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QSAR TOOLBOX

Background

This is a step-by-step presentation designed to take you
through the workflow of the Toolbox in a data-gap filling
exercise using read-across based on molecular
similarity with data pruning.

If you are a novice user of the Toolbox you may wish to

review the "“Getting Started” document available at

[www.oecd.org/env/existingchemicals/qsar] as well as
go through tutorials 1 and 3.
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QSAR TOOLBOX

Objectives

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

®* Entering a target chemical by SMILES notation and
Profiling

* Identifying analogues for a target chemical by
molecular similarity

®* Retrieving experimental results available for those
analogues, and for multiple endpoints

* Filling data gaps by read-across
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QSAR TOOLBOX

Specific Aims

* To review the workflow of the Toolbox.

®* To reacquaint the user with the six modules of the
Toolbox.

®* To reacquaint the user with the basic functionalities
within each module.

®* To introduce the user to new functionalities of
selected modules.

* To explain to the rationale behind each step of the
exercise.
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QSAR TOOLBOX

Read-across & the
Analogue Approach

* Remember, read-across is a method that can be used
to estimate missing data from a single or limited
number of chemicals using the analogue approach.

* In the analogue approach, experimental endpoint
information for a single or small humber of tested
chemicals is used to predict the same endpoint for an
untested chemical that is considered to be "“similar”
(i.e., within the same category).
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QSAR TOOLBOX

Analogous Chemicals

* Previously you learned that analogous sets of chemicals are
often selected based on the hypothesis that the toxicological
effects of each member of the set will show a common
behaviour.

* For this reason mechanistic profilers and grouping methods
have been shown to be of great value in using the Toolbox.

* However, there are cases where the mechanistic profilers and
grouping methods are inadequate and one is forced to rely on
molecular similarity to form a category.

* The Toolbox allows one to develop a category by using either a
mechanistic category like DNA binding or structural similarity.

®* Since there is no preferred way of identifying structural
similarity, the user is guided to use DNA binding as a first
option.
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QSAR TOOLBOX

Exercise

* In this exercise we will predict the Ames
mutagenicity potential for an untested compound,
(n-hexanal) [SMILES CCCCCC=0)], which is the
“target” chemical.

* This prediction will be accomplished by collecting a
small set of test data for chemicals considered to be
in the same category as the target molecule.

* The category will be defined by empirical similarity,
with respect to "Organic functional groups” profiler.

* The prediction itself will be made by “read-across”
analysis.
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QSAR TOOLBOX

Side-Bar On Mutagenesis

* Mutagens do not create mutations.
* Mutagens create DNA damage.
®* Mutations are changes in nucleotide sequence.

* Mutagenesis is a cellular process requiring enzymes
and/or DNA replication, thus cells create mutations.
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QSAR TOOLBOX

Side-Bar On Mutagenesis

* Mutations within a gene are generally base-substitutions
or small deletions/insertions (i.e., frame shifts).

®* Such alteration are generally called point mutations.

* The Ames scheme based on strains of Salmonella provide
the corresponding experimental data.
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QSAR TOOLBOX

Side-Bar On Mutagenesis

* The Ames mutagenicity assay (see OECD gquideline 471) is
designed to assess the ability of a chemical to cause point

mutations in the DNA of the bacterium Salmonella
typhimurium.

* The Ames test includes a number of strains (TA1537,
TA1535, TA100, TA98 and TA97) that have been

engineered to detect differing classes of mutagenic
chemicals.

* The basic test only detects direct acting mutagens (i.e.,
those chemicals able to interact with DNA without the
need for metabolic activation).
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QSAR TOOLBOX

Side-Bar on Metabolic Activation

®* The inclusion of an S9 mix of rodent liver enzymes is
designed to assess those chemicals requiring metabolic
activation in order to be mutagenic.

* Typically, chemicals are assayed both without S9 and
with S9 with results being reported in a binary fashion

* A positive result in any of the bacterial strains with or
without S9 confirms mutagenic potential.
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QSAR TOOLBOX

Workflow

* The Toolbox has six modules which are used in a
sequential workflow:

®* Chemical Input

* Profiling

®* Endpoints

® Category Definition
* Filling Data Gaps

®* Report
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QSAR TOOLBOX

Chemical Input
Overview

* As you leader in the previous tutorials, this module
provides the user with several means of entering the
chemical of interest or the target chemical.

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

Chemical Input
Ways of Entering a Chemical

* Remember there are several ways to enter a
target chemical and the most often used are:

*CAS#,

®* SMILES (simplified molecular information line entry
system) notation, and

* Drawing the structure
* Click on Structure.

* This inserts the window entitled “2D editor” (see next
screen shot).
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QSAR TOOLBOX

Chemical Input
Input target chemical by drawing
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1. Click on Structure
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QSAR TOOLBOX

Chemical Input
Input target chemical by SMILES

®* In the area next to "Smiles” type CCCCCC=0.

* Note as you type the SMILES code the structure is
being drawn in the centre of the structure field (see
next screen shot).

* Click "OK” to accept the target chemical.
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QSAR TOOLBOX

Chemical Input
Input target chemical by SMILES

= 2D Editor [ 1 — O *

Smiles ~ | ceccec=0 4 —— [x]-]

f
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NN TN

5 1] o = o o @ ] 7|

=

| OK | | Cancel |

1. Type CCCCCC=0 in Smiles window; 2. 2D structure; 3. Click OK;
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QSAR TOOLBOX

Chemical Input
Input target chemical by SMILES

| Select chemicals — a *

The Toolbox now searches the

[ selectall ][ UnselectAl || Invert Selection | Selected 1of 2

Toolbox databases and Ta—yey

inventories for the presence of a S

chemical with structure related e R
to the current SMILES notation. o

It is depicted as a 2D image. . noes

Two chemicals are found. By = I A
default they are unselected. e lldtyde

Select the chemical you want

by ticking. J 2

v

1. Select the first chemical by clicking on the tick; 2. Click OK.
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QSAR TOOLBOX

Chemical Input
Target chemical identity

®* You have now selected your target chemical.

°* Expand "“Structure info” field to display chemical
identification information (see next screen shot).

* It is important to remember that the workflow is
based on the structure coded in SMILES.
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QSAR TOOLBOX

Chemical Input
Target chemical identity

QSAR TOOLBOX @

P Category definition

Profiling Custom profile

2 B

Apply  View

Documents Filter endpoint tree...

0
10100

¥ Data Gap Filling P Report

& Document 1
# Search chemical

Structure

(5] Structure info

CAS Number

CAS Smiles relation
Chemical name(s)
Composition
Molecular Formula
Predefined substance type
Structural Formula
Profiling methods Parameters

[#) Physical Chemical Properties

Options 4

(£ [ selectan | unselectail [ invert
W a0ENICIy ] ael

y 1S5 [#] Ecotoxicological Information
[E Human Health Hazards

[ Environmental Fate and Transport

66-25-1
High
hexaldehyde

C6H120
Mono constituent
CCCCCC=0

The workflow on the first module is now complete; click on
“Profiling” [1] to move to the next module.
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QSAR TOOLBOX

Profiling
Overview

* As you may remember, "“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.

* Available profilers includes likely mechanism(s) of
action which have been shown to be useful in
forming categories that include the target chemical.
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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 in Manual for getting started (Chapter 4)
http://www.oecd.org/dataoecd/58/56/46210452.pdf

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

* To help the user to choose suitable profiling methods, a
new feature has been developed - see next slide.
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QSAR TOOLBOX

Profiling
Profiling the target chemical

QSAR TOOLBOX L%
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QSAR TOOLBOX

Profiling
Profiling the target chemical

* For this example, the following general mechanistic profiling methods
are relevant to genetic toxicity:

- DNA binding by OASIS - mechanistic grouping

- DNA binding by OECD - mechanistic grouping

- Protein binding by OASIS - mechanistic grouping

- Protein binding by OECD - mechanistic grouping

- Carcinogenicity (genotox and nongenotox) alerts by ISS - endpoint
specific

- DNA alerts for AMES by OASIS - endpoint specific

in vitro mutagenicity (Ames test) alerts by ISS - endpoint specific

in vivo mutagenicity (Micronucleus) alerts by ISS - endpoint specific
Organic function groups - empiric
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QSAR TOOLBOX

Profiling
Profiling the target chemical

* Select the "“Profiling methods” related to the target
endpoint.

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

* For this example, select the profilers relevant to
genetic toxicity (see next screen shot).
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QSAR TOOLBOX

Profiling
Profiling the target chemical

01010
QSAR TOOLBOX Soio0

» Category definiton  » Data Gap Filling

.. Sling Custom profile

g 0l

(8 & &
Apply  View New  Delete

[~] [Brsmois Filter endpoint tree...

& Document 1
* Search chemical

Structure

1 ftarget]

E

» Report

Structure info
CAS Number 66-23-1
‘CAS Smiles relation High
Chemical name(s) hexaldehyde ¥
‘Composition
Molecular Formula CBH120
Predefined substance type Mono constituent
Structural Formula CCCCCC=0

[#] Parameters
[#] Physical Chemical Properties
5] Environmental Fate and Transport
[#] Ecotoxicological Information

[# Human Health Hazards

Profiling methods

in binding by
in binding by OECD
in binding potency
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1. Check the profilers related to the target endpoint (see slide 32); 2. Click Apply
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QSAR TOOLBOX

Profiling
Profiling the target chemical

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

* The results of profiling automatically appear as a
dropdown boxes under the target chemical (see next
slide).

* Please note the specific profiling results by DNA,
Protein binding, and Organic functional groups.

* These results will be used to search for suitable
analogues in the next steps of the exercise.
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QSAR TOOLBOX

Profiling
Profiles of n-hexanal

|2 01010
QSAR TOOLBOX @ I+ é

» Profiling P Category definition » Data Gap Filling

Profiling Custom profile [ Profile

0 0 0 —{=] General Mechanistic
Gl | -
M E & E L DNA binding by OASIS No alert found

X Schiff base formers
Apply View Mew Delete DNA binding by OECD Schiff base formers »» Direct Acting Schiff Base Formers

Schiff base formers > > Direct Acting Schiff Base Formers »> Mono aldehydes

° Documents Filter endpoint tree...

= _ | Protein binding by OASIS Schiff base formation > > Schiff base formation with carbany! compounds
& Document 1 Schiff base formation > > Schiff base formation with carbonyl compounds >> Aldehydes
Search chemical

Schiff base formation

Schiff Base Formers
L protein binding by OECD Schiff Base Formers »> Direct Acting Schiff Base Formers
Schiff Base Formers » > Direct Acting Schiff Base Formers »» Mono-carbonyls

Structure

—{=] Endpoint Specific

N o Simple aldehyde (Genotox)

[® Structure info I i Al | Structural alert for genotoxic carcinogenicity
[#] Parameters ——— DNA alerts for AMES by OASIS No alert found

. _ —— in vitro mutagenicity (Ames test) alerts by 1SS Simple aldehyde

E Physlcal Chemical Pmpe “— in vivo mutagenicity (Micronucleus) alerts by 1SS | Simpls aldehyde

[# Environmental Fate and —Enpiric

[# Ecotoxicological Informa Organic functional groups Aldehyde
[#] Human Health Hazards |
[=] Profile
—{=] General Mechanistic
—— DINA binding by OASIS Mo alert found

—— DNA binding by OECD Schiff base former:
—— Protein binding by OASIS Schiff base forma
—— Protein binding by OECD Schiff Base Formd

—{=] Endpoint Specific
—— Carcinogenicity (genotox and nongenotox) al ... | Simple aldehyde (§
—— DNA alerts for AMES by OASIS No alert found
—— in vitro mutagenicity (Ames test) alerts by 1SS Simple aldehyde
n vivo mutagenicity (Micronucleus) alerts by ISS - ir_| '_vivo SR | ' 7v1c otdchyde
{eratino c-,-te- gene i : e
] gic Primary Organic functional groups Aldehyde
B Protein binding alerts for C

Profiling methods

Options 4

[F][ selectan | Unselectail || Invert

Green-white rectangles in the result boxes indicate there is more than one profiling result and the
fields need to be expanded (1).
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QSAR TOOLBOX

Profiling
Profiles of n-hexanal

. In this case there is structural
evidence that the target has positive
DNA and Protein binding alert

This allows to bind covalently to DNA

]
0100
01 0
10100

& m
L4

* Profiling

th

¥ Category definition

QSAR TOOLBOX

» Data Gap Filling
Profiling Custom profile .

g

Apply New Delete

. This mechanistic information is

Documents

& Document 1
¢ Search chemical

Profiling methods

Options 4

f Select All Unselect All Invert

in vivo mutagenicity (Micronucleus) alerts by IS5
M Keratinocyte gene expression
B Oncologic Primary Classification

Protein binding alerts for Chromosomal aberration by DASIS
B Protein binding alerts for skin sensitization according to GHS
B Protein binding alerts for skin sensitization by QASIS

[l Protein Binding Potency h-CLAT
M Respiratory sensitisation

vetinoic Acid Receptor Binding

rtER Expert System - USEPA
B Skin irritation/corrosion Exclusion rules by BfR

i / v BfR

Filter endpoint tree...

Structure

important for the grouping of
analogues.

[# Structure info

[#] Parameters

[# Physical Chemical Properties

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

[#] Human Health Hazards

[=] Profile

—{-] General Mechanistic

—— DNA binding by OASIS

\— DNA binding by OECD

—— Protein binding by OASIS

—— Protein binding by OECD

—{=] Endpoint Specific

— Carci and al ...

—— DNA alerts for AMES by OASIS
—— in vitro mutagenicity (Ames test) alerts by IS§
—— in vivo mutagenicity (Micronucleus) alerts by IS§
Empiric
Organic functional groups

The OECD QSAR Toolbox for Grouping Chemicals into Categories

Right click on the box with profiling
result by DNA binding by OECD.

Left Click on the “Explain” box to see
why the target is profiled as “*Mono-
aldehydes” by DNA binding by OECD
(see next slide).

Schiff base formers

Schiff base formers >> Direct Acting Schiff Base Formers

Explain

Schiff base formers >3 Direct Acting Schiff Base Formers > > Mono aldehydes

Schiff base formation > » Schiff base formatien with carbonyl compounds
Schiff base formation > > Schiff base formation with carbonyl compounds > > Aldehydes

Schiff Base Formers

Schiff Base Formers » > Direct Acting Schiff Base Formers

Schiff Base Formers = > Diract Acting Schiff Base Formers » > Mono-carbonyls

Simple aldehyde (Genotox)

Structural zlert for genotoxic carcinogenicity
Ne alert found

Simple aldehyde

Simple aldehyde

Aldehyde
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QSAR TOOLBOX

Profiling
Profiles of n-hexanal

¢
@
I

- + N3 3. After clicking on the
A S S— — “Explain” a window with
Do chemical profiles appears.
e Structure Then click “Details” to see
detailed explanation

[# Structure info

[ Parameters

[# Physical Chemical Properties

[# Environmental Fate and Transport
[# Ecotoxicological Information

[ Human Health Hazards

Profile
General Mechanistic
DNA binding by OASIS Mo alert found
3 Schiff base formers
DNA binding by OECD Schiff base formers > > Direct Acting Schiff Base Formers
Schiff base formers > > Direct Acting Schiff Base Formers >> Mono aldehydes
2) Profiling results - o # [Schiff base formation
— —— Schiff base formation > Schiff base formation with carbanyl compounds
~ Profiling method 4 Chemical 1 (CCCCCE=0) Schiff base formation > » Schiff base formation with carbonyl compounds > > Aldehydes
4 DNA binding by OECD L !

Options 4 4 Schiff base formers Schiff Base Formers

< > > Direct Acting Schiff Base Formers
Schiff Base Formers » » Direct Acting Schiff Base Formers »» Mono-carbonyls

4 Direct Acting Schiff Base Formers

[# ] selectAll [ UnselectAll || Invert
7

Simple aldehyde (Genotox)
Structural alert for genotoxic carcinogenicity

[No alert found
Simple aldehyde
Simple aldehyde

[Aldehyde
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QSAR TOOLBOX

Categories

Definition | Properties | Training Set | Literature | Metalnfo Table | Scheme _

Profiling
DNA binding by OECD
of n-hexana

Definition | Properties | Training Set | Literature | Metalnfo Table

Filter: |

Alpha-beta-dicarbony!
Mono aldehydes
4 N1
4 Carbenium lon Formation
Aliphatic N-Nitro
Allyl benzenes

Dizzozlkanes
Hyadrazine
N-Nitroso (alkylation]

Pyrrolizidine alkeloids
Trizzenes
4 Iminium lon Formation
Aliphatic tertiary smines
4 Nitrenium lon formation
Aromatic azo
Aromatic ester hydroxylamine
Aromatic N-hydroxylamines
Aromatic nitro
Aromatic nitrose
Aromatic phenylureas
Primary (unsaturated) heterocyclic amine
Primary aromatic amine
Secondery {unsaturated) heterocyclic amine
Secondary aromatic amine
Tertiary (unsaturated) heterocuclic aminy

Explanation

H3C,L\-
CH»>

Alpha halo ethers (including alpha halo thioethers)

Polycyclic (PAHs) and heterocyclic (HACs) aromatic hydrocarbons-SN1

CH=p

[76] Mono aldehydes

Query details

[0] Structure Query

Structural alert: Mono-aldehydes

RJ’OLH

R = sp3 carbon, hydrogen
Mechanism
Mono aldehydes undergo Schiff base formation (Garcia et al 2009, Hecht et al 2001)

oo
0/ ]i] =
R

g

R =DNA chain

Smuctural alert mitigating factors
No mitigating factors have been reported for the chemicals in this mechanistic alert.
References

Garcia CL et al (2009) Mutation Research, 662, 3-9

Navigation mods:

View mode:

4 Queries
4 Query 1(SMARTS)

Complex search options

¥] Exact connectivity

Ignore stereo information

Exact match
Queries execution mode | All

Mapping
| Unique mappings
Max maps [1000

Contents SMARTS
4 ®Queries [#6h]([16X4) #1)=[#6v2] Edit
Search 1: SMARTS \_ ‘ ‘ . ‘
@®Masks

Let click on any marked atom to explore.

1.

Structural boundary of the category; 2. Definition of the used common fragments;

3. Mechanistic justification of the category (Literature tab)
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QSAR TOOLBOX
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QSAR TOOLBOX

Data
Overview

* As you should remember, "Data” refers to the
electronic process of retrieving the fate and toxicity
data that are stored in the Toolbox database.

* Note, data can be gathered in a global fashion
(i.e., collecting all data of all endpoints) or on more
narrowly defined settings (e.g., collecting data for
a single or limited number of endpoints).
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QSAR TOOLBOX

Data
Case study

A new functionality for specifying databases containing data with desired endpoint is available

QSAR TOOLBOX 1. Click on Data;
¥ Category definition » Data Gap Fill 2. Click on the bOX to open

>

Data — E,pc. i the nodes of the tree;

or Groupi
- ) waond 3, Mark the box related to
Gath i IEE IES Developey the target endeInt;
4. From Databases / Options /
Color by (pop-up menu) select
Endpoint selected in the

datamatrix

Documents Filter endpoint tree...

Databases
Structure

Hazard effect ~

Mame -

Endpointsele v | | Legend

| E.IE Endpoint selected in the data matrix
3|

[+ Structure info

[#] Parameters

[# Physical Chemical Properties

[#] Environmental Fate and Transport

[#] Ecotoxicological Information

-] Human Health Hazards

—— Acute Toxicity

—— Biocaccumulation

—— Carcinogenicity

—— Dewvelopmental Toxicity / Teratogenicity

= EE‘E;E:Zenotoxjcity & Carcinogenicity) [~ Genetic Toxicily “
M Eve Irritation ECETOC - [~ Immunotoxicity

M Genotoxicity DASIS —— Irritation / Corrosion
W Hurman Half-Life —— Neurotoxicity

= :(emErujq-:e gene expres I:_:i-.:auu:la Photoinduced toxicity
{eratinocyte gene expression LuSens L.
B Micronudleus 1SSMIC —— Repeated Dose Toxicity

B Micronucleus OASIS Sensitisation nll SWAOP
Il MUNRO non-cancer EFSA —— ToxCast

u EE ¥ ciation database ( —— Toxicity to Reproduction
2 Skin sensitisation database (no “
= Receptor r-a1led ialred Eflflelc;-r o *—{#] Toxicokinetics, Metabolism and Distribution
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QSAR TOOLBOX

Data
Case study

Il Human Health Hazards

=] Legend X

Endpoint selected in the data matrix

. Have data for target endpoint

S B ——————— |:| Have no data for target endpaint

M Eye Irritation ECETOC
W Genotoxicity QASIS

B Human Half-Life
W Keratinocyte gene expression Givaudan

I Keratinocyte gene expression LuSens
W Micronucleus ISSMIC

W Micronucleus OASIS

Il MUNRO non-cancer EFSA

tabase (normalised)

* According to the legend in
Databases / Options databases
containing data related to
selected endpoint are highlighted

in Green

* In our example, we limit our data gathering to the common genotoxicity
endpoints from databases containing genotoxicity data (Bacterial mutagenicity
ISSSTY, Genotoxicity OASIS, Micronucleus ISSMIC, Micronucleus OASIS and
Toxicity Japan MHLW) - see next slide.
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QSAR TOOLBOX

Data
Gather data

ISAR TOOLBOX

» Profiling

Import Export

Import  IUCLIDG IUCLIDG

Documents Filter endpoint tree...

Databases
Structure i

~

[# Structure info
Avman Health Hazards
M “cute Oral ity [#] Parameters

‘acterial mutagenicity 1555TY [#] Physical Chemical Properties
M | iocides and plant protection I 0C [# Environmental Fate and Transport
arcinogenic Potency Database (CPDE [ Ecotoxicological Information
rcinogenicity ity
= [=] Human Health Hazards

— Acute Toxicity

pmental HicH —— Bioaccumulation

opmental —— Carcinogenicity :
M E( 0TOX I ol oSt .
M Et VAM Genotoxicity & Carcinogenicity| -— Genetic Toxicity _
M & : Irritation ECETOC —— Immunotoxicity

5 il i \— Irritation / Corrosion

—— Meurotoxicity
—— Photoinduced toxicity
—— Repeated Dose Toxicity

—— Sensitisation AW SW ADP‘
—— ToxCast :
MR/ kin sensitisation database (no —— Toxicity to Reproduction |
v ceptor Mediated Effects —H , Me ism and Di:
er ITEM “
HESS
ydent Inhalation Toxicty Database
n {rrmitlim,-‘n -
i senskzation ECETOC 1. Go to Databases / Human Health Hazards section;
B . .
8 okt oo W 2. Select databases related to the target endpoint (slide 43);
N\ 0 reproductic -
3. Click Gather
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QSAR TOOLBOX

Data
Process of collecting 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.

| Read data? >

® All endpoints ) Choose... [ ] from Tautomers

QK Cancel

Click OK to read all available data
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QSAR TOOLBOX

Data
Process of collecting data

In this example, an insert window appears stating that there was
2 data points available for the target chemical appears.

01010 Xoeeld
01 0

QSAR TOOLBOX ety
* Profiling Jat; P Category definition » Data Gap Fill
¥

The OECD Q5AR Toolbox
Bt e s for Grouping Chemicals

"=} % m m into Categories

her Import  IUCLIDG IUCLIDG Developed by LMC, Bulgar

Documents Filter endpoint tree...

Databases

Opticns 4 Structure Mol 0
f Select All Unselect All Invert

PEII:Ian Health Hazards @ Structure info
W Acute Oral toxicity (5] Parameters
Bacterial mutagenicity 1SSSTY [#] Physical Chemical Properties
cides and plant protection I 0C [#] Environmental Fate and Transport
tency Database ( [#] Ecotoxicological Information
[5] Human Health Hazards
—— Acute Toxicity
—— Bioaccumulation
—— Carcinogenicity
—— Developmental Toxicity / Teratogenicity

W ECVAM Genotoxicity & Carcinogenicity| —{#] Genetic Toxicity (112) |
M Eye Irritation ECETOC . Immunotoxicity
Genotoxicty QASIS rritation | Corrosi
Il Human Half-Life o %
M Keratinocyte gene expression G — Neurotoxicity -
M Keratinocyte gene expre! 5 —— Photoinduced tox
Micronucleus ISSMIC —— Repeated Dose Tg
i Micronucleus OASIS Sensitisation 2 points added across 1 chemicals.
O non-cancer EFSA
—— ToxCast

REACH Skin sensitisation database (no| —— Toxicity to Reprog

Il Receptor Mediated Effects (%] Toxicokinetics, ML

46
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QSAR TOOLBOX

Data
Process of collecting data

In this example, an insert window appears stating that there was 2 data
points available for the target chemical appears. Click OK. Collected data
appear on the data matrix.

QSAR TOOLBOX

P Category definition » Data Gap Fill
»

Data Import Export

s a8 QO

Gather Import  IUCLIDG IUCLIDG

° Documents Filter endpoint tree...

° Databases
Options a4

[ ][ selectan ][ unselect Al Invert

H ECOTOX

Structure Hafoe e 8

e — —{ 1. Click consequently on
ks ooy @ Paramters the boxes to open the

Bacterial mutagenicity ISSSTY [#] Physical Chemical Properties

cilde_s and piant Drl?ltectil:ln 0( [#) Environmental Fate and Transport no d es Of t h e t ree
. [#] Ecotoxicological Information 2 . There a re tWO neg ative

[=] Human Health Hazards

—— Developmental Toxicity / Teratogenicity

[ AcuteTorcly : experimental data for
— Carcinogenicity 1 the target chemical

! -] Genetic Toxicity
Irritation C in Vitro

B Ey CETC
genotoH I L?ASIS (-] Bacterial Reverse Mutation Assay (e.g. Ames ...
uman Half-Life
e (=] Gene mutation

B Keratinocyte gene ex sion G

W Keratinocyte sion LuSens =] Salmonella typhimurium

Micronucleu =] With S9 (171)| M: Negative
CETTLEEL &) Without 59 (11)] M: Negative

I MUMNRO non-cancer EFSA .
—— Immunotoxicitv
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QSAR TOOLBOX

Data
Recap

®* You have entered the target chemical by SMILES and
found a substance with CAS: 66-25-1 (n-hexanal).

®* You have collected two negative experimental data for
n-hexanal.

* We will try to reproduce the experimental data by
making read-across.

* Click on "“Category definition” to move to the next
module.
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QSAR TOOLBOX

Outlook

* Background
* Objectives
* Specific Aims
* Read-across
* The exercise
* Workflow of the exercise
®* Chemical input
* Profiling
*Data
* Category definition
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QSAR TOOLBOX

Category Definition
Overview

* As stated in the previous tutorials, this module provides
the user with several means of grouping chemicals into
a toxicologically meaningful category that includes the
target molecule.

* Remember, this is the critical step in the workflow of the
Toolbox.

®* Several options are available in the Toolbox to assist the
user in defining the category definition.
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QSAR TOOLBOX

Category Definition
Side-Bar on Mutagens

* It is important to remember that mutagens are really
cell-damaging agents, which can create a wide array
of adverse effects beyond damage to DNA.

* Mechanistic profile of the target chemical is showed
in this Section (see next screen shots).
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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.

Detailed information about grouping chemical (Chapter 4) could be
downloaded from:

http://www.oecd.org/dataoecd/58/56/46210452.pdf

* For this example, we will start from a broad group based on Organic
functional group and after that

* Will refine the category by a specific DNA binding mechanism identified
for the target chemical and find analogues which can bind by the same
mechanism and for which experimental results are available.
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QSAR TOOLBOX

Category Definition
Defining Organic functional group

QSAR TOOLBOX : 10100
» Profiling / n » Data Gap Fill
>

The OECD QSAR Toolbox

Categorize for Grouping Chemicals

(B B & %

Define "efine with metabolism Subcategorize Combine

! Grouping options (Organic functional groups) — O X

Documents. Filter endpoint tree... 7/

Organic functional groups
Structure

[#] Structure info
[#] Parameters
[#] Physical Chemical Properti

degradation fragments ( MITI) )

arcinogenicity (genotox and nongenotol (] Environmental Fate and Trd
DART scheme [#] Ecotoxicological Informatig Down Up Reszet Options
DNA alerts for AMES by OASIS [5] Human Health Hazards
DNA alerts for CA and MNT by OASIS E— Profiles
Eye irritati osion Exclusion rules by i ; Aluminum, argana =
Eye irritation/ corro Inclusion rules by § — Bioaccumulation (N/A)
in vitro mutagenicity (Ames test) alerts by —— Carcinogenicity (Thic)Amidophasphoric acid
in vivo mutagenicity (Micronucleus) alerts —— Developmental Toxicity

(Thio)Carbouxylic and carboxylic acids thioanhydrides
] Genetic Toxicity (Thio)Phosphonic acid derivatives

e (Thio)Phasphanic/ Phosphinic acid amide
(-] Bacterial Reverse Acetal

=] Gene mutatior|

Keratinocyte gene expression
Oncologic Prirmary ¢ ification
Pmten hndng alerts for Chmrmsnmal ab|

in b|ru:hr|r.1 alert

reud Acetoxy
T ETLTE ) Salmonelly s cig anhydride
F] WIth B prid anbudrida mivad nhacnkhanic v
] Witholl  Combine profiles
—— Immunotoxicity [ Invert result
] — Irritation / Corrosion ® AND O OR [ strict
Chemical elements [ W
Groups of elements —— Photoinduced toxicity
. rd
\—— Repeated Dose Toxicity | OK | ‘ Cancel |

—— Sensitisation ANSW AOP I

1. Select Organlc functlonal groups; 2. Click Define; 3. The target category is Aldehydes;
4. Click OK
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QSAR TOOLBOX

Category Definition
Analogues

* The Toolbox now identifies all chemicals corresponding to
category “Aldehydes” by Organic functional groups listed in
the databases selected under “"Data”.

* A notice with numbers of analogues found (including the
target chemical) is appeared.

= | Grouping results *

127 chemicals found.
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QSAR TOOLBOX

Category Definition
Read data for Analogues

« The Toolbox automatically requests the user to select the
endpoint that should be retrieved.

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

‘| Read data? >

® All endpoints () Choose.. [] from Tautomers

| Ok ‘ | Cancel |

« In this example, because only databases that contain
information for genetic toxicity endpoint are selected, both
options give the same results.

'| Gather data *

1158 points added across 127 chemicals,
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QSAR TOOLBOX

Category Definition
Summary information for Analogues

The experimental results for the analogues are inserted into the matrix.

01010
01 0
QSAR TODLBOX @ 10100

» Input » Profiling on ¥ Data Gap Filling

Categorize The OECD QSAR Toolbox|

5 for Grouping Chemicals
5' I% into Categories

th metabolism Subcategorize Combine

Developed by LMC, Bulg

Documents Filter endpoint tree... 1 [target]

Organic functional groups )
e o Structure \/@ j SR
can 4
Select All Unselect »-\II Invart —_—

ALULE aquaLi .
Acute aguatic ity mm by 0AS -
Aguatic toxlaty classification by ECOSAR [#] Structure info

[#] Parameters

[# Physical Chemical Properties

[# Environmental Fate and Transport
[# Ecotoxicological Information

DNA alerts for AMES by QASIS [5] Human Health Hazards

DNA alerb; for CA and MNT by OASIS

—{#] Acute Toxicity (11)
—— Bioaccumulation

in vitro rrumgemclty (Ames test) alerts by —— Carcinogenicity

in vivo mutagenicity (Micronucleus) alerts — D Toxicity / Ter:

-] Bacterial Reverse Mutation Assay (2.0. Ames ...

-] Gene mutation

(¥] Escherichia coli (2/4)
(=] Saimonella typhimurium

{#] No S9 Info (87/92) M: Positive M: Positive M: Positive M: Positive
(%] With S9 (86/477)| M: Negative M: Negative [ M: Negative M: Negative ]
(] Without 59 )| M: Negative M: Negative H M: Negative M: Negative g | M: Negative H
o e | e (7] in Vitro Mammalian Chromosome Aberraio(11/24) M: Neg_a_twe n M: Negative
Groups of glements #] Mammalian Cell Gene Mutation Assay (5/5) M: Positive
Lipinski Rule Oasis —{#] in Vivo )
\Drgani( functional groups — Immunotoxicity
Draanic finctinnal arnine fnactad) . o
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QSAR TOOLBOX

Category Definition
Side-Bar of experimental data

QSAR TOOLBOX 10100

» Profiling P Data Gap Filling

Categorize

B © &

Define Define with metabolism Subcategorize Combine

Documents

Organic functional groups

Hur.n?n Health Hazards Genetic 1 M: Negative (Gene mutation ) Negative (Gene mutation [) False
[ Phi Toxicity

DART scheme [ Ecy
DNA alerts for AMES by OASIS =] Hu
DNA alerts for CA and MNT by OASIS &

Eye irritation/ corro ¥ -: o ?:xri:?t: Health Hazards Genetic 2 M: Negative (Gene mutaticn I) Negative (Gene mutation [) False
Eye irritati

in vitro mutagenicity (Ames test) alerts b -
in vivo mutagenicty (Mlcronudeus) alerts b=
Keratinocyte gene =
Oncologic Priman “Iarrrﬂcahln

Protein binding alerts for Chromosomal ab| <

Protein binding alerts for skin sensitization| Wl (et meste

Protein binding alerts for skin s

Pn tein Binding Potency ] Escherichia coli (2/4) 1 1 1 1 1
(=] Salmonella typhimurium
(#] No 59 Info (87/92) M: Positive M: Positive M: Positive
[#] With S9 (86/477)| M: Negative M: Negative n W Negative
e . (#] Without S9 (111/537)| M: Negative M: Negative » M: Negative
mpiric ) ) ) - -
e = 2 T —{#] in Viiro Mammalian Chromosome Aberratio(11/24) M: Negative n

Double-click on the cell with measured data to see detailed information in drop down |
box.
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QSAR TOOLBOX

Category Definition
Recap

®* You have identified a category consisting of 127
analogous (“Aldehydes” by OFG classification) with the
target chemical (n-hexanal).

* The available experimental data for these 127 similar
chemicals are collected from the previously selected
databases under Data section.

®* The user can proceed with “Filling data gap” module,
but before that he/she should navigate throw the
endpoint tree and find the gap that will be filled in.
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QSAR TOOLBOX

Category Definition
Navigation throw the endpoint tree

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

* In this example, results from genotox testing are available (see next
screen shot).

* In this example to see does the target is mutagenic or not, it is
recommended to check subsequently the two mutagenic endpoints:

* Ames without S9
* Ames with S9

* By clicking on the nodes of endpoint tree open the tree to the target:
Bacterial reverse mutation (Ames) assay without S9 (i.e., click on
Human Health Hazards then click on Genetic Toxicity followed by in Vitro
and Bacterial Reverse Mutation Assay (e.g. Ames Test), Gene Mutation,
Salmonella typhimurium, Without S9) (see next screen shot).
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QSAR TOOLBOX

Category Definition
Navigation through the endpoint tree

01010
QSAR TOOLBOX C} SBio0 %

» Input » Profiling P Data Gap Filling P Report
Categorize The OECD QSAR Toolbox

. . for Grouping Chemicals
E B & % o

Define Define metabolism Subcategorize Combine Developed by L

° Documents Filter endpoint tree...
° Organic functional groups ) .
Options Structure e \/@ j e b e
oy,

Select All Unselect All o=

FLULE GuuaL

Acute aquatic -

Aquatic toxicity classification by ECOSAR [# Structure info

cumulation - metabolk [ Parameters
1 - metab [# Physical Chemical Properties
[#] Environmental Fate and Transport
T scheme [#] Ecotoxicological Information
DMA alerts for AMES by OASIS [5] Human Health Hazards
DNA alerts for CA and MN‘I; by GAS‘IS . ] Acute Toxicity (A1)
usion rules by - -
corrosio sion rules by 1 B anf:(:umul-ai_mn
in vitro mutagenicity (Ames test) alerts b] —— Carcinogenicity
in vivo mutagenicty (Micronucleus) alerts —— D Toxicity / Ter:
: 5] Genetic Toxicity
gic Primary Vitro
Protein binding alerts for Chromosomal ab) i
T (-] Bacterial Reverse Mutation Assay (e.g. Ames ...
ein binding alert: (-] Gene mutation
Binding Potency h-CLAT /%] Escherichia coli 24
(-] Salmonella typhimurium
No S9 Info (8792 M: Positive M: Positive M: Positive M: Positive
(+] With 39 (86/477§ M: Negative M: Negative n M: Negative M: Negative
1 Inclusion rules by =) Without S0 (111/537f] M: Negative M: Negative H M: Negative m
Empiric — — . .

(pherriml P T— in Vitro Mammalian Chromosome Aberratiof 11724 M: Negative n M: Negative

Groups of elements Mammalian Cell Gene Mutation Assay (5/5) M: Positive

Lipinski Rule Oasis —{#] in Vivo {9718)

\Drgan?c functional groups Immunotoxicity

Qroon fup

1. Click to Genetic Toxicity 2. Click to in vitro 3. Click to Bacterial Reverse Mutation Assay
(e.g. Ames Test) 4. Click Gene Mutation 5. Open the tree to Salmonella typhimurium
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QSAR TOOLBOX

Category Definition
Navigation through the endpoint tree

—
2 01010
01 o

QSAR TOOLBOX C> 4 10100 %

» Profiling ion b Data Gap Filling * Report

Categorize The OECD QSAR Toolbox

for Grouping Chemicals
E E g into Categaries

Define  Define with metabolism Subcategorize Combine

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

Structure e o PSR
A N - VQ j —x

Organic functional groups

Structure info
[#] Parameters
ccurmulat Physical Chemical Properties
odegradation fi .

[# Environmental Fate and Transport
DART scheme Ecotoxicological Information
DNA alerts for AMES by OASIS =] Human Health Hazards
DNA.a!erts for CA and MNT by OASIS | Acute Toxicity (1M)

!rrn'a - —— Bioaccumulation
in vitro mutagenidity (Ames test) alerts b| — Carcinogenicity
in wivo mutagenicity (Micronucleus) alerts +—— Devel ital Toxicity / Terat:
Keratinocyte gene i —{=] Genetic Toxicity
= —{=] in Vitro
Protein binding alerts -] Bacterial Reverse Mutation Assay (e.g. Ames .
Protein b\ru:lmi alerts for skin sensitization| (=] Gene mutation
Escherichia coli (214)
(=] Salmonella typhimurium
(3] No S9 Info (87/92)| M: Pasitive M: Pasitive M: Positive M: Positive
(%] With S9 (86/477)| M: Negative M: Negative H M: Negative i Negative H
- & Without 59 (111;537)@ M: Negative 8 M: Negative M: Negative | M: Negative B
Empiric i - -

[z |t % in Viiro Mammalian Chromosome Aberratio(11/24), M: Negative H i Negative
Groups of elements —{#] Mammalian Cell Gene Mutation Assay (5/5) M: Positive
Lipinski Rule Oasis in Vivo (9/18))
|Dr_qanic functional groups I Immunotoxicity
I8l oun

In order to examine the target endpoint "Ames without S9” select the cell as
shown.
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QSAR TOOLBOX

Category Definition
Recap

®* You have now retrieved the available experimental data
on genetic toxicity for 111 chemicals classified as
“Aldehydes” by OFG, found in the databases containing
mutagenicity data.

* 537 experimental data for 111 chemicals have been
found.

®* You are now ready to fill in the data gap and trying to
reproduce the experimental data of the target.

* In this example with qualitative mutagenicity data we
can only use read-across.
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QSAR TOOLBOX

Outlook

* Background

* Objectives

* Specific Aims

* Read-across

* The exercise

* Workflow of the exercise
®* Chemical input
* Profiling
*Data
* Category definition
°* Data Gap Filling

* Ames without S9
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QSAR TOOLBOX

Data Gap Filling
Preparing for Model domain save

In order to save model and export data for the analogues in Read-across analysis the
user should preliminary create a custom profile (see this and the next few files)

QSAR TOOI @ Tz 5 J.‘I‘l G100 %

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

Document Single Chemical Chemical List Search Target Endpoint

Y [ Y L £ == =
= : "9 o =] =
B & XQ mm-- § & = E=EE- H v ©
New Open Close Save CAS# Name  Structure Composition  Select Chem|Ds Database Inventory List Substructure (SMARTS)  Query
Documents Filter endpoint tree... | [ [ ‘5

& Document 1

& Search chemical o
(] Organic functional groups Structure Hiln o om0 \/@ 4)> e
Cam ]
J—

L TG VAL ¥

[ in Vitro

(=] Bacterial Reverse Mutation Assay (e.g. Ames ...
=] Gene mutation

(#] Escherichia coli (214]_

(=] Salmonella typhimurium

&) Mo S9 Info (87/92) — : 1
~ E Define document name X H-
=] With S9 (48/200)| M: 3 -
#] Without 59 (52/199)| M:
—{3] in Vitro Mammalian Chromosome Aberratio(11/24)
—{#] Mammalian Cell Gene Mutation Assa: 5/5]
) y (3/5) Name: |Document2
in Vivo (9/18)

4

—— Immunotoxicity

—— Irritation / Corrosion
—— Neurotoxicity

—— Photoinduced toxicity

(®) Ignore stereo () Account stereo | 0K 7 | | Cancel |

1. Go to Input; 2. Click New; 3. Give a hame to the new document; 4. Click OK
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QSAR TOOLBOX

Data Gap Filling
Preparing for Model domain save

QSAR TOOLBOX

» Category definition  » Data Gap Filling

Profiling Custom profile

2 2 ANA

Apply ew New lete

1. Go to Profiling; 2. Click New
(Custom profile); 3. Give a name to
the new profile; 4. Click OK;

Profiler name: | Tutorial Ames

Profing methods

& ) Type of scheme to create 6 x

‘ Linear or hierarchical scheme

5. For save domain purposes "“Linear or hierarchical
scheme” should be chosen; 6. Click OK;

Dendroid scheme (Prioritization scheme)

5k ] [ G ]
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QSAR TOOLBOX

Data Gap Filling
Preparing for Model domain save

Data Query
Label Query
Parameter Query
QSAR Query
Reference Query

Similarity Query
Structure Query

Query details

SMARTS

clccceed

Navigation mode:

1. Click Add; 2. Choose Structure query; 3. Click Add query; 4. Radio button should be
settled to SMART; 5. Click OK; 6. Mark Search 1: SMART; 7. Click Edit
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QSAR TOOLBOX

Data Gap Filling
Preparing for Model domain save

me  Save Tests View Tests Run All Tests.

Defindion  Properties | Training Set | Literature | Metalnfo Table | Scheme.

QSAR TODLBOX

[1] Category 1

Profiling Custom profile

\grf

New Delete

° Documents
& Document 1
& Search chemical
[0 Organic functional groups
& Document 2

11 Structuse Query | Metabolism

Contents

Search 1: SMARTS
s

Profiling methods
Options a4

[ ][ selectAll || Unselect Al Invert

Organic functional groups

M Repeated dose (HESS)

In the SMART Editor input the target chemical (see slide 24); &- e

M Custom
1. Click Save scheme; i
2. Click OK on the message evidencing scheme saving; -
3. The newly created profile appears in the Custom section of (] Metabolism/Transformations

Pledines

Profiling methods;
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QSAR TOOLBOX

Data Gap

Filling (Ames without S9)
Apply read-across

pr—
o T
QSAR TOOLBOX 10100
» Input ¥ Profiling » Categorv definition b Data Gap Filling
ap Filling
i
Trend analys: Read across (Q)SAR  Standardized Automated
° Filter endpoint tree...

& Document 1

# Search cher al -
ic B cti Structure » o , N 1S s N NN e o

[#) Structure info

[ Parameters

[#] Physical Chemical Properties
[ Environmental Fate and Transport
[3 Ecotoxicological Information

[5] Human Health Hazards

—i}:_:'uhe Toxicity
LD50 (1))

—— Bioaccumulation |
(—) Carcinogenicity (11145) |
— Toxicity / i

5] Genetic Toxicity

| Gfiling gale/unit L
=] Baclerial Reverse Mutation [ utation |

(-] Data Gap Filling Settings

Only endpoint relevant
Only chemical relevant

: Positive I 1M: Positive | M: Positive M: Positive | M: Negative

T M: Negative E | M: Negative

At this position:

M: Negative M: Negative
Selecta cell with a rigid (bold) path T T
Automated workflows

Standartized workflows

(3] in Vitro Mammalian Chromosome Aberratio(11/2:
&) Mammalian Cell Gene Mutation Assay (5/5)| | M: Positive
G in Vivo (918) |
— Immunotoxicity

— lrritation / Corresion

+—— Neurotoxicity

f—— Photoinduced toxicity

+—— Repeated Dose Toxicity il
— Sensitisation AW SW AOP J
— ToxCast

|— Toxicity to Reproduction

—& and Distri

Sk
M

: Negative M: Negative

1. Click on Data Gap Filling; 2. The data endpoint box corresponding to Ames without S9 under
the target chemical is already highlighted; 3. Click Read across button; 4. Choose desired
strains; 5. Click OK.
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QSAR TOOLBOX

Data Gap Filling (Ames without
Results of Read across

QSHR TOOLBOX @ %

» Input » Profiling » Category definition t: 0 ¥ Report

Workflow e OECD QSAR Toolbox

*» L Grouping Chemicals

<3 tegor

(Q)SAR  Standardized Automated Developed by LMC, Bulgari:

L

e el R R R AR T ol o

[~ FeaTES Filter endpoint tree...
it 1
chemical
Organic functional groups Structure o
¥ Enter GF(RA) with 52 che Is, 199 data point

T e oy

in vitro

] Bacterial Reverse Mutation Assay (&g Ames
£] Gene mutation

] Escherichia col (213) | | | | | | | | T M: Negative

] Salmonella typhimurium | | | | | | | | |

No S8 Info (34139) |'M: Positive | | |'M: Positive | M: Negative | M: Negative T M: Positive | T M: Negative
With $9 (47199)| M: Negative M: Negative | M: Negative M: Negative | M: Negative | M: Negative | M: Negative | M: Negative | Mi Negative M: Negative
Without 59 (sznng}m M: Negative m | M: Negative M: Negative | M: Negative m | M: Negative | M: Negative | M Negative m | Mi Negative M: Negative
@ in Vitro Mammalian Chromosome Aberration(8/20) M: Negative - M: Negative M: Negative
(3] Mammalian Cell Gene Mutation Assay (5/5)| M: Positive
{3 in Vivo {6/14)|
t—— Immunotoxicity J
[ = | mation Corosion !
t—— Neurotoxicity J
(-] Data Gap Filling Settings +— Photoinduced toxicity J
L Bannatnd Rnen Tavinihe _
Only endpoint relevant & 2
Only chemical relevant
R =i Read-across prediction for Gene mutation, based on 22 values
At this position: p Observed: Negative; Predicted: Negative
Selecta cell with a rigid (bold) path Drediction
Automated workflows
Standartized workf Positive 1 L ] [ ] [ ] [ ] L ] L ] L]
-
2
2 Equivocal 1
it
g
g
&
Negative T 0 L ] oo o G0N ©® OB /0B WO e L2 L o oo L ]
T T T T T T T T T T T
05 0 05 1 15 2 25 3 35 4 45

log Kow

Acthe desciptor X v Accept prediction
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QSAR TOOLBOX

Data Gap Filling (Ames without S9)
Interpreting Read-across

* The resulting plot outlines the experimental Ames results of all analogues
(Y axis) according to a descriptor (X axis). Note, Log Kow is on the X-
axis; while this descriptor is not significant to Ames data, it is the default
descriptor for data gap filing (see next screen shot).

* The RED dot represents the predicted value for target chemical (see next
screen shot).

* The PURPLE dots represent the observed value for the target neighbours
(analogues) used for read-across (see next screen shot).

* The BLUE dots represent the experimental results available for the
analogues but not used for read-across (see next screen shot).

* Please note dots (which you will see shortly) represent
analogues belonging to different subcategories.
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QSAR TOOLBOX

Data Gap Filling (Ames without S9)
Interpretation of the Read across

* Seven of the analogues are mutagenic in the Ames
assays without S9, the rest analogues are non-
mutagenic

* Non-mutagenic potential (Negative) is, therefore,
predicted with confidence for the target chemical.

* However, before data gap filling it is recommended to
check the similarity of the analogues used in the
prediction (see next screen shot). This is performed in
order to assure the category consists of analogues that
are both mechanistically and structurally similar.
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QSAR TOOLBOX

Data Gap Filling (Ames without S9)

Subcategorization by DNA binding by OASIS (endpoint

Subcategorization

Options 4
Select All_|[ Unselect All Invert Abou
ORI 11821 USSSIICALON DY Cidi 1 \SRLe GEa)
dpoint Spedific No alert found

Acute aquatic toxicty classification by Verhaar (M
Acute aquatic toxicty MOA by OASIS

Bioaccumulation - metabolism alerts
Bioaccumulation - metabolism half-lives
Biodegradation fragments (BioWIN MITI)
Carcinogenicity (genotox and nongenotox) alert:
ART scheme

Adjust options

¥

specific)

The OECD QSAR Toolbox
for Grouping Chemicals
into Categories

Developed by LMC, Bulgari

Hatsy /:]i\ e .
Eye irritation/corrosion Exclusion rules by BfR . !
Eye irritation/corrosion Inclusion rules by BfR
Differ from target by _ _ _ _ _ _
" Atleast one category | M: Negative | M: Negative M: Positive | M: Negative | M: Negative | M: Negative
‘ Al categories M: Negative M: Positive 1
Ontions 4 | | M Positive |
Select All || Unselect Al Invert | M: Negative | M:Inconclusive |
Do not account metabolism
 Documented Schiff base formation by aldehyde formed after metabolic activation
Observed Mammalan metabolsm Schiff base formation by aldehyde formed after metabolic activation >> Geminal Polyhaloalkane Derivatives
Observed Microbial metabolsm S e S
Observed Rat In vivo metabolism 5 . ) _
Observed rat liver metabolsm with quantitallye ¢ iff base formation for aldehydes >> Haloalkane Derivatives with Labile Halogen
Observed Rat Liver 59 metabolism
4 Simulated
Autoxidation simulator
Autoxidation simulator (akaline medium)
Hydrolysis simultor (acidic)
Hydrolysis simulstor (basic) Selected 5 (46/51) 1
Select different | P
>
Remove selected ] U
: Read-across prediction for Gene mutation, based on 22 values Select / filter data 1
At this position: Observed: Negative; Predicted: Negative
Select a cell with a rigid (bold) path Prediction Subcategorize
Automated workflows
Standartized workflows Positive 1 o (] L d o 9] ® Mark chemicals by WS
5 Mark chemicals by descriptor value
£ Equivecal - Filter points by test conditions
H
It Mark focused chemical
Negative 1- .0 ° e® o RGN O OD OB® ®¢ eo o s o oo ° M
i : : i : : i : : : : Remove marked data
05 [} 05 1 15 2 25 3 35 4 45
log Kow Clear existing marks
Active descriptor X | log Kow -

& [

I

/ Accept prediction

1. Click Select / filter data; 2. Select Subcategorize 3. Select DNA alerts for AMES by OASIS (note the
same highlighting according profiler relevancy is available) 4. Examine dissimilar chemicals - coloured

in light blue on the plot 5. Click Remove selected.
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QSAR TOOLBOX

Data Gap Filling (Ames without S9)
Subcategorization by OFG (US-EPA)

tegorization

Options «

Select All Unselect All Invert

Skin irritation/ corrosion Exclusion rules by BfR

Skin imitation/ corrosion Inclusion rules by
4 Empiric

Adjust options

Aldehyde, aliphatic attach [-CHO]
Aliphatic Carbon [CH]

Aliphatic Carbon [-CH2-]
Aliphatic Carben [-CH3]

Miscellaneous sulfide (=5) or oxide (=0)

The OECD QSAR Toolbox
for Grouping Chemicals
into Categories

Developed by LMC, Bulgari

Olefinic carbon [=CH- or =C«<]
)ﬁj ol /:I\ Hi oy,
Tautomers unstable s e - N s
-« Toxicological ks
Repeated dose (HESS) Differ from target by
4 Custom M: Negative M: Negative M: Positive M: Negative M: Negative M: Negative M: Negative
Example Prioritization Scheme (PBT) v At least one category M: Negath = M: Positive = = =
©) All categories legative a
Options 4 M: Positive
Select All Unselect All Invert M: Negative M: Inconclusive u
Do not account matabolam (23) Aldehyde, aliphatic attach [-CHO]
4 Documented (22) Aldehyde, aroms
Observed Mammalian metabolism (1) Aliphatic Carbon
Observed Microbial metabolism (35) Aliphatic Carbos
Observed Rat In vivo metabolism pne Q
Observed rat liver metabolism with quantitative data (35) Alighatic Carbor ||
Observed Rat Liver 59 metabolism (32) Aliphatic Carbon [ N
- 5"mu|ﬂtﬂj N (2) Aliphatic Oxygen, two aromatic attach) o
Autoxidation simulator . - -
26) Aromatic Carbon [C]
Autoxidation simulator (akaline medium) (=0 P ] G
2) Aromatic Oxygen N
Hydrolysis simulator (acidic) T
Hydrolysis simulatar (basic) Selkcted 37 (9/46) I
‘ \ Select different ‘ Not gt Not Not c Not categ: Not d Not Not categoriz ..
\
Microbial metabolism simulator L
- /+ \ Remove selected | v Y
L Read-across predigtfon for Gene mutation, based on 22 values ‘ Select / filter data | “
At this position: Observed: Predicted: Negative
Select a cell with a rigid (bold) path Drediction L ot
Automated workflows
Standartized workflows Positive T 1 ZC N = Mark chemicals by WS
< \O h ;
k3 Mark chemicals by descriptor value
o
H
3 Mark focused chemical
Negative |- ® ] e@ © oceEP O OB OO WO ee @ o o oe L]
Y F—————— f—F—————f—F——— """/ """ T[T Remove marked data
-0.5 0 0.5 1 15 2 25 3 35 4 43
Active descriptor X | log Kaw 4 / Accept prediction
—

There are three positive outliers which are quite dissimilar by the target and could be eliminated by OFG

(US-EPA)

1. Select Subcategorize; 2. Select OFG (US-EPA); 3. Click Remove selected
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QSAR TOOLBOX

Data Gap Filling (Ames without S9)
Interpretation of the Read across

01010
QSAR TOOLBOX @ 00

P Input » Profiing P Category definition > Data

Gap Filling Workflow The OECD QSAR Toolbox

[ -» for Grouping Chemicals
<3 -

Trend analy (Q)SAR  Standardized Automated

(~] D Filter endpoint tree...

mical
functional groups Structure

:r GF(RA) with 52 chemicals, 199 data points.

Ch: 47] Data: 182 Subcategorized: DNA alerts for AME

@ Ch: 10] Data: 33 Subcategorized: Organic functi

L@ Mammalian Cell Gene Mutation Assay 1) M: Positive
in Vivo (@) M: Inconclusive

| M Inconclusive
|— Immunotoxicity I
+— Irritation / Corrosion
I— Neurotoxicity
t—— Photoinduced toxicity
— Repeated Dose Toxicity |
—— Sensitisation AW SW AOP )
—— ToxCast
+— Toxicity to Reproduction
] Toxicokineti lism and
] Profile
Predefined
OECD HPV Chemical Categories orized ['Not [Not = [Not ['hot [Not [Nt [Not | Not

Substance type hemical | Discrete chemical

(-] Data Gap Filling Settings n
US-EPA New Chemical Categories

Discrete chemical Discrete chemical Discrete chemical

Discrete chemical Discrete chemical Discrete chemical Discrete chemical

n
Alde {Acute toxicr Aldehydes

Only endpoint relevant
Only chemical relevant

>
S Descriptors Read-across prediction for Gene mutation, based on 23 values Select/ filter data A
RERE o ” Observed: Negative; Predicted: Negative

Select a cell with a Prediction
Automated workflows:

Subcategorize

Gene mutation

Negative - i ind hd bd ° L4 L4 ® L4 Mark focused points
T T T T T T : ; : Remove marked data

05 0 05 1 15 2 25 3 35
log Kow Clear existing marks

Active descriptor X | log Kow = / Accept prediction

Now all analogues are structurally similar (Aldehydes) and negative by the experimental
data. The prediction could be accepted by:
1. Click on “Accept prediction”;
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QSAR TOOLBOX

Data Gap Filling (Ames without S9)
Interpretation of the Read across

- A message appears:

 Clicking on No allows to continue with the subcategorization
» Click Yes to accept prediction

The OECD QSAR Toolbox for Grouping Chemicals into Categories July 2017 75



QSAR TOOLBOX

Data Gap Filling (Ames without S9)
Results

* By accepting the prediction the data gap is filled.
* The read-across for the current endpoint is finished.
®* The screen is returned back to the Matrix

®* The user can proceed with the workflow for the second
endpoint, which in this case will be "Ames with S9” (see
next screen shot).
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QSAR TOOLBOX

Data Gap Filling (Ames without S9)
esults

— —
01010
l_h Shiot
10100

P Profiling > Category aefinition ¥ Report

|
QSAR TOOLBOX Tl

The OECD QSAR Toolbox
for Grouping Chemicals
into Categories

Trend analysis Read ac (Q)SAR  Standardized Automated Developed by LMC, Bulgari

° Brsmars Filter endpaint tree... 1 [target] 10 N

ument 1

Search chemical . .
] Organic functional groups Structure e \/@ f U b e it A oo
¥ Enter GF(RA) with 52 chemicals, 199 data point i —_— + -
[ Ch: 47| Data: 182 Subcategorized: DNA aler
Ch: 10] Data: 33 Subcategorized: Organ
Acute Toxicity
_‘iﬁ\ LD50 (1))
+— Bioaccumulation )
| Carcinogenicity (11145) | M: 197 mg/kg bdwt/ .:
— Toxicity / i |
=] Genetic Toxicity
in Vitro
£] Bacterial Reverse Mulation Assay (e.g. Ames ..
(] Gene mutation
) Escherichia coli (214)
-] Salmonella typhimurium
& Mo S9 Info (87/92)| |'M: Positive |'M: Positive | |'M: Positive | 1M Positive ['M: Positive 1'M: Positive M Negative
=] With S9 EETL0] M: Negative M: Negative .: :M: Negative M Negative .: :M: Negative .: |
[« By ] M: Negative M: Negative M: Negative M: Negative M: Negative
5] Without S9 (521200)| R: Negative M: Negative M: Negative M: Negative
[~} Data Gap Filling Settings | b Nenative al | |
@ in Vitro Mammalian Chromosome Aberratio(11/24), | M: Negative ul | M Negative
Only endpaint relevant Mammalian Cell Gene Mutation Assay (5/5) M: Positive
Only chemical relevant L& invivo (@rs)
At this position: [~ Immunotoxicity p
Select a cell with  rigid (bold) path [ \mitation Comosion 4
Automated workflows [ A2 .
Standartized warkfh —— Photoinduced toxicity |
—— Repeated Dose Toxicity )
—— Sensitisation AW SW AOP |
+— ToxCast )
t—— Toxicity to Reproduction y
Lg i ism and )
) Profile
General Mechanistic
DNA binding by OASIS No alert found
DNA binding by OECD Schiffbase formers |
Protein binding by OASIS Schiff base formatior g |
Protein binding by OECD Schiff Base Formers g | [ | [ [ [ | [ [ y

1. This is the prediction for the first endpoint.
2. This is the data gap for the second endpoint.
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QSAR TOOLBOX

Outlook

* Background

* Objectives

* Specific Aims

* Read-across

* The exercise

* Workflow of the exercise
®* Chemical input
* Profiling
*Data
* Category definition
* Data Gap Filling

* Ames without S9
* Ames with S9
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QSAR TOOLBOX

Data Gap Filling (Ames with S9)

®* Do this the same way as with Ames without S9.
* Make sure Data Gap Filling is highlighted.

* Highlight the data endpoint box; Now it should
correspond to Ames with S9.

* Select Read across.

®* Choose desired strains.
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QSAR TOOLBOX

Data Gap Filling (Ames with S9)

QSAR TODLBOX

» Input » Profiling

Workflow
e e

Standardized Automated

[

Documents Filter endpoint tree...

» Category definition

Results of Read across

prem—
o %
10100

» ba » Report
The GECD QSAR Toolbox
for Grouping Chemicals
into Categori

Developed by LMC, Bulgari

Search chemical
I Organic functional groups Structure M g® e e ~ L, o s N &
Y Enter GFRA) with 52 chemicals, 199 data point I I D | V\E\ -
[E Ch: 47| Data: 182 Subcateg NA ales -
51 Ch: 10| Data: 33 Subeategerized: Organ
¥ Enter GF(RA) with 48 chemicals, 200 data pc With 59 (48/200)| M: Negative | M: Negative M: Negative _| M: Negative g | M: Negative ] | M: Negative _| M: Negative -lM: Negative |M: Negative
Without 59 (47/125)| M: Negative | M: Negative | M: Negative M: Negative | M: Negative | M: Negative | M: Negative | M: Negative | M: Negative M: Negative
in Vitro i i M: Negative M: Negative M: Negative
Mammalian Cell Gene Mutation Assay (414)| M: Positive
in Vivo (6/14)]
—— Immunotoxicity
t— Irritation / Corrosion
t—— Neurotoxicity
t—— Photoinduced toxicity
—— Repeated Dose Toxicity
— sensitisation AW SW AOP
—— ToxCast
t—— Toxicity to Reproduction
|l L@ Toxicokineti 1sm and
Profile
([~ ] Data Gap Filling Settings
Predefined v
Only endpaint relevant g 2
Only chemical relevant
3 Descriptors Read-acress prediction for Gene mutation, based on 26 values
At this po: Observed: Negative; Predicted: Negative
Select a cell with a rigid (beld) path et
Automated workflows
Standartized workflows Positive — ° e ® . . . . H °
<
5
£ Equivocal -+
o
i}
3
Negative + L] L J oo o e omN @ O 0w @ L2 ] L2 L] oo L]
——— " T T
05 ] 05 1 15 25 3 35 4 45

log Kow

/ Accept prediction
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QSAR TOOLBOX

Data Gap Filling (Ames with S9)
Results of Read across

* As with Ames without S9, before accepting the
estimated result for the target chemical, by read-across
the user should refined the category by
subcategorization.

* Subcategorization refers to the process of applying
additional profilers to the previously defined category,
identifying chemicals which have differing profiling
results and eventually eliminating these chemicals from
the category.

* In this example, we are going to use several different
profilers to repeatedly subcategorise the data set.
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QSAR TOOLBOX

Data Gap Filling (Ames with S9)
Side Bar of Subcategorization

The analogues which are dissimilar to the target chemical with respect to:
- DNA binding alerts (endpoint specific) taking into account liver

metabolism - The categorization based on this profiler identifies
analogues having same DNA binding alerts as the target after metabolic
activation

- Organic functional groups (US-EPA) - The categorization based on this
profiler identifies analogues having the same organic functional groups

can be removed from the initial list of analogues previously defined by OFG.
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QSAR TOOLBOX

Data Gap Filling (Ames with S9)
Subcategorization by DNA alerts taking into account liver
metabolism

* As with Ames without S9, we want to refined the
category by subcategorization with DNA binding by
OASIS, taking into account liver metabolism

* Select Select/filter data

* Select Subcategorize

* Select DNA binding alert

* Select Rat Liver S9 metabolism simulator
* Look for dissimilar chemicals

* Click Remove to eliminate dissimilar chemical.
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QSAR TOOLBOX

Data Gap Filling (Ames with S9)

Subcategorization by DNA binding alerts taking into account Rat
liver metabolism

Subcategorization - o b3
Options 4 Adjust options

Select All_ || Unselect All Invert Options

Toxic hazard clessfication by Cramer (extended) »
-« Endpoint Spedific No alert found

Acute aquatic toxicity classification b ified) The OECD QSAR Toolbox
Acute aquatic toxicity MOA by OA for Grouping Chemicals
into Categories
Binaccumulation - metabolism ale

Bioaccumulation - metabolism half} Developed by LMC, Bulgari

Biedegradation fragments (BioW]
Carcinegenicity (genotox and n
DART scheme 5
N):\/\(§- e, ,@(\ J i ,(OS \4) ROy
Eye iritation/corrosion Exclusion rules by BfR = L N
Eve iritation/carrosion Inclusion rules by BfR
Differ from target by - _ _
) At least one category m | M: Negative | M: Negative | M: Negative m| M: Negative | M: Negative | M: Negative | M: Negative
< ) All categories | g | M Negative | M: Negative M: Negative | M: Negative M: Negative | M Negative M: Positive
Options « | M: Negative ol ["M: Negative I M Positive
Select All || Unselect All Invert Options L | | M: Positive
2 - Negath o
Observed Microbial metabolsm ) AN2 ) ) C [ M Negative [ Minconclusi
Observed Rat In vivo metabolsm (1) AN2 >> Schiff base formation by alde]
Observed rat iver metabolsm with quantitative data (1) AN2 >> Schiff base formation by alde]
Observed Rat Liver 59 metabolsm (46) No slert found
4 Simulated = =
Autoxidation simulator [:) Radical ) L
Autoxidation simulator (akaine me: (%) Radicl » > Radical mechanism via ROJA I
(1) Radical > > Radical mechanism via RO!
Hydrolysss smulator (acidic) Radical mechanism via RO:
Hydrolysis simulator (basic) r
Microbial metabolism simulator Selected 3 (44 1 5
Skin metabolism smulator Sclect different ‘ o
Tautomerism v Remove selected }
. . Descriptors Read-across prediction for Gene mutation, based on 26 values
D Observed: Negative; Predicted: Negative

Select a cell with a rigid (bold) path Prediction
Automated workflows
Standartized workflo Positive T = S @ (] + L

Mark chemicals by WS
Mark chemicals by descriptor value
Filter paints by test conditions

Mark focused chenical

Mark focused points

T T T T T T T T T | : Remove marked data

-05 0 0.5 1 15 2 25 3 35 4 45

Active descriptor X | log Kow - /A:cept prediction
. |

1. Select Select/Filter data 2. Click Subcategorize 3. Select DNA alerts for AMES by
OASIS 4. Select Rat liver metabolism simulator from the bottom window 5. Click
Remove selected

Equivocal 1

Gene mutation

Negative 1 L L e e Coomm O @B OO® GO e L2 L4
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QSAR TOOLBOX

Data Gap Filling (Ames with S9)
Subcategorization by OFG (US-EPA)

* As with Ames without S9, we want to refined the
category by subcategorization with OFG (US-EPA)

* Select Select/filter data

* Select Subcategorize

* Select Organic functional groups (US-EPA)
* Unselect Do not account metabolism

* Look for dissimilar chemicals

* Click Remove to eliminate dissimilar chemical.
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QSAR TOOLBOX

Data Gap Filling (Ames with S9)
Subcategorization by OFG (US-EPA)

Subcategorization
Options 4
SelectAll || Unselect All || Invert Options

Skin rritation/ corrosion Exclusion rules by BfR
skin imiation/cormosion Inclusion rules by BfR
< Empiric

Adjust options

Aldehyde, aliphatic attach [-CHO]
Aliphatic Carbon [CH]

Aliphatic Carbon [-CH2-]
Aliphatic Carbon [-CH3]

Miscellaneous sulfide (=5) or oxide (=)

Xosed

The OECD QSAR Toolbox

Olefinic carbon [=CH- or =C<] 22 26 27 34 35 36 37 -
" O | s || o O
Tautomers unstable e, ((g %)w S0 (@ o B .
Toxicological =
Repeated dose (HESS) Differ from target by
Custom 2 2 2 : Negat Negat Negat
O e brorszagen schame (58T) 5 At ieast one category M: Negative | M Negative M: Negative | M: Negative | Mi Negative | M: Negative M: Negative
Al categories M: Negative | Mi Negative M: Positive | Mi Negative | Mi Negative | M Negative M: Negative
P M: Negative M: Positive g
\ Select All_|| Unselect All || Invert Options M: Pesitive
.. || (22) Aldehyde, aliphatic attach [-CHO]  ~ M: Negative M: Inconclusive
« Documented (21) Aldehyde, aromatic attach [-CHO]
Observed Mammalan metabolism (1) Aliphatic Carbon
Observed Microbial metabolism (34) Aliphatic Carbon [CH]
Observed Rat In vivo metaboism P
Observed rat liver metabolism with quantitative data (34) Aliphatic Carbon [-CH2-]
Observed Rat Liver 59 metabolism (31) Aliphatic Carbon [-CH3]
« Simulated (2) Aliphatic Oxygen, two aromatic attach
Autoxidation simulator o e
26) Aromatic Carbon [C
Autoxidation smulator (akalne medium) R axtoalC]
(2) Aromatic Oxygen
Hydrolysis smulator (acidic) < >
Hydrolysis simulator (basic) Selected 35 (9/42)
I selectdifferent /AL J v
7/ I 5
v ] Remove selected \‘
Read-across prediction for Gene mutation, based on 26 values Select / filter data 1
Observed: Negative; Predicted: Negative
- p—
Automated workflows
Standartized workfl Positive 1 o (o8 Mark chemicals by WS
g Mark chemicals by descriptar value
g Equivocal - Filter points by test conditions
i
E Mark focused chemical
Negative + e 0 0eEH O OB VB @O L S ce ° S
| VAR N S A N L A A A S T A D S . ——— Remave marked data
-0.5 0.5 1 15 2 25 3 35 45
log Kow Clear existing marks

selected;

Active descriptor X | log Kaw

Finally close Subcategorization window

/ Accept prediction

1. Select OFG (US-EPA); 2. Click on Do not account metabolism; 3. Click Remove
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QSAR TOOLBOX

Data Gap Filling (Ames with S9)
Reu o read-across

01010
QSAR TOOLBOX h Soi00 %

¥ Category definition ¥ Data Gap Filling ¥ Report

[

= M =

Trend analysis Read across  (Q)SAR

Structure

 GFRA)
%“ éirl’; Tutorial Ames (version 1.0) [57ae0dd8-1bc5-444e-9363-fec1560a2527]

=d Thot T Not Not i Thot et T Not Thot i Thot [ Not categori] 2
ical g Discrete chemical | Discrete chemicsl  Discrete chemical . Discrete chemical . Discrete chemical | Discrete chemicsl . Discrete chemical  Discrete chemical . Discrete chen|
/
Read-across prediction for Gene mutation, based on 27 values Select / filter data
Observed: Negative; Predicted: Negative
Gap filling approach 3
Descriptors / data
Model/QSAR 4
Gance
:
Megative ° ° ° ° ° ° o ° ) ° e domain as catego
T T T T T T T T T T T Calculation options
05 0 05 1 15 25 3 35 4 45
Iog Kow Visual options .
Active descriptor X | log Kow / Accept prediction

1. A blue helper appears in top right of the screen. By clicking on it the message can be read.

Now all 6 analogues are structurally and mechanistically similar, then the prediction could be accepted or
saved as a category (domain) in the custom profiler, which could be used further for screening purposes.
This could be done by

2. Deselect Select / filter data 3. Click on Model/(Q)SAR; 4. Click on Save domain as category 5. Since a
custom profiler has previously been defined, highlight custom profiler and 6. Click OK.
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QSAR TOOLBOX

Data Gap Filling (Ames with S9)
Result of read-across

|®] Define category name >

Tuaoril mes
Ames with 59

Name |Ames with 59

Qoo
2 9%
N o
7 «
| ok || cancel
] Success >

=&
2|g]

£l

The domain has been saved as a new categcr

1. Type a name of the category in the “"Name” box; 2. Click OK; 3. Click OK on the message
evidencing domain saving; 4. The result can be seen through Profiling / Profiling methods / Right click
on the Custom profile / View scheme. The individual steps are presented in different boundaries.
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QSAR TOOLBOX

Data Gap Filling (Ames with S9)
Result of read-across

01010
QSAR TOOLBOX S0 %

¥ Category definition  ® Data Gap Filling » Report

Profiling Custom profile The OECD QSAR Toolbex

M H— m M ‘Grouping Chemicals

Apply s Delete

(~] Documents
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L— without 59 (1033)fve M: Negative M: Negative 2| M Negative | M: Negative | M Negative o | M Negative M: Negative | M Negative | M: Negative I
in Viiro Mammalian Chromosome Aberration (2/5) M: Negative M: Negative
Mammalian Cell Gene Mutation Assay ) M: Positive by Success X
invivo @mn M: Inconclusive
+— Immunotoxicity
+— Irritation / Corrosion
[—— Neurotoxicity | | | Prediction accepted successfully
t—— Photoinduced toxicity Confirm x
Profiling methods | Repeated Dose Tox -
Options | ieati AW SW AOR
[ ] selectan J[unselectan [ et [l | ro Are you sure you want to accept this prediction?
M Protein binding potency Lys (DPR | Toxicrty to Reproduction QK
M Repeated dose (HE . 4 Distribut b . - 3 .
Respiratory sensitisatio —& an 4 } | Ve T e |
tinoic Acid Recep g Profile [
M rER Expe General Mechanistic (—'V | \{ﬁ
M Skin irrication, s DNA binding by OASIS ound N

2 | ] 3
Toxic hazard classificati l Read-across prediction for GenJ on 27 values
[W) Tutorial Ames Observed: Negative; Predicted:

Prediction

(~] Metabolism/Transformations Positive
Options 4

>

c
[ ][ selectAll ][ Unselect Al g Model/QSAR
M Suitable P L -
quivecs
M Rat liver 59 metabolism simulator £ Show domain
M Plausible 5
M Dissociation simulator © Save model

W Hydrolysis simulator (neutral)

M in vivo Rat metabolism smulator Negative o ® Il * 4 * . . L A4
M Undassified
T T T T T T T T T T T
05 ] 05 | 15 2 25 3 35 4 5
log Kow i
Active descriptor X | log Kow B / Accept predictio

3

1. Click Accept prediction 2. Click Yes if you want to Accept prediction 3. Click No if you
decided to continue Subcategorization. 4. Click OK on the message
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Data Gap Filling (Ames with S9)
Result of read-across

Filter endpoint tree... |1 Itarget] n 6
Structure B e | Bl e | B e
T—iiGnene mutation
=] Salmonella typhimurium
—— Mo 59 Info (BT
aat M: N ti"u" M: N ti"l"
— With 59 (10/35) g S M: N:g:ﬁv:
) egative M: Negative M: Megative
Without 53 (10134} g, Megative M: Megative
—{#] in Viiro Mammalian Chromosome Aberration 2/5) M: Negative
—{# Mammalian Cell Gene Mutation Assay 11
—{#] in Vivo (2/7)
— |mmunotoxicity
—|[ritation / Corrosion
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Outlook

* Background

* Objectives

* Specific Aims

* Read-across

* The exercise

* Workflow of the exercise
®* Chemical input
* Profiling
*Data
® Category definition
* Data Gap Filling
* Report
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Report
Overview

* Report module could generate Prediction report and
Data matrix report for each of predictions performed
with the Toolbox.

* It is necessary just the cell with the desired prediction
to be marked and then to click on the respective button.

* Report module contains predefined reports. The user
can choose how to customize them.

* The Prediction and Data matrix report can be saved
respectively in PDF / MS Excel formats. (see next
screen shot).
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QSAR TODLBOX @

Reports

B B

ategory (QISAR madel

» Profiling

Filter endpoint tree...

Report
Generate Report

01 0
0100

P Category definition  ® Data Gap Filing

1. Select Report;
2. Mark the desired prediction

Structure

cell;
3. Click Prediction;

9 data points Salmonella typhimurium
gorized: DNA alerts for AMES No $9 Info
T Ch: 10| Data: 10 Sub Organic functions
With 89
Without S9

Mammalian Cell Gene Mutation Assay
in Vivo
Immunotoxicity
Irritation / Corrosion

() Customize report content and appearance

Target and prediction summary
rediction details
rediction details (I}

arget profiles.
Analogues selection details
Deta for analoguss

Appendix Grauping / subcategarization

Appendix: Data pruning

in Vitre Mammalian Chremesome Aberration (2/5)|

M: Negative |M: Negative M N:Z::i':: 7 N:i:::: 4 . C u sto m ize th e re p 0 rt;

(10/38) gy M: Negative M: Negative | M: Negative A

(1034)| g Negative I 2 M: Negative M: Negative | M Negative 5 . C hoose type Of th e re po rt;

M: Negative

(1) k

2m)

|| Generated report files - O ot

Prediction report
Data matrix 6

PDF file containing the prediction report

Move Up | | Move Down Open Save as

Back I Next I Cancel IClaaberepurt
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Report
Generated report files

Predicion of Gens mutation for Hexanal 1710
Dt 1% Jul 2007 P L .
Corttact detais:
Target information .
Ed9-0-= Data matriusdsy - Microsoft Excel
ECE: MR hexsidehycle [ T
CASE: 66251 Hescanal = — T
WA 1 & cu cason o A x = - [Eweerea) Genens! ’;‘! i [ Normal Bad Good Meutral
Other: ) gy copy - o
. Heoafeidetyde P B 7 U Do G- A [Em = 2o Eewatwl] s - %+ @ oo com TR expinotor.. (it
. Clipbosrd Font Amgnment Humbe: Stybes
a o =
[ A e T ¢ F & H J K L M N o
1 Target chemical Neighbour #1 Neighbour 82 Neightour #3
7 substance identity
H O 50
3 Structure HEC == HaC ==, HIC— T, R i el HaC~
3
4| cas mumber 10823 1197 16130
5 chemical name Pentanal Heptanal Octanal
& Other icentifer
7 smues cooceo coocoecso cococooc0
s
9 Parameters wnit |
10
11 Prfilers |
12 profiles uied for grouping/subcategorizotion
13 Organic functional groups (primary grouping) Aldehyde Alehyde Aldehyde aldehyde
mm m 14 DA alerts for AMES by OASIS with Rat liver 59 Mo alert found Ho slert found No alert found Mo alert found
Aldehyde, aliphatic attach |-CHO), Aldehyde, aliphatic attach [-CHO), ‘Aldehyde, aliphatic attach [-CHOL Aldehyde. aliphatic attach [-CHO), Aldehyd
Alighatc Carbon (cH] ‘ighatic Carben [CH] ‘iphati Carben [CH] Highatc Carbon [C4] u
Predicted endpaint: Gene mutation; No effect specified; Saimanedla typhisurium; Na duration organic functionsl groups (US EPA) Alighatic Cartion [Cra-J Alphatic arbon [-CH2-5 Aliphatic Carben (i), Aliphatic Carbon [l Al
3 (subcategorization) Aliphatic Carbon [-CH3L Aliphatic Carton [-CH3; Aliphatic Carbon [-CH: Aliphatic Carbon [-CH3L Ali
sidfient; Mo guideine specified p—— sulfice (=5) or oxide [=0); o caide (=0); oxide (<0}, Miscellane
15 Olefinic carbon [sCH- ar =C<] Olefinic carbon [sCH- or =C<] Olefinic carban [sCH- or aC<] Olefinic carbon [oCH- or sC<] Olefir
Predicted value: MNegathe 1
17 Messured and predicted data
Urdtjscsie: Gene mutstion | fy e Kot
species, duration, test species, durotion, test species duration, test species, duration, test
. ype,tymeof method, tvpe, e of method, tvpe,tyoe o method, e,y of metho,
DCeta gap fillng methad: Resd-scrss anayss errement endpont | vaue | wat T ot M U gy min et P oun o e O o e M Y
1 = 2 I B 2 i < |guideline, yeor, refererr_| [ [ guideine, yeas, referem D1 [v]guidelne. yeor, feren |
. R o E— Jamenera
Sy Aanusy phiaran el o
Bacterial Reverse iy Bacterial Reverse
the Mutation assay (eg. "?’::'“‘;"v'"" Mutation assay e g
Genetic Toxicity mf::;" N!:,:!w “ames Test] N!;:Iw MulaAl"::‘lYS::‘: leg Ntl:tlv T Nﬂ:lw
invitra. in Vitra. Initro
TASE TAST TAsE
” National Cancer e
Satmonella Salmanella
wohimarium iohmrium
o Gene Negativ [ — pacteria! Reverse -
Genetic Toxicity mutation . Mutation Assay fe.g. . Mutation Assay (=.. e

QSAR Toolbax £.1
Database verslon: 4.1

OSAR TOOLBOX TRRF W
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Outlook

* Background

* Objectives

* Specific Aims

* Read-across

* The exercise

* Workflow of the exercise

* Save the 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

| 1
QSAR T I

¥ Profiling » Data ¥ Category definition

Select Chem|Ds

Document Chemical List

Database Inventory i

Filter endpoint trec...

Structure
data paints

DNA alerts for AMES
rganic functi

v Sutaeyoriz:

¥ Data Gap Filling

H B .

Target Endpoint

Substructure (SMARTS)  Query

JECD QSAR Toolbox

r GF(RA) with 139 data paints L] Saimonella typhimurium

= 47| Data: 47 Suba rized: DNA alerts for AMES Toolb % M: Negative M: Negative M: Negative H M: Negative M: Negative M: Negative
GlChyl0l Datayt Subcasae e O unct oetbex M: Negative [ M: Negative [ M: Negative [ M: Negative | M: Negative [ M: Negative [ M Negative [ M: Negative M: Negative
Save document 'Document 1' % [M: Negative
| | M: Negative M: Negative
" M: Negath
Do you want to save changes to document 'Document 1'7 4 [B > ThisPC > Desktop ¥ D] | SearchDesktop T cgetve
I ||: Organize *  Mew folder [7]
o) A Name Date madified Type Size
— Imr Yes No # Quick access
0ld Aysel's schemes 7/2017316PM  Filefolder
— liritation / Corrosion [ Desktop »* - .
e - [ Check profilers with DB_17.07.17.tb4 20171136 AM  TB4File 2
— g & Downloads [ Check profilers with DB_17.07.17_1b4 717720 TB4 File 4
— Photoinduced toxici ) Documents 5 e
| Repeated Dose Toxi ) - 5] Poxaenn annds - Shortcut 5/29/20 Shortcut
|— sensitisation AWSW AOP | i Pidures #
|— ToxCast Abouts updated
< DD ! PDFs ;
Tutorials
Descriptors Tutorials_all_PDi
Prediction 4@ OneDrive
Positive [ This PC 4
< B Deskiop v < I
< File name: | 7
2 Equivacal + 2
; Save as type: | Toolbox documents (*itb4)
3
Negative + ® ® ® ~ Hide Folders Cancel s category
- —
————— -——r 71— —
05 0 05 15 2 25 3 35 4 a5
log Kow |
Active descriptor X | log Kow C / Accept prediction

1. Go to Input section;

2.Click on Save button; 3. Click OK;
4. Define name of the file; 5. Click Save button (Message “File saved successfully”
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Open saved file

pre— re—
01010
01 0
10100

» Input » Profiing P Category aefinition P Data Gap Filling » Report

Single Chemical Chemical List Search Target Endpoint The OECD QSAR Toolbox

Bl . § 6. Epe

Meme  Stucture Composition  Select  Chemilii 2 B> THSPC » Desktop w10 [ Saarch Destiop 5 Developed by LMC, Bulgari
Documents
) S——— Organize > Mew folder B~ @ O
A Name Date modified Type Size
# Quick access
Wowep  # 0ld Aysel's schemes File folder
| ] Check profilers with DB_17.07.17.tb4 TB4 File 2
& Downlozds [ Check profilers with DB_17.07.17_1.tb4 717201 TB4File 2
Documents [] Tutorial_Ames.tbd T/19/2017 4:48PM B4 File
[&] Pictures » 5 Poxaern annxls - Shortcut 5/28/2017 %50 AM  Shortcut
Abouts updated
PDFs
Tutorials

Tutorisls_all_PDF
@ OneDrive

I This PC
[ Deskiop

Documents

AL Downlaads s

File name: | Tutorial_Armes.thd «| |Toolbox documents (*.tb4)

Open \ Cancel

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

01010
QSAR TOOLBOX Shiot %

¥ Profiing ¥ Data » Category definition  # Data Gap Filling » Report

The OECD QSAR Tc

Document Single Chemical Chemical List Search Target Endpaint
for Grouping Chemicals

B & X & . @ - = 8 E E.

New Open Close St Select ChemIDs Database Invent

Documents Filter endpoint tree...

nt1
Ames.tb4
-h chemical Structure
irganic functional groups
7 Enter GF(RA) with 48 chemicals, 200 data points
5] Ch: 45| Data: 45 Subcategorized: DNA alerts for
I3 Che 10| Data: 10 Subcategorized: Organic fur [BRSGTRTELL0]
7 Enter GF(RA) with 52 chemicals, 199 data points PSRN
15 Ch: 47] Data: 47 Subcategorized: DNA alerts for . i
T Ch: 10] Data: 10 Subcategorized: Organic fur. | ata i L

[& Environmental Fate and Transport
[& Ecotoxicological Information

(5] Human Health Hazards

I Acute Toxicity
— Bioaccumulation

M:>28-03m

|

) (@) File open ]
| Carcinogenicity (7133) &) Report

— Toxicity | ici

£ Genetic Toxicity File opened successfully! [ Consistency check
(] in Vitro | Info: OK

(=] Bacterial Reverse Mutation Assay (e g Ames

£l Gene mutaton I [ [ [

(2] Escherichia coli (219)| | | M: Negative

] salmonella typhimurium v
< >

Descriptors Read-across prediction for Gene mutation, based on 22 values
Observed: Negative; Predicted: Negative

Prediction

Positive 1 L] L ] L] L 3 L] L] °

c

£

2 Equivecal 1

u

b}

It

Negative 1+ 0 - *® o oS OEN O On 0. & (. A S L e 00 + L 2
A S e e S A e e S T e e S S A e
05 0 05 1 15 2 5 3 35 4 45

log Kow

Active descriptor X / Accept prediction

The file is opened successfully 1. Click OK; 2. Click OK;
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Congratulation

* By now you should feel comfortable with the six basic
modules of the Toolbox and how they form the work flow

of the Toolbox.

* In this tutorial you have now been introduced to several
additional functions in the Toolbox, especially using
different profilers in subcategorizing the category of the
target chemical.

* Remember proficiency only comes with practice.
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