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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 building a
category and then performing a preliminary evaluation
of the category.

* By now you are have experience in using the Toolbox
so there will be multiple key strokes between screen
shots.
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QSAR TOOLBOX

Objectives

* This presentation demonstrates:

* Identifying chemicals which could be grouped into a
category.

* Conducting a preliminary evaluation of the category.
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QSAR TOOLBOX

Specific Aims

* To examine the workflow of building a category.

* To introduce the user to new functionalities within
selected modules.

* To explain the rationale behind each step of the
exercise.

* To demonstrate with a practical example how to use the
Toolbox to build a category according to the OECD
Guidance on Grouping of Chemicals.
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QSAR TOOLBOX

Exercise

* In this exercise we will build a category around the
target chemical 3-mercapto-propionic butyl ester.

* We will performed this by first categorizing using
Protein binding by OASIS v1.4 and subsequently
subcategorize using ECoSAR classification.

* We will perform a preliminary evaluation of the final
category for Ames mutagenicity and skin sensitization.

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

Exercise
Side-Bar: Developing a Category Based on
Mechanism of Action

* First identify the mechanism and mode of action of a
representative member of the category, by profiling the
chemical.

* If a specific mechanism or mode is identified, then it is
recommended to base the category definition on this
mechanism or mode.

* Other members of the category can be found by
searching for chemicals which have the same
mechanism or mode of action.

* The search results can then be refined by eliminating
chemicals which are structurally dissimilar.

The OECD QSAR Toolbox for Grouping Chemicals into Categories 15.07.2016 10



QSAR TOOLBOX

Exercise
Side-Bar: Developing a Category Based on
Mechanism of Action

* If no specific mechanism or mode of action is identified
for a representative member of the category, then it is
recommended to base the category definition on close
structural similarity.

* In this case members of the category can be found by
searching for chemicals which are structurally similar to
the target chemical.

* The search results can then be refined by eliminating
those chemicals which have specific mechanisms or
modes of action.

The OECD QSAR Toolbox for Grouping Chemicals into Categories 15.07.2016 11



QSAR TOOLBOX

Outlook

* Background

* Objectives

* Specific Aims

* The exercise

* Workflow of the exercise

®* Save the prediction result

The OECD QSAR Toolbox for Grouping Chemicals into Categories 15.07.2016 12



QSAR TOOLBOX

Workflow of the exercise

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

®* Chemical Input

* Profiling

®* Endpoint

® Category Definition
®* Data Gap Filling

* Report
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QSAR TOOLBOX

Chemical Input
Overview

®* 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 chemical is the correct
one.
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QSAR TOOLBOX

Chemical Input
Ways of entering chemicals

* 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 CAS #
°* Enter 16215-21-7.
* Click Search. (see next screen shot).
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QSAR TOOLBOX

Chemical Input
Input target chemical by CAS#

Q SAR TODLBODOX 10100 About Update

» Profiling » Endpoint » Category Definition » Data Gap F

Document Single Chemical Chemical List
b4 L
Developed by LMC, Bulgaria

Documents  Filter endpaint tree...

Structure

EPhysical Chemical Proper==
[MHEnvironmental Fate and Ty =
FEcotoxicological Informatiy
FIHuman Health Hazards

| Search by CAS #

16215-21-7 v [[]Tautomeric sets 0 Search

\A&lL_|[ Invert Selection ] Selected 1 of 1
Selected | CAs Depiction Names CAS/Name 2D/Mame CAS/2D

2

1:: High 1:: High

100G @1::1’:

2: N 2:: 1 + High
) J 3nT 3w

- /‘/_C"’ ; auu 4anc®
a 16215-21 CCCCOC| /_)s_o 3: 2:: High 2:: High
Yes 1 1:Ec @1 E
H 4

2.0 Rl 2.0 Rl
3:: High 3:: High
1::E 1:: El

1 Low € 41 Low €

0 Document Add by CAS# a1
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QSAR TOOLBOX

Chemical Input
Target chemical identity

The Toolbox now searches the Toolbox databases and inventories for the presence of the
chemical with structure related to the current CAS #. It is displayed as a 2D image.

BT cearch by CAS T

16215-21-7 - [[]Tautomeric sets i) Search EF[ W OK ] [ X Cancel]

[ selectall ][ clear &l ][ InvertSelection | Selected 1 of1

Selected CAS Smiles Depiction Mames CAS/MName 20/Mame CAS/2D

1:: High Qua 1:: High Qua
1:: Canac @ 1:: TSCA
20 NICMZ  2:: NICwge - High Quality
3:: TSCA 3+ US HF 1:: Canada

lfgm 4::USHF  4:: Canac @ 21 ECHAPR
16215-21-7 | CCCCOC(=0" ;: b“t 2:: High Qua 2:: High Qua :: EINECS
$ o 1:: ECHA ¥ 1:: ECHA it NICNAS

4Pro 5. geac  2:: REACI :: REACHE

IiCk OK 3:: High Qua 3:: High Qua @ :r TSCA
1:: EINEC 1:: EINEC i+ US HPV
410 Low Qual 4:: Low Qual
1:: US HF 1:: US HF

In case a structure has several CAS numbers or a structure could be related to
more than one substance (e.g. in the case of compounds), more than one chemical

identity could be retrieved. In this case the user can decide which substance is to
be retained for the subsequent workflow.
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QSAR TOOLBOX

Chemical Input
Target chemical identity

®* You have now selected your target chemical and have
its structure.

* Remember from here on the workflow will be based on
the structure coded in SMILES.

°* Click on the box next to “Substance Identity”; this
displays the chemical identification information. (see
next screen shot).
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QSAR TOOLBOX

Chemical Input
Target chemical identity

e ce® =
QSF‘R TOODLBOX About Update

¥ Profiling » Endpoint » Category Definition » Data Gap Filling

Document Single Chemical Chemical List
= ) =

Query

.Fi\ter endpoint tree...

Structure ’_}«off
Substance Identity

CAS Number

Chemical IDs EINECS:2403435

propanoic acid, 3-...
butyl 3-mercaptopr...
butyl 3-sulfanylpro...
propionic acid, 3-m...
CTH14025

CCCCOC(=0)CCs

Chemical Name

Molecular Formula

Structural Formula
EPhysical Chemical Properties
FEEnvironmental Fate and Transport
FIEcotoxicological Information
EHuman Health Hazards

C(=0)ccs

The workflow on the first module is now complete; click
“Profiling” to move to the next module.

1 Document 1/0/0
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QSAR TOOLBOX

Profiling
Overview

* As your remember “Profiling” refers to the process of
retrieving information on the target compound, other
than fate and toxicity data.

* Key available information includes likely mechanism(s)
of action.

* Background information on a profiler can be viewed by
highlighting a profiler and clicking on “View”.
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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.

* For this example the following mechanistic and endpoint specific profiling methods
should be selected :

- Protein binding by OASIS v1.4 - mechanistic grouping

- Protein binding by OECD - mechanistic grouping

- Protein binding alerts for Chromosomal aberration by OASIS v.1.2 -
endpoint specific

- Protein binding alerts for skin sensitization by OASIS v1.4 - endpoint

specific etc.
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QSAR TOOLBOX

Profiling
Profiling the target chemical (continued)

- US-EPA New Chemical Categories - predefined

- DNA binding by OASIS v.1.4 — mechanistic grouping

- DNA binding by OECD - mechanistic grouping

- Superfragments — mechanistic grouping

- DNA alerts for AMES by OASIS v.1.4 - endpoint specific

- DNA alerts for CA and MNT by OASIS v.1.1 - endpoint specific
- Aquatic toxicity classification by ECOSAR - endpoint specific
- Superfragments — mechanistic grouping

- Organic functional groups - empiric

- Organic functional groups(nested) - empiric
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QSAR TOOLBOX

Profiling
Profiling the target chemical

E (g ) e e\e
QSAR TOOLBOX @ FII 16100 About Update

» Profiling } Endpoint } Category Definition  » Data Gap Filling

Profiing Profiling Schemes

#

Apply

Profiing methods [Filter endpoint tree... [1 Harget]

Structure J_}-o/;/‘
FlSubstance Identity
EPhysical Chemical Properties
Environmental Fate and Transport
Ecotoxicological Information
FlHuman Health Hazards .,
EProfile
Predefined
US-EPA Mew Chemical Categories Esters (Acute toxi
Thials {Acute toxicity
H-General Mechanistic
Radical
— DNA binding by OASIS v.1.4 Radical >> Radical...
Radical == Radical. .
— DNA binding by OECD No alert found
SN2
r— Pratein binding by OASIS v1 4 SN2 == Interchang
SN2 == Interchang
SM2
— Protein binding by OECD SN2 == SN2 reacti...
SN2 == SN2 reacti..
— Superfragments No superfragment
HEEndpoint Specific

e npic I

P 1. Check the profilers related to the
target endpoint;
2. Click Apply.

Calart Al Vimealact All Trusart

1/0/0

1 Narnnent
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QSAR TOOLBOX

Profiling

Profiling the target chemical

QSAr TODLBOX E

5 o

» Endpoint » Category Definition  » Data Gap Filling

+ vofiling

#

Ap

Frofiling methods

Predefined
General Mechanistic

Env po ut Specific

Toxicological

Metabolism/Transformations

Calart Al Vimealart Al Akt

R
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Filter endpaint tree...

[1 Hargetl

Structure

[HSubstance Identity
[HPhysical Chemical Properties
HEnvironmental Fate and Transport
[HEcotoxicological Information
[HHuman Health Hazards
HProfile
Tedeﬁned

US-EPA New Chemical Categories
=IGeneral Mechanistic
—DNA binding by OASIS v.1.4
—DNA binding by OECD

—Protein binding by QASIS v1.4

— Protein binding by OECD

— Superfragments
EEndpoint Specific
—FEmpiric

Esters (Acute toxi
Thiols (Acute toxicity!

Radical

Radical => Radical..
Radical »» Radical..
Mo alert found

SN2

SN2 == Interchang...
SN2 =3 Interchang
SN2

SN2 == SN2 reacti
SN2 =» SN2 reacti..
No superfragment

1. Check the profilers
target endpoint;
2. Click Apply.

related to the

About Update
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QSAR TOOLBOX

Profiling
Profiling the target chemical

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

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

* Very specific results are found with the ECOSAR
Classification and the Protein Binding profilers.

* These results will be used later in the exercise to build
the category.
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QSAR TOOLBOX

Profiling
Profiles of “butyl 3-sulfanylpropanoate”

e T Ll X -
QSAR TOOLBOX @ H o100 E s
} Input } Profiling } Endpoint } Category Definition  » Data Gap Filling ¥ Report
Profiling Profiing Schemes The QECD QSAR Toolbox
o . ok In this case there is

structural evidence that
the target could interact to

Profiing methods Filter endpaint tree. .. ‘1 [target]

Predefined

Genel et v F%a DNA and proteins and also
Endpoint Specific o o) - has esters and thiol alerts
HSubstance Identity |n ItS structure.
HPhysical Chemical Properties . . ..
HEnvironmental Fate and Transport ThIS step IS Cr'tlcal for neXt
MEcatoxicological Information g rou p| ng Of dana |Og ues
uman Health Hazards i

rafile
rPredefined
rHGeneral Mechanistic
Radical
[—DNA binding by OASIS v.14 Radical =» Radical mechanism via ROS formation (indirect)
Radical => Radical mechanism via ROS formation (indirect) > Thiols
£ — i No alert found
rotein binding alerts for Chromosomal Ty O o aler foun
Protein binding alerts for ski zation . . Stz
[— Protein binding by QASIS v1.4 SN2 == Interchange reaction with sulphur containing compounds
SN2 = Interchange reaction with sulphur containing compounds => Thiols &
SN2
- [— Protein binding by OECD SN2 > SN2 reaction at a sulphur atom
Metabolism/Transformations SN2 == SN2 reaction at 2 sulphur atom == Thiols
— Superiagmerts o supefgmen
Documented r=IEndpoint Specific
(Observed Mammalian metabolism a A Esters
d Microbial metab: o s el VEEE Y Thiols and Mercaptans
dRat 1 |—DNA alerts for AMES by OASIS v.1.4 No alert found
B Observed Rat Liver 59 metabalsm |—DNA alerts for CA and MNT by OASIS v1 1 No alert found

Mo alert found
SN2
/2 > Interchange reaction with sulphur containing compg

N Interchange reaction with sulphur containing gp#ffpounds >> Thials an

1. Double click on the box | ™ ™" """ ™K
[' Dinding alerts for sKin sensitization
to open the nodes of the tree.
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QSAR TOOLBOX

Profiling
Profiles of “butyl 3-sulfanylpropanoate”

610!
QSAR TOOLBOX E E h oo B

b Input } Profiling » Endpaint b Category Definition b Data GapFilling b Report

Profiing Profling Schemes

I |

Aoply View

Profling methods
SelctAl | Unselect Al

Predefined
General Mechanistic > tein binding by OASIS v1.4
SM2

5M2 == Interchange reaction with sulphur containing compounds

i SN2 == Interchange reaction with sulphur containing compounds > > Thiols and disulﬁdw

l-'L Close

r—DNA binding by OASIS v.1.4 Ei:ﬁ:: =» Radical mechanism via ROS formation (indirect) 1 u RI g ht CI I c k to Se e W h y

Radical = Radical mechanism va ROS formation (indirect) == Thiols

L ONAbinding by OECD No ket fund the target is protein binder
2. Select "SN2
s >>Interchange reaction

— Pratein binding by OECD SN2 == SN2 reaction at a sulphur atom

. Explain . . .
MetabolismTransformation SN2 > SN2 reaction at a sulphur atom > Thiols . .
- onbond L) o crmeesmnsuos with sulphur containing
toamad o S compounds >>Thiols and

(—Aquatic toxicity classification by ECOSAR Esters

L ONA s forANES by OASIS 1 4 ot disulfide com poun ds”.
—DNA aletts for CA and MNT by OASIS v 1.1 No alert found Then CIiCk deta”S(See neXt

—Pratein binding alerts for Chromasomal aberation .. No alert found

SN2 )
—Pratein bincing alerts for skin sensitization by OA... SN2 == Interchange reaction with sulphur containing compounds SC re e n S h Ot -
SN2 =2 Interchange reaction with sulphur containing compounds > Thiols an
“FEmoiic v

r—Protein binding by 0ASIS v1.4
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QSAR TOOLBOX

Endpoints
Overview

* Remember, “Endpoints” refer to the electronic process of
retrieving the fate and toxicity data that are stored in the
Toolbox.

* Data gathering can be executed in a global fashion or on a
more narrowly defined basis.

* Since we are forming a category used further to predict
mutagenicity and skin sensitisation, we want to query
databases containing mutagenic and skin sensitisation
measured data in an effort to gather data for the target
chemical.

* Please also remember that when querying for members of the
category the Toolbox will search for chemicals which are listed
in the selected databases.
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QSAR TOOLBOX

Endpoints
Expanding the query domain

* When building a category, we are also interested in finding
chemicals for which no experimental data are available, but which
fit into the category, and thereby could be assessed as part of the
category.

* We therefore have to define the relevant inventory in which to
search for chemicals that could be grouped with the target
compound.

* For example, the user can choose to search for chemicals in a
national index like the US-TSCA inventory or EU EINECS or in
more restricted inventories like the OECD HPV list.

* Remember that the process of searching in inventories is time
consuming.
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QSAR TOOLBOX

Endpoints
Case study

* In this example, we conduct an expanded search for
chemicals belonging to a category.

* Select the following databases: Bacterial ISSTY;
Genotoxicity OASIS; Toxicity Japan; the two Skin
sensitization databases

* Among the inventories, select the "OECD HPVC Inventory”.
* Click “Gather data”.

* You will find that no experimental results are available for
this chemical.
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QSAR TOOLBOX

Endpoints
Gather data

= faie10) c@®&e\E
QSAR TOOLBOX T3 E h o100

» Profiling ¥ Endpoint » Category Definition  » Data Gap Filling

About Update

Delete Tautomerize The OECD QSAR
]

Databases I|F\Iter endpaint tree... 1 [targef] A
emIDPlus) Structure /_\_0?“0/_\_/! -
ESubstance Identity
EPhysical Chemical Properties
[HEnviranmental Fate and Transport
[EEcotoxicological Information
[HHuman Health Hazards )
ator Binding Affinit Acute Toxicity .
— Bioaccumulation
Catcinogericty
rHDevelopmental Toxicity / Teratogeni... |
HGenetic Toxicity )
] HIn Vitro
1 MUNR {Bacterial Reverse Mutation As...
[=|Gene Mutation
HE scherichia coli
Salmenella typhimurium
HHDNA Damage and Repair Assa...
] HEIDNA React. (Ashby Fragments)
HEHIn Vitra Mammalian Cell Micro....
. HHIn Vitro Mammalian Chromoso...
] HHMammalian Cell Gene Mutatio...
Inventories “HSister Chromatid Exchange As..
| ;fﬂ“;foxiciw
" EINE!
1% HPVC OECD g
N 1.Select databases related to the target endpoint; 2.Select
1 v

HPVC OECD; 3. Click Gather.
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QSAR TOOLBOX

Endpoints

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.

_— TBioig" s 8 ® A\ 3
h %

» Endpoint » Category Definition  » Data Gap Filling

QSAR TOOLBOX

About Update

Dats Import

- = o

Gather Import  IUCLIDS

=5}

Select All_J Unselect All

nan Health Hazards

Structure

FESubstance Identity

HAPhysical Chemical Properties
[EEmvironmental Fate and Transport
MEcotoxicological Information
HHuman Health Hazards

EProfile |

@ Al endpoints  (7) Choose. . from Tautomers o oK

1.Click OK to read all
available data.

1 Document 1/0/0
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QSAR TOOLBOX

Endpoints
Process of collecting data

In this example, an insert window appears stating
there was “no data found” for the target chemical.

58 %\ 8

About Update

» Category Definition  » Data Gap Filling

&

lll!lE!llllllllll!llllllllll!lE

Infermation

o There are no experimental data available for the
chemicals of interest,

nventories
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QSAR TOOLBOX

Endpoints
Recap

®* You have entered the target chemical being sure of the
correct structure.

* You have profiled the target chemical and found no
experimental data is currently available.

®* You have checked the databases related to mutagenicity
and skin sensitisation experimental data.

®* You have defined the inventory in which you want to
search for chemicals belonging to the category.

The OECD QSAR Toolbox for Grouping Chemicals into Categories 15.07.2016 37



QSAR TOOLBOX
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QSAR TOOLBOX

Category definition
Overview

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

* This is the critical step in the workflow.

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

Category definition
Case study

* For this example, the user could first select the Protein
binding by OASIS v1.4 mechanism of the target
chemical and query for all the chemicals with the same
mechanism in the selected inventory and databases
(see next screen shot).

* The user has first to query according to one profiler and
then subcategorise the results step-by-step according
to other profilers.
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QSAR TOOLBOX

Category definition
Defining Protein binding by OASIS v1.4 category

“8e\E

m E FI_I m E About Update

QSAR TOOLBOX )

» Profiling » Endpoint » Category Definition  » Data Gap Filling

Delete

2]
ering Delete Delete A

Filter endpoint tree. .. 1 [target]

Protein binding by OASISv14

/

2

Structure e
= 2 = Interchange reaction with sulphur containing compounds
rchange reaction with sulphur containing compounds = > Thiols and disuw

[HSubstance Identity

[EHPhysical Chemical Properties
[EHEnvirenmental Fate and Transport
HEcotoxicologi Grouping % ,G, ﬁ @

HHuman Healtl
[HProfile Chemical grouping can be very slow when inventories are selected. Al profiles
Do you want to continue? Acylation
Acylation = (Tio)carbamoylation of protein nudeophiles

Acylation = (Tio)carbamoylation of protein nudeophiles == Isothiocyanates, Isocyanates
Acylation == Acyl transfer via nudeophilic addition reaction
[ Bo not show this message X canca Acylation == Acyl transfer via nudeophilic addition reaction =3 Carbodiimides

Acylation = Acylation involving an activated {glucuronidated) carboxamide group v

yh
Combine profiles logically
3 @wo Oor 4 X cancel

natpH =1
natpH =4

== hindina by OFCM

Defined Categories

1. Highlight “Protein binding by OASIS v1.4”; 2. Click Define, the message that
grouping could be slow due to selected inventories appears; 3. Click OK; 4.
Confirm the category of the target and click OK.
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QSAR TOOLBOX

Defining Protein binding by OASIS v1.4 category

Grouping methods

Defined Categories

Category definition

Filter endpaint tree... 1 [target]

Structure il

B Substance |dentity

EPhysical Chemical Properties
EEmvironmental Fate and Transport
EEcotoxicological Information

EIHUM pefine category name X

| pi| Catecory name (122 chemicals)
D Cancel
H-lGengtic Toxicity
Hein Vitro
{IBacterial Reverse Mutation As...
HGene Mutation

Escherichia coli

Salmonella typhimurium
HHDONA Damage and Repair Assa.
HHDNA React. (Ashby Fragments)
HHIn Vitro Mammalian Cell Micro...
HHIn Vitro Mammalian Chromoso...
HHMammalian Cell Gene Mutatio...
“{HSister Chromatid Exchange As
“Hin Vivo
— Immunotoxicity
HHIrritation / Corrosion

E—hlanrntavieity

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

Category definition
Defining Protein binding by OASIS v1.4 category

* The Toolbox now identifies all chemicals with structural fragment
“Thiols and disulfide compounds” corresponding to mechanism
“Interchange reaction with sulphur containing compounds” and

domain “SN2” by Protein binding by OASIS v1.4 listed in the
databases selected under “"Endpoints”.

122 analogues are identified. Along with the target they form a
mechanistic category, used for gap filling.

* The name of the category appears in
the “"Defined Categories” window,
indicating the number of substances
belonging to the category.

oCumen

The OECD QSAR Toolbox for Grouping Chemicals into Categories 15.07.2016 44



QSAR TOOLBOX

Category definition
Reading data for Analogues

* The Toolbox will now retrieve those chemicals that have the same
protein binding mechanism (disulfide formation) as the target
compound.

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

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

i@ &ll endpoints () Choose... from Tautomers

e Note that in this example, as only databases are selected that
contain information for genetic toxicity endpoint, both options
give the same results.
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QSAR TOOLBOX

Category definition
Reading data for Analogues

Due to the overlap between the Toolbox databases same data for
intersecting chemicals could be found simultaneously in more
than one databases. The data redundancy is identified and the
user has the opportunity to select either a single data value or all
data values.

Repeated values for: 37 data-points, 18 groups, 18 chemicals - ad X
Data points...

Endpaint CAS Structure Value Author A Select one

Gene mutation 143-30-4 = Megative Kirkland et al.
&
(Gene mutation 145-30-4 @ Negative Kazius 1, McG Ivert
R., Bursi R,
Gene mutation 97778 _— Megative Kirkland et al. Check Al
. L . : .
Gene mutation 97-778 Exi Megative Kazius Jf McGuire Uncheck Al
R.,BursiR
Gene mutation 137-268 e Positive Kirkland et al.
Pt
Gene mutation 137-268 o Positive Kazius J, McGuire
' R.,BursiR
Gene mutation 52-90-4 3 o MNegative National
.
| iad Institute X Cance
< >

1. Click Select one and then 2. Click OK
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QSAR TOOLBOX

Category Definition
Read data for Analogues

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

CSAR Teolbox 34007 >

742 data points gathered across 92 chemicals.

K

1. Click OK E
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QSAR TOOLBOX

Category definition
Summary information for Analogues

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

— o c 8 ® |
QSRR TOOLBOX T3 5 th o0 fre T

» Profiling » Endpoint » Category Definition  » Data Gap Filling

Categorize Delete

Grouping methods Filter endpoint tree... ‘1 [target]

. o - N
Structure F_'}-off M @}—sn
= a= N2 N

ESubstance Identity

[EPhysical Chemical Properties
EEnvironmental Fate and Transport
EEcotoxicological Information

EHuman Health Hazards B
HEAcute Toxicity (@),
— Bioaccumulation

HECarcinogenicity .
[HHDevelopmental Toxicity / Teratogeni... |
HEGenetic Toxicity

HIn Vitro

HBacterial Reverse Mutation As_

Escherichia coli (5/10)

Salmonella typhim... (81/673) M: Positive, Megati... M: Megative, Negat... M: Megative, Negat. . M: Negative, Megat. . M: Negative, Negative M: Negative,
it Dosan s sed Hasad

HHDNA React. (Ashby Fragments) _

HHIn Vitro Mammalian Cell M. (1/1)

[HEAIn Vitro Mammalian Chr... (11/21) W2 Negative

HHMammalian Cell Gene Mut... (3/3) M: Positive

Defined Categories {#Sister Chromatid Exchange As.

—Hin Vivo (2/2)

— Immunotoxicity

HEIrritation / Corrosion

— Neurotoxicity
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QSAR TOOLBOX

Category definition
experimental data

Side-bar of

()

» Profiling

QSAR TOOLBOX

» Endpoint

Categorize Delete

Filter endpaint tree...

Structure

ESubstance Identity
hysical Chemical Properti
nvironmental Fate and Tral

=]

EEcotoxicological Information|
EHuman Health Hazards
HEAcute Toxicity
— Bioaccumulation
HECarcinogenicity
HEDevelopmental Toxicity /
HEGenetic Toxicity
HIn Vitro
HBacterial Reverse Mutation As_
[=1Gene Mutation
Escherichia coli (5/10)
{H1Salmonella typhim... (81/673)
HHDNA Damage and Repair Assa...
HHDNA React. (Ashby Fragments)
HHIn Vitro Mammalian Cell M. (1/1)
HHIn Vitro Mammalian Chr._. (11/21)
HHMammalian Cell Gene Mut... (3/3)
“#Sister Chromatid Exchange As_
—Hin Vivo (2/2)

—Immunotoxjcity

~

<l

Defined Categories

I:l Transpose

©®®

About Update

o1 1
10100

Original value Strain Test type Test organisms  Refere »

(=pecies) nce
S0Urce
(e MENL B Positive (Gene  Positive (Gene TA 100 Bacterial reverse Salmonella CCRIS ~
mutation I} mutation 1} mutation aszay  typhimurium databa
fa n Amac tacts ea Traw
Gene mutation Positive (Gene  Positive (Gene TA 92 Bacterial reverse Salmonella CCRIS
Gene mutation Positive (Gene  Positive (Gene TA S8 Bacterial reverse Salmonella CCRIS
Gene mutation Positive (Gene  Positive (Gene TA 100 Bacterial reverse Salmonella CCRIS
Gene mutation Positive (Gene  Positive (Gene TA 102 Bacterial reverse Salmonella CCRIS
mutation I} mutation [} mutation aszay  typhimurium databa
(e.g. Ames test) ze Tox
Gene mutation  Positive (Gene  Positive (Gene TAS2 Bacterial reverse Salmonella CCRIS
Gene mutation Positive (Gene  Positive (Gene Neo strain info Bacterial reverse Salmonella Journa
Gene mutation Megative (Gene Negative (Gene TA S8 Bacterial reverse Salmonella Mutatio
mutation I} mutation 1} mutation aszay  typhimurium n Rese
(e.g. Ames test) arch, =

L

1

M: tive, Negat._. M: Negative, Negat. . M: Negative, Negat._. M: Megative, Negative M: Negative,

M: Negative
M: Positive

1. Double-click on the cell with measured data to see detailed v
information for the data points.
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QSAR TOOLBOX

Category definition
Side-bar of experimental data

®* You have identified a mechanistic category consisting of
122 analogous (Protein thiol-disulphide
interchange) by Protein binding by OASIS v1.4
classification.

* The available experimental data for these 122 similar
chemicals are collected from the previously selected
databases under Endpoint section.

®* The user can proceed with subcategorisation process.
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QSAR TOOLBOX

Category definition
Categorization by ECOSAR

* After the available data has been retrieved, the user
can then further subcategorize the results according to
“"ECOSAR Classification”.

* These steps are summarized in the next screen shot.
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QSAR TOOLBOX

Category definition
Subcategorization by ECOSAR by “All categories”

QSARITNOLBOX

» Endpoint

Delete

er endpoint tree...

Structure F_}w/—f :Hr @}—— /_>}_ e
Der:mgrn;:rul ical Properties
1azard classificatio
hazard clssification by F‘allef:nd Transport
imate biodeg ’ al Information X

Endpoint Specific Define category name =
SEiEs ::]E:EIC Foicin cassi HEAcute Toxicity WTP:
wue aquatl | Bioaccumulation Category name (& chemicals) orized: Aguatic toxicty dassification b ECDSAF‘

(1) Aliphatic Amine: [ECarcinogenicity a
(1) Aliphatic Amine: HHDevelopmental Toxicity / Teratogeni... Cancel
FEIGenetic Toxicity B
FElin Vitro
—|Bacterial Reverse Mutation As_
=1Gene Mutation
Eye irritation/ co . EEscherichia coli (5/10) 5
? i rnutager!lc _ ) i ! i (¥ Salmonella typhim... (81/673) _ M: Positive, Negati... M: Megative, Negat.. M: Neg! . M: Negative, Megat.. M: MNegative, Negative M: Negative,
? 1 HEIDNA Damage and Repair Assa. .
Metabolism/Transformations il 3 HEDNA React. (Ashby Fragments)

D 1 : Ll Vitro Mammalian Cell M. (1/1)

Documented X M- Negat
Observed Mammalian metab [MEIn Vitro Mammalian Chr... (11/21) - 99.3. Ve
Observed Microbial metabolism . = FEMammalian Cell Gene Mut___ (3/3) M: Positive

e'i :a: ILH L { \ rgani Y@ sister Chromatid Exchange As...
rved Rat Liver =

Simulated in Vivo (212)

munotoxicity

122 D

1. Click Subcategorize; 2. Select ECOSAR profiler;
3. Select “All categories”; 4. Remove; 5. Confirm the new category by clicking OK.

) ) ) ) 15.07.2016
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QSAR TOOLBOX

Category definition
Subcategorization by ECOSAR by “All categories”

°* Note that the target chemical belongs to two ECOSAR
classes:

—Thiols and mercaptans
— Esters
®* The user eliminates all chemicals which do not belong to

both these two classes by selecting the “All categories”
radio-button.

* The result is that only 8 additional category members
along with the target are identified (see next screen
shot).

The OECD QSAR Toolbox for Grouping Chemicals into Categories 15.07.2016 53



QSAR TOOLBOX

Category definition
Subcategorization by ECOSAR by “All categories”

QSAR TODLBOX Tl

» Profiling » Endpoint » Category De

About Update

Categorize Delete

Filter endpaint tree...

Structure
verfragments A Ea h = . EARY

zard d

[HSubstance Identity

Physical Chemical Properties
[HEnvironmental Fate and Transport
[HEcotoxicological Information

uman Health Hazards (414, _ M: Positive M: Positive M: Positive )

[HProfile
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QSAR TOOLBOX

Category Definition
The result of subcategorization by ECOSAR by
“All categories”

* In this example, the retrieved chemicals have identical
mechanistic profiles.

* The number of chemicals retrieved is therefore low.

®* One could consider building the category allowing for two
subcategories to remain.

* For example, the user could decide to build a category with
the same protein binding mechanism but allowing
chemicals belonging to either one of the two ECOSAR
classes.

®* This is done by selecting the radio-button “At least one
category” and “pruning” all others (see next screen shot).
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QSAR TOOLBOX

ategory Definition
The result of subcategorization by ECOSAR by “At least one”

RaEE -— e 80\ B
1O X TS E h To100

About Update

» Profiling » Endpoint » Category Definition  » Data Gap Filling

Cateanrize Delete

Subcategorization

Filter endpoint tree... Grouping methods
Ionization at pH
Ionization at pH
Protein binding

Structure

Protein binding potency
Superfragments

BSubstance Identity hazard classification
Physical Chemical Properties Uttimate biodeg
Environmental Fate and Transport Endpoint Spedfic

. ; . Acute aguatic tc
Ecotoxicological Information SEniEETETEE

EHuman Health Hazards o2742), [ M- Positive, Neg i ¢ E M: Megative, Negat... |

P

arcinogenicity
DART scheme

Category name (38 chemicals)

borized: Aquatic toxicty dassification b EE[JSAF‘. (2} Inorganic Compound
(13) Meutral Organics

(3) Not dassified

(6) Not Related to an Existing ECOSAR
(2) Phenol Amines

(4) Phenols

(2) Phenols, Poly

1) Salt

Metabolism/Transformations (1) SHOULD NOT BE PROFILED
Do not account metabolism (1) Substituted Ureas
Documented (5) Thiocarbamate, Di(Substit)
d Mammalian metabc
d Microbial meta

(1) Triazines, Aromatic
(1) Triazoles (Non-Fused)
(1) VinylfAllyl Alcohols

<

1. Click on first category 2. Click Subcategorize; 3. Select ECOSAR profiler; 4. Select "At
least one category”; 5. Remove; 6. Confirm name of new category and click OK.
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QSAR TOOLBOX

Category Definition
The result of subcategorisation by ECOSAR by
“At least one”

* The result of the second subcategorisation is a chemical category
with 38 members along with the target (see next screen shot).

* After identifying category members according to a specific
mechanism or mode of action it is always necessary to verify
whether any of the selected chemicals have additional
mechanisms or modes of action, which would make them
unsuitable for the category. This can be done by using the
“Subcategorisation” procedures.

* For example, there could be chemicals that have specific DNA
binding mechanisms, due to additional functional groups in the
molecule (this is demonstrated in the next screen shots).
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QSAR TOOLBOX

Category Definition
The results of eliminating dissimilar chemicals

() e
Ll 10100

¥ Profiling ¥ Endpaint » Category Definition  » Data Gap Filling

About Update

Delete

Grouping methods
Predefined Adjust options

Target

Radical
Radical >> Radical mechanism via ROS formation (indirect)
Radical => Radical mechanism via ROS formation (indirect) == Thiols

@ Al ategories

M: 1.29E3 mg/kg, ...

Analogues
(37) Radical
(37) Radical == Radical mechanism via ROS formation (indirect)
(37) Radical == Radical mechanism via ROS formation (indirect) => Thiols

DPRA Lysine peptide depletion

Estrogen Receptor Binding
half-ife (Ka, pH 7)
half-ife (Ka, pH ¢
half-ife (Kb, pH 7)(H: W: Negative, Negative
half-ife (Kb, pH

halfife (pH 6. f - M: Negative, Negat. .. M: Negative, Negat... M: Negative, Negat... M: Negative, Megat._. M:

Metabolism,Transformations

Do not account metabolism - .

Documented M: Positive : Negative, Megat. ..
ol M: Positive

Simulated
ation simulator
simulator (alkaline med

mv Select different

’ Remove
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QSAR TOOLBOX

Category Definition
Recap

* In this example, no outliers in terms of mechanism of action are
identified and no chemicals will be eliminated from the category.

* The result is a group of chemicals that can bind to protein by the
same mechanism (disulfide formation) and that belong to either
the ECOSAR class(es) of “Thiols (mercaptans)” or “Esters AND
Thiols (mercaptans)”.

* Chemicals with other specific mechanisms or modes of actions
have been eliminated so it is expected that the remaining
chemicals have similar behaviour for many regulatory endpoints.

* Note that for aquatic toxicity, it is expected that differences in
trends could be observed between chemicals belonging to the
ECOSAR class(es) of “"Thiols (mercaptans)” or “Esters AND Thiols
(mercaptans)” and therefore these should be considered as two
subcategories.
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QSAR TOOLBOX

Category Definition
Preliminary evaluation of the category

* In this particular example, insufficient data is available
to fill data gaps and further testing may be necessary.

* Nevertheless, for Ames mutagenicity and sensitisation,
the coherence and consistency of the available data can
be assessed.

®* Regarding point mutation according to the Ames test,
the Toolbox has identified 20 chemicals across category
consisting of 38 analogues for which results are
available (see next screen shot).

* As point mutation is a “qualitative” endpoint, the data
gap can be filled by read-across.
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QSAR TOOLBOX

Category Definition
Selecting Data Point for AMES mutagenicity

* In this example navigate through the endpoint tree by
opening the nodes of tree.

* Highlight the blank space for “AMES mutagenicity”
under the target chemical.

* In this case we mixed all experimental results with
different metabolic activation.
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QSAR TOOLBOX

Outlook

* Background
* Objectives
* Specific Aims
* The exercise
* Workflow of the exercise
®* Chemical Input
* Profiling
®* Endpoints
* Category definition
* Data gap filling
* Ames
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QSAR TOOLBOX

Data Gap Filling(Ames)
Apply read-across

e o0 c®e® e
QSAR TOOLBOX I_I_l 10100 About Update

¥ Profiling » Endpoint » Caty Z%n ¥ Data Gap Fillinp
Delete The OECD QSAR Toolbox
for Grouping Chemicals

Delete All

|F|\ter endpoint tree. ..

Structure K off“! i e O ,—/_/_/_“, —
J SH SH

HSubstance Identity

EHPhysical Chemical Properties
EEnvironmental Fate and Transport
HElEcotoxicaological Information

Endpoint Specific
Acu i toxi i EHuman Health Hazards

HEAcute Toxicity (112), M: 1.29E3 mg/kg, ...
— Bioaccumulation
HECarcinogenicity
HEDevelopmental Toxicity / Teratogenicity
H=Genetic Toxicity
H=In Vitro
HlBacterial Reverse Mutation Assay (e.g. Ames
S1Gene Mutation
[HEscherichia coli (1/2) M: Negative, Negative
[H Salmonella typhimurium (20/162) M: Negative, Negat... M: Megative, Megat... M: Negative, Megat... M: Negative, Megat... M:
HEIDNA Damage and Repair Assay. Unscheduled
HEIDNA React. (Ashby Fragm| . . . .
anmovenmaisncaiv| L. IN Order to used more qualitative category highlight
HHIn Vitro Mammalian Chrom

Lavmmam caicenend LNE  Category with bigger number of experimental data

“HHSister Chromatid Exchang

L vio [38]. 2. Highlight the cell in data matrix corresponding
[ mmneioxey to mixed Ames under the target chemical. It will be

HHIrmitation / Corrosion

E o | < empty. 3. Go to data gap filling. -

38 Subcategorized: Aquatic toxicity classification by ECOSAR 1/0/0
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QSAR TOOLBOX

Nata Gap Filling Method
O Read-across
® Trena analysis

) (Q)SAR models

Target Endpoint

Data Gap Filling(Ames)

Ap

(&
i

ply

read-across

p afiling dpo gory D o D p 0 epa
Filter endpaint tree. .. \1 [target] | |2 \ |3 \ |4 | |5 | \a | |7 \ E A
A
=
A B Ed
P NP e o /_/_/_/—ua CHz
Struct 5 S L
ructure ;L‘jﬂ @ & < } <O> ) sﬁ_/
HSubstance |dentity
Possible data inconsistency — m]

FPhysical Chemical Properties
FEnvironmental Fate and Transport
EEcotoxicological Information
EHuman Health Hazards )
FEAcute Toxicity (172),
— Bioaccumulation
HECarcinagenicity
HEHDevelopmental Toxicity / Teratogenicity
FHElGenetic Toxicity
—H=in Vitro
[—|Bacterial Reverse Mutation Assay (e.g. Ames ...
(1Gene Mutation
Escherichia coli (1/2)
Salmonella typhimurium (20/162)
HEHDMNA Damage and Repair Assay, Unscheduled ..
FEHDMNA React. (Ashby Fragments)
HHIn Vitro Mammalian Cell Micronucleus Test
HHIn Vitro Mammalian Chromosome Aberrati... (2/4)

HEMammalian Cell Gene Mutation Assay (1/1)
“FSister Chromatid Exchange Assay
~HIn Vivo 111y

— Immunotoxicity
R lrritation / Corrosion

—

» - Metabolic activation
» - Strain

! L pfANo strain info (17 points}
i KA TA 100 (34 points)
RATA 102 (3 points)
-BATA 104 (2 points)
-BATA 1535 (29 points)
-RAATA 1537 (24 points)
-RATA 1538 (11 points)
BATA 87 (8 points)
i R TA 88 (34 points)

LA WPZ uvrA (2 points)

» - Test organisms (species)

> - Phylum

» -Class
“ - Scale/Unit

H EGene mutation | (164 points)

Selected [164/164] poin

3

M: 1.29E3 mglkg, ...

M: Megative, Negative
M: Megative, Megat... M: Megative, Negat... M: MNegative, Negat... M:

M: Megative, Negat. .

1. Select Read-across; 2. Click Apply; An window alerting you for possible
data inconsistencies appears; 3. Click OK.
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QSAR TOOLBOX

Data Gap Filling(Ames)
Results of Read-across

‘01010 )
& i o Shod
QSAR TOOLBOX Ll 10100 About Update
» Profiling » Endpoint » Category Definition » Data Gap Filling
Filling ECD QSAR
a Ch
¥
Data Gap Filling Method | |B
O Read-across
HY
@ Trend analysis . = e
& Structure F_)—ff Q r/—/_F
® (Q)SAR models i B
Target Endpoint
[T T T@Gene Miaaton 064y T M Hegatie Neget . M Negate, egat . M: Negatie, Negat .. M:Negaive, Negat . M Neglhe, Negahe I Negatie Negat . M
< >
Desaiptors | | predction | Accept prediction
Return to matrix
Read across prediction of Gene mutation,
taking the highest mode from the nearest 5 neighbours, based on 74 values from 5 neighbour chemicals,
Dbserved target value: N/A, Predic’ted target value: ‘Negative” ' Select/filter data
Positive Gap filling approach
Descriptors/data
Model{(Q)SAR
Calculation options
Visual options
5 Information
2 Miscellaneous
£
& Equivocal
€
E
0
T
L
Negetive seee
t t t
200 300 4.00
log Kow
Descriptor X: | log Kow w
38 Subcategorized: Aquatic toxicity classification by ECOSAR Create prediction by gap filling 01 o]
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QSAR TOOLBOX

Data Gap Filling(Ames)
Interpretation of Read-across

* The all 20 analogues are non-mutagenic in the Ames assay,
except for three chemicals.

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

* 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 build a group of mechanistically
and structurally similar analogues. Hence, structurally similar
analogues interact to DNA at same mechanism.

* Perform subcategorizations by DNA alerts for AMES, MN and
CA by OASIS v.1.4
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QSAR TOOLBOX

Data Gap Filling(Ames)
Subcategorization by DNA alerts for AMES, MN and
CA by OASIS v.1.4

- o1
Ll 10100
» Profiling * Endpoint » Category Definition » Data Gap Filling

QSAR TOOLBOX

Filling
¥

Subcategorization

Grouping methods | |B
Protein binding by OA! 1.4

Protein binding by OECD Target

$H
in binding potency No alert found
Superfragments O ‘_/_/_/_
) . P =
Uitmate biodea e M: Negative, Negat... M: Negative, Negat.... M: Negative, Negat...| M: Negative, Negat...| M: Negative, Negative M: Negative, Negat...
Endpoint Specil . )
>

Acute aquatic & ; classification by (M Differ from target by:
Acute aguatic A by DA

Adjust options

P Accept prediction

Return to matrix

prediction of Gene mutation,
neighbours, based on 74 values from 5 neighbour chemicals,

Analogues : N/ A, Predicted target value: 'Negative' I Select/filter data
18) No alert found | i R
(2) Radical
(2) Radical > > Radical mechanism via ROS formation (indirect) g Mark chemicals by descrif \yalue

ui
Eye irrit:
Eye irrit; I Mark focused chemical
in vitro mut: )

2) Radical > Radical mechanism via ROS formation (indirect) >> Thiols Filter points by test co

Mark focused points
Invert existing marks
Remove marked chemicals/points

Clear existing marks

Metabalism/Transformations H H H Selection navigation
Do not account metabolism f g g Gap filling approach
Documented | | | & i ldata

ved Mammalian metabolism

e 1. Subcategorization
souiiod 2. Select DNA alerts for AMES, MN
- = and CA by OASIS v.1.4;

Dissociation simulation WL Select different
Hyc ulator (acidic) . .
o o ) —— 3. Click Remove to eliminate

38 Subcategorized: Aquatic toxcity classification by ECOSAR Create prediction by gap filling d i Ssi m i Ia r C h e m iCa I o A
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QSAR TOOLBOX

Data Gap Filling(Ames)

Results after Subcategorization by DNA alerts
for AMES, MN and CA by OASIS v.1.4

&6 % X\ B

g
QSAR TOOLBOX About Update

» Profiling ¥ Endpaoint } Category Definition » Data Gap Filling

Filing

#

Data Gap Filing Method |

O Read-across j:
&H
Trend i o ) o s
@ Trend analysis Structure r_}“’/—f O): _/—/_/_ —
® (Q)SAR models 2 s 5H sH

Target Endpoint
[ [ ] FeGene Mutation certss) | S ENESEe R EEha ey et M 0 .
>

Human Health Hazards

<
Descriptors | | Prediction | Accept prediction
Return to matrix
Read across prediction of Gene mutation,
taking the highest mode from the nearest 5 neighbours, based on 74 values from 5 neighbour chemicals,
Observed target value: N/A, Predicted target value: "Negative' |E Select/ffilter data
Fositive Mark chemicals by descriptor value

Filter points by test conditions
Mark focused chemical
Mark focused paints

Z

g

£

& Equivocal

T H

E ;

@ H

T H

@ H

Megstive i -89
+ + + t + t t t t t t t
0.s0 1.00 150 200 250 300 3350 4.00 4.50 500 550 6.00
log Kow
Descriptor X:  log Kow ~
38 Subcateqgorized: Aquatic toxicity classification by ECOSAR Create prediction by gap filling LA
68
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QSAR TOOLBOX

Data Gap Filling(Ames)
Subcategorization by in vitro mutagenicity
(Ames test) alerts by ISS

QSAR TOOLBOX s

About Update

» Profiling ¥ Endpoint ¥ Category Definition » Data Gap Filling

Adjust options

Aguatic toxidt ssification by ECOSAR

ECD QSAR Toolbox

emicals

ccumulati T m alert:

No alert found

Differ from target by

Accept prediction

Return to matrix
ain binding ale Analogues Read across prediction of Gene mutation, 1
Protein Bindin — T 1} Nitro-aromatic st mode from the nearest 5 neighbours, based on 74 values from 5 neighbour chemicals, filte
! binding - (17) No alert found Observed target value: N/&, Predicted target value: ‘Negative' - Select/filter

1 rules by BfR
orrosion Inclusion rules

“hemical elements
Groups of elements

cki Byla Oacic

Metabolism/Transformations.
Do not account metabolism
Documented

Mark chemicals by descriptor value
Filter points by test conditions
Mark focused chemical

Mark focused points

Invert existing marks

Remove marked chemicalsfpoints

Clear existing marks

Simulated
Auto

imulator (akaline medium)
wik

nulator (acidic)

nulator (basic)

Select different

Descriptor X: |\og Kow

38 Subcategorized: Aquatic toxicity classification by ECOSAR Create prediction by

1. Subcategorization

2. Select in vitro mutagenicity (Ames test) alerts
by ISS;

3. Click Remove to eliminate dissimilar chemical.
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QSAR TOOLBOX

Data Gap Filling(Ames)
Results after Subcategorization by in vitro
mutagenicity (Ames test) alerts by ISS

= ® = et
QSAR TODOLBOX T3 108 pbaut Undate
» Profiling » Endpoint } Category Definition » Data Gap Filling

Filling

#
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: : Filter points by test conditions
| H Mark focused chemical
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€
E
H
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log Kow
Descriptor X: | log Kow ~
38 Subcategorized: Aquatic toxicity classification by ECOSAR Create prediction by aap filling LA —
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QSAR TOOLBOX

Data Gap Filling(Ames)
Subcategorization by Organic functional groups
(nested)

B

» Endpoint

[ )
» Profiling
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Protein binding alert:
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Thioalcohol

fer from target by
hemical eleme At least one category

Groups of elemen

Lipinski Rule Oasi

Organic Functional group
Organic functional groups
Organic functio

Structural similarity

Analogues

(1) Alkane branched with quaternary carbon
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_____,_

n
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Click Remove to
eliminate dissimilar
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I select different

' Remave

Descriptor X: | log Kow

log Kow

Accept prediction
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[ Select /filter data
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Mark chemical descriptor value

Filter points ns

Mark focuse
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Invert existing marks

Remove marked chemicals/points

Clear existing marks
Gap filling approach
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Model/(Q)SAR
Calculation options
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Information
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38 Subcategorized: Aquatic toxcity classification by ECOSAR

Create prediction by gap filling
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QSAR TOOLBOX

Data Gap Filling(Ames)

Results after Subcategorization by Organic
functional groups (nested)
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38 Subcategerized: Aquatic toxicity classification by ECOSAR Create prediction by gap filling ]
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QSAR TOOLBOX

Data Gap Filling(Ames)
Interpretation of Read-across

* All results of the category members are consistent.
They all are negative in the Ames test. The available
results for point mutation therefore appear to confirm
the adequacy of the category.

* The same exercise can be performed for skin
sensitisation (see next screen shot).
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QSAR TOOLBOX

Outlook

* Background
* Objectives

* Specific Aims
* The exercise

* Workflow of the exercise
®* Chemical Input
* Profiling
®* Endpoints
* Category definition
* Data gap filling
* Ames
* Skin Sensitization
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QSAR TOOLBOX

Data Gap Filling(Skin sensitization)
Apply Read-across

- = o1 1 5
QSAR TOOLBOX X 10100 About Update
» Profiling » Endpoint } Category Definition » Data Gap Filling

The OECD QSAR Toolbox
for Grouping Chemicals
Into Categor

Developed by

nata Gap Filing Method [Filter encpoint tree... [1 terget]
O Read-across A j:
@ Trena analysis o W che @ “<:> h/_/—ﬁc»’ CHs
Structure J Sk
® (Q)SAR models 4(—f @ SH O o S{I_/
Target Endpoint FISubstance Identity Possible data inconsistency - O X
stn s [EPhysical Chemical Properties Test organisms (species)
EEnvironmental Fate and Transport E:E:r:m
[FEcotoxicological Information Class
[EHuman Health Hazards ., Phylum {common name)
HEAcute Toxicity (112), ScalelUnt M: 1.29E3 mg/kg, ...
— Bioaccumulation
HHCarcinogenicity i Create prediction by ¢
H#Developmental Toxicity / Teratogenicity ., I
HHGenetic Toxicity (20/170), T e ganve | egative, Megat... M: Negative, Negat... M: Megative, Negat... M:
— Immunotoxicity
HHIrritation / Corrosion
— Meuratoxicity
HHPhatoinduced Toxicity %psghnfeiﬂiﬂ; EC3fratio)
—Repeated Dose Toxcity , i e e el
(SSensitisation e () Skin Sensitization (Danish EPA)
HRespiratory Tract
HSkin converted data
3 from scale Skin sensitization EC3(ratio)
Hin Chemico 2 from scale Skin sensitis: is)
{Hin Vitro
In Vivo
FEHGPMT M: Positive Selected [5/5] p
LLMA 3 v
e o | S
HEMiscellaneous M: Positive M: v
1. Highlight the data endpoint box corresponding to Skin sensitisation under the target chemical, note it
will be empty; 2. Select Read-across; 3. Click Apply, an insert window alerting you for possible data
inconsistencies appears (this issue is related to Scales, see more details on next screen shot); 4. Click OK.
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QSAR TOOLBOX

Data Gap Filling(Skin sensitization)
Apply Read-across Scales

* This window shows all available scales corresponding to
skin experimental data.

* The checked scale is the default one. This means that
all other are converted into the default one.

* To see scale details go to: Options; Click on Edit scale
definitions button. |E|:IiI: scale definitions, .. |

®* This conversion is performed in Toolbox in order of
standardize skin sensitisation experimental data.
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QSAR TOOLBOX

Data Gap Filling(Skin sensitization)
Result Read-across

]
‘_I_l o 1
QSAR TOOLBOX 10100
» Profiling » Endpoint » Category Definition » Data Gap Filling
Filling
¥
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Opti (=
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Skin sensitization ARE . . . .
- Skin sensitization ARE c32 Scale description () ppm (air) Crum () ppm (air) SO uwm
- Skin sensitization DPRA (ordingl) @ majml M @ majml M
- Skin sensitization DPRA (ratia)
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- Skin sensitzation EC3(ratio) 1/Endpaint, 1jmg/L ©) 1/Endpeint, 1/malL [l
- Skin sensitzation h-CLAT © Q(E”dDOim_I}r log(mg/L) € g(Endpoim.:}, log(molfL)
in sensitzation Kerafjgfens  _ (0 log(1/Endpaint), log{1/mg/L) @) log{1/Endpaint), log(1/mol/L)
e = A .
[ \/ OK ] [ x Cancel ] Ie Restore deﬁult]
1. Click Options; 2. Select Options and Click Units; 3. Click Edit scale definitions inconsistencies =
4.See SKkin.
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QSAR TOOLBOX

Data Gap Filling(Skin sensitization)
Result Read-across
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QSAR TOOLBOX

Data Gap Filling(Skin sensitizati

QSAR TODLBOX

Result Read-across
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» Profiling
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In this case there is one chemical with negative experimental data,
1. Double click on a dot to see detailed information

2. Click difference to target
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QSAR TOOLBOX

Data Gap Filling(Skin sensitization)
Result Read-across

Subcategorization - O x

Grouping methods P
DINA alert Adjust options ¥ Endpoint » Category Definition  » Data Gap Filling

DNA alert:

About Update

Target oot -
Similar 100% for ur_?unmg (
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i i i i i i i i Descriptors/data

: : : ' : : ' : Model/(Q)SAR
Toxicological : : : : ; ; : : : : : Calculation options
Repeated dose (HESS) | : g Visual options
Experimental g g g i g Information
Miscellaneous
Metabalism/Transformations
Do not account metabolism
Documented
Observed Mammalian metabolisr
Observed Microbial metab
Observed Rat In u
Observed Rat Liver 59 metabolig
Simulated

@ select different

' Remove

The red colour profilers are indication for analogues having categories different to the target.
1. In this case, the subcategorization by Structural similarity (default options) is applied
2. Analogues with similarity less than 20% are removed.
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QSAR TOOLBOX

Data Gap Filling(Skin sensitization)
Accept the prediction

KRN
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1. Click Accept the prediction; 2. Click OK;

Descriptor X: | log Ko

3. Click Return to the matrix. —
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QSAR TOOLBOX

Data Gap Filling
Recap

* Based on the profiling results of a target chemical, you
have built a category with two subcategories.

®* You have gathered available experimental results for
the members of the category.

* You have performed a preliminary evaluation of the
category based on the available experimental data.
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QSAR TOOLBOX

Outlook

* Background
* Objectives

* Specific Aims
* The exercise

* Workflow of the exercise
®* Chemical Input
* Profiling
®* Endpoints
* Category definition
* Data gap filling
* Ames
* Skin Sensitization
°* Evaluation by QSAR model
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QSAR TOOLBOX

Data Gap Filling
Preliminary evaluation using a QSAR model

* The robustness of the category could be further
evaluated with the help of external QSARs from the
Toolbox library of QSARs.

* To access the available models for a given endpoint,
highlight a cell in the matrix for a given endpoint (e.qg.
Sensitisation>>skin) and click on “(Q)SAR models”

* The list of available QSAR models related to the given
endpoint appear in the box "QSAR models” (see next
screen shot).

* In this example, only one model "DB Danish EPA Skin
sensitisation” is available.
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QSAR TOOLBOX

Data Gap Filling
Preliminary evaluation using a QSAR model

® 2 o e
QSAR TOOLBOX 10100 about Update
} Profiling ¥ Endpoint ¥ Category Definition » Data Gap Filling
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EC3 (64 - itive M: Positive
HMiscellaneous (6/6) M: Positive M- Positiy

—lUndefined Assay
Skin Sensitisation qﬂll P\: Positive
- = — ToxCast -

~EHToxicity to Reproduction

“HToxicokinetics, Metabolism and Distribution
frat= P

1. Highlight a cell in data matrix associated with Skin Sensitization endpoint; 2. Select
#+ (Q)SAR models; 3. Only Skin sensitisation (Danish EPA) is available (by default).
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QSAR TOOLBOX

Data Gap Filling
Background information on the external QSAR
model

* Before applying a QSAR model it is recommended to
consult its documentation.

* Perform right click over the name of the model and
select "Model about”.

* A window with summary information on the available
models for that endpoint will appear (see next screen
shot).
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QSAR TOOLBOX

Data Gap Filling
Background information on the external QSAR
model
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1. Perform right click over the model; 2. Select Model About; 3. Click Close.
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QSAR TOOLBOX

Data Gap Filling
Applying of the model to the members of the
category

* The model can be used to evaluate the category by
applying it to all the chemicals in the category and
analysing the results.

* To apply the model simultaneously to all the chemicals:

- in the category, select the model, right-click upon
it and select “Predict Endpoint” and “All chemicals”.

- in the domain of the model, select the model, right-
click upon it and select “Predict Endpoint” and “All
chemicals in domain” (see next screen shot).
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QSAR TOOLBOX

Data Gap Filling
Applying of the model to the members of the
category
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38 Subcategorized: Aquatic toxicity classification by ECOSAR 1/0/0
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QSAR TOOLBOX

Data Gap Filling
Results from the model

* For all chemicals in the category which are also in the
applicability domain of the model, estimations are
generated and inserted into the data matrix, preceded

by the letter “"Q”".

* Estimations are generated for 20 chemicals out of 36 in
the category (see next screen shot).
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QSAR TOOLBOX

Data Gap Filling
Results from the model
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QSAR TOOLBOX

Data Gap Filling
Interpretation of the Results

* Those chemicals which are in its applicability domain,
are predicted to be skin sensitisers, with the exception
of cyclohexanethiol (Equivocal).

* Overall the model tends to confirm the evaluation of the
category based on the available experimental data,
namely that the chemicals in this category are probably
skin sensitisers, except for some chemicals which are
not bioavailable.

®* Based on this evaluation, it could be envisioned to limit
the testing plan for this endpoint to identify those
chemicals which are not skin sensitisers due to low
bioavailability (e.g. Log Kow > 6).
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QSAR TOOLBOX

Outlook

* Background
* Objectives

* Specific Aims
* The exercise

* Workflow of the exercise
®* Chemical Input
* Profiling
®* Endpoints
* Category definition
* Data gap filling
* Report
®* Save the prediction result
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QSAR TOOLBOX

Report
Overview

®* Report module could generate report on any of
predictions performed with the Toolbox.

* Report 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.
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QSAR TOOLBOX

Report
Generate Report
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1 of Skin Sensitisation for cyclohexanethiol

~ualable report temolates QSAR Toolbox prediction for single chemical

Standard (predefined)

Custom (user defined)
Edi

The tempiate of the current report is based on "GUIDANCE DOCUMENT ON THE
VALIDATION OF (QUANTITATIVE) STRUCTURE-ACTIVITY RELATIONSHIPS MODELS"
published by OECD (September, 2007) and "GUIDANCE ON INFORMATION
REQUIREMENTS AND CHEMICAL SAFETY ASSESSMENT / CHAPTER R.6: QSARS AND
GROUPING OF CHEMICALS" published by ECHA (May, 2008).

The report provides information about the target substance, chemical characteristics
used for the grouping, the resufting boundaries of the group of chemicals (applicability
domain), the type of data gap filling approach that was applied (read-across, trend
analysis or QSAR models), the predicted result(s) and in the Annex information about
the category members or training set and test set chemicals.

shaw only relevant templates

1. Select the prediction in the window Available data to report, then 2. Click Create.
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Outlook

* Background
* Objectives

* Specific Aims
* The exercise

* Workflow of the exercise

* Saving the prediction resulit
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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 result

570"
QSAR TOOLBOX 3 B
» Profiling » Endpoint » Category Definition » Report

Th

Reports Repository i esaan
o] 4

5 into Categot

Update Developed L

Predictions
[1] 11.07.

Prediction of Skin Sensitisation for cyclohexanethiol

Save As x

Available report templates = =
1 TB34 » New fold S "
Standard (predefined) “« ¥ older v O earch New folder P for smgle chemical

Custom (user defined) e Rlewjickiey E e
- - ~
Editab ) Irina ~  Name Date modified Type
Kalin [ Tutorial 9.thw TBWF
Kseniz D Tuterial 11.thw TBW F
Loreal_Cramer D Tutorial 24.tbw TBW F
Mails >
File name:

Save as type: | Toolbox work file (*.tbw) ™| 1 "GUIDANCE DOCUMENT ON THE

CTIVITY RELATIONSHIFS MODELS"
o B Cancel DANCE ON INFORMATION

MENT / CHAPTER R.6: QSARS AND
GROUPING OF CHEMICALS" published by ECHA (May, 2008).

The report provides information about the target substance, chemical characteristics
used for the grouping, the resufting boundaries of the group of chemicals (applicabifity
domain), the type of data gap filling approach that was applied (read-across, trend
analysis or QSAR models), the predicted resul(s) and in the Annex information about
the category members or training set and test set chemicals. v

show only relevant templates

1/0/0

38 Subcategorized: Aquatic toxicity classification by ECOSAR

1. Click on Save button; 2. Define name of the file; 3. Click Save
button
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Open saved file

QSAR TOO 6 CIs

» Fnput ¥ Profiling ¥ Endpoint  Category Definition  » Data Gap Filling

About Update

Documer.t Single Chemical Chemical List

Do [Fiter endpoint tree...

Structure

Substance Identi

Physical Chemical Properties

EEnvironmental Fate and Transport

FEcotoxicological Information
| m Hankh L A

Select file ¥
U <« TB34 » New folder v |0 Search Mew folder »p
Organize * Mew folder =~ [ 0
Gergana ~ Name Date medified Type
Import files [ Tutorial 5.tbw 7/11/20163:44PM  TEW File
Install [ Tutorial 9.thw
Irina D Tuterial 11.tbw TBW File
Kalin D Tutorial 24.tbw TEW File
Ksenia
Loreal Cramer ¥ ¢ z
File neme: | Tutorial S.tow ~| [Toolboxwoy v
Cancel

[ Once the file has been saved 1. Go to Input; 2. Click Open; 3. Find and
select file; 4. Click Open
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