within a category data gaps
can be filled by read-across/trend analysis.

Detailed information about grouping chemical (Chapter 4)
could be found in document “"Manual for Getting started”
published on OECD website:

http://www.oecd.org/chemicalsafety/risk-
assessment/theoecdqgsartoolbox.htm

The OECD QSAR Toolbox for Grouping Chemicals into Categories 15.07.2016 49


http://www.oecd.org/chemicalsafety/risk-assessment/theoecdqsartoolbox.htm
http://www.oecd.org/chemicalsafety/risk-assessment/theoecdqsartoolbox.htm
http://www.oecd.org/chemicalsafety/risk-assessment/theoecdqsartoolbox.htm

QSAR TOOLBOX

Basic guidance for category formation and
assessment

Usually, a three stages procedure is recommended for building categories for read-across, in Toolbox. The
categorization phases could be organized as follows:
« Stage I: Broad and endpoint non-specific primary categorization of chemicals based on their belonging
to common chemical classes, predefined categories or being structurally similar
« Stage II: Subcategorization based on mechanisms conditioning the target endpoint thus coming to
endpoint specific subset of chemicals reacting by same interaction mechanisms.
+ Stage III: Further narrowing down the category based on elimination of chemicals most dissimilar to
target one by using additional structure-related profilers
This sequence of stages is not mandatory and depends on the specificity and number of the chemical analogues
and target endpoint. Moreover, some of the stages could be skipped if consistency of category members is
reached earlier. It is also recommended only primary categorization to be applied in the Category Definition phase
of the Toolbox workflow whereas the subcategorization to be applied at Data gap filling phase; thus, one could
follow up the effect of subcategorization on the read-across results (having visualization of the endpoint vs.
parameter relationship).
The structural similarity is not recommended to be applied as primary categorization. However, often it is needed
to be used in the last stage of the subcategorization - for eliminating most dissimilar chemicals. This holds for
read-across implementation for any endpoint.

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

» US EPA Categorization

« OECD Categorization

» Organic functional group
«  Structural similarity

« ECOSAR

Broad grouping
Endpoint Non-specific

Repeating Phase | due to Multifunctionality of chemicals
Phase Il1. Mechanism based*

* DNA binding mechanism

* Protein binding mechanism

« Genotoxicity/carcinogenicity

*  Cramer rules

* \erhaar rule

« Skin/eye irritation corrosion rules

Subcategorization
Endpoint Specific

Metabolism accounted for

Phase I11. Eliminating dissimilar chemicals

Subcategorization

Apply Phase | — for structural dissimilarity Endpoint Specific

Filter by test conditions — for Biological dissimilarity

. . . . . 51
*General strategy not specific to the investigated acute aquatic tox endpoint



QSAR TOOLBOX

Handling of tautomerism of target chemical
Category definition for active tautomeric form

* In this exercise, the active tautomer is classified as: Aliphatic amine
by ECOSAR category (phase I)

* Searching for similar analogues of the selected active tautomeric
form is accomplished using ECOSAR category

* Searching for similar analogues is accomplished using four acute
aquatic toxicity databases: Aquatic toxicity OASIS; Aquatic
ECETOC; Aquatic Japan MoE and ECOTOX

* Before defining the category make sure that four aquatic aquatic
databases have been selected (see next screenshot)
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QSAR TOOLBOX

Handling of tautomerism of target chemical
Check databases

L -5 B7670)
QSAR TOOLBOX T E & 10100

» Profiling » Endpoint } Category Definition  » Data Gap Filling

Import Delete Tautomerize

B Physical Chemical Properties /‘/‘/_/—Fb'
I Environmental Fate and Transport Structure
Ecotoxicological Information i
EHSubstance ldentity
HEcotoxicological Information
HlAguatic Toxicity
Behavior
HIMortality
=ILCE0
HAnimalia
[HChordata (Vertebrates)
HActinopterygii (Fish)

Pimephales promelas _

TO
B Human Health Hazards

EHProfile

Inventories
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QSAR TOOLBOX

Handling of tautomerism of target chemical
Defining ECOSAR category

* The category ECOSAR (strict) is used

* Strict functionality means that the software will identify
analogues having ONLY the categories of the target (e.qg.

aliphatic amines) and will exclude the analogues having any
other categories

* Select Aquatic toxicity classification by ECOSAR category

* Click Define (see next screen shots)
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QSAR TOOLBOX

Handling of tautomerism of target chemical
Defining ECOSAR category

QS Famama) O L BOX E

Categorize

AMES by O
A and MNT b

Defined Categories

» Profiling » Endpoint ¥ Category De

Delete

o 1
10100
» Data Gap

1 [target tautomer]

Structure

ESubstance Identity
HEcotoxicological Information
[HAquatic Toxicity

Behavior

lAnimalia

=IChordata (Vertebrates)
HActinopterygii (Fish)
Pimephales promelas
HProfile

Aquatic toxicity classification by E... - m} x

Target{s) profiles

Aliphatic Amines

O

All profiles

Add Halides
Acid moiety
Acrylamides
Acrylates
Aldehydes (Mona)
Aldehydes (Poly)
Alkoxy Silanes
Amides
Anilines {@amino

Arilinas faminnn

v

Combine profile
AMND

Invert result | OK

x Cancel

1. Highlight “"Aquatic toxicity classification by ECOSAR"” 2. Click Define
3. Select Strict 4. Click OK to confirm the category Aliphatic amines
defined by ECOSAR.
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QSAR TOOLBOX

Handling of tautomerism of target chemical
Defining ECOSAR category

- o010
o o1 1
10100
» Endpoint b Category Definition  » Data Gap Filling

Delete

1 [target tautomer]

Structure _/“/_/J

[HSubstance Identity
[HEcotoxicological Information

HAquatic Toxicity
Behavior
Mortality

Ultimate biode

Endpoint Specific
Acute aqua haar (!
Acute agua

Define category name x

Loy i =L SN ok Ty o e S BE Sirict (Aquiatic toxicity dassification by ECOSAR]

HAnimalia
[=IChordata (Vertebrates)
[SlActinopterygii (Fish)

Fimephales promelas I

EProfile

Defined Categories

1. Click OK to confirm the name of the category
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QSAR TOOLBOX

Handling of tautomerism of target chemical
Category analogues

* The Toolbox now identifies all chemicals corresponding to
Aliphatic amines by ECOSAR listed in the four aquatic
databases.

* 303 analogues including the target chemical are identified;
they form a mechanistic category named “Aliphatic
amines”, which will be used for further data gap filling.

* The experimental data for analogues in the category
appears on datamatrix
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QSAR TOOLBOX

Handling of tautomerism of target chemical
Read data for Analogues

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

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

Read data? IEI

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

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

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

Handling of tautomerism of target chemical
Read data for Analogues

Due to overlap between the Toolbox databases for intersecting chemicals the same
data may be found simultaneously. Data redundancies are identified and the user
has the opportunity to select either a single data value or all data values.

Endpaint

Repeated values for: 1406 data-peints, 422 groups, 168 chemicals

CAS

71-44-3

71-44-3

110-60-1

110-60-1

110-60-1

Structure

o

i~

Value
1 milliMolar {milimoles per

liter)

1 milliMolar {milimoles per
liter)

1 milliMalar (millmales per
liter)

1 milliMolar (milimoles per
liter)

1 milliMolar (milimoles per
liter)

additional_comments

SOURCEfCOLLECTED
FROM VERAVAL COAST,
GLIARAT/S

SOURCEfCOLLECTED
FROM VERAVAL COAST,
GLIARAT/S

SOURCE/COLLECTED
FROM VERAVAL COAST,
GUIARAT//

SOURCECOLLECTED
FROM VERAVAL COAST,
GUIARAT//

SOURCECOLLECTED
FROM VERAVAL COAST,
GUIARAT//

— O *
applimtion_@

Select one

Invert

Chedk All

Uncheck all

|JDK|

2 x Cancel

Data points...
MNOEC
MNOEC
MNOEC
MNOEC
MNOEC
T —
2. Click OK

1. Click Select one and then
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QSAR TOOLBOX

Handling of tautomerism of target chemical
Summary information for Analogues

- a0 “®®\E
q SAR TOOLBOX ‘_h 10100 About Update

» Profiling » Endpoint » Category Definition  » Data Gap Filling

Categorize Delete

Grouping methods i 1 [target tautomer]
halfife (pH 6.
Structure / - ~ D d ~ 2:»
HEECS0 (1M1)
HHELC10 (2/2)
H=ILCA0

HEHlUndefined Duration
Endpoint Specific 1 h (1
Acute aqua ; rhaar (Modified) HH3 h (2/2)
Acute aqua y MOA by L6 h (1)
HH12 h (1M1)
24 h (4/4)
HEH48 h (4/4)
T2 h (3/3)

196 h

(=lAnimalia
hordata (Verdehrates)
ElActinopterygii (Fish)
Pimephales promelas (66/133) _ M: 214 mgiL, 21.4...

—mws_posﬁﬁ{cn 272
HALOEC (313)
HELTSO (113)
HEFANOEC (712)
Defined Categories [EINR-LETH ()
cument “HMNR-ZERD (6/7)

| Available aquatic experimental data for the analogues appears on
< | datamatrix. >
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QSAR TOOLBOX

Recap

®* You have identified a category (“Aliphatic amines”) with the
“Acute aquatic toxicity classification by ECOSAR"” profiler for
the target chemical Dodecanenitrile (CAS 2437-25-4)

®* The available experimental results for these 303 analogues
have been collected from the selected databases (Aquatic
ECETOC, Aquatic Japan MoE, ECOTOX, and Aquatic OASIS).

* But before the user can proceed with the “Filling Data Gap”
module, he/she should navigate through the endpoint tree
and find the specific gap that will be filled.
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QSAR TOOLBOX

Handling of tautomerism of target chemical
Navigation through the endpoint tree

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

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

® In this example, the "96 h LC50 Mortality for Pimephales
promelas” is the target endpoint.

®* You can navigate through the endpoint tree by typing the
species “Pimephales promelas” in the “Filter endpoint tree...”
box and double click on Aquatic Toxicity, Mortality, LC50, 96
h, Animalia, etc to Pimephales promelas - the specific
endpoint (see next screenshot)
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QSAR TOOLBOX

Handling of tautomerism of target chemical
Navigation through the endpoint tree

- i 588
QSAR TODOLBOX @ th 10100

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

Document o il Chemical List T_hé OECD QSAR T'l"-‘_| I..'
als
N [

Mame Structure Delete Query

Documents

Document

Structure

lmECs0 (11)
LELC10 (2/2)
FEILCE0
HHUndefined Duration
HA1h (1)
HE3 h (2/2)
L6 h (11)
HE12 h (1)
HH24 h (4/4)
148 h (4/4)
HA72 h )

496 h

lAnimalia

HChordata (Vertebrates)
HActinopterygii (Fish

CCCCCCCCCCCHCN Pimephales promelas  (66/133) [_ M: 214 mgil, 214 ]
“[H28 days post-ha (2/2)
HELOEC (3/3)
HELTS0 (1/3)
HENOEC (T12)
HENR-LETH (111)
“FNR-ZERO (6/7)
create W Appl EMNo Effect (?oded (1/2)
e - “HReproduction (3/28)

EHProfile

1. Type "Pimephales promelas” in the filter box or just “"Pime”, then press Enter
2. Open the tree to the target endpoint by single left click on the B sign
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QSAR TOOLBOX

Recap

®* You have now retrieved the available experimental data on
aquatic toxicity for 303 analogue chemicals of focused
tautomeric form classified as “Aliphatic amines” by the
“"ECOSAR" profiler.

* You have identified the target endpoint of 96 h LC50
Mortality for Pimephales promelas”.

®* You are ready to fill in the data gap so click on “"Data Gap
Filling” (see next screen shots).
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QSAR TOOLBOX

Outlook

* Background
* Objectives
* The exercise
* Workflow
¢ Input
* Profiling
* Endpoint

* Handling of tautomerism of target chemical

Profiling set of tautomers

Focus active tautomer

Defining category for active tautomer

Trend analysis of the focused tautomer
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QSAR TOOLBOX

Data Gap Filling
Apply Trend analysis

L, w il

» Category Definition » Data Gap Filling

(o) ik

» Profiling

QSAR T2 BOX

¥ Endpoint

e ® e
About Update

The OECD QSAR Toolbox
for Grouping Chemicals
into Categories

Developed by LMC, Bulgaria

1 [target tautomer]

|p4me

Structure _/‘/_/_F e ©_
1esnet Endpoint
- HEECS0 (111)
v Mortality LC50 96 h Animalia
HILC10 (2/2)
FEILCS0
HHUndefined Duration
HH1h (11)
HE3 h (2/2)
-FI6 h (1)
(1)
HEH24 h (4/4)
HEH48 h (4/4)
HE?2 h (3r3)
196 h
lAnimalia
(-IChordata (Vertebrates)
HActinopterygii (Fish) D~
Pimephales promelas (66/133) M:21.4 mgil, 214
L28 days post-hatch (@/2) T
HELOEC (313)
FEHILTE0 (173)
FENOEC (T12)
HINR-LETH (11)
~HMNR-ZERD (6/7)
ENo Effect Coded (1/2)

chemical.
2. Select Trend analysis
3. Click Apply

1. Highlight the endpoint box corresponding to Pimephales promelas/LC50/96h under the target
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QSAR TOOLBOX

LG)

QSAR TODLBOX

Data Gap Filling
Results of Trend analysis

B2

» Profiling

» Endpoint

&

» Category Definition

01
10100
» Data Gap Filling

s &

3

About Update

Filling

¥

Data Gap Filling Method 1 [target tautomer]

® Read-across

Trend i
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>
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Target Endpoint
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<

Accept prediction
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e e P e e A e Select/filter data
Gap filling approach
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Model equation: LC50 = +2.32 +0.607 * log Kow
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303 Aliphatic Amines Strict (Aquatic toxicity classification by ECOSAR) Create prediction by gap filling 01 LA |
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QSAR TOOLBOX

Data Gap Filling
Side-Bar of Subcategorisation

* In this example, the following subcategorizations are applied in
order to eliminate dissimilar analogues (phase II):

- Chemical elements

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

- Organic functional groups (nested)

Subcategorization by OFG (nested) eliminates dissimilar
analogues with respect to structural functionalities. This
subcategorization will eliminate structurally dissimilar analogues
such as aromatic amines.

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

Data Gap Filling
Subcategorisation by Chemical elements
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Return to matrix

Trend analysis prediction of LC50,
making a linear approximation, based on 66 values from 66 analogue chemicals,

Observed target value: N/A, Predicted target value: 3.00 mg/L, 1= Selact/filter data

Subcategorize >

Mark chemicals by WS

Model equation: LCS0 = +2.32 +0.607 * log Kow

Tautomers unstable Mark chemicals by descriptor value
Toxicological 500

Repeated d

Mark outlier points
Filter points by test conditions
Mark focused chemical

<]
o
=

Metabolism/Transformations Mark focused points

Do not account metabolism
Documented
Observed Mammalian meta
Observed Microbizl meta
Observed Rat In
Observed Rat Liver
Simulated 200

Invert existing marks
Remove marked chemicals/points

Clear existing marks
Gap filling approach
Descriptors/data
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Information
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LC50 {obs.), log{1imolL}
oy &2
= =1
=2 2

Selected 26 (40/66)

{11 select differe /A
oo o [enton 9 |

log Kow

1.Click Subcategorize 2. Select Chemical elements 3. Click Remove to eliminate
dissimilar analogues
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QSAR TOOLBOX

Data Gap Filling
Result of Subcategorisation by Chemical elements
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Return to matrix

Trend analysis prediction of LC50,
making a linear approximation, based on 40 values from 40 analogue chemicals,
Observed target value: N/A, Predicted target value: 3.10 mg/L, = Selectffilter data

Model equation: LC50 = +2.21 +0.632 * log Kow
Mark chemicals by WS

Mark chemicals by descriptor value
Mark outlier points

Filter points by test conditions
Mark focused chemical

o
o
=

Mark focused points
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Model/(Q)SAR
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Visual options
Information
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&
=
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w
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log Kow

Descriptor X: | log Kow
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Data Gap Filling
Subcategorisation by OFG (nested)

Subcategorization — O *

Grouping methods = ‘_I_l 01 1 a8
= I 5 10100 J

Profiling » Endpoint ¥ Category Definition » Data Gap Filling

Aliphatic Amine, primary
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Overlapping groups

Protein binding ale ‘1 [target,tautomer]
Protein binding alerts for skin Differ from target by:
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. Trend analysis prediction of LC50,
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(3) Cydoalkane making a linear approsimation, based on 40 values from 40 analogue chemicals, n
‘1 Is Observed target value: N/ A, Predicted target value: 3.10 mg/L, data
Tautomers unstable Model ti LCS0 = +2.21 +0.632 * log K
3 = lodel equation: = +2. +0. log kow
TDXF":‘;:?’:;I Mark chemicals by WS
Experimental jc aming : : : : e e e
. I—il'l\jpljlﬂt Data Mark outlier points
ustom
Filter points by test conditions
o Mark focused chemical
=L
Metabolism,Transformations ‘E_ Hakieeedynt
Do not account metabolism § Invert existing marks
Documented =400 Remove marked chemicals fpoints
Observed Mammalian metabc F] -
d Microbial metal < Clear existing marks
served Rat In SSDD - Selection navigation
Observed Rat Liver - ol
Simulated
Go forward
Go to first
Go to last
Gap filling approach
~
v

{1 1. Click Subcategorize 2. Select OFG (nested) o
3. Click Remove to eliminate dissimilar analogues
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Data Gap Filling
Result of Subcategorisation by OFG (nested)
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g
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u
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Descriptor X:  |log Kow ~
303 Aliphatic Amines Strict (Aquatic toxicity classification by ECOSAR) Create prediction by gap filling _
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QSAR TOOLBOX

Data Gap Filling
Side-Bar of Subcategorisation

The last subcategorisation procedure aimed to check and eliminate
structurally dissimilar chemicals based on structural similarity

- Structural similarity

The options of structural similarity used in the Ilast
subcategorization step are as follows: Dice, Atom centred

fragments(ACF), atom features: Atom type; Count H attached;
Hybridizations;

Analogues with similarity less than 30 % have been eliminated

See next two slide
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QSAR TOOLBOX

Data Gap Filling
Subcategorisation by Structural similarity

— [m] X

R S ol =l Most dissimilar analogues are highlighted in green. Most

S 100% S of them are dialiphatic amines and short chain aliphatic
amines
I T2 oo TTre ] -
: ©
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e [1] L pimephales pro. (18/40)

Eé% g:m:::; Eg&gg&g ptors | I Prediction | Adeguacy ‘ Cumul, freg. ‘ Statistics Residuals Accept prediction

(2} Simiar [30%-60%) Return tri
(4) Similar [60%-70%) i o rn to matrix
4 (2) Similar [70%-80%) Trend analysis prediction of LC50,

making a linear approzimation, based on 18 values from 18 analogue chemicals,
Observed target value: N/B, Predicted target value: 0.929 ma/L, I-| select/filter data ~
| Subcategorize

Mark chemicals by W3

Model equation: LCS50 = +2.39 +0.715 * log Kow

Mark chemicals by descriptor value
Mark outlier points

Filter points by test conditions
Mark focused chemical
Metabalism,Transformations ki EedEt

Do not account metabolism Tnvert existing marks

Documented Remave marked chemicals /points

Clear existing marks

1| Selection navigation
Go back
Go forward
Go to first
Go to last

Selected 7 (11, ) NH2 : log Kow : . Galﬂ_‘mappmadl
I} Select different Descriptors/data
1
NH ———=2 v

1. Select Structure similarity; 2. Manually select categories between 0 and 30% (hold Ctrl button and
select categories); 3. Dissimilar analogues are highlighted in green; 4. Click Remove to eliminate dissimilar analogues
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QSAR TOOLBOX

Data Gap Filling
Result
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QSAR TOOLBOX

Data Gap Filling
Cumulated frequency
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The OECD QSAR Toolbox
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Developed by LMC, Bulgaria
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1. 95% of residuals are in the range of experimental error
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Data Gap Filling
Statistics
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1. The high R2 and Q2 support the reliability of the prediction
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QSAR TOOLBOX

Data Gap Filling
Result of trend analysis

« The analysis of trend analysis shows:
*The predicted acute aquatic toxicity value is 0.55 mg/I

*The remaining analogues form robust category of structurally
similar analogues (aliphatic amines)

*The 95% of residuals are in the range of experimental error

*The high R2 and Q2 coefficient values support the reliability of
the prediction
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Data Gap Filling
Accept the prediction
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1. Accept prediction 2. Click OK 3. Return to matrix
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Data gap filling for focused tautomer
Trend analysis
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The prediction obtained from trend analysis appears on
data matrix
B 5

303 Aliphatic Amines Strict (Aquatic toxicity classification by ECOSAR) 1/0/0

The OECD QSAR Toolbox for Grouping Chemicals into Categories 15.07.2016 80



QSAR TOOLBOX

Data gap filling for focused tautomer
Interpreting Read-across

* In this example, all analogues are aliphatic amines
* All analogues exhibit toxic effect to fish (P.promelas)

* The same toxic effect is therefore predicted for the
target (i.e. focused tautomer).

* The prediction of tautomer is further transferred to the
parent chemical using Independent MOA (see next
screen shots)
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QSAR TOOLBOX

Outlook

* Background
* Objectives
* The exercise
* Workflow
¢ Input
* Profiling
* Endpoint

* Handling of tautomerism of target chemical

Profiling set of tautomers

Focus active tautomer

Defining category for active tautomer
* Trend analysis of the focused tautomer

* Assigning prediction of tautomer to parent
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QSAR TOOLBOX

Handling tautomerism of target chemical
Assigning data to parent chemical
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1. The trend analysis prediction appears on datamatrix; 2. The prediction of the tautomeric

form is assigned to the last SMILES within the set; 3.Click on the first SMILES in order to go back

to the set; 4. All tautomeric forms within the set are visualized on data matrix

The TA prediction coincide with experimental data.; 5; Click on the cell related to the parent chemical
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QSAR TOOLBOX

Handling tautomerism of target chemical
Assigning data to parent chemical
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About Update
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1 0.425 mg/L, 0.43(0.4;0... T: 0.551(0.254:1.1..

1. Go to Data Gap filling 2. Select the cell of the parent; The independent MOA is used to transfer
the prediction to the parent chemical 3. Select Independent mode; 4. Click Apply
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QSAR TOOLBOX

Handling tautomerism of target chemical
Assigning data to parent chemical

* The following actions (steps) are used for assigning data to parent
chemical:
- Accept prediction
- Return to matrix

* Independent mode of action is formally used for transferring the value
from metabolite to the target chemical.

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

-Similar MOA- all components are with similar mode of action. The
quantities of the components are taken into account*

* Final prediction for the parent compound labeled as CI (Component
based Independent mode) (see next screen shot)

*Additional information for both MOA could be found in “Tutorial 2 Prediction of Acute fish for mixtures” posted on
OECD and LMC website: http://www.oecd.org/chemicalsafety/risk-assessment/Tutorial 12 TB%203.2.pdf
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QSAR TOOLBOX

Handling tautomersim of target chemical
Assigning data to parent chemical
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1. Accept prediction 2. Click OK 3. Return to matrix
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QSAR TOOLBOX

Outlook

* Background
* Objectives
* The exercise
* Workflow
¢ Input
* Profiling
* Endpoint

* Handling of tautomerism of target chemical

Profiling set of tautomers

Focus active tautomer

Defining category for active tautomer

* Trend analysis of the focused tautomer
* Assigning prediction of tautomer to parent
* Report
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QSAR TOOLBOX

Report

* Remember the report module allows you to generate a
report on the predictions performed with the Toolbox.
This module contains predefined report templates as
well as a template editor with which users can define
their own user defined templates. The report can then
be printed or saved in different formats.

* The report consist of two sections:
* Summary report for the whole tautomeric set

* Report for the individual prediction obtained for the active
tautomeric form

* Generating the report is shown on next screenshots
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(o) i

» Profiling

QSAR TODLBOX

Filling

¥

Apply

g

» Endpoint

h

Report

fG1010"
011
10100

» Category Definition » Data Gap Filling

‘ |2 [target tautomer]

| ‘3 [target,tautomer] | |4 [target tautomer]

196 h

Animalia

[FIChordata (Verte
HActinopterygii (Fish)

Pimephales pro.

“{#128 days post-hatch
HELOEC

HELT50

HEINOEC

HENR-LETH
“FNR-ZERO

rEMo Effect Coded
“HReproduction

[HProfile

Data Gap Filing Method pimep [1 arget)
© Independent MOA [3111] -
@ Similar MOA -
@ Specific models
Target Endpaint £
rEIMortality
sterygi HHECE0
HELC10
H=ILCE0
1 h
—H3h
6 h
HE12 h (111) M: »1.5:>2.25 mglL
H24 h (1H) M:>1.5:>2.25 mg/L
48 h (1r1) M:=0.75;>1.5 mg/L
FH72 h M: =0:=0.75 mg/L

- 0.425 mg/L, 0.43(0.4,0_
L

Copy

Explain
Delete prediction

Display prediction domain
. Explain prediction

’_m:.mmm\>

Report

‘&1 1UCLIDS

T:0.651(0.254:1.1

“c8e\

About Update

[

4 Document 1

1/0/0

1. Click on the cell with prediction
2. Perform Right click and Select Report
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[y E (gioi0 “ee\l
QSAR TOOLBOX Lld About Update

» Profiling » Endpoint » Report

Reports Repository The OECD QSAR Toolbox
~ for Grouping Chemicals
L into Categori

Developed by LMC, Bulgaria

Update

Available data to report Prediction [2] |

Predictions -
(Q)sARs
Categories
Prediction of LC50 for n-undecyl cyanide 1/ 44
Bt v ey QSAR Toolbox prediction for multicomponent substa
Standard (predefined)

orting Format

Q (uses single component mode for handling of target tautomers)
Custom (user defined)

Editabl R
Editabl
Editabl

The template of the current report is based on "GUIDANCE DOCUMENT ON THE
VALIDATION OF (QUANTITATIVE) STRUCTURE-ACTIVITY RELATIONSHIPS MODELS”
published by OFCD (September, 2007) and "GUIDANCE ON INFORMATION
REQUIREMENTS AND CHEMICAL SAFET Y ASSESSMENT / CHAFTER R.6: QSARS AND
GROUFING OF CHEMICALS” published by ECHA (May, 2008).

The report provides information about the target substance, chemical characteristics

show only relevant templates used for the grouping, the resulting boundaries of the group of chemicals (applicability

4 Document_2 3/0/0

1. TB report for multicomponent substance
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e

[N

QSAR TOOLBOX

» Profiling

Reports Repository
& x

Available data to report |

Predictions
(Q)sARs
Categories

Available report templates
Standard (predefined)

Custom (user defined)
Edital fQSAR M

| show only relevant templates

L
4 Document_ 1

®

» Category Definition

QSAR Toolbox prediction for set of tautomers based on

The target set of tautomers FALLS within applicability domain of the prediction (see Section 4.3 for details)

The data used for calculating the current prediction is taken from 1 Toolbox prediction.

Below is a summary table for endpoint & descriptor values for the target set of tautomers and the

category members.

Experimental values from data matrix are presented in bold font. Recalculated endpoint values (if

required by selected data usage option in Gap Filling) are presented in italic font. Recalculated endpoint
values based on experimental data only are presented in bold and italic font.

» Data Gap Filling

independent mode of action for tautomers

Prediction of LC50 for n-undecyl cyanide

foioio" S8 e\ 3
ot )

About Update
ECD QSAR Toolbox

Developed by LI

Endpoint(’s)
Ecotoxicological
Information;
Agquatic Toxicity
mag/L
Target chemical & its _
tautomers
Tautomer No. 1 0.551

1/0/0

1. Summary information for prediction
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QSAR TOOLBODOX

About Update
» Category Definition » Report
Repository The OECD QSAR Toolbox
~ for Grouping Chemicals
A into Categorie
! EEE ! Developed by LMC, Bulgaria
Available data to report Prediction [2]

Predictions

~
(Q)SARs_ End point (dep. variable)
Categories Ecotoxicological Information; -
Aquatic Toxicity

h. Additional chemicals efiminations (not determined by domain):

Not available

i. Additional data eliminations (not determined by domain):
1 Not available

Available report templates
Standard (predefined)
R Madel Reporting Forma

j. Predicted value (model result):

0.551 mag/L

k. Predicted value (comments):

manualy edtable feld

~ Applicability domain (OECD Principle 3):
Editable copy o diction Report (TPRF v

The target substance of current prediction is IN DOMAIN, because the target substances i
individual predictions are in domain

Below is the list of domain classification for the individual predictions (for details see the related
prediction reports)

Individual component prediction No.1:
Target substance is IN DOMAIN

4.4. Uncertainty of the prediction (OECD Principle 4): manualy edtable fiald

Not provided by the user

4.5. Chemical and biclogical mechanisms (OECD Principle 5):
show only relevant templates

Profiling results for the target substance:

4 Document 2

1. Predicted value
2. Applicability domain

The target chemical is “In domain”, because the prediction of the single tautomer is “In domain”.
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v Py RS
QSAR TOOLBOX T3 h o100 E

About Update
¥ Profiling ¥ Endpoint ¥ Category Definition P Data Gap Filling ¥ Report

Reparts Repository The OECD QSAR Toolbox

| for Grouping Chemicals
: =

i} Print el un er Update

Available datz to report Prediction [2] ‘

into Categori
Developed by

Predictions
(Q)SARs
Categories

SAR Toolbox prediction based on trend analysis

Prediction of LC50 for CCCCCCCCCCC#CN 1

(individual component prediction #1)

Available report templates 5
Standard (predefined) ummary
SAR Model (C

Toxicity of the target chemical (0.551 mg/L) is predicted from category members using trend analysis based
on 11 values within the range 0.0657 - 267 mg/L from 11 category members. Category members are single
chemicals or mixtures and are selected based on the profile of the target chemical. Only chemicals having
experimental data are listed in the category.

The target chemical FALLS within applicability domain of the prediction (see Section 4.3 for details).

The data used for calculating the current prediction is taken from 25 experimental values selected from
the following database(s):

1. Aquatic OASIS

2. ECOTOX

Below is a summary table for endpoint & descriptor values for the target chemical and the first 10
category members.

Experimental values from data matrix are presented in bold font. Recalculated endpoint values (if
required by selected data usage option in Gap Filling) are presented in italic font. Recalculated endpoint
values based on experimental data only are presented in bold and italic font.

Endpoint(s) Descriptor(s)
Ecotoxicological
Information; log Kow
show only relevant templates Aquatic Toxicity v

3/0/0

1. Report for individual component
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Outlook

* Background

* Objectives

* The exercise

*  Workflow
¢ Input
* Profiling
* Endpoint
* Handling of tautomerism of target chemical
* Assigning prediction of tautomer to parent
* Report

* Save prediction
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Saving the prediction result

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

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

I
QSAR TOOLBOX Lla

} Profiling

B

» Endpoint

Reports Repository
: _ ...
Print 5
Save As

Available data to report
Predictions
(Q)sARs
Categories

Organize v MNew folder

@ Documents " Name

'@Q .. » Computer » Mew Volume (D:) » TB documents - Search TB documents

B

» Report

fgjo10)
21! Hhed

» Category Definition » Data Gap Fi

Date modified Type

J? Music
] 3-ethyl-5-methyl-4-methoxy phenal.tbw 12/16/2014 9:21 AM  TBW File =
Pict
l;' V‘d Hres || 94597_Observed ames 18112014 thw 11/18/201412:16...  TBW File on trend a“al SIS
aees - 1| CA5122-04-3_55.tbw 12/13/2014 4:21 PM TBW File
‘@ r | DART doc.thw 12/17/2014 919 AM  TBW File
omegrou
Sl || Doc with AOT TIMES predictions.tbw 1/23/201510:56 AM  TBW File CCCCCC#CN
E 7] QT_Exdhtbw 1/23/20152:35PM  TBW File
18 Computer P iction #1
i 7] QT_Tutorial 18 thw 1/23/2015514PM  TEW File iction )
Available report templates & Local Disk (C:) - -
Standard (predefined) ) ] Tutorial 4.thw 12/16/2014 3:52 PM  TBW File
—a MNew Volume (D:)— - 3 o
Fi 7] Tutorial 5 _work file.tbw 1/15/201512:22 PM  TBW File

[ S ~ |||

mn | 3

T Pr

Custom (user defined)
Editab

File name:  Tutorial 20]

mtegory members using trend analysis based

ory members. Category members are single

Save as type: [Toolbox work file (*.ﬂ 2

* Hide Folders

< | .

shaw only relevant templates

he target chemical. Only chemicals having

ediction (see Section 4.3 for details).

e data U
the following database(s):
1. Aguatic OASIS
2. ECOTOX

d for calcula

Below is a summary table for endpoint & descriptor values for the target chemical and the first 10
category members.

Experimental values from data matrix are presented in bold font. Recalculated endpoint values (if
required by selected data usage option in Gap Filling) are presented in italic font. Recalculated endpoint
values based on experimental data only are presented in bold and italic font.

Endpoint(s) |
1

Descriptor(s) |
1

1. Click on Save button;
button

2. Define name of the file; 3. Click

Save

R

About Update

The OECD QSAFge
for Grouping Ch
into Categories

Developed by L
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Open saved file

&

» Input

=

» Endpoint

G1610"

‘—h o1 1

10100

» Category Definition » Data Gap

Chemical Lis

1= N, 2

Structure

F ]

MName Ouery Che

elect file

5

» Report

©Ce e a3

About Update

Component Mode

Documents 4 [target tautomer]
s e [ . v Computer » New Volume (D:) » TB documents - Search T8 documents
Organize ¥ Mew folder =~ i @ P/_/—/J
“  MName ’ Date modified Type o ng
7l Libraries e e L '
@ Documents H 7] Tutorial 4.tbw 12/16/2014 3:52 PM TBW File
J’ Music 7] Tutorial 5 _work file.tbw 1/15/201512:22 PM  TBW File
& Pictures 2] Tutorial 6.tbw 1/16/2015 2:20 PM TBW File
B Videos 7] Tutorial 11.thw 1/17/201512:09 PM  TBW File
2] Tutorial 12.tbw 1/17/20151:43 PM TBW File
& Homegroup 7] Tutorial 14.thw 1/19/20159:18 AM  TBW File
7] Tutorial 15.thw 1/19/20154:17 PM TBW File =
18 Computer 7] Tutorial 16.thw 1/20/2015 3:24 PM TBW File
£, Local Disk (C:) 2] Tutorial 19.thw 1/26/20151:51 PM TBW File
s New Volume (D3 ‘ 2| Tutorial 20.tbw <‘I |28/2015 5:00 PM  TBW File
7] USEPA category.thw \l 3 /20/2014 451 PM  TBW File -
B nrese ~ |[El] L | C
File name: Tutorial 20.tbw + | Toolbox work file (*.thw) -

Open

(1128 days post-hatch
LOEC
LT50

NOEC
NR-LETH
NR-ZERC
Mo Effect Coded
Reproduction

F:
e

S

- 0.551(0.254.1.1..

Open; 3. Find and select file; 4. Click Open

Once the file has been saved 1. Go to Input; 2. Click |

[
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