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QSAR TOOLBOX

Background

This is a step-by-step presentation designed to take the
user of the Toolbox through the workflow for prediction of

skin sensitization of a mixture.
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QSAR TOOLBOX

Keywords

TARGET CHEMICAL - chemical of interest, in this case it is a mixture with defined components
MODULE - a Toolbox module is a section dedicated to specific actions and options (e.g. Profiling)

WORKFLOW - the use, in combination, of the different modules (e.g. prediction workflow: from input to
report)

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

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

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

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

DATA MATRIX - Table reporting the chemical(s) and data (experimental results, profilers outcomes,
predictions). Each chemical is in a different column and each data in a different row

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April, 2020 5



QSAR TOOLBOX

Outlook

* Background

* Keywords

* Objectives

* The exercise
* Workflow

* Save the prediction

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April, 2020 6



QSAR TOOLBOX

Objectives

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

* 2D editor for defining Mixture components

* Filling data gaps by Independent mode approach
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QSAR TOOLBOX

Exercise

> In this exercise we will:

* predict skin sensitization of target substance, which represent a mixture
with defined constituents

* Investigate the mode of action for each component of the mixture,
* Gather available experimental data for target chemical,

* Investigate skin sensitization of non-tested component,

* Apply read across for non-tested component, and

* Predict skin sensitization potential of mixture based on experimental data
of tested compounds and predicted data of non-tested one.

» The target substance will consists of three constituents:

Constituent 1 Constituent 2 Constituent 3
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QSAR TOOLBOX

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

* Category Definition
* Data Gap Filling
* Report
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QSAR TOOLBOX

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.

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April, 2020 13



QSAR TOOLBOX

Chemical Input
Ways of Entering a mixture

User alternatives for defining mixtures with known
compositions:

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

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

* Drawing mixture constituents and defining their quantities
® Select from User List/Inventory/Databases

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

Chemical Input
Input Screen

a— — E— X860 @

01010
l'h Soro
10100

QSHR TOOLBOX E“
» Input » Profiling P Category definition P Data Gap Filling » Report &B
Docun| 2Ingie Lnemicar Lnemical List Search Target Endpoint The OECD QSAR Toolbox
1 > for Grouping Chemicals
| P . 5 —
R & W oo - § &. e E E. B ¢ @

New Open Close Save CAS# Name  Structure Composition Select ChemIDs Database Inventory List iubstructure (SMARTS)  Query Define Developed by LMC, Bulgaria

2]

Documents

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

3. Different ways to input list of chemicals.

e [ I l
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QSAR TOOLBOX

Input
Input a mixture

* In the current example our target substance will be a mixture.

* We will draw its components within the "Composition” tool.
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QSAR TOOLBOX

Chemical input
Input target substance by drawing

QSAHAR TDDI& @

P Input » Profiling

' Composition editor

Document SipleFhamiesl
? [ L = Identity
= T »
B & XE mm-» § & [
New Open Close Save CAS# Name  Structurn Composition Select Cl - "
Type: Multiconstituent l
Documents 3 - "
W% Document 1 ame:
IUPAC:
Synonyms:
SMILES:
Constituents (0} | Impurities (0) | Additives (0)
ﬂ'

1. Click on Input module;

2. Click on Composition;

3. From composition editor select type: Multiconstituent;

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

Constituent 1

Chemical input

. - . SN
Drawing Constituent 1 of the target mixture
)
& Composition editor SMILES/Inchl ~ | © x[-]

Identity H i i
s | DEEEEDR'EEE OEN

Type: Multiconstituent

Mame:
IUPAC:
Synonyms:
SMILES:

=] Clear All *

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

OHz
[ Identity Want to clear everything?
CAS:
OH3
Type: Monoconstituent
MName: / Yes | | No
IUPAC: 4
Symeoyms: | e
SMILES: [o] s N\ % Edit |
R —_—e
~Concentration 1 [
)

HERREEEREDO00

{Typica concentration

Py [ ] un v‘ o [ o

{Concentration range

Family: | Mass. * | Unit: 2 ‘

| CK | | Cancel |

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

3. Click the Clean button to clean everything.

4. Confirm with Yes.
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QSAR TOOLBOX

Constituent 1

Chemical input o
Drawing Constituent 1 of the target mixture

~| 2D Editor = O X
®
| Smiles - | CCCCO [x]-]
RON 088 OEN
n Atom: O
2]
E /\/\ @ Element:
>
“ Hybridization: undefined
| Valent state: vd
3 Isotope: 0
Implicit hydrogens: 3
n Atom number: 6

Aromatic: False

1. Select the Drawing tool; _

2. Draw carbon chain with five carbon atoms; e e

3. Click on the oxygen symbol (i.e. O); Rectest @@
4. Click over the last carbon atom to change it to oxygen;
5. Confirm with OK.

7
| OK | Cancel |
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QSAR TOOLBOX

Chemical input
Drawing Constituent 2 of the target mixture Y@(

Hy

" Composition editor

1
2D Editer - a x
¢ 3
®
SMILES/Inchl ~ | © !

Identity
CAS:

B

HEERREEREDOOO
i S

Type: Multiconstituent
Name:

IUPAC:

Synonyms:

SMILES:

I e e
Constituents (3) | Impurities (0} | Additives [0)

‘| Clear All x
 Identity OHz
CAS:
OH2 Want te clear everything?
Type: Monoconstituent
Narme:
IUPAC: \L/ Yes | | No
Srewms [ _ _ I 7
R N 4
2 - Concentration 1 [

{Typical concentration

Family: | Mass fraction * | Unit: - ‘

{Concentration range

‘

Family: | Mass fraction * | Unit:

| QK | | Cancel |

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

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

3. Click the Clean button to clean everything.

4. Confirm with Yes.
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QSAR TOOLBOX

Constituent 2

Chemical input o
Drawing Constituent 2 of the target mixture -

~| 2D Editor = O x
Smiles © | C1=CC(=C(C(=C1C(C)=0)CHCCI !

RAoQ 0EE OEN

Ea Make first

Select the Benzene scaffold (1a) and paste it into
the drawing pane (1b).
Select the Drawing tool (2a) and draw the

::| connections to the benzene (2b). Second click

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

(3b).
Click on the chlorine symbol (i.e. CI) (4a) and click
,__, over the carbon atoms that should be changed
HaC Q

OoOf

(3b).
Confirm with OK (5).

Isotope: 0

|

BEOEEREDEEE

3a

Implicit hydrogens:

Atom number: 6

4a I Aromatic: False
| )
Parity: Mone
Radical: undefii =)
>
#
| oK | | Cancel
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QSAR TOOLBOX

Chemical input

Constituent 3

Drawing Constituent 3 of the target mixture

Composition editor — e 3 a c x
Identity &f C;?AILES/IMM ~|o _ [x]-]
chs: = Ii i
Type: Multiconstituent ...I == . E a
MName: u
IUPAC:
Synonyms: | n
SMILES: n
Constituents (3) | Impurities (0} | Additives (0) - Clear Al
~Identity o
CAS: Want to clear everything?
OH2 Type: Maonaconstituent “
Mare: n 4 | T | | e
IUPAC:
L ||
R N L []
3 ~ Concentration 1 [ n
Typical concentration
{ Family: | Mass fraction * | Unit: -~ ‘
Concentration range
{ Family: | Mass fraction * | Unit: - ‘
‘ 0K || Cancel |
Now we move down to the last (third) constituent and repeat the same steps:
1. Click Edit on the SMILES row to define the structure of the second constituent;
2. The 2D editor appears;
3. Click the Clean button to clean everything.
4. Confirm with Yes.
The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April, 2020 22



QSAR TOOLBOX

Constituent 3

Chemical input
Drawing Constituent 3 of the target mixture "’

=1 2D Editor

———£C(C=C1)C{C1=CC=CC=C1}=0 !

HEEE OEE OEN.

SMILES/Inchl

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

Select the Drawing tool (2a) and draw
connection between both rings (2b). Double
click over a bond converts it to double bond.
Click on the oxygen symbol (i.e. O) (3a) and
click over the carbon atom connected with
double bond (3b).

Confirm with OK (4).
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QSAR TOOLBOX

Chemical input
Target substance identity

Py 3
0SAR - c =)
=)
Do ge’ dp Q
op Q D o
o . Filter endpoint tree... 1 [target] =
bz | 1
0:P: 0 | - |
Structure S ‘§/©I ! @1 @
| s I T(
J Structure info
— Additional Ids
— CAS Number Mo CAS number
Mot applicable
€3 A0 10
C25H25C1303

—— Molecular formula

— Predefined substance type Rt ozt

L smies Q:cco.ccc:omm(cuzccw)ncw O=CleleccecTeleecee] /

(&) Parameters
[2] Physical Chemical Properties
al

ogical

. | The drawn mixture automatically appears on the data matrix. Note that »
; no CAS number or name is displayed for this chemical. This means the Ex

target substance is not listed in the chemical inventories/databases
implemented in the Toolbox
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QSAR TOOLBOX

Chemical input
Mixture decomposition

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

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

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

Chemical input
Input mixture

(3
¢ (@
[

=]

~ < Filter endpoint tree... Y 1 ltarget]

Structure RN . ﬁ/@ , @ @

. [
Export v
Print
Renanm| No CAS number
P 2 Net applicable
Delete C3; A0 10
Delete AJ £ This EE——
Multiplication v Metabolism/Transformatians v

Decomposition

1 |
SMILES ” |,IC\):1CI‘O:C(dc:\:m:‘l):k::cc‘l

[%) Parameters

(3 Physical Chemical
[#) Environmental Fa
[3) Ecotoxicological Int
() Human Health Ha:

1. Right click over the Substance,
2. Select Multiplication, )
~ 3. Click on Decomposition.
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QSAR TOOLBOX

Chemical Input
Target chemical identity

* The already drawn target structures automatically appear on
the data matrix.

* Note that no CAS number or name is associated with this
chemical.

®* This means the target chemical is not listed in the chemical
inventories/databases available in Toolbox (see next slide).
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QSAR TOOLBOX

Chemical Input
Target chemical identi

— — — Aehp{ﬂ
QSAR TODLBOX @ 5 l'h T Pe

P Input » Profiing P Category definition  ® Data Gap Filling el &

Document Single Chemical Chemical List S Target Endpoint The OECD QSAR Toolbox

B & XE m o i 4. = 8B = _ - g e

New Open Close Save CAS# Name ture Composition  Select ChemIDs Database Inventory

Developed by LMC, Bulgaria

Drrrrmis Filter endpaint tree..

& Document 1
);P: 0] Composition list
[T —

0] Constituent #2 Structure

C: 1:Md: O:P: 0] Constituent #3

| OO

-] Structure info

— Additional Ids

— CAS Number No CAS number No CAS number No CAS number No CAS number
— CAS-SMILES relation Not applicable Not applicable Not applicable Not applicable
—— Chemical name(s) 1-Butanol |

— Composition C3; AD; 10

— Molecular formula C25H25C1303 C8H5CI30 €4H100 C13H100

—— Predefined substance type e S /oo constituent Mono constituent  Mona constituent

—— SMILES CCCCO.LC=0)clecc(CNeiCNe1CLO=Cle... CC{=0)cTeec(Che(Cle1CICCCCO O=Clelecccelhelcecced

[#] Environmental Fate and Transport
(2] Ecotoxicological Information
[#] Human Health Hazards

The three constituents appear on the data matrix along with the target [ x|
mixture as well as in a tree-like form.
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QSAR TOOLBOX

Profiling
Overview

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

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

* For most of the profilers, background information can be
retrieved by highlighting one of the profilers (for example,
Protein binding alerts for SS by OASIS and clicking on
“About” or "View” (see next screen shots).
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QSAR TOOLBOX

QSAR TOOLBOX

» Profi

Profilina

o]

Apply Delete
Documents

Profiling methods

n
Protein binding by OASIS
Protein binding by OECD
Protein binding potency Cys (DPRA 13%)
Protein binding potency GSH
Protein binding putency Lys (DPRA 13%)

(extended)

Endpoint Specific
W Acute aquatic ity classification by Verhaar (Modified)
Acute aquatic b
W Acute Oral T
W Aquatic toxidty damﬁc.mun hy ECOSAR

in binding alert: mial aberration b
W1 Dentain hindinn alarte frr ckin cancitiratinn arcnrdin.;
Protein binding alerts for skin sensitization by OASIS
[ PIOTEIN BINAINg PoTency n-LLAl
W Respiratory sensitisation

Retinoic Acid Receptor B

P!
b . Toxicological

1. Selected profiler related to the investigated endpoint: Protein binding alerts for SS by OASIS;

Profiling

Side-Bar to Profiling

The View button provides
more details on the coded

knowledge in the profiler.

Protein binding alerts for skin sensitization by OASIS (Endpoint Specific) -

Save Scheme Export Scheme Save Tests

Categories

4 Protein binding alerts for skin sensitization by ~
4 Acylation

4 (Thig)carbamoylation of protein nuclec
Isocyanates, Isothiocyanates

4 Acyl transfer via nucleophilic addition r
Carbodiimides

4 Direct acylation involving a leaving gre
(Thio)Acetates
(Thic)Acyl and (thio)carbamoyl halic
Anhydrides (sulphur analogues of =
Azlactones and unsaturated lactone
Carbamates
Diacyl peroxides, anhydrides {sulph
N-Acylloxysuccinimides
N-Carbonyl heteroaryl amines

Dithiocarbamate salts
Dithiocarbamates
Dithioesters
4 Ester aminolysis or thiolysis
Activated (di)aryl esters
Activated (thio)esters
Activated alkyl diesters
Benzyl or phensthyl salicylates
Phenyl carbonates
Substituted benzyl benzoates
4 Isocyanates and related chemicals

View Tests  Run All Tests

Profiling Scheme Browser

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

[106] Amides

[0] Structure Query | Metabolism

Contents

4 @Queries
Search 1: SMARTS
4 @Masks
Search 1: SMARTS
Search 2: SMARTS

Add Query
Add Mask

Complex search options
Exact connectivity

O Ignore stereo information

[] Exact match

Queries execution mode | All
Mapping

Unigue mappings
Max maps | 1000

2. Click on the “View” button;

3. Click for example on category Amides to see the structural boundaries used to code the knowledge.

Category tree

Query details

SMARTS
c[#7h][=6){=[28])c

mode: Facade LEVLELIILLEN Cascade

C 1 @
\o/ N

Left click on any marked atom to explore
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QSAR TOOLBOX

Profiling
Side-Bar to Profiling

» Profiling P Category definition P Data Gap Filling

Custom profile

o K1 o A

Apply View N:w Delete

Filter endpoint tree... Y Parent chemical [target] Constituent#1  Constituent #2  Constituent #3

Documents

Profiling methods
22 Selected Structure e

Bl NLULG OjugLL LUA

W Acute Oral Tc

[ R —
ri
e
o
Q
O

[#] Envir | Fate and Transport

yaccurmulation - metabolism alert: . a q
R [ Bl [#] Ecotoxicological Information
n fragments (BioWIN MITI) [J Human Health Hazards g
( and nongeno Acute Toxicity .
—{*] ADME

— Bioaccumulation
— Carcinogenicity
—— Develof tal Toxicity / T icity

—— Genetic Toxicity

Keratnoqrte gene expremn Immunotoxicity

v — lrritation / Corrosion
Protein hndng alerts for skin sensitization accordng I —— Neurotoxicity

Protein binding alerts for skin sensitization by OASIS —— Photoinduced toxicity
Proten Bndng Potency h-CLAT

r-&_ﬂ&-T-i'qr———————_———————————————————————‘
— seniisaton s swscp

e e e —— e — ]
——— Toxicity to Reproduction

L {#) Toxicokinetics, Metabolism and Distrit

EMpiric

Chemical elements
Groups of elements
Lipinski Rule Oasis . w . B ”
The el 1. Position the cursor on the level of “Sensitization
Organic functional groups (nested)

19 Organic functional groups (US EPA) 2. Select the most plausible profilers related to the target endpoint (in
Organic functional groups, Norbert Haider {checkmo/ . .
e our case the orange highlighted);

m Toxcologicn 3. Click Apply.

M Repeated dose (HE
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QSAR TOOLBOX

Profiling
Profiling the target substance

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

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

* In this example the target mixture and its constituents are profiled by all
profilers defined as plausible (highlighted in orange) for skin sensitization (only
endpoint-specific are listed here):

- Aquatic toxicity classification by ECOSAR;

- Keratinocyte gene expression;

- Protein binding alerts for skin sensitization according to GHS
- Protein binding alerts for skin sensitization by OASIS

- Protein binding potency h-CLAT

- Respiratory sensitization
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QSAR TOOLBOX

Profiling
Profiling the target substance

01010
QSAR TODLBOX FI'J. So100

P Category definition P Data Gap Filling

Profiling Custom profile

2 I

Apply View Delete

Documents Filter endpoint tree... Y Parent chemical [target]

Profiling methods
Structure A

B NLuLc oyua

W Acute Oral Tc

0

- iyl "

|l Fate and Trancnnort - -

-] Predefined
and MNT by O

Exchusion rulss b\ —— OECD HPV Chemical Categories Not categorized Not categorized Mot categorized Mot categorized
— Substance type Mixture . Discrete chemical . Discrete chemical . Discrete chemical
—— US-EPA New Chemical Categories Neutral Organics Neutral Organics Meutral Organics Neutral Organics
#T.\.Genﬁnllld’nnisﬁ---------\ P o T
T L —— Protein binding by OASIS J Schiff base formation . Mo alert found Schiff base formation _}\Iu alert found
M Protein binding alert: == "Proten binding by OECD™ = = ™ ™ ™7 No alert found Mo alert found =N TSR T T  No alert found
Protein binding alerts for skin sen: i —— Protein binding potency Cys (DPRA 13... [DPRA less than 9% (DPRA..  DPRA less than 9% (D.., Out of mechanistic do... DPRA less than 9% (DP.
Protein b:“d:"g alerts for skin sensitization by OASIS —— Protein binding potency GSH Not possible to classify acc... Mot possible to classif... Not possible to classify... Not possible to classify...
:’e‘;:'tmd;ﬂ;t‘i’;ﬁ EL] " Protcin binding potency Lys (DPRA 13%) DPRA less than 9% (DPRA... | DPRA less than 8% (D.., DPRA less than 9% (DP.,, DPRA less than 9% (DP.,
Acnj Receptor Binding ] Endpoint Spec

—— Aquatic toxicity classification by ECOS... Meutral Organics Neutral Organics Neutral Organics Neutral Organics
— Keratinocyte gene expression Not possible to classify acc... Mot possible to classif... Not possible to dlassify... Not possible to classify...
= Erateinbinding.alerts farskio S£05i5i7 - Ne alert found No alert found o Moglertfound | Noalert found
Chemical elements | [ Protein binding alerts for skin sensitiz... [| Schiff base formation . No alert found Schiff base farmation Mo alert found
Groups of elements - --'PrM'!mmg'pmqm---" No alert found No alert found = =NT SETOum = = = =*No alert found
Lipinski Rule Oasis — Respiratory sensitisation No alert found No alert found No alert found No alert found
Organ!c ﬁ.lnchpnal groups L1 Empiric
Organic functional groups (nested)
Organic functional groups (US EPA) —— Chemical elements Group 14 - Carban C . Group 14 - Carbon € Group 14 - Carbon € Group 14 - Carbon C
‘Organic functional groups, Morbert Haider (checkmol —— Groups of elements Halogens . Mon-Metals Halogens Non-Metals
Structure simitarity —— Lipinski Rule Oasis Bioavailable Bioavailable Bioavailable Bioavailable
TEIATIELTERLE —— Organic functional groups Alcohol , Alcohol Ayl Aryl i

[l Toxicological
M Repeated dose (HESS) — Urgamc functional groups (nested) Alcohol . Aleohol Aryl Aryl

LdE roas " . P T IS " -

The profiling results for all the constituents are consistent with one exception (Constituent #2). The
constituent #2 reacts with proteins via Schiff-base formation according to general and endpoint-specific
Protein binding alerts for SS profiler.
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QSAR TOOLBOX

Data

* “"Data” refers to the electronic process of retrieving the
environmental fate, eco-toxicity and toxicity data that are
residing in the Toolbox.

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

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

* In this example, we limit our data gathering to the common
Skin endpoints from databases associated with Skin
Sensitization endpoint. The relevant databases are become
highlighted in green based on the selected target endpoint
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QSAR TOOLBOX

3
01010
. o =
QSAR 0OX 10100
» input Data Gap Filling » Report
Data Delete

— Export
/ rouping Chemicals
s SN & & i Caegores

Gather Import  IUCLIDG IUCLID6 Database Inventory Developed by LMC, Bulgaria

Filter endpoint tree...

Documents Y Parent chemical [target]

Databases : : N Read data? x
Options 4 Structure e : AL o
Select All Unselect Al ! | b ~ ; ®
W Coll Transfrmation Assy TS50TA ' ; () All endpoints Choose...
Dendntlc cells COLIPA TR [ Structure info E_._____... === -
JULT Carcinogenici E
M Developmental toxicty database R) B Parameters egenicty -
elopment s (3] Physical Chemical Properties [CIDevelopmental Toxicity / Teratogenicity
ironmental Fate and Transport [CJeenetic Toxicity
cotaxicological Information [limmunotoxicity
(5] Human Health Hazards J [Cirritation / Corrosion
— Acute Toxicity 1 [CINeurotoxicity
—{*] ADME J [CIPhotoinduced toxicity
—— Bi i - et comb o, 3
sticides EFSA Bmif(umu'_“_m" h I ?H U, 1 v
TN e (—— Carcinogenicity n [Vlsensitisation
eratinocyte gene expression Givaudan — | Toxicity / ici | SwC et == ol
eratinocyte gene expression LuSens —— Genetic Toxicity A [CTexicity to Reproduction 5
—— Immunotoxicity h I DToxicokmetics, Metabolism and Distribution
= . —— Irritation / Corrosion J 7
REACH Skin sensitisation database (normalised) — Neurotoxicity | | 0K | Cancel |
I Reraprar Madprad Fiferrs — Photoinduced toxicity
»se Tox Fraunhofer ITEM fs
o meflapaatiad
e ] e T iad Dol ici Yo e e e et et )
odent Inhaiation Toxicity Database [t S S A 3
- ————————— S
{— Toxicity to Reproduction

] Metabolism and D

1. Go to Data module;

2. Select node “Sensitization” from endpoint tree;

3. Select all green highlighted databases;

4. Click on Gather;

’ 5. Select “Sensitization” in order to extract only this type of data from selected
databases. Click OK.
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Data
Process of collecting data

01010 Xoer@
QSAR TOOLBOX @ rh Soro0 % L]

¥ Input » Profiling ¥ Category definition  » Data Gap Filling » Report &E

Delete The OECD QSAR Toolbax

for Grouping Chemicals
into Categories

Gather Import  IUCLIDE IUCLIDG Database Invents

Developed by LMC, Bulgaria

T Filter endpaint tree...

Databases

Options 4 Structure ~H (@ iial

Select All Unselect All

D?LZ;QT:J:?&:&?W ISSCTA 3 . 39 points added across 2 chemicals. 3 9 d a ta pO | n tS a re fO u n d fO r
two of the three mixture
S e constituents.

[3] Ecotoxicological Information
() Human Health Hazards

—— Acute Toxicity
] ADME

— Bioaccumulation

W Hurman Haff-Ls [ Carcinogenicity c
Keratinocyte gene expression Givaudan — Toxicity / icity i
—— Genetic Toxicity
—— Immunotoxicity
r— Irritation / Corrosion

— Neurotoxicity 1
— Photoinduced toxicity 1
M Repeated D anzn:.f-e;éTE” [l Drssaxicity q
M Rodent Inhak oxicity Database eatesto TR -_
Skin
Skin Sensitization in Chemico 78 MS: GHS criteria gt met .
Skin sensitization ECETOC Ve Ee PTG}
=] in Vivo [ I [
%) Draize Test 11 MS: not sensitising
(*] GPMT 174 MS: GHS criteria not met s
(2] LLNA 17 MS: GHS criteria not met .
3] Miscellaneous ”n Ms: Category C
(£] Undefined Type of Method 1 MS: GHS criteria not met
r— ToxCast

+— Toxicity to Reproduction
:E Toxicokinetics, Metabolism and Distribution
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QSAR TOOLBOX

Recap

* We have entered the mixture with defined components.

* The profiling results showed no protein binding alerts for two of the
mixture constituents (constituents # 1 and #3). The third
constituent (constituent #2) has positive protein binding alerts and
could elicit skin sensitization effect.

* Negative experimental data has been found for two of the mixture
constituents (constituents # 2 and #3). No experimental data has
been found for the third constituent (constituent #1).

* The constituent without experimental data and positive protein
binding alert (constituent #1) will be used for further read across
analysis. Then, all of the available data - experimental and
predicted will be used for skin sensitization prediction of the
mixture.
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Outlook
* Background

* Keywords
®* Objectives
* The exercise

* Workflow
* Input
* Profiling
* Data

* Read across prediction of constituent without data

* Focus constituent without experimental data
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Read across prediction of constituent without data
Focus constituent

QSAR TOOLBOX @

» Input Profiling » Category definition ¥ Data Gap Filling
Import Export Delete The OECD QSAR Toolbox

G g Chemicals
ap o & & o Cocgores

Gather Import  IUCLID6 IUCLID6 Database Inventory Developed by LMC, Bulgaria

Filter endpoint tree... Y Parent chemical Itarget] Constituent #1 Cogstituent #2

Documents

: | A N
Structure T ' 1 @ 1 o ©\TIQ
Unselect All ! { ke 1 IL
M Cel Transformatio 1 i I_ —— 3
Dendritic cells COLIPA & Stracture Info ' ' T e hew target
Parameters @)  Edit and set as new target
[%] Physical Chemical Properties @  Chemical information
[%] Environmental Fate and Transport &  Editsubstance
[#] Ecotoxicological Information i et R
[=] Human Health Hazards . ey
—— Acute Toxicity d @  Add target v
{3 ADME i . ——————
+—— Bioaccumulation
I Carci ic Focus |
N Hurn k- Carcinogenicty : N
Keratinocyte gene expression Givaudan — I Toxicity / ici . ﬁmrym?mahlx ﬂﬂm
Kgratno:yte gene expression Lusens —— Genetic Tﬂ“-(i‘y Set AOP target
— Immunotoxicity .
— Irritati i Copy
UNRO non-cancer EFSA Irritation / Corrosion .
REACH Skin sensitisation database (normalised) — Neurotoxicity
—— Photoinduced toxicity
—— Repeated Dose Toxicity :
—iﬁ;nsilisaﬁun AW SWAOP |
Skin 2739 s > 35+ 03 M . MS: GHS criteria not met
—— ToxCast .
Skin sensitzation ECETOC L e b
B TrviacHNR
3] Toxicokineti ism and Di

Selection of constituent # 1 for further read-across
analysis

1. Right mouse click over the constituent without experimental data (constituent #1), KN
2. Select Focus from the drop down menu.
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Read across prediction of constituent without data
Focus constituent

01010
QSAR TOOLBOX @ 0100

» Input Profiling » Category definition P Data Gap Filling

Data Import Bxport Delete

w apasa

Gather Import  IUCLIDG IUCLID6 Database Inventory

L) Documents ilter endpoint tree... ¥ (Constituent #1...

Document 1
0] Substance e
P: 0] Composition list o ACL

Constituent #2.
Constituent #3

D S —

(2] Parameters.

[3) Physical Chemical Properties

[#] Environmental Fate and Transport
(&) Ec i

(5] Human Health Hazards

—— Acute Toxicity

5] ADME

i~ Bioaccumulation

+— Carcinogenicity
— Toxicity /
+— Genetic Toxicity

+— Immunotoxicity

—— Irritation / Corrosion

—— Neurotoxicity

I—— Photoinduced toxicity

— Repeated Dose Toxicity .
— Sensitisation AW SWACP
+— ToxCast

+— Toxicity to Reproduction

2] Toxicokineti ism and Distril

This focused component appeared in
separate data matrix

1. A documented tree with focused constituent #1 is automatically selected. The workflow could
move further with collecting analogues of the focused constituent #1.
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Outlook
* Background

* Keywords
®* Objectives
* The exercise

* Workflow
* Input
* Profiling
* Data

* Read across prediction of constituent without data

* Focus constituent without experimental data

* Define category
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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 refining the
category definition.

* The different grouping methods allow the user to group chemicals into
chemical categories according to different measures of “similarity”.
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QSAR TOOLBOX

Basic guidance for category formation and

assessment
Suitable categorization phases:

1. Structure-related profilers.

2. Endpoint specific profilers (for sub-cat).

3. Additional structure-related profilers, if needed to eliminate dissimilar
chemicals (to increase the consistency of category) (e.g. chemical
elements).

Performing categorization:

[

. The categorization phases should be applied successively

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

. More categories of same Phase could be used in forming categories

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

A W

Graphical illustration of suitable categorization phases is shown on next
slide
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Suitable Categorization/Assessment Phases

Phase I. Structure based

» US EPA Categorization

« OECD Categorization

« Organic functional group
«  Structural similarity

« ECOSAR

Broad grouping
Endpoint Non-specific

Repeating Phase | due to Multifunctionality of chemicals
Phase 1. Mechanism based

* DNA binding mechanism

* Protein binding mechanism

» Genotoxicity/carcinogenicity

* Cramer rules

* Verhaar rule

» Skin/eye irritation corrosion rules

Subcategorization
Endpoint Specific

Metabolism accounted for

Phase I11. Eliminating dissimilar chemicals

Subcategorization

Apply Phase | — for structural dissimilarity Endpoint Specific

Filter by test conditions — for Biological dissimilarity




QSAR TOOLBOX

Read across prediction of constituent without data
Forming category for studied endpoint

Suitable Categorization/Assessment Phases

Phase I. Structure based

»  US EPA Categorization Broad grouping

» OECD Categorization Endpoint Non-specific
*  Organic functional group

»  Structural similarity

« ECOSAR
Repeating Phase | due to Multifunctionality
of chemicals

Phase I categorization in Toolbox

Filter endpaint tree... Yi [target]

-
Structure ‘ ﬁ/@gv\
L

(3] Structure info

(3] Parameters

[#] Physical Chemical Properties

[#] Environmental Fate and Transport

e pormation _ It is not recommended to use “Neutral
O e organic” * as phase I
US-EPA New Chemical Categories Meutral Organics
=] Endpoint Specific
Aquatic toxicity classification by ECOS... Meutral Organics
7o o 97 analogues are identified as Aryl halides
e €— by OFG

Organic functional groups

*Neutral organic category include chemicals having different functionalities as alcohols, ketones, ethers etc. In this respect
the basic principle that structurally similar chemicals may elicit similar effects would not be preserved, because Neutral
organic mixed many different functionalities



QSAR TOOLBOX

Read across prediction of constituent without data
Forming category for studied endpoint

®* Based on the above recommendations the OFG is used as initial
categorization group

* Refinement of the initial group is based on endpoint-specific protein
binding profiler:

* Protein binding alerts for skin sensitization.

Category definition is a tool for grouping chemicals, which allows to group chemicals based
on different measures of “similarity”. For more details see tutorials posted on QSAR Toolbox

website:

https://gsartoolbox.org/support/

See next slides
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QSAR TOOLBOX

Read across prediction of constituent without data
Define category by OFG

—
o
LBOX @

L » Profiling

— R ’ _ _ Based on above
E & E < E Grouping cptions (Organic functional groups) - O K recom mendations the OFG is

Define T efine with metabalism Subcategarize Combine Clustering  Category elements

Target categories

P— Fiter endpoit .. ¥ Comsivenc ... Ayl used as an initial group
cument Aryl halide
1 stance - “’ (phase I)
: :P: 0] Compasition list Structure . AOL Ketone
C: 1:Md: 0:P: 0] Constituent #1 b
stituent #2
onstituent #3 5
Structure info .
[ Parameters Grouping results
[5] Physical Chemical Properties
[#] Environmental Fate and Transport
5] Ecotoxicological Information 97 chemical(s) found
] Human Health Hazards
—— Acute Toxicity

Oncologic Primary Classification %] ADME

Protein binding alerts for Chromosommal aberration by DASI] 8 ati 1 (~) options

Protein binding alerts for skin sensitization according to GH roaccumuiation o

Protein binding alerts for skin sensitization by OASIS I~ Carcinogenicity Tor I — e

Protein Binding Potency h-CLAT — D Toxicity / icity ! P - P

Respiratory sensitisation —— Genetic Toxicity Combine profiles

Retinoic Acid Receptor Binding [ Invert result

FtER Expert System - USEPA Y

Skin irritation)/ corrosion Exclusion s I~ Imitation / Corrosion @ AND O OR | L] Striet

Skin irritation/corrosion Inclusion r —— Neurotoxicity [ Sort results
piric +—— Photoinduced toxicity i

g;:rplg,felements e i Ll ] |

L o o I— Sensitisation AW SW AP '_l

o Fow Gt - ————————— —— -
EF SRRt & Bsted) +—— Toxicity to Reproduction
Organic functional groups (US EPA) L_{3) Toxicokinetics, Metaboli d Distributi
Organic functional groups, Norbert Haider (checkmol) an
Structure similarity
Tautomers unstable
Toxicological
Repeated dose (HESS)
Custom
Example Prioritization Scheme (PBT)
Skin sensitisation for DASS

1. Go to Category definition module;

2. Select “Sensitization” level of endpoint tree;

3. Select Organic functional groups (OFG) and click on Define; :
4. Combination of three organic functional groups has been identified in the target chemical (in our case constituent #2), ,
which will be used for searching analogues, click OK;

5. a list of 97 chemicals has been found having all the three categories identified in the target chemical; gather data for the
analogues (see next slide)
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Read across prediction of constituent without data
Gather data for analogues chemicals

01010
QSAR TOOLBOX @ SBi06 I%

» Data Gap Filling » Report

N Experimental data for the identified analogues appear on data
matrix

) All endpoints @ Choose...

[carcinogenicity

[CJDevelopmental Toxicity / Teratogenicity . |

[l Genetic Toxicity ed A A i v ke 1 g v .o ; v $ :
Climmuneotoxicity "‘*T‘:I\I‘ Q]‘]H? P T R oad £ .},@,L, e e d Sy co o —7””?,,:,,,
[Clirritation / Corrosion (2] Gather dats _ O %

DNeurDtoxicw'ty
[CPhotoinduced toxicity

[IR= 2d Dose Toxicity
Sensitisation

[ ITowCs
[Toxicity to Reproduction
I [ITexicokinetics, Metabolism and Distribution =

o [ o ]
Protein DTG SreTts TOT S0 HrstoT gecoramg - - = = -

Protein binding alerts for skin sensitization by QASIS |: Carcinogenicity J

Protem Badinr D=Sss=SRmaE Llaxicitu /T

Respiratory se
Reti Acid f

228 points added across 64 chemicals.

)

In the current case we will apply a read-across for in vivo skin sensitization without taking into account

1 iTit;

Empiric_ the specific endpoint. In other words we will use combination of endpoints LLNA and GPMT for read-
rgane funcs across and filling data gap (see next slide)

Organic functi
‘Organic functionar groups (us ErA)
Organic functional groups, Norbert Haider (checkmol}|
Structure similarity L
Tautomers unstable

Toxicologi
Repeated dose (HESS)

‘Custom

Example Prioritization Scheme (PBT)

Skin

(] in Chemico 73

s s it ot e e e
in Vivo

(] Buehler Test 14/21 M: GHS criten'al
%) Freund's Complete Adjuvant Test 272

(+] GPMT 27/62 M: Negative I
& Intracutaneous Test 171 1
(#] LLNA 45/126 M: not sensitising_ M: GHS criteria n., M: not sensitising M: 20.5 % M: GHS criteria n... M: Negative A M: Negative I
.—Tzﬁ_st%”“’2‘%@2”&“"&“&”&“‘&"—”‘———_——_——_——_——_—_‘_——_——_——_——_‘——_——_——_——_—‘—_——_——_l
I Toxicity to Reproduction

o) ism and Distributi

< >

o7
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Outlook
* Background

* Keywords
®* Objectives
* The exercise

* Workflow
* Input
* Profiling
* Data

* Read across prediction of constituent without data
* Focus constituent without experimental data
* Define category

* Apply read across |
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Read across prediction of constituent without data
Apply read across

QSAR TOOLBOX

& aE
ut

¥ Profiling

Trend anal,sis Read across  (Q)SAR Standardized Automated

° Documents Filter endpoint tree...

Y |1 ltarget]

Document 1
. M
Structure

JOL "@l.n,@

[3] Structure info

(2] Parameters

Physical Chemical Properties

[# Environmental Fate and Transport
(%] Ecotaxicological Information

[Z] Human Health Hazards

—— Acute Toxicity
—{%] ADME

{— Bioaccumulation

— Carcinogenicity
— I Toxicity / T

— Genetic Toxicity
— Immunotoxicity
— Irritation / Corrosion
— Neurotoxicity

—— Photoinduced toxicity
—— Repeated Dose Toxicity
=] Sensitisation

(&) Respiratory Tract

[~} Data Gap Filling Settings

Only endpoint relevant

At this position:

Select a cell with a rigid (bold) pa
Automated workflo

AW SWAOP |
"

Standardized workflows

173

14/21 :
idnsi.

[~ ToxCast

27/62
7
45/126

%] Mouse Local Lymph Node Assay (LLNA)... 1/4

M: not sensitising, M: GHS criteria n., M: not sensitising

XBeel

2e
=&
The OECD QSAR Toolbox
Cl

Possible data inconsistency

Metadata
4 Assay
[|Buehler Test (14 chemicals; 21 dats)
reund’s Complete Adjuvant Test (2 chemicals; 2 data)
PMT (27 chemicals; 62 data)
ntracutaneous Test (1 chemicals; 1 data)
LNA (45 chemicals; 126 data)
Mouse Lacal Lymph Node Assay (LLNA): BrdU-ELISA (1 chemicals; 4 data)
4 Endpoint
[V]EC3 (28 chemicals; 38 data)
|Other Endpoint (1 chemicals; 5 data)
1 (9 chemicals; 29 data)
kin sensitisation (56 chemicals; 144 data)
4 Native scale/unit
(10 chemicals; 34 data)
UCLIDG Picklist PG6-60218 - v1.2 (54 chemicals; 112 data)
kin sensitisation Il (ECETOC) (25 chemicals; 35 data)
kin sensitization EC3(ratio) (5 chemicals; 5 data)
Skin sensitization GHS (ordinal) (12 chemicals; 30 data)

! Organ
I Type of

Select scale,

-v12  [112 native data and 0 converted]
[0 native data and 40 converted]
[0 native data and 38 converted]
) 35 native data and 133 converted]
5 native data and 0 canverted]
Skin sensitization GHS (ordinal)  [30 native data and 5 converted]

Converted data

98 from scale/unit IUCLIDE Picklist PG6-60218 - v1.2
5 from scale/unit Skin sensitization EC3(ratia)

30 from scale/unit Skin sensitization GHS (ordinal)

M: GHS criteria r
Chemicals 55/64; Data 168/216

M: Negative

M: 20.5 % M: GHS criteria n... M: Negative M: Negative

1. Go to Data Gap filling module;

under “In vivo” level);
3. Click on Read-across button;

4. Select scale/unite Skin sensitization II(ECETOC);
5. Click OK (in this case we mix all endpoints and assays).

2. Click on the cell corresponding to Skin Sensitization in Vivo (i.e. in this case we will combine all the data stored
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Read across prediction of constituent without data
Apply read across

| 01010 Xabed
QSAR TOOLBOX @ Tl Soro0 e
=

» Input ¥ Profiling P Category definition  » Data Gap Filling
The OECD QSAR Toolbox

hemicals
L ® into Categol

«= —
Standardized Automated

Gap Filling Workflow

Developed by LMC, Bulgaria

Filter endpoint tree... | Choose one

Documents

):P: 0] Substance . '
0] Composition list Structure b;; A L T Choices i R oC A

O Mode

[ ADME i O Lowest made

+—— Bioaccumulation i O Highest mode
—— Carcinogenicity )

— | Toxicity / J O Median

—— Genetic Toxicity - O Lower median

— Immunotoxicity

- Iritation / Carrosion O Higher median

—— Neurotoxicity i O Minimal
+—— Photoinduced toxicity 2 OO UOU U SOV OSSO OO U SO OO OO ..
- ’ L @) Maximal
t— Repeated Dose Toxicity _ T U U
Sensitisation AW SWACP | O Al
Skin
in Vi 477169 [N ' ot sensitising, M: not sensitising M; 205 % M: Negative Negative M: not sensitising, M: not sensitising, M: not sensitisin
in Vivo 9, 9 legat - egat N 9,
— ToxCast | i al
-

— Toxicity to Reproduction
[~ ] Data Gap Filling Settings L& Toxicokineti ism and Distributi

Only endpoint relevant <

At this position: o B .
Read-across prediction for EC3, Skin sensitisation, based on 12 values
QSARs Predicted: Negative
Automated workflows
Standardized worlkflows

Prediction

In nodes below: S Positive L e oo @ L 2 e ®

QSARs &

Automated worldflows k] -

Standardized workflows H Lele Biiey arioTs 1
c
=2
7 Negative t + -k -t L2 ¢ NG We W @ O L ® + { Data usage !
0
<

"B ETicion spproach options

2N T L L T L S S A S A N S S L S A S T S A S A A Use target data for prediction

5 4 2 I} 2 4 3 8 10 12

Do not use target data for prediction

Apply worst case scenario. In this case we need to take the -

maximal values for data usage (in other words if there are multiple 1. Open Calculation options and
data points for one chemical, such as negative and positive, then [ click on Data usage;

the positive data will be taken for read-across prediction) 2. Select Maximal and click OK
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QSAR TOOLBOX

Read across prediction of constituent without data
Subcategorization

The initial category could be refined by subcategorizing the
analogues according to the “Protein binding alerts for skin
sensitization by OASIS” and Structural similarity profilers.

These steps are summarized in the next screen shots.
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Read across prediction of constituent without data
Subcategorization by Protein binding alert for SS

Subcategorization

— Xo4e®

—
e Profilers 1 Selected T
Select All Unselect All_| Iny Torget rh a1 0 _
Eye irtation/comrosion Inclusion rules 10100 (=)
in vitro mutagenicity (Ames test) alerts by 155 Schiff base formation definit » D - [A— @
in vive mutagenicity (Micronucleus) alerts by 15§ Schiff base formation > Schiff base formation with carbonyl comp; [N I =
Schiff base formation >> Schiff base formation with carbonyl comg| The OECD QSAR Toolbox
Oncologic Primary Classfication b for Grouping Chemicals
.
into Categories

Protein binding alerts for Chromosorral aberration by
SNAr > Nucleophilic aromatic substitution on activated aryl and h
P Shiar >> Nudleophilic aromatic substitution on activated aryl and h Developed by LMC, Bulgaria

Retinoic Acid Receptor Bindin:

FtER Expert System -

Skin irrteation/ comrosiof '. $ B p N 5

Skin irfation/ corrasiof ) . ; e g - : . Yol . ) —
I Empiric & X = - v = 5 ) 2 J ;

- Toxicological
| Custom | | Differ from target by
< B t least one category
) All eategories
i Metabolisms 0 Selected aoal
Unselect Al Invert nalogues
Do not account metabolism ~ | Ey——

4 Documented

Cnares s it The read-across is based on four analogs with positive and

(2) Acylation >> Ester amino

o S ki il o on oo negative SS data, reacting with proteins by the same
mechanism as the target chemical (Schiff-base formation).

not sensitisin

el Addition > > Michacl addition on ginoid type compd

(30) No alert found
(5) Nucleophilic addition

Hydrolysis simulator (acidic)
Hydrolysis simulator (basic)

in vivo Rat metabolism simulator Selected 42 (5/47) A

Microbial metabolism simulator Selectdmerent \\ ‘
Rat Iver $9 metabolsm simufater ‘ base form.., Mo alertfound  Noalertfound  Schiff base form.., Noalertfound  Noalertfound  Noalertfound  Schiff base form..., Schiff base form.., Acylation

.Noalertfound Mo alert found

Remove selected

¥4 Only endpaint relevant <
— —_—

A
Ld ~
Read-across prediction for EC3, Skin sensitisation, based on 5 values ‘ Select / filter data |
Predicted: Negative

At this positit

Descriptors

QSARs
Automated workflows - ;
Subc
o Prediction o ubcategorize
Mark chemicals by WS
In nodes below: 5 Positi ® cocoem s eo 3 ZHEIESY
QSARs B Marichemicals by descriptor value
Automated workflows 2
Standardized workflows E Filter points by test conditions
]
o Mark focused chemical
& Megative - (=] @ ome @ o «©o
Mark focused points
T T T T T : T T : T . . . . . i Remove marked data
-5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10 11 12
lag Kow Clear existing marks
Active descriptor X | log Kow v / Accept prediction

1. Select filter data/Subcategorize E
2. Select Protein binding alerts for skin sensitization by OASIS.

3. Remove selected to eliminate dissimilar chemicals, reacting by different protein binding mechanisms;
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Read across prediction of constituent without data
Subcategorization by Structural similarity

Additional subcategorization by structural

| Subcategorization

Options Profiles 1Selected | Adjust options similarity will be applied in order to eliminate
Select All Unselect All Invert Target . - .
- most dissimilar analogues.
[90%,100%]
(@) ‘WIT) ‘oo \é@
a Toyk =
hse (HESS) ) Differ from target by

- At least one category

) 2 3 All categories

Otiuq Metabolisms 0 Seleg Al

Select Al Unselect Al Iy neoduss

Do not account metabalism (1) [20%,305%) N E Tl Y} e yr—
| Documented (1) [30%.40%) e = 8. .
I Simulated (1) [40%,50%)
(2) [60%,70%)
Selected 2 (2/3) 4 ..., Schiff base farm.., Schiff base farm..., Schiff base farm... Schiff base farm..,
Select dif PA
\ [40%,50%) 160%,70%) [20%,30%) [30%,40%)
| Remove selected
At this position: Read- it i iticati on 5 values Select / fil 1 .

: Positive

Select a cell with a rigid (bold) path
T — e T A il
Standardized workflows Frediction Y
Mark chemicals by WS
Mark chemicals by descriptor value

( Filter points by test conditions
Mark focused chepai
Negative 1 [o] +
Mark focused pd
T T emes
2 3 4 5 6 7 8 9 10 A
/ Accept prediction

1. Select filter data/Subcategorize [ x|

2. Select Structural similarity. \
3. Select first two bins with most dissimilar analogues ([20%),30%] and [30%,40%])

4. Remove selected to eliminate dissimilar chemicals;
5. Click Accept prediction

EC3, Skin sensitisation
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ead across

QSAR TOOLBOX

Gap Filling

= W =. %

Trend analysis Read aci

1] Enter GF(RA)
1] Data usage o

(=] (37 Subcategor

Ad: 10
E [C 4Md:

[~} Data Gap Filling Settings
Only endpoint relevant
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The read-across prediction for the constituent #1 generates
a new level of the endpoint tree.

M: GHS criteria n...

M: Negative
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Outlook

* Background
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®* Objectives

* The exercise

* Workflow
* Input
* Profiling
* Endpoint
®* Read across prediction of constituent without data

* Filling data gap for skin sensitization of mixture
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Data Gap Filling
Overview

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

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

* Similar MOA- all components are with similar mode of action
* More details about different MOA could be found in F1 help

* In this particular case all components of the current mixture are
with dissimilar mode of action. In this respect Independent MOA
is applied
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Data Gap Filling
Independent MOA

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

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

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

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

Problem - dose-response relationships are practically unknown
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Data Gap Filling
Case study

* In this particular case components of the current mixture have
different modes of action (constituent #1 and #3 have same mode,
they do not interact with proteins (see slide 32), however
constituent #2 interacts with proteins via Schiff-base mechanism).
In this respect Independent MOA is applied;

* Application of Independent MOA for this case study is illustrated on
the next slides
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Filling data gap for skin sensitization of mixture
Applying Independent Mode of Action

[ ] 01010
QSAR TOOLBOX h Shiot
> Category definition  » Data Gap Filling
Gap Filling
» *
- -

Independent MOA Similar MOA

Developed by LMC, Bulgaria

- Y Parent chemical [target] Constituent #1 Constituent #2 Constituent #3
— — : .

0] Substance : . : —T» p -

Structure L = S = N o \WJ/Q . Bl LO)\]/[O‘)
- | . I

:Md: 228:P: AND>Aryl< | | -

C: 48:Md: 16&:P: 1] Enter GF(RA)

[ Structure info
(3] Parameters
(] Physical Chemical Properties

@ IC 1Md: 0P: 0 3
2Tk d [3] Environmental Fate and Transport

& [C: 1;Md: O:P: 0] Constituent #3
[3] Ecotaxicological Information

(=) Human Health Hazards
—— Acute Toxicity

e ttion : Here are the experimental data

| Carcinogenicity o for Skin sensitization for two of

— Toxicity / 4 . ’ .

- Genetic Taxitty i the mixture’s constituents

+—— Immunotoxicity -

[ Lo @
+—— Neurotoxicity

(-] Data Gap Filling Settings +—— Photoinduced toxicity

I—— Repeated Dose Toxicity

(-] Sensitisation

Only endpoint relevant

AW SWAOP |
At this position:

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

Standardized workflows s MS: GHS criteria not met

MS: GHS criteria not met MS: GHS criteria not met 1
MS: 1 . MS: not sensitising .1
-

(] Undefined Type of Method 7

Here is the Read across
prediction for the
constituent without data

ToxCast
Toxicity to Reproduction
o e

1. Once you in the Data gap filling module, collapse the endpoint tree to the level of “in Vivo” as shown on the
snapshot above;

2. Click on the cell corresponding to this mixture; |
3. Click on Composition list (highlighted) from documented three;

4. The latter action automatically activate two mode of actions: Independent MOA and Similar MOA.
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Filling data gap for skin sensitization of mixture
Applying Independent Mode of Action
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— ToxCast
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| Chemicals 3/3; Data 8/14

1. Click on the cell corresponding to the Skin Sensitization;
2. Select Independent MOA; EX
3. Select Skin sensitization II(ECETOC);
4. Click OK.
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Filling data gap for skin sensitization of mixture
Applying Independent Mode of Action
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Read across is applied for the mixture (assuming Independent Mode of Action)
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Filling data gap for skin sensitization of mixture
Applying Independent Mode of Action
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3. Maximal data and click OK;
4. Accept prediction.
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Filling data gap for skin sensitization of mixture
Applying Independent Mode of Action
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Report

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

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

* Generating the report is shown on next screenshots.
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Report
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. Go to Report section;
. Click on the cell corresponding to IMOA prediction;
. Click Prediction button. A wizard appears where the user could customize the sections;
. Click Create report.
. Click OK on the appeared message; Two reports are generated: one summary report for the mixture and one for
the read-across prediction for the constituent #1.
6. Select prediction of mixture and click Open button.

L
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Pradictian of & B G, EC3, Skin sansiEalicn for mistuns
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Outlook
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* Keywords

* Objectives

* The exercise
* Workflow

* Save the prediction result
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Saving the prediction result

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

* This functionality is implemented based on saving the
sequence of actions that led to the current state of the
Toolbox document and later executing these actions in
the same sequence in order to get the same result(s).

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

01010 Xos6e@
& th g =l 2
@

The OECD QSAR Toolbox
1 3 Grouj Chemicals
™ - . - - Save document ‘Document 1 f ping
8@ ¥ @ @@ > R-E 8 H . & _ b
_ _ « v » ThisPC 5 Documents v|®| | Search Documents P

‘Open Clot= ve CAS# Name  Structure (| elect ChemIDs Database Inventory List Substructure (SM

» Input ¥ Category definition  » Data Gap Filling

Document Chemical List Target Endg

New

Developed by LI

Organize v Newfolder

° P Filter endpoint tree... Y Parent chemical [target] X

v B ThishC Name Date modified Type Size

3D Objects Custom Office Templates.

Docum

5 PM Filefolder

@nce >

2] Compoasition list Smaime |5 B Desktop Demo Builder Movies 2012338 PM Filefolder
1] Constituent #1 - Fax £/2016205 PM File folder
1: 228P: 1] Ketone <AND>Ary . ET; Qutlook Files Filefolder
5 |U: 48:Md: 169:P: >
TR s e T E = ) 5] Structure info onmloads QSAR Toolbox File folder
) D;'“b“s"g‘ > B Music Scanned Documents 4/16/20162:03 P File folder
B [C: 4Md. 7P-11]u51::'ce% & Parameters » &) Pictures temp PM File folder
& [C: 4Md: T:P: = . 3 .
d: 0:P: 0] Constituent #2 [&] Physical Chemical Properties > B Videos Video Download Converter 0/1/2012 12:09 PM File folder
l); 0 Constituent #3 (2] Environmental Fate and Transport ©E Lacal Miek (01 v <
R e R TtV ) Ecotoxicological Information Fie names Tooris 0 ) 5
SRS (5] Human Health Hazards
- Save as type: | Tog)ffx documents (".tbd)

—— Acute Toxicity i
[~ ADME . ~ Hide Folders
- Bioaccumulation i
I Carcinogenicity i
— Ds Toxicity / ic .
—— Genetic Toxicity i 4
—— Immunotoxicity i
- Irritation / Corrosion i
— Neurotoxicity i
—— Photoinduced toxicity i
—— Repeated Dose Toxicity i
] Sensitisation AW SWAOP _

(] Skin

(#] in Chemico /8 MS: GHS criteria not met
(#] in Vitro 117 MS: >2E+03 uM

IMOA: Positive R: Positive MS: GHS eriteria not met MS: GHS criteria nat met
(2] in Vive 4115 MS:1 MS: not sens g

MS: GHS criteria not met

5] Undefined Type of Method 171

— ToxCast

— Toxicity to Reproduction
) Tonicolkineti N

and

1. Go to Input module;
. Click Save button; )
. Browse to the folder on your PC;

. Gave name of the file;

. Click Save button. The file is saved and could be opened later by using Open button (6).
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