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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
skin sensitization of mixture with known components
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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 the skin sensitization of mixture, which is the
“target” chemical.

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

* Investigate skin sensitization of non-tested component

* Applying read across for non-tested component

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

Workflow

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

®* Chemical Input

* Profiling

* Endpoints

® Category Definition
* Filling Data Gaps

®* Report
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QSAR TOOLBOX

Chemical Input
Overview

®* 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 a mixture

User alternatives for defining mixtures with known
compositions:

* 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

®* Chemical IDs such as EC number, Einecs number

* Load file with mixture
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QSAR TOOLBOX

Getting Started

* Open the Toolbox.

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

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

Chemical Input
Input Screen

QSAR TOOLBOX

» Profiling » Endpoint
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QSAR TOOLBOX

Chemical input
Load list with chemical mixture

* Toolbox allows to enter target chemicals through tab delimited
file

®* This requires mixture with defined components to be previously
defined in a tab delimited file

* The subsequent series of screen shots will take you through the
process of entering the target chemical via tab delimited file

* In this particular case, the example file with mixture is available
in the Example directory of Toolbox installation (C:\Program Files
(x86)\QSAR Toolbox\QSAR Toolbox 3\Examples)
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QSAR TOOLBOX

Chemical input
Load list with chemical mixture

pr— T - &8 e 3
QSAR TOOLBOX ® i T i

About Update

} Input » Profiling » Endpoint » Category,

Document single Chemical

IlFl\ber endpoint tree. ..
I

x L
<« QSARToolbox34 » Examples v @  SearchExamples ¥y
New folder B @ @
Examples ~  Name Date modified Type ~
) AIUETIYUE anaIUgUES 1S VU7 Lese0 1GiED e VI I
Mew folder o
) ") Aliphatic amines.smi 6/29/. PM  SMIFile gl
New Tutoris! ) Aligyl ethers.smi 1 B301PM  SMIFile
tutorial | Alkyl ethers_1.smi 511 : SMI File
. [7] cas_Name_Inchiinchi 1 DAM  INCHI File
| HerrontalTmport_Ecotor 1 Text Document
— | Mixture with defined quantities.smi 10/30/20129:18 AM  SMI File
" | Miture 5 -’ SMI File
ia o
| mono and di-methyltins.smi SMI File ~
s Mew Volume (D) v < >
File name: | Mixture with defined quantities.s i s P

... select filter type .. ~ Apply

I

1. Click on Chemical list 2. Browse and find the file with mixture located at Examples directory
3. Select the file 4. Open the file “"Mixture with defined quantities.smi”
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QSAR TOOLBOX

Chemical input
Load list with chemical mixture

j— T
QSAR TOOLBOX i 20! e T
» Endpoint » Category Definition  » Data Gap Filling » Report

mmmmm Single Chemi Chemical List

Query  ChemiDs DB Imentory  List

mmmmm

FEPhysical Chemical Properties
FEEnvironmental Fate and Transport
FEcotoxicological Information

[HHuman Health Hazards

Confirm x

o There are empty CAS numbers with defined SMILES in
the list. Weuld you like te search in the database with
SMILES?

1)

... select filter type .. ~ |} Create Apply

The notification message appears, informing the user that there are structures without
CAS numbers. If you want the software to search databases for their CAS numbers, click
Yes, otherwise click No.

1. Select No
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QSAR TOOLBOX

Chemical Input
Target chemical identity

* The already drawn target structure automatically
appears on the data matrix

* Note that no CAS number or name is displayed for this
chemical. This means the target chemical is not listed in
the chemical inventories/databases available in
Toolbox(see next slide).

* Visualization of components of the mixture is possible
when user selects Single Component Mode
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QSAR TOOLBOX

Chemical Input
Target chemical identity
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About Update

» Profiling * Endpoint » Category Definition » Data Gap Filling » Report

Document Single Chemical Chemical List

# a

Inventory List

Component Mode
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Documents Filter endpaint tree... 1 [target]
3] [Mix]
BLMb [
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: 1. Select “[set][Mix]{X=1/Miligrams.....}"” of mixture

2. Component Mode functionality appears. All components
mode is selected by default (3)

1 Document
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QSAR TOOLBOX

Chemical Input
Target chemical identity

QSAR TOOLBOX 5 22! 100 B

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

Document Single Chemical Chemical List Component Mode
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[3] Mix]
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ESubstance |dentity
EPhysical Chemical Properties
EEnvironmental Fate and Transport
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4 nr 2

Looo({Cho(Cl)c1Cl_{X=10Milligrams}0=C(cloccoc1)c loccocl_4

“Single” component mode visualize all components of the mixture and allows the
— user to work with each of the components as individual substance (1)
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QSAR TOOLBOX

Profiling
Overview

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

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

Profiling
Side-Bar to Profiling

* For most of the profilers, background information can
be retrieved by highlighting one of the profilers (for
example, Protein binding by OASIS v1.4 and clicking on
“View” (see next screen shot).
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QSAR TOOLBOX

Profiling
Side-Bar to Profiling
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QSAR TOOLBOX

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

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

* For this example, select the following profilers relevant to the Skin
sensitization (see next screenshot):

- Protein binding by OASIS v1.4 - general mechanistic
- Protein binding by OECD - general mechanistic

- Protein binding potency - general mechanistic
- Protein binding alerts for skin sensitization by OASIS v1.4 -

endpoint specific
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QSAR TOOLBOX

Profiling
Side-Bar to Profiling
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1. Check the profilers related to the target endpoint;

Documen/

2. Click Apply.
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QSAR TOOLBOX

Endpoint

* “Endpoint” refer to the electronic process of retrieving the
environmental fate, ecotoxicity and toxicity data that are stored
in the Toolbox database.

* 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 containing Skin Sensitization
data
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QSAR TOOLBOX

Endpoint

[N ]

» Profiling » Endpoint » Category Definition
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before the database name.
2. Click Gather

1. Select databases related to the target endpoint by

adding a green check in the

box
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QSAR TOOLBOX

Endpoint
Process of collecting data
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QSAR TOOLBOX

Recap

®* You have entered the mixture with defined components

®* You have profiled the target chemical mixture and found no protein binding
alerts for two of the mixture constituents. The third constituent has positive
protein binding alerts and could elicit skin sensitization effect

* Negative experimental data has been found for two of mixture components. No
experimental data has been found for the third constituent

* The constituent without experimental data and positive protein binding alert
has been used for further read across analysis. Then, all of the available data -
experimental and predicted will be used for SS prediction of the mixture.

* Now you are ready to continue with “Read across prediction of constituent
without data”.
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QSAR TOOLBOX

Read across prediction of constituent without data
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TRFPER XX
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This consituent is selected for further read-

across prediction
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P rafl,

1. Right click over the chemical without experimental data

2. Select Focus
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QSAR TOOLBOX

Read across prediction of constituent without data
Focus constituent

Ll N N
About Update

QSAR TOOLBOX el

» Profiling » Endpoint » Category Definition » Data Gap Filling
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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 refining 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”.

Detailed information about grouping chemical (Chapter 4) could

be found in document “"Manual for Getting started” published on
OECD website:

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

Suitable Categorization/Assessment Phases

Phase I. Structure based

» US EPA Categorization

« OECD Categorization

« Organic functional group
«  Structural similarity

« ECOSAR

Broad grouping
Endpoint Non-specific

Repeating Phase | due to Multifunctionality of chemicals
Phase 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 endpoint tree... 1 [target]
CHa
o
Structure o O
cl <l
HSubstance Identity _
HPhysical Chemical Properties
EHEnvironmental Fate and Transport
BEEcotoxicological Informati H A\
Secotoxcloges nermation It is not recommended to use “Neutral
BEHHuman Health Hazards ) .
DProfils organic” * as phase I
(HPredefined
US-EPA New Chemical Categories  Meutral Organic
Endpoint Specific
Aquatic toxicity classification by EC... Neutral Organics R . N
SEmpie 46 analogues are identified as Aryl halides
Aryl
Organi . Aryl halide by OFG
rganic functional groups Ketone

Methyl

*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 and classifications from
structurally similar profilers 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 by OASIS v1.4.

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 LMC and OECD
website:

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

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

See next slides
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QSAR TOOLBOX

Read across prediction of constituent without data
Define category by OFG
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is used as an initial group (phase I)

Structure

'«
Qty: 1 Milligram:

[HEcotoxicological Information
[FHuman Health Hazards
—Acute Toxicity

+—Bioaccumt Organic Functicnal groups - O X
HHCarcinoger, Target(s) profiles 3
Aryl
T
[HDevelopme Aryl halide A
HElGenetic To||ketone Define Sa‘legmy name
— Immunoto; - _
foct= L= DY 6 R = i olidle < AND >Ketone (Organic Functional aroups)

HHIrritation /
Indusion n -
Newstoie g z
HEPhotoindu
All profiles
—Repeated [| Acetal 2
oo | Acetoxy
C]Sensitisati Aad anhydride

Add anhydride, mixed phosphonic
Adriding

In Vit Combine profiles logically [ tnvert result

Onvig @0 O Dlsmet ¥ Concel

unstable
Toxicological
Repea

FHMiscellaneous

(HUndefined Assay

— ToxCast

HHToxicity to Reproduction

“HToxicokinetics, Metabolism and Distribution

1. Select OFG 2. Click Define
Combination of three organic functional groups identified a single analogue (3).
In order to expand the category Aryl halide is used only. See next slide

Defined Categories
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QSAR TOOLBOX

Read across prediction of constituent without data
Define category by OFG

e oo s 8 %
o1 1
l'h 10100
» Profiling » Endpoint ¥ Category Definition  » Data Gap Filling

QSAR TOOLBOX

About Update

Delete

1 [target,mix.component]

Except Aryl halide all other groups are

Organic Functional grops - g X Organic Functionsl groups - 0 X removed by selecting the categories
Target(s) profiles T . .
r— T and clicking on arrow down
ar
0 i3 )
oxicity / Teratog profiles
Acetal -
Acetoxy
Add anhydride
ion Add anhydride, mixed phosphonic
Acridine
Acridone/ Acridinimine Acridone/ Acridinimine
Acrylamide xicity Acrylamide
Acrylate Acrylate
Acyl halide Toxicity Acyl halide
Ardal Aclal
Combine profiles logically [invertresult Combine profiles logically [Jinvert result
Oor [ strict AND OR [ strict
Hin Vivo
GPMT
LLNA
HMiscellaneous
Defined Categories Undefined Assay
ToxCast
[HToxicity to Reproduction
[HToxicokinetics, Metabolism and Distribution

1. Select Aryl and Ketone (hold Ctrl button) and remove them by the arrow down 3. Aryl
halide should be remained only 4. Click OK
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QSAR TOOLBOX

Outlook
* Background

* Objectives
* The exercise

* Workflow
* Input
* Profiling
* Endpoint

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

* Gather data for analogues
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QSAR TOOLBOX

Read across prediction of constituent without data
Gather data for analogues chemicals

& e o
o1 1
10100 About Update
» Endpoint } Category Defi » Data Gap Filling

Delete

Developed by LMC, Bulgaria

Filter endpoint tree. .. 1 [target,mix.component]

Structure

Qty: 1 Milligrams

HEcotoxicological Information
EHuman Health Hazards
—Acute Toxicity

— Bioaccumulation

rHCarcinogenicity Define category name »
rHDevelopmental Toxicity / Tei

HHGenetic Toxicity Lecl e R Be B = A halide (Organic Functional groups]

— Immunotoxicity

rHlirritation / Carrosion Cancel

— Meurotoxicity 1
rEPhotoinduced Toxicity

—Repeated Dose Toxicity
—]Sensitisation
1Skin
f#in Chemico
HHin Vitro

o
Read data?
Toxicological -
a

[ ox | [xCanoell

Choose,

All endpaints

Defined Categeries

— ToxCast
rHToxicity to Reproduction

“HToxicokinetics, Metabolism and Distribution
EHProfile

1. Click OK 2. Click OK in order to read data for all endpoints
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QSAR TOOLBOX

Read across prediction of constituent without data

Gather data for analogues

[

» Profiling » Endpoint » Category Defi

Delete

chemicals

NN BN

About Update

|F\Iber endpoint tree. ..

1 [target, mix.component] | |2

o
i <l

Structure o

@
Qty: 1 Milligrams

HPhysical Chemical Properties
ElEnvironmental Fate and Trans. ..
EEcotoxicalogical Information
ElHuman Health Hazards

S S

— Bioaccun
rHECarcinogy
H#HDevelopn
HHGenetic 1

—sei The experimental

data for the identified analogues
on data matrix

appears

— Immunotoxicity
Hlrritation / Corrosion

— Meurotoxicity
rEPhotoinduced Toxicity
—Repeated Dose Toxicity

P
Ao
[-]Sensitisation

Respiratory Tract (1)

E1Skin

M: Negative

{#HIn Chemico

M: Positive, Positive  M: Positive M: Positive, Positive  M: Positive M: MNegative

ore3) [ M: Positive

Defined Categories
ment

— ToxCast

rEHToxicity to Reproduction
“HToxicokinetics, Metabolism __
HProfile

.
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QSAR TOOLBOX

Outlook

* Background
®* Objectives
* The exercise

* Workflow
* Input
* Profiling
* Endpoint

* Read across prediction of constituent without data

* Focus constituent without experimental data
* Define category
* Gather data for analogues

* Apply read across
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QSAR TOOLBOX

Read across prediction of constituent without data
Apply read across

?I? E rh m E 668 x\ R

About Update

» Profiling » Endpoint } Category Definition » Data Gap Filling

The OECD QSAR Toolbox
fo up micals
into Categori

Developed by

Data Gap Filing Meth Filter endpoint tree. .. |1 [target,mix.component] | |2 | |3
< O Read-across R . . . . - i
o=
@ Trend a\alysis e 3 Passible datainconsistency — [m] b4 Sz . o@ﬂ c
Structure - L @)= (@)Y
@ (Q)SAR moo-ls vw ~F (S,_“)_u & . £
3 LA/ GPMT (9 points) d =
Target dpoint Qty: 1 Milligrams o/ - RAHRIFT (1 points)

[EPhysical Chemical Properties R LLMA (57 points)
- hfiMiscellaneous (25 poin
; K Unknown Assay (1 pointk)
- Endpoint

- hdlA B C (12 points)
- RIEC3 (57 points}

- RANOEL (1 points)
ES MW N (9 points)

Assays and Endpoints
are mixed

Human Health Hazar skin In Vivo

[EEnvironmental Fate and Trans...
[EEcotoxicological Information
EHuman Health Hazards
—Acute Toxicity

— Bioaccumulation

H#Carcinogenicity . :
\Developmental Toxicity / Te... 1 points)

Genetic Toxicity Test guidsing "
Gap filing scalefunit ~
(C) Skin sensitisation ¥ (BfR)
& i
(C) Skin sensitization EC3{ratio) L4
converted data
12 from scale Skin sensitisation V (BfR) - .

Respiratory Tract 49 from scale Skin sensitization EC3({ratio) M: Negative

9 from scale Skin sensitisation IV (GPMT)

ISkin 1 from scale Skin sensitization NOEL(ratia)

In Chemico 13 from scale Skin sensitisation IIT {LIMU) hd
mEin Vitro Selected [93/93] points
In Vivo (70/! ./ = 4 M: Positive, Positive M: Positive M: Negative M: Positive, Positiv... M: Ne
— ToxCast .
HEToxicity to Reproduction . —
“HToxicokinetics, Metabolism ...

[FProfile

1. Click on the cell corresponding to Skin Sensitization in Vivo
2. Select Read-across

3. Click Apply

4. Click OK (in this case we mixed all endpoints and assays)

The OECD QSAR Toolbox for Grouping Chemicals into Categories 15.07.2016 48



QSAR TOOLBOX

Read across prediction of constituent without data
Apply read across

p—s p— prom— KRN
QSAR TOOLBOX ® E o for00 pbout Update

» Profiling » Endpoint » Category Definition » Data Gap

Filling

¥

1 [target,mix.component] | |2

Data Gap Filling Method

Read-across o
° ek ¢ Ty . % F
@ Trend analysis e o {:}
fy Structure o = = G =4 N O -.c
@ (QSAR models « 5 1 @ = e i
L4 B = L = B
Target Endpoint L. Qty: 1 Milligrams
T T LW Pesive M Posie Posie W Posive I Posive Posive M Posie  MNegilve M Posibe Posii
Human Health Haz [0133) O
< >
Descriptors | | Prediction | Accept prediction
Return to matrix
Read across prediction of & B C, EC3, NOEL, S M W N, S W A N, Skin sensitisation,
taking the highest mode from the nearest 5 nelghbours, based on 7 values from 6 nelghhuur chemicals,
Observed target value: N/, Predicted target value: 'Positive’
K
© Positive -~
H
E
]
2
w
<
z
w
z
=
“r
g
o
=
o
o
o
J) Megative |- -
@ t
< 20
log Kow
Descriptor X:  |log Kow ~
71 Aryl halide (Organic Functienal groups) Create prediction by gap filling 01 LA
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QSAR TOOLBOX

Read across prediction of constituent without data
Subcategorization

* The initial category could be refine by subcategorizing the

analogues according to the following endpoint specific
profiler (phase 1II, slide #37):

= Protein binding alerts for skin sensitization by OASIS v1.4.

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

Read across prediction of constituent without data
Subcategorization by Protein binding alert for SS

'| Subcategerization -

o X
G thod ™
e 5 Adustootions |
Uttimate biodeg Adjust options d

Endpoint Specific Target Ipoint } Category Definition ) Data Gap Filling
Acute aquatic ty classifi } SNAP
SNAr == Nucleophilic aromatic |
SNAr == Nucleophilic aromatic ¢

(B
Carcinogenicity (genotox and nongeno Differ from target by:
DART scheme v.1. O At |east one categ
DMA alerts for AMES by ¢ 4 @ Al categories
DNA ale

Eye it 5 1H Correlation

E)-e L - Analogues
mutagen
(5) Acylation
3) Acylation >> Ester aminolysg
3) Acylation == Ester aminolys

Prot~ e ‘ 12) Acylation == Ester aminolys
Protein binding ale 5 -”“, Ionic interaction
Respirato (2) Ionic interaction == Substit

Return to matrix

Read across prediction of A B C, EC3, NDEL, 5 M W N, S W A N, Skin sensitisation,
e highest mode from the nearest 5 neighbours, based on 7 values from 6 neighbour chemicals,
Observed target value: N/A, Predicted target value: "Positive'

& 00 CEED 0D CHUEND- O 00D -a-

3) Schiff base formation

emical elements (1) Schiff base formation > Di Filter points by test conditions
- nflelgrne_nts (1) Schiff base formation > Di Mark focused chemical
e
Mark focused points

(1) Schiff base formation >> Sq
I Invert existing marks
(1) SN2 > I‘-lucleoph@\@c substit

Rty e 1) SN2 >> Nucleophilic substits

Do not account metabolism
Documented (17) SNAr »> Nucleophiic arom

Remave marked chemicalsfpoints

Clear existing marks

Observed Mammalian metabolism (17) SNAr >> Nucleophiic arom Selection navigation
ed Microbial metab Gap filling approach
ed Rat In Descriptors/data

Observed Rat Liver
Simulated
simulator

imulator (alkaline medium) ;

1. Select filter data/subcategorize 2. Select Protein binding alerts for SS by OASIS v1.4.
3. Click Remove to eliminate dissimilar chemicals.
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QSAR TOOLBOX

Read across prediction of constituent without data

Apply read

QSAR TOOLBOX

» Profiling » Endpoint

Filling

¥

» Category Definition

dCross

(gio10"
i ol

KRN
About Update
» Data Gap Filling

|1 [target, mix.compenent] ‘ ‘5

| [20

Data Gap Filing Method

QO Read-across - B 3 Y § o £ 5

: e . ot - ot = i .

Trend , ) 3 « i

@ Trend analysis Structure . ,.b}:. s :.4@:- = e it

® (Q)SAR models "’y,é‘" = . o *

3 - £ B nd a = -
Target Endpoint Oty: 1 Milligrams N
| L@ vie (15/26) BT M= PN PN IR FCE TN I

>

Human Health Haz: kin In Vivo

<

Descriptors ||Pred|chor| ‘

Accept prediction

Read across prediction of A B C, EC3, NDEL, 5 M W N, S W A N, Skin sensitisation,

Positive @ - - M-~ Ao .8 --8-88----- 8-

the target is posmve

Negalws

Almbst all §analogis have beenéfoundito
be posmve Predlcted SS effect of

taking the hi £ b - = hemi
Observed target value: N/A, Predicted target value: 'Positive’
; . » R — [ . ® O .

Return te matrix

- Select/filter data

Mark chemicals by descriptor value

Filter points by test conditions

Mark focused chemical

Mark focused points
Selection navigation
Gap filling approach
Descriptors/data
Model/(Q)SAR
Calculation options
Visual options
Information
Miscellaneous

AB C,EC3, HOEL, S MWH, 5 W A ll, Skin sensitisation (obs.)

log Kow

Descriptor X: | log Kow

Create prediction by gap filling

71 Aryl halide (Qrganic Functional groups)
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QSAR TOOLBOX

Read across prediction of constituent without data

QSAR TOOLBOX T

» Profiling

Filling

#

Apply read across

» Endpoint » Category Definition » Data Gap Filling

About Update

Data Gap Filing Method
O Read-across
@ Trend i
rend analysis Structure
® (Q)SAR models 4 e} 1
@ ES = & oA & =
Target Endpaint L. Oty: 1 Milligrams N
= JLEgl R Positve | T R T e T T | | prEE
Human Health Haz sation Skin In ‘ (16¢27) S
< >
Descriptors | I Prediction | Accept prediction
Return to matrix
Read across prediction of A B C, EC3, NOEL, 5 M W N, S W A N, skin sensitisation,
taking the highest mode from the nearest 5 neighbours, based on b values from 5 neighbour chemicals, filtes
Dbserved target value: N/ A, Predicted target »alue: "Positive” = Select/f
i . . | stz | 3
R R P * e S B8 & poef Jrecscosamcessaccss P L Mark chemicals b ue
% E Information 3 e
E : o The current prediction was accepted g Saiiaiedieme
E H § Mark focused points
g s 1 - Selection navigation
e : : Gap filling approach
; E 3 Descriptors/data
7 Model/(Q)SAR
= Calculation options
Z : : visual options
5 : 3 Information
of : |
o | :
o H :
B flecsssssssssssssssafsssssnmasasassssadhecssssssssssssssasfos possssossssssofesaassssasssssssed posssssssssssossas fpossssssssssoosas
t
I - k - - L 4.50
1. Click Accept prediction
-
2. Click OK
-
3 " Retu rn to matrlx on by gap filling 0/100 ]
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QSAR TOOLBOX

Outlook

* Background
®* 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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QSAR TOOLBOX

Filling data gap for skin sensitization of mixture
Applying Independent Mode of Action

- 0 N cOe\a
h Thod B

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

QSAR TOOLBOX

About Update

Document Single Chemical Chemical List el -
ot bt @ e into Categories

DB Inventory List by LMC, Bulgaria

Filter endpoint tree... [1 Ttargen |
3] [Mix] A A
R
" FiE a ra o
Structure B . < /_/_
O CH
= ‘
Qty: 1 Milligrams Oty 10 Milligrams Qty: 100 Milligrams

EEcotoxicological Information

EHHuman Health Hazards

HEHAcute Toxicity

— Bioaccumulation
HHCarcinogenicity 3
HFIDevelopmental Toxicity / Teratog...
HEGenetic Toxicity

— Immunotoxicity

[HHIrritation / Corrosion i

L Neurotoxicity Here is the Read across Here are the
-EPhotoinduced Toxicity prediction for Skin sensitization experimental data for

HHRepeated Dose Toxicity . . . .. .
Sensitisation 4 of the constituent without data Skin sensitization

Respiratory Tract

= Skin
[#in Chemico
Hin Vitro
In Vivo (3/3) _ R: Positive M: Negati M: Negative
—ToxCast )

S+ Toxicokinetics, Metabolism and ...

4 Document Next step: Applying Read across for the mixture 1
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QSAR TOOLBOX

Filling data gap for skin sensitization of mixture
Applying Independent Mode of Action

86

T
QSAR LB OX 6 E o 0100 about Update

¥ Profiling » Endpoint » Category Definition » Data Gap Filli

e OECD QSAR Toolbox

fi i micals
Possible data inconsistency into Categn?le_\
4| Azsay Developed by LMC,
- BALLNA (1 points)
i Miscellaneous (1 points)
A Unknown Assay (1 points)
- Endpoint
R4 B C (1 points)

[1 Itarget)
[31_ Mix]

o Ty
" &) g

@ Similar P A -

Data G/ Filing Method :Filter endpoint tree... | |2 [targe|

© Independent MOA

[

@ Specific modei- Structure RAEC3 (1 points) . . =
= ; i Unknown Endpoint (1 points)
Targe. Fndpaint Qty: 1| 2 Testorganisms (spgcies}
N ) EEcotoxicological Information fflmouse (1 points) _ _ .

Human Health Hazards Sensitisation Zkin In Vivo mUnknnwn Test organisms (species) (2 points)
EHuman Health Hazards i . Test guideline 1
HHAcute Toxicity ) > - Kingdom
— Bioaccumulation > - Phylum
HECarcinogenicity . » - Class =
HHDevelopmental Toxicity / Teratog... Starting gap filling .. 5 e

HEGenetic Toxicity

o Skin sensitisation V (BfR)
Immunotoxicity

) Skin sensitisation I (Oasis)

converted data
1 from scale Skin sensitisation V (BfR)

1from scalerlmijaﬁon I (Oasis)

[C1Sensitisation

Respiratory Tract Selected [
H1Skin
[Fin Chemico o x [ X Cancel ]
[Hin Vitro
In Vivo (313)C Positive M: Megative M: Negative

— ToxCast
HEToxicity to Reproduction
HToxicokinetics, Metabolism and ...

1. Click on the cell corresponding to Skin Sensitization for mixture 3. Click Apply
2. Select Independent MOA 4. Click OK
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QSAR TOOLBOX

Filling data gap for skin sensitization of mixture
Applying Independent Mode of Action

p— b &6 x4 8
QSAR TOOLBOX @ oh 10100 E

About Update
» Profiling » Endpoint » Category Definition » Data Gap Filling
Filling The OECD QSLAR Toolbox
for Grouping Chemicals
¥ into Cate

Apply Developed by LMC, Bulgaria

Data Gap Filing Method | |1 [target] | |2 [target, mix.component] | |3 [target, mix.component] | |4 [target, mix. component] |

© Independent MOA [31_ M!.X]

. A A
% o
- BT c 2
@ Similar MOA - { CH2
i Structure EE— . Q ,—/_
@ Specific models e ) aH

(=
Qty: 1 Milligrams  Qty: 10 Milligrams Qty: 100 Milligrams
[ e v o) I

I Prediction | Accept prediction

Target Endpoint

Human Health Hazards 3

Return to matrix
Empiric calculation of A B C, EC3,
taking the maximal from the component values, based on 3 values from 3 target components,
Observed target value: N/A, Predicted target value: "Positive’ Select/filter data
Selection navigation
Pasitive J- - -- L canceeaaneesmEEEEEEEEEEEEEEEEEEE I e EEEEEEEEEE e EEEEEEEEEEEEE BRSSP EEEEEEEEEEEEEES .- +| Descriptors/data
H H H ! Calculation opti

Mixture models ) I |

i+ Information
i+ Miscellaneous

AB C,EC3 (obs.)

T el s Set empiric calculations options:

T T T
1.00 2.00 3.00 Approximation type:
log Kow [Ma)cimal -

Read across is applied for the mixture (assuming Independent Mode of Action)
“Maximal” approximation type is set by default for categorical endpoints (worst case scenario)(see 1)
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QSAR TOOLBOX

Filling data gap for skin sensitization of mixture
Applying Independent Mode of Action

© s &), s
QSAR TODOLBOX (T About Update
* Profiling » Endpoint » Category Definition » Data Gap Filling
Filing
#
Apply
Data Gap Filling Method |1 [target] | |2 [target, mix. component] | |3 [target, mix.component] | |4 [target, mi<. component] |
@ Independent MOA [31_ M'X] @_2,3 .
_ “ ) e a 5 .
@ Similar MOA — ) (@) /_/—C"
@ Specific models . &) oH
=_'_"ﬁ - [}
Target Endpoint Qty: 1 Milligrams ~ Qty: 10 Milligrams Qty: 100 Mi
e o5 I
Human Health Haz. .
I Prediction | Moéat prediction
Return to matrix
Empiric calculation of A B C, EC3,
taking the maximal from the component values, based on 3 values from 3 target components,
Observed target value: N/A, Predicted target value: "Positive’ Select/filter data
Selection navigation
Positive 4 ---- A e f 3 Descriptors/data
E 1= Calculation options
Data usage
Based on the positive skin sensitization value | [mxemodss
7 b b q b Visual options
e for one of the mixture components the  Information
3 R R . R A g ' Miscellaneous
o prediction for the mixture is positive i
a E :
<
Megative |- 4% - - _i __________________________________ : __________________________________ : e Set empiric calculations options:
100 200 200 Approximation type:
log Kow [Mam‘mal s
. s -
. . OK. Cancel
1. Accept prediction
- filling 0/1 e
2. Return to matrix
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QSAR TOOLBOX

Filling data gap for skin sensitization of mixture
Applying Independent Mode of Action

FI'I a1 1 S ea
10100 About Update
» Profiling » Endpoint » Category Definition » Data Gap Filling

QSAR TOOLBOX

Filling

4

Apply

|1 [target]

© Independent MDA [3]. M!Ix]

ey -
imil O?@ Fas a 5 )
@ Similar MOA & & CHa
Structure - \b’“ @ S /_/_

@ Specific models aH

Data Gap Filing Method :Filber endpeint tree... | |2 [target, mix. component] | |3 [target, mix.component] | |4 [target, mix.component] |

Target Endpaint Qty: 1 Milligﬂrams Qty: 10 Milligrams Qty: 100 Milligrams
FlEcotoxicological Information

FlHuman Health Hazards

HHlAcute Toxicity

Human Health Haz on Skin In Vivo

-

— Bioaccum ) . . .

Lmcacnes - REAA ACrOSS prediction for the mixture based
ot on predicted and experimental data of mixture
[omnoto constituents appears on datamatrix

— Meurotoxicity
HFIPhotoinduced Toxicity
HFIRepeated Dose Toxicity
[FSensitisation
Respiratory Tract
[=1Skin

#HIn Chemico

Hin Vitro
In Vivo % \WCl: Positive R: Positive
—ToxCast . -

M: Negative M: Megative

HHToxicity to Reproduction
HToxicokinetics, Metabolism and ..
FHProfile

-

+ [

4 Document 1/0/0
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QSAR TOOLBOX

Outlook

* Background
®* Objectives
* The exercise

* Workflow
* Input
* Profiling
* Endpoint
®* Read across prediction of constituent without data
* Filling data gap for skin sensitization of mixture

* Generating report for mixture
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QSAR TOOLBOX

Report

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

®* Generating the report is shown on next screenshots
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QSAR TOOLBOX

— = o1

= T e ce®
QSHR TOOLBOX Lia 10100 About Update

» Profiling » Endpoint » Category Definition » Data Gap Filling

Filling The OECD QSAR Toolbox
. for Grouping Chemicals
¥ into Categories

Apply Developed by LMC, Bulgaria

Data Gap Filing Method .Filher endpoaint tree... |1 [target] | |2 [target, mix.component] | |3 [target, mix.component] | |4 [target,mix. component] |

@ Independent MOA [31_ MLX] % . I A
. &) BT - o
@ Similar MOA “ & s
Structure - . C —
@ Specific models O CH
= <
Target Endpaint Qty: 1 Milligrams  Qty: 10 Milligrams Qty: 100 Milligrams

EEcotoxicological Information
ElHuman Health Hazards
HHAcute Toxicity

— Bioaccumulation

Human Health Hazards Sensitisation Skin In Vivo

HHCarcinogenicity
HHDevelopmental Toxicity / Terato...
HHGenetic Toxicity

— Immunotoxicity Copy
HHIrritation / Corrosion . i
[ Neurotoxicity Delete prediction
HHPhotoinduced Toxicity
HERepeated Dose Toxicity ) BEplayipedicinnkiomai
FlSensitisation o8 B Explain predi
Respiratory Tract Edit predictio|
=1Skin
] Report
[Hin Chemico
Hin Vitro ‘&1 IUCLID5
In Vivo 0 QCl: Positive R: Positive M: Negative M: Megative
— ToxCast T

4

HHToxicity to Reproduction
HHToxicokinetics, Metabolism and ...
HProfile 3

1. Select prediction g
2. Right Click and Select Report |
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QSAR TOOLBOX

s el “c@e® e
QSAR TOODLBOX s 5 h 0100 pbout Update

» Profiling » Endpoint » Category Definition » Data Gap Filling

Reports Repository
& & £

Print

Available data to report Prediction [2] |

Predictions
(Q)SARs
Categories

Prediction of EC3; Skin sensitisation; S MW M; A4 B C; NOEL; S W A N for
{¥=1/Milligrams}CC(=0 jclcco(Clc(Cl)cl Cl_{X=10/Milligram s}0=C(c1cccecl 1/43
Jeleccocel {X=100/Milligrams} CCCCO

Available report templates
Standard (predefined)

QSAR Toolbox prediction for multicomponent substance

Custom (user defined)
Edi f
Edi
Edital

(uses single component mode for handling of target mixture and its
components)

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

| show only relevant templates

Toolbox report for mixture
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QSAR TOOLBOX

QSAR TOOLBOX

¥ Profiling ¥ Endpoint

Reports Repository
& & = G B B
Print i i Update

Available data to report |
Predictions
(Q)SARs
Categories

€

show only relevant templates

m bl )

» Category Definition ¥ Data Gap Filling } Report

SAR Toolbox prediction for mixture based on ind

of action for mixture components

ndent mode

Prediction of EC3; Skin sensitisation; SM W N; AB C; NOEL; S W A N for
{X=1/Milligrams clccc(Cle(CNc1Cl_{X=10/Milligrams}0=C(clcccc
ccl_{X=100/Milligrams}CCCCO

Toxicity of the target mixture (Positive) is predicted from its components using estimation based on 3 values
(Positive x1, Negative x2) from 3 components having independent mode of action. Both experimental and
predicted values for mixture components are used in predicting the target toxicity.

The components of a mixture are handled with the functionality for category. The same approach can be
applied for mixtures, but also for mono-constituent substances with impurities, multi-constituent substances
and UVCBs with identified constituents.

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

The data used for calculating the current prediction is taken from 1 Toolbox prediction and 2
experimental values selected from the following database(s):
1. Skin sensitization

Below is a summary table for endpoint & descriptor values for the target mixture and the mixture
components.

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

“8e\a
About Update

The OECD QSAR Toolbox
for hemicals
into Categories

Developed by

1. Summary information for mixture prediction
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Endpoint(s)
Human Health
Qty, Hazards;
Milliarams Sensitisation v
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Outlook

* Background
®* Objectives

* The exercise
* Workflow

* Save 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

D gl al al d
- # 1 T ¥ i i ate
O
D er endpoint tree... ‘1 [target] ‘ |2 [target, mix.component] ‘ |3 [target, mix. | |4 [target,mix. |
[3] [Mix] . A A
pe 5, s - F -
/| Structure R o < /—/_
O CH
=
Qty: 1 Milli¢ (2] save as x
ESubstance Identity
EPhysical Chemical Properties S S » NewVolume (D) » TB34 » Newfolder v O Search New folder -l
EIEnvironmental Fate and Trans... EEmta o Mew folder = . (7}
FlEcotoxicological Information -
ElHuman Health Hazards MNINA 2 Name Date modified Type
— Acute Toxicity ., $A Dictionary 20041 [ Tutorial 4.tbw /2016 10:51 AM  TBW File
— Bioaccumulation Sabi Dimitrov [ Tuterial 5.tbw /2016 3:44PM  TBW File
rHCarcinogenicity . SMART [ Tutorial 9.tbw TBW File
HHDevelopmental Toxicity / Te... | TB 3.2_Hydrolysis_C [ Tuterial 11.tbw TBW File
rEHGenetic Toxicity . 1833 [ Tutorial TBW File
— Immunotaxicity 534 [ Tutorial TBW File
HHIrritation / Corrosion ’
4 TRAN g 2
— Neuratoxicity ,/\
( > HEPhotoinduced Toxicity File name: | Tutorial 13.thw [ ~
. | — Repeated Dose Toxicity . Save as type: | Toolbox work file (*.tbw) 4 ~
[]Sensitisation M’P‘
[HRespiratory Tract ~ Hide Folders Cancel
vkt S CISkin
‘@—c. Vi) :L_/_“] #Hin Chemico
= {Hin Vitra
In Vivo (CYEYW Cl- Positive R: Paositive M: Negative M: Negative
— ToxCast .
... select filter type.. v ff Creat= J§ Apply HAToxicity to Reproduction
HHToxicokinetics, Metabolism...
EProfile

1. Go to Input section 2.Click on Save button 3. Define name of the file; 4. Click Save
button
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Open saved file

0
— — 0 1 .
TOOLBOX @ [S 10100 About Update
» Input » Profiling » Endpoint » Category Definition b Data Gap

Document Single Chemical Chemical List

] = ) L i

Query n ) Inventory List

|F|Iher endpoint tree...

Structure
| Select file x
Substance |denti
EPhysical Chemical Properties 1 » New Volume (D:) » TB34 » Mew folder v O Search New folder el
Environmental Fate and Tran... T New folder
Ecotoxicological Information -
Gergana L) MName Date modified Type Si
[Human Health Hazards . . YP
Import files [ Tutorial 4tbw TA2/201610:51 AM  TBW File
Install [ Tutorial S.tbw 71172016 244 PM TBW File
Irina D Tutorial 9.tbw 6/ 016 4:56 PM  TBW File
Kalin D Tuterial 11.thw 7/6/2016 4:538 PM TEBW File
Keenia [] Tutorial 12.tbw, /1272016 £45PM TBWY File
D Tutorial 13.tbw 7/13/2016 11:23 AM  TBW File

Loreal_Cramer

D Tutorial 24.thw /8/2016 9:38 AM TBW File

Mails

NEDO
LR 4

File name: ‘Tutorial 13thw

... select filter type .. w Apply

I

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

m - Tiee —— -8 ® aQ Fs.]
QSAR TOOLBDOX ] -5 sh for00 B

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

Document Single Chemical Chemical List Component Mode
b L ] L oAl
DB T 0

ucture e Query Developed by LMC, Bulgaria

Documents Filter endpoint tree. .. [ ftarget | [2 target mix | [ tergst,mix. | ¢ target mix
13] Mix] O‘b i A A
N e o 3
Structure - o O ,—/_CH
=:_/_\h . o
Qty: 1 Milligrams  Qty: 10 Milligrams Qty: 100 Milligrams
[HSubstance Identity
[HPhysical Chemical Properties
[HEnvironmental Fate and Tran...
[HEcotoxicological Information
FHuman Health Hazards ~ (4/4), CI- Positive Information X
Profile
General Mechanistic 0 The file was executed successfully
Mo alert found
Pratein binding by OASIS gm; > Nuckeoph o]
SNAr == Nucleoph
Protein binding by OECD Mo alert found No alert found Mo alert found No alert found
Protein binding potency Mot possible to cla... Not possible to cla... Not possible to cla... Mot possible to cla...
Endpoint Specific
Mo alert found SMHAr No alert found Mo alert found
Prtan binding et o1 S0, o St o Nkt
SNAr == Nucleoph..

1. The file is opened successfully 1. Click OK

The OECD QSAR Toolbox for Grouping Chemicals into Categories 15.07.2016

69



