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QSAR TOOLBOX

Background

* This is a step-by-step presentation designed to take the
user through the workflow for filling data gap for

Repeated dose toxicity by read-across based on an
analogue approach.
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QSAR TOOLBOX

Objectives

This presentation demonstrates a number of
functionalities of the Toolbox:

* Identify analogues for a target chemical.

* Retrieve experimental results available for those
analogues.

* Fill data gaps by read across.
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QSAR TOOLBOX

The exercise

* In this exercise we will predict the repeated dose toxicity of
2,3-dimethylaniline CAS 87-59-2

* Define initial category of similar analogues based on US-EPA
New chemical categories.

* Gather available experimental data for the target chemical and
identified analogues

* Apply read across prediction based on analogue approach
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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 Chemical

User Alternatives for Chemical ID:

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

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

Drawing chemical structure

Select from User List/Inventory/Databases
Chemical IDs such as EC number, Einecs number
Query Tool

B.Group of chemicals
* User List/Inventory
®* Specialized Databases
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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 Screen
Input target chemical by CAS#

p— R
&

QSAR TOOLBOX About Update

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

Document Single Chemical Chemical List

Structure ) Juery ( Js DB Inventory Developed by LMC, Bulgaria

®r endpoint tree. ..

Structure

Substance ldenti

EPhysical Chemical Properties
EEmvironmental Fate and Transport
HEEcotoxicological Information
EHHuman Health Hazards

: 1. Click on CAS#

0 Document_1 1/0/0
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QSAR TOOLBOX

Chemical Input Screen
Enter CAS# 87-59-2
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1. Enter the CAS# In the blank field; 2. Click Search button; 3. Press OK
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QSAR TOOLBOX

Chemical Input
Target chemical identity

The Toolbox now searches the databases to find out if the CAS# you entered is linked to a
molecular structure stored in the Toolbox. It is displayed as a 2-demensional depiction.

 Search by CAS # | |
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QSAR TOOLBOX

Chemical Input
Target chemical identity

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

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

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

Chemical Input
Target chemical identity

QSAR TOOLBOX

¥ Profiling » Endpoint } Category Definition  » Data Gap Filling

Document Single Chemical Chemical List

= =

Documents

- Document

Structure

ElSubstance Identity
—CAS Number
—Chemical IDs

'§7-59-2
EINECS:2017550

2,3-dimethylaniline
dimethylaniline, 2,3-
2,3-xylidine
2,3-dimethylbenze. ..
2 3-dimethyl-aniline
benzenamine, 2,3- ..
118

2, 3-dimethyl-pheny. ..
C8H11N

Cclccoc(M)c1C

—Chemical Name

—Molecular Formula

— Structural Formula
EPhysical Chemical Properties
EEnvironmental Fate and Transport

EEcotoxicological Information

EFHuman Health Hazards
Celocoo(M)clc
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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, Repeated dose toxicity (HESS) and clicking on
“View” (see next screen shot).
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QSAR TOOLBOX

B

QSAR TOOLBIL

» Profiling

Profiling Schen,
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Apply
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The OECD QSAR Toolbox
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1. Toxicity Information
The toxicant of methemoglobinemia induced by anilines is considered to be N-hydroxyl anilines that are metabolites of anilines in the

liver'Z, The hemolytic anemia induced by anilines iz considered to be related to the oxidation of erythrocytes by N-hydroxyl anilines?
1) Anilines are metabolized in hepatocytes by oxidases such as P450 to N-hydroxyl anilines.
2)  N-hydroxyl anilines react with hemoglobin (Hghb) in erythrocytes to produce nitrosoaniline and methemoglobin (Met-Hgh). The resulting

increase in the concentration of Met-Hgb is observed in hematological examination.

3) Erythrocytes are degenerated (peroxidation of lipid membrane etc.) by reactive oxygen species (ROS) produced in the above reaction?.

4) Phagoeytosis of degenerate erythroeytes. mainly in the spleen, results in hemolysis4.
5) The result is° decreace in red blood cells (RBC), decrease in Hgb, decreased hematocrit (Het) and increase in reticulocytes (Ret) observed

3

upon hematological examination in RDT test. In addition, pigmentation of I in and congestion are observed in the spleen on

histopathological examination®.
6) Az a compensatory response to anemia, extramedullary hematopoiesis (mainly in the spleen) iz observed on histopathological
examination®.
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The mechanism of this toxicity is common to experimental animals and humans.
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2. Click View
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QSAR TOOLBOX

QSAR TOOLBOX
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QSAR TOOLBOX

Profiling
Side-Bar to Profiling results
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QSAR TOOLBOX
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QSAR TOOLBOX

Endpoint
Overview

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

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

Endpoint
Case study

* In this example, we limit our data gathering to a single
toxicity endpoint: repeated dose toxicity

* In this example, we collect data from the databases
containing experimental results for Repeat dose toxicity
(Repeated Dose Toxicity (HESS)).

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

* Expand the "Human Health Hazards” section
* Click on the box to select that database.

* Click on “"Gather data” (see next screen shot).
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QSAR TOOLBOX

Endpoint
Gather data

QSAI oLBOX ch %0100

} Profiling ¥ Endpoint » Category Definition  » Data Gap Filling

Import Delete Tautomerize

1 [target]

Databases Filter endpoint tree...

Human Health Hazards
cterial mutagenicit Structure

LN

[HSubstance Identity

EPhysical Chemical Properties
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EHHuman Health Hazards

HProfile

FlGeneral Mechanistic
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SlToxicological
Repeated dose (HESS)
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Inventories

Expand the Human Health Hazards section
2. Select database related to the target endpoint: Repeated dose toxicity HESS
3. Click Gather
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QSAR TOOLBOX

Endpoint
Gather data

- ]
. values for. 118 data-paints, 24 groups, 1 chemicals =
L4 pol group

Data points...
Endpaint CAS Structure Value Dose Duration Effect Examination items Select one
MOEL §7-59-2 300 mofkafday 12300 mo/ka/day 28 Days Basophilic Histopathological D
change/Regen findings
MOEL 87-53-2 300mgfkafday  12;300 mafkg/day 28 Days Basophilic Histopathological
change/Regen findings —
NOEL 87-55-2 " 30mgkg/day  12:300 mojka/day 28Days Basophlic  Histopathological
e change/Reaen findings —
Un
MOEL 87-59-2 300mgfkafday  12;300 mafkg/day 28 Days Basophilic Histopathological
change/Regen findings
MOEL 87-53-2 300mgfkafday  12;300 mafkg/day 28 Days Basophilic Histopathological
change/Regen findings 1
MOEL §7-53-2 300 mofkafday 12300 mo/ka/day 28 Days Dilatation Histopathological —
. Th IR I'nci'lgs "
NOEL 87-59-2 v 300 mg/ka/day 12,300 mo/ka/day 28 Days Diataion  Histopathological
: &
T (onemr I ) »
862 data points gathered across 1 chemicals. 2

1. Select OK.
2. The message informs you for number of retrieved data points. Click OK
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QSAR TOOLBOX

Endpoint
Gather data
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QSAR TOOLBOX

Recap

* In the first module, you have entered the target chemical being sure
of the correctness of the structure.

* In the second module, you have profiled the target chemical and
found that the target could cause RDT toxicity through two different
effects

* In the third module, you have found that there is an experimental
RDT data for the target structure. We will try to reproduce it using
read across analysis

* But before the user can proceed with the “Filling Data Gap” module,
he/she should define a category with similar analogues

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

Outlook

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

* Category definition
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QSAR TOOLBOX

Category Definition
Grouping methods

* The different grouping methods allow the user to group
chemicals into chemical categories according to different

measures of “similarity” so that within a category data gaps can
be filled by read-across.

* Detailed information about grouping chemical (Chapter 4) could

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

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

1. The categorization phases should be applied successively

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

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

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

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 Il. Mechanism based

* DNA binding mechanism

* Protein binding mechanism

* (Genotoxicity/carcinogenicity

* Cramer rules

* Verhaar rule

» Skin/eye irritation corrosion rules
* Repeated dose profiler (NITE)

Subcategorization
Endpoint Specific

Metabolism accounted for

Phase I11. Eliminating dissimilar chemicals

Subcategorization

Apply Phase | — for structural dissimilarity Endpoint Specific 36

Filter by test conditions — for Biological dissimilarity




QSAR TOOLBOX

Category Definition
Grouping methods —phase I

Suitable Categorization/Assessment Phases

Phase I. Structure based

« US EPA Categorization Broad grouping
 OECD Categorization Endpoint Non-specific
* Organic functional group

 Structural similarity

« ECOSAR

Phase | categorization in Toolbox

Filter endpoint tree... 1 [target]
N
Structure @7%
eT——r— I 43 analogues are identified
[EPhysical Chemical Properties

EHEmvironmental Fate and Transport

[HEcotoxicological Information i o
EEFiuman Heath Hazards , 12 analogues are identified
HProfile
HPredefined
OECD HPV Chemical Categories Not categorized
US-EPA New Chemical Categories Anilines (Acute tox A .
SEndpoint Specifc 11 analogues are identified
Aquatic toxicity classification by ECOSAR Anilines (Hindered)
HEmpiric
Alkyl arenes
Organic Functional groups inryﬂlme 7 analog ues are Identlfled
Alkyl arenes
Organic Functional groups (nested) Aniline
Overlapping groups
Structural similarity, Dice ACF, 50% < 15 analogue is identified
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QSAR TOOLBOX

Category Definition
Grouping methods

* Based on these classifications and basic guidance for grouping
chemicals explained on the previous slides the US-EPA (as broader
group: 43 analogues) is used for defining initial group of analogues
(phase I)

* For refinement of category and eliminating dissimilar chemicals a
sequence of endpoint specific and structural profilers are applied
(phase II):

* US-EPA New chemical categories
* Repeated dose (HESS)
* Chemical elements

® Structural similarity
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QSAR TOOLBOX

Category Definition
Defining US-EPA New Chemical categories
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—Bioa.ccumu!apon I & )
rECarcinogenicity

All profiles
HDevelopmental Toxicity / Teratogenicity [acd Chlorides N
z = Acrylamides T
e
pSetetc TO)_(K_:‘W Acrylates/Methacrylates (Acute toxicity) u
— Immunotoxicity Acrylates/Methacrylates (Chronic toxicity)
. . Aldehydes (Acute toxicity)
rHIrritation / Corrasion Aldehydes (Chronic toxicity)
— Neurotoxicity Aliphatic Amines
. . Alkoxysianes
rHPhotoinduced Toxicity Aluminum Compounds i
= Re pe ated Dose Toxicity AminnhanTnthizznla Avn Nrae
LOEL Combine profiles logically [[invert ra>
NOEL @ AnND OR [ strict
rESensitisation 3

— ToxCast
HToxicity to Reproduction

£ Metabo istribution

1. Highlight the "US-EPA New Chemical Categories” 2. Click Define
3. Click OK to confirm the defined category for the target chemical 4. Click OK
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Category Definition
Defining US-EPA New Chemical categories

Ipeated values for: 3834 data-points, 908 groups, 857 chemicals Elﬂu
.
Data points...
Endpaint CAS Structure Value Diose o Eelectane
MOEL 95-78-3 12 mg/fkg/day 12,300 mag/ka/day
Invert
MNOEL 95-78-3 @é 12 mgfka/day 12;300 majfkg/day
NOEL 95-51-2 160 mg/kg/day 10; 160 mgjkg/day Check Al
NOEL 95-51-2 R 160 mg/kg/day 10;160 ma/ka/day
Uncheck Al
NOEL 95-51-2 160 mgjka/day 10;160 mg/ka/day
NOEL 95-51-2 160 mg/kg/day 10; 160 mg/ka/day
RIAE] BEEEEESER b1 W A N 100 mgjka/day 10; 100 ma/ka/day
2 [emreabeian QRS ) ’
s 100 mgka/day 10; 100 majkg/day
— 25873 data points gathered across 43 chemicals.
P

1. Click OK to retrieve all available experimental data
2. The message informs you for number of retrieved data points. Click OK
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Defining US-EPA New Chemical categories

The experimental results for the analogues appeared on datamatrix

QSAR Toolbox 3.4.0.17 [Document_1]

] m
QSAR TOOLBOX o g h ol

» Profiling » Endpoint » Category De! » Data Gap Filling

Categorize Delete

Structure

[HSubstance Identity

[HPhysical Chemical Properties

[HEnvironmental Fate and Transport

[HEcotoxicological Information

HHuman Health Hazards

HHAcute Toxicity )

— Bioaccumulation

HHCarcinogenicity

HtDevelopmental Toxicity / Teratogenicit

HHGenetic Toxicity

— Immunotoxicity

HAIritation / Corrasion

— MNeurotoxicity

HHPhotoinduced Toxicity

[IRepeated Dose Toxicity
FLOEL (39;1172)‘ M: 12 mg/kg/day, ... M: 160 mg/kg/day,... M: 192 mg/kgiday,... M: 250 mg/kg/day,... M: 100 mgfkg/day,... M: 192 mg/ko/day,... M: 1l
EMNOEL (43/24701) M: 12 mg/kg/day, ... M: 160 mg/kg/day,... M: 100 mg/kg/day,... M: 192 mg/kg/day,... M: 125 mg/kg/day.... M: 100 mg/kg/day.... M: 92.3 mg/kg/day... M: 2(
binding ‘ HHSensitisation ﬂ‘

in binding i — T T .

HH Toxicity to Reproduction ;

HHToxicokinetics, Metabolism and Distribution

1. Chemical statistics presenting the number of chemicals and the available
experimental data for the two endpoints.
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Recap

* In this module, you have defined the category of similar
analogues.

* In the next module, you should apply read across in order to fill
in data gap

* But before the user can proceed with the "“Filling Data Gap”
module, he/she should navigate to the target endpoint: In our
case we will predict RDT of target for two endpoints: Total NOEL
and Total LOEL; Route: Oral (gavage)

* Total NOEL and Total LOEL values coincide with minimal values
for all LOELs (NOELs) of the current chemical (more info could be
found on next snapshot)

* Click on "Data Gap Filling” to move to the next module.
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Total LOEL/NOEL

Silter endpoint tree. .. |1 [target]

CAS 108-69-0 »=
Structure @—c Hs

CH,

[mnueomorgea, < | Minimal value across
all LOEL values

(=10ral (Gavage)
[HAdrenal (1/1)M: 360 mg/kg/day
HBlood Serum (Sugar) (171)M: 360 mg/kg/day
FUrinary Bladder (1/2)M: 360 mg/kg/day, 360 mg/kg/day

& Urine {1/11) M: 360 mg/kg/day. 360 mg/kg/day. 360 Total value coincide Wlth
—VWhole Body ..
L emmerer (1/2)M- 360 mg/kg/day, 360 mg/kg/day minimal values for all LOELs

— Ptosis/Palpebral Closure  (1/2)M: 360 mg/kg/day, 360 mg/kg/da
— jvation [1/2) M

Total (1/2)M

(10, 60 mg/kg/day)

=INOEL

Minimal value across all
[=10ral (Gavage)
[ Adrenal ° (1/32)M: :S[J mag/kg/day, 360 mg/kg/day, 360 N OEL Va | u es

[#Blood Cell (Coagulation) (1/8)M: ﬁEU mag'kg/day, 360 mg/kg'day. 360 ma/kg/day, 360 mg/kg/da...
[FBlood Cell (Erythrocyte) (1/30)M: E‘I[] myg/kg/day, 10 mg/kg/day, 10 mg/kg/day. 10 mg/kg/day, 10...
[HUrinary Bladder {110y M: FU mg/kg/day, 60 mg/kg/day, 360 mg/kg/day, 360 mg/kg/day, ...
HlUterus (1/3)M: IBEE] mag'kg/day, 360 mg/kg/day, 360 ryed

A

SWWhole Body Mim B Total value coincide with
—Abnormal Appearance (1/2)W- bl mg/kgiday, mg/kgraay ..
| Abnormal GI:t (1/2)M: B60 mg/kg/day, 360 mg/kg/day minimal values for all LOELs

—Bn}dy‘r Weight | (1/2)M: B0 mg/kg/day, 60 mg/kg/day / ( 1 O; 60 mg/ kg/d aY)

- M \E0 ma/kg/day. 60 ma/ka/da
Total (1}2 0 ma'kog/da 0 mgl/kag/da

Now you are ready to continue with next module data gap filling
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Outlook

* Background
®* Objectives
* The exercise
* Workflow
* Input
* Profiling
* Endpoint
* Category definition

* Data gap filling
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Data Gap Filling
Overview

* "“Data Gap Filling” module give access to three different data gap filling tools:
* Read-across

* Trend analysis

* Q)SAR models

* Depending on the situation, the most relevant data gap mechanism should be chosen,
taking into account the following considerations:

* Read-across is the appropriate data-gap filling method for “qualitative” endpoints like
skin sensitisation or mutagenicity for which a limited number of results are possible
(e.g. positive, negative, equivocal). Furthermore read-across is recommended for
“quantitative endpoints” (e.g., 96h-LC50 for fish) in case a low number of analogues
with experimental results are identified.

* Trend analysis is the appropriate data-gap filling method for “quantitative endpoints”
(e.g., 96h-LC50 for fish) if a high number of analogues with experimental results are
identified.

* "(Q)SAR models” can be used to fill a data gap if no adequate analogues are found
for a target chemical.
* In this example, we use read-across.
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Data Gap Filling
Interpreting Read-across

In this example, all the analogues have repeated dose toxicity data (LOEL and
NOEL values)

Predicted values for the target compound is based on initial group of Anilines
defined by US-EPA New Chemical categories

The following subcategorizations are used for filtering the initial group of
analogues:

- US-EPA New chemical categories
- Repeated dose (HESS)

- Chemical elements

- Structural similarity

* Before applying the read across, we should navigate to the target endpoint
Total NOEL

See next screen shots
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Data Gap Filling
Navigation of endpoint tree: Repeated dose toxicity/NOEL/oral
gavage/Total

L iy - @610 88\ E
QSAR TOOLBOX (€ E wh 100 i (T

» Input ¥ Endpoint ¥ Category Definition  » Data Gap Filling

Document Single Chemical Chemical List

R =l b L] S
CAS# ( ] DB

Name Query

Documents |1 ltarget]

N, A N, L)
o NEz gl : 3 ~r = = . @
X s
Structure
ol O
',N=n b o=N fN=° o
& %o & e

HSubstance Identity

[HEnvironmental Fate and Transport
EHuman Health Hazards

Repeated Dose Toxicity

MLOEL (39;53)' M: 12 mgfkg/day, .. M: 10 mgfkg/day, . M: 192 mg/kg/day, . M: 250 mg/kg/day, . M: 100 mgfkg/day, . M: 192 mg/kg/day, . M: 1E
EINOEL
HRat
FlOral (Feed) (316) M: <192 mg/kg/da... M: 92.3 mg/kg/day...
=10ral (Gavage)
(=1VWhole Body
Total (39/70) M: <10 mg/kg/day,... M: 100 mg/kg/day M: 125 mg/kg/day.... M: 100 mg/kg/day.... M: 20
fHOral {water Co) (1/2)

HProfile

Celcoee(N)c1C

1. Type "Total” in the filter field
2. Expand the tree to “Total” node by single left click on the “+” sign
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Data Gap Filling
Apply read across for Total NOEL

)
» Profiling

o)

B

» Endpoint

h

» Category Definition

01 1
10100
» Data Gap Filling

QSAR

Filling

¥

88 % X
About Undate

Toolbox

LMC, Bulga

[t targe

Data Gap Filling Method

I

B

© Read-across

Mg g

i

@ Trend analyw-
@ (Q)SAR mc

Structure

Possible data inconsistency -

EHSubstance Identity

Human Health )
[HEmvironmental Fate and Transport

Rat Oral
CWyman Health Hazards
HIRepwqted Dose Toxicity
LOEL
=INOEL
Rat
Oral (Feed)
HOral (Gavage)
=Whole Body

(39}88{ M: 12 mg/kg/day, ... M: 10 mg/kg/day, ...

i | Duration
A - Strain
RACri CD (SD) (2 points)
RAF344 (18 points)

R SD (52 points)

4 - Test guideline

- b~ (4 points}

-~ RAINTP long-term (8 points}

-~ RfINTP short-term (4 points)

- /| DECD (2 points)

EOECD TG 407 (35 points)
| OECD TG 422 (2 points)
| OECD TG407 (2 points)
EOECD TG422 (7 points)

> - Scale/Unit

2100 mg/kg/day.... M: 192 mg/kg/day.... M: "

M: 923 mg/kg/day.._

Total Gap filing scalejunit - M: 100 mg/kg/day.... M: 2
HOral (water Containing) mg/kg/day
HProfile _) mg/kg
<[
1. Click on the cell corresponding to "NOEL” total value for the target chemical.
2. Select Read-across
3. Click Apply
4. OK
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Data Gap Filling
Read-across

* The resulting plot is experimental results of all analogues
(Y axis) according to a descriptor (X axis) with the
default descriptor of log Kow (see next screen shot).

* The RED dot represents predicted results for the target
chemical .

* The BROWN dots represent the experimental results
available for the analogues that are used for the read-
across.

* The BLUE dot represent the experimental results
available for the analogues but not used for read-across.
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Data Gap Filling
Read-across for NOEL

®

QSAR TOOLBOX

} Profiling } Endpoint

Filling

]

6 8 *
About Update

i bl

} Category Definition  » Data Gap Filling

The OECD QSAR Toolbox
for Grouping Chemicals
into Categories

Developed by LF

A8

-, Bulgaria

Data Gap Filing Method [1 Rarget IE
© Read-across v . _ . .
CHy CHy NHz cl - [
Trend i ek
@ Trend analysis Structure @7% @ @ @ @ B @ @
® (st o -0
é o & 0
Target Endpaint
[ Tota iweves) (LT TIEIT] M: <10 molkgiday.... M: 100 mglkgiday - M: 126 mgkgiday.... M: 100 mofkglday.... M: 200 mgfkgiday  M: 3 mgikgiday, 3... M:Z -
<[ .

Descriptors “Pred\chon |

Accept prediction

) = =
i =1 n
= = =

HOEL {obs.), log{1 molkg/day)

o
=
=

250 4----

Return to matrix

Read across prediction of NDEL,
taking the average from the nearest 5 neighbours, based on 5 values from 5 neighbour chemicals,
Observed target value: 12.0 mg/kg/day, Predicted target value: 7.52 mg/kg/day

i+ Select/filter data

1+l Selection navigation
i+ Gap filg approach
1dat

) Mndd!(Q)SAR

DaiaLsage

Prediction approach options
Use target data for prediction

Set level of significance

i+ Visual options

| »

m

Set usage of data per chemicak

[OF.]

@ Maximal

Tage

2. Click on the “Data usage”.

Worst case scenario is applied. Follow the steps:

*Maximal values are selected because (i.e log/1 of endpoint (LOEL)) correspond to maximal hazard

() Median

1. Select Calculation options S
3- Select “MaXima|"* 4- OK (Z)H\ghermedian

1ES
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Data Gap Filling
Subcategorization by US-EPA New Chemical
Categories

Grouping meth _— — e
I Adjust options w G

Predefined Wl bout Locate

Database Affiiat Target About Update

¥ Endpoint } Category Definition » Data Gap Filling
Anilines (Acute toxicity)

Differ from target b ‘1 [target] ‘ |2

© At least o
o EH NEz g o Soow G
o O @ O 9 9
e O

{Hl correfation

@
Analogues % &

: : O
L w 37) Anilines (Acute toxici
orena b oncs " J () bets-Nephhyamaes, Sufonaced @858) [ ] M <10 mylkgiday, .. M: 100 mglkgidsy | M: 125 mg/kgiday.... M: 100 mglkg/day, .. M: 200 mg/kg/day  M: 3 mglkg/day. 3. M:Z
y N '

! 3) Dianilines
Cystene peptide d4ll |(6) Phenols (Acute toxicity) Acce
e peptide depl 1) Vinyl Sulfones e 1

Bindin
Ka, pH Return to matrix

¥ Read across prediction of NOEL,
taking the average from the nearest 5 neighbours, based on 5 values from 5 neighbour chemicals,

Dbserved target value: 12.0 mg/kg,/day, Predicted target value: 7.52 mg/kg/day &l Select/filter data i
| = /
Ionization at pH Mark chemicals by descriptor value
Ionization at pH Filter points by test conditions

Ionization at pH
Mark focused chemical

Mark focused points
Invert existing marks
MetsbolismTransformations Remove marked chemicals/points

Clear existing marks

Documented E

Observed Mammalian metabc Selection navigation

Observed Microbial meta Gap filling approach

Observed Rat In vivo metaboll Descriptors/data

Iae::d Rat Liver = Model/(Q)SAR
Fimulat:
|- Calculation options
Data usage

Prediction approach options

t t t t t t t t t t
-5.00 -4.00 -3.00 -2.00 -1.00 0.00 2.00 3.00 4.00 5.00 Use target data for prediction

1. Click Subcategorize 2. Select US-EPA New Chemical Categories
1 3. Click Remove to eliminate dissimilar chemicals.

m Select different

Remove
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Data Gap Filling
Subcategorization by Repeated dose (HESS)

]
Adjust options 5 FI'I w
10100

Target

Anilines {Hemolytic anemia with methemog
Anilines {Hepatotoxicity) Rank C

¥ Endpoint } Category Definition  » Data Gap Filling

Eye irritatio
in vitro mutagenic
inv nutagen

Differ from target b [1 target] |2 I 1B | [ |[2 |[12
© At least one category
Protein l;iruiing a:errr for O @ Al categories I R Moo o o S I -
Pratein binding ale i i :
& o @ = © s} O~
inoic Acid Receptor A s S @ : - e,

(16) Anilines (Hemolytic anemia with methg
1§ o ey T [ M ctOmhgiay 00 mkoey | M-200 oty TOmglday M. TOmglgy, . M:2molginy, <. W«

(7) Benzene/ Naphthalene sulfonic acids (L s
) (5) Nitrobenzenes (Hemolytic anemia with
mical elements (5) Nitrobenzenes (Hepatotoxicity) Rank C Accept prediction
ups of elements
Lipinski Rule Oasis i Return to matrix

Organic Functional groups Read across prediction of NDEL,
taking the average from the nearest 5 neighbours, based on 5 values from 5 neighbour chemicals,
Observed target value: 12.0 mg/kg/ day, Predicted target value: 7.52 mg/kg/day

= Selectffilterdy/a_

[ sibcategorze”

Mark chemicals by descriptor value

»

Filter points by test conditions

Trvirnlnnienl

ExXpenmental

Mark focused chemical

Mark focused points
NN 0 T TN Y—

Invert existing marks
o Remove marked chemicals/points

Clear existing marks
Gap filling approach
Descriptors/data
Model/(Q)SAR
= Calculation options

Documented
Observed Mammalian metabol

m

: 3 [k
n simufatic
el e 2l 1. Click Subcategorize

T Oecitye | 2. Select Repeated dose (HESS) profiler 1
3. Click Remove to eliminate dissimilar chemicals. |

Remove
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TOOLBOX

Data Gap Filling
Subcategorization by Chemical elements
Bodegota foom T h

Carcinogenicity (; t Target

DART scheme v.1.0 Group 14 - Carban C
DNA alerts I &Y | Group 15 - Nitrogen N

E LI

01
10100
}» Endpoint } Category Definition  » Data Gap Filling

About Update

d by LMC, Bulgaria

Differ from target [1 teroed |2 [+ |+
@ o o Kz Ll e hEz e o M
&~ o @ @ o b &
Analogues W e a
(11) Group 14 - Carbon C
11 oo 1 itogen T2 (1771 W<ty M1 mggdey, M2y < <10 gy <30 mggday .10 oy N1
(2) Group 16 - Oxygen O 5
(2) Group 17 - Halogens Cl
2 Accept prediction
Return to matrix
Lipinski Rule Oasis Read across prediction of NDEL, 1
r ~ taking the average from the nearest 5 neighbours, based on 5 values from 5 neighbour chemicals,
g:g:mi Ii:jll::d'\ﬂﬂa} g;:::ﬁ: H Dbserved target value: 12.0 mg/kg,/ day, P'redicted target value: 7.52 mg/kg,/day ' -l Selectffitter data ik
ot ] Subcategorize g |

Organic functional groups|
Organic functional groups, | e T Mark chemicals by descriptor value
Structural simiiarity
Tautomers unstable . . .
Toxicological Mark focused chemical
Repeated dose (H

Filter points by test conditions

Mark focused points

I Invert existing marks

Metabalism/Transformations Remaove marked chemicals/points

Documented i B Clear existing marks
Observed Mammalian metaboll Selection navigation
Observed Microbial metabolisn Gap filling approach
Observed Rat In netabo Descriptors/data

Model/(Q)SAR

| Calculation options

Data usage

m

Prediction approach options

Selected 4 (7/11)
0 Select differen

. Click Subcategorize. 2. Select Chemical elements.
fequia 3. Click Remove to eliminate two dissimilar chemicals.
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Data Gap Filling
Subcategorization by Structural similarity

About Update

Grouping methods - - T ~— &8 %
» B T m B
- L 10100

} Endpoint » Category Definition » Data Gap Filling

Simiar 100%

ye irritation/corrosion In ERl—— - evel by LMC, Bulgaria
vitro mutagenicity Measure Molecular features Caleulation : Pl
- | -

Differ from target by: (7) Tanimoto (Jaccard) VT ©) Fingerprint

. = [ Topologic torsions
© At least one category @ Dice ] Atom centered fragments
@ Al categories

Protein binding alerts fo Il Correlation

@ )
Respirat PETIT (@ Combine all features

Farml Atom characteristics o
(1) Similar [30%-40%) ormula

Options

(2) Simr [40%-50%) - 0 Camtratahed BTN RO BN -

(3) Simiar [50%-60%) Description ["] Count heavy atoms attache 3

(2) Similar [60%-70%) Atom type(AT)- encode the species of atom, the [ Hybridization

(2) Similar [70%-80%) el 0. {a+e)+ B +e)] number of non-hydrogen atoms attached to it, and the [7] Indident pi-bonds Accept prediction
Chemical elements 1) Similar [80%-00% number of incident prbonds. [T valency
Groups of elements Atom pair - Atom pairs are defined as substructures of Eg“;rge
Lipinski Rule Oasis the form ATi —ATj-(distance), where (distance) is the yele

@ Halogram

() Ochiai (Cosine) (") Average by features

) Yule

Return to matrix

1

Organic Fun groups distance in bonds along the shortest path between an - Select/filte: -
Description atom of type ATi and an atom of type ATj. | t . P
Oraanic fun e A—— NS s LN s N Mark chemicals by descriptor value
Filter points by test conditions
LU s UTsLdlE | g I | [ | ] ||
Toxicological Mark focused chemical
Repeated dose (HESS) AB C
eFuea_eu dose (HESS) 0 0 % Mark focused points

m 3 Invert existing marks

Metabolism/Transformations

Remove marked chemicals points
Documented r —_————— Clear existing marks =
Observed Mammalian metzboll g Selection navigation
Observed Microbial metabo Gap filling approach
Observed In vivo met Descriptors/data
Observed Rat netahil Model/(Q)SAR
Simulated 1
= Calculation options
Data usage
Dissodiation simulation ! Prediction annroach ontions

Structural similarity is applied in order to refine the category to the most similar analogues
1. Click Subcategorize.
2. Select Structural similarity and modify default options (3) to the following: Dice, Atom pairs, Atom type; Count H attached.
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Data Gap Filling
Subcategorization by Structural similarity

o o
Groupi thods x
rouping metho Adjust options E Fioio &6 « 4 B

About Update

Target » Endpoint } Categary Definition ¥ Data Gap Filling

Simifar 100%
The OECD QSAR Toolbox
L T

|[18 | [0

Differ from target by: |1 ftargel] | |12 ‘ ‘15
© At least one cate
@ Al categories O, o &y o, ey b R
{E Correlation @ﬂw @ @w‘ @’w‘ @"“‘ @
1 ey LA [

)i 10%c50n) o we
»

Chemical elemen (2} Simir [60%-70%)
of element: (2) Sirmifar [70%-80%)
(1) Sirrifar [80%-90%)

Accept prediction

Return to matrix

Read across prediction of NOEL,

taking the average from the nearest 5 neighbours, based on 5 values from 5 neighbour chemicals,
Observed target value: 12.0 mg/kg/day, Plredicted target value: 7.52 mg kg /day ' - Select/filter data q
Subcategarize

13UTOMers unstanie Mark chemicals by descriptor value

Toxicological "
Repeated dose (H i & B & Filter points by test conditions
: Mark focused chemical
Endpoint Data : Mark focused points

mn

Experimental :
E Invert existing marks

Remove marked chemicals/points
Clear existing marks

 Selecti =
Go back

Documented
Observed Mammalian metabol|
Observed Microbial metabolisn

Go forward
Go to first
Go to last
Gap filling approach

ulator (acidic)

ulator (basic) Selected 2 )

: - ‘ | ] Data usage
e — v

Prediction approach options

1. Hold Control button and select first two bins in order to eliminate them.
2. Click Remove to eliminate chemicals with similarity less than 60%
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QSAR TOOLBOX 6

¥ Profiling

Filing

¥

Data Gap Filing Method

Data Gap Filling
Read across result for Total NOEL

- {GT670) L
‘—I—l o1 1
10100
¥ Endpoint ¥ Category Definition » Data Gap Filling

About Update

© Read-across

@ Trend analysis
e Structure

@ (Q)SAR models

Target Endpoint

o ¥, oy e TN
o,
@7’% a(:)é @ ’ @M @7(& @
ey T

[

l—TotaI
Human Hi ) N -
Rat Oral (Oral (water Containing)

o) R Mgty W2 <o) Messomgioiy) Metomgrosye werzgrossy ) 1

Descriptors ||Predicﬁun |

Accept prediction

=

E0

=
=
k=

HOEL {obs.), log(1imelkgiday)
S )
=1 i
=1 =]

1%
=)
=

Return to matrix ™

Read across prediction of NOEL,
taking the average from the nearest 5 neighbours, based on 5 value
Observed target value: 12.0 mg/kg/day, Predicted target

[-I Selectffilter data 2 -
Subcategorize
Mark chemicals by descriptor value
Filter points by test conditions
Mark focused chemical
Mark focused points

- Selecti saali
Go back

Go farward

m

Go to first
Go to last
Gap filling approach
Descriptors/data
Model/(Q)SAR
= Calculation options
Data usage

Prediction approach options L4

log Kow

Use target data for prediction

Desariptor X: Ilog Kow

‘ Set level of significance
v] [+ icual antinne

1. Click Accept prediction

2. Click Return to matrix
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Data Gap Filling
Result of read-across prediction

E &0 S8 e\ E
10100 About Update

» Profiling ¥ Endpoint » Category Definition » Data Gap Filling

QSAR TOOLBOX

Filling The OECD QS.
. for Grou

¥

Apply

|1 [target]

Data Gap Filling Method

© Read-across
o ] A M N 2 ‘
@ Trend analysis S k! @ L @ red
tructure - . @ '
. s
O . (
& & )

@ (Q)SAR models

Target Endpoint
HSubstance Identity

FEnvironmental Fate and Transport
[HHuman Health Hazards .

Repeated Dose Toxicity .
HLOEL (39/68) M: 12 mg/kgiday, ...

CINOEL

IRat

#Oral (Feed) (3/6) M: <192 mg/kg/da... M: 92.3 mg/kg/day...
{=10ral (Gavage)
Whole Body

ted

M: 10 mg/kg/day, ... M: 192 mg/kg/day,... M: 250 mg/kg/day,... M: 100 mg/kg/day,... M: 192 mo/kg/day,... M: 1E3

Total Y- <10 mg/kg/day, . M- 100 mg/kg/day M- 125 mg/kg/day, .~ M- 100 mgikg/day, - M- 200

{HOral (water Containing) (1/2)
EProfile

1. Read across prediction 9.6 mg/kg/day coincide with experimental data (12 mg/kg/day)
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Data Gap Filling
Apply read-across for Total LOEL

I'I'l Gi610) &6~ 0
10100 About Update
» Profiling ¥ Endpoint » Category Definition » Data Gap Filling

QSH

Filing The OECD QSAR Toolbox
7 for Groupin nicals
¥ into Categories

Developed by LMC, Bulgaria

e "
Data w20 Filing Method I | |4

Possible data inconsisbenc_y‘ lEIﬁlg L

> | Duration a@}
4 - Strain

- Crj CO (5D) (2 points)
- F344 (14 points)

RA'SD (44 paints)
4 -Test guideline
-l (4 points)

RANTP long-term (6 points)
- RgINTP short-term (4 points)
- RAIOECD (2 points)
- [ OECD TG 407 (29 points)
- hf] OECD TG 422 (8 points)
- RA/OECD TG407 (2 points) M: 192 mg/kg/day,...
- [ OECD TG422 (5 points)
> - Scale/Unit

© Read-across

Structure

Iiljl—‘ll.lman Health Hsg
—IRepeated Dose Toxi

HLOEL

[HOral (Feed)
HOral (Gavage)
[HWhole Body

Total

[HOral (water Containing)
HNOEL (43/79)

[HProfile

Gap filing scaleunit . M: 100 mg/kg/day... M: 1E3
@ majka/day

© majkg . M: 100 mg/kg/day,... M: 92.3 mg/kg/day... M: 200

M: 12 mglkg/day. ... M: <1
R:9.6(2.73;33.8) ...

Selected [58/60] points

1. Click on the cell corresponding to "LOEL” total value for the target chemical.
2. Select Read-across

3. Click Apply

4. OK
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Data Gap Filling
Read-across for LOEL

(51670 CECENL
QSAR TOOLBOX @ E i o100 P

» Profiling ¥ Endpoint » Category Definition  » Data Gap Filling

Filing The OECD QSAR Toolbox
. for Grouping Chemicals
§ into Categories

Data Gap Filing Method |1 [target] | ‘2
© Read-across [ [ . -
@ Trend analysis R @; ;@; @ -=-§ @ c.@_(}
Structure 5
2\:3;—"“’ o Wy e
@ (Q)SAR models = = @ _@_ g a3
Target Endpoint
" | | o (s4r68) [ENTTTZTET] M 10 mghkglday, .. M: 250 mofkgfdy,.. M: 100 mylkgicay... M: 1E3mokglday  M: 10 mghkgiday, .. M:10mohoiday  M:6 -
Human Health Haz, d Dose Toxidity LOEL
al <[d b
Destriptors ||Predicﬁon ‘ Accept prediction
Return to matrix
- . " Read acroﬁ; predi;tiondnf LIDEL, brege . o I
taking t t L 5 nei : 5 5 nei icals,
Y Observed target value: 26,8 ma/ka day, redicted target vaue: 50 makg/day [+ Select/fiter data 1=
—
| | | s s | s . s s © 1 Gapfling approach
| | | 1 1 | 1 1 1 1 H H 1+ Descriptors/data 1
] e N S S S S 10 S
: : : 0 0 : 0 0 . : : : | Calculation options
3 - E. : : : Data usage
Z400 4o [posoeEmEEoms qEoeeRcaassss i L qeossooaasaae [poeasaaosss qpoeacaasescn [RREN R promeeeenees 1mmmeneeees ponemeemenes "
g ' . ' : ! Prediction approach options 2 i
g i i i . i i Use target data for prediction
ES-SU """"""""""""""""""""""""""""""""""""""""""""""""""""""""""""" L= ;’ """ 1 ‘; """""" ;’ """""" i' N Set level of significance
3 | | | | | | | -« b | | (Wt eptions !
%300 _________ R T R o X ! ____________ R R e Set usage of data per chemicak:
2 . = . on
om0 - ' ------------- . ----------------------------------------------------- D
L hd 3 # () Average
() Median
Worst case scenario is applied. In this respect 1. Select Calculation options © Lower median
2. Click on the “Data usage. 3. Select “Maximal”™* 4. OK. (© Higher median
*Maximal values are selected because (i.e log/1 of endpoint (LOEL)) correspond to maximal hazard (IED)
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Data Gap Filling
Subcategorization by US-EPA New Chemical Categories

Grouping methods fI‘l

Predefined

¥ Endpoint ¥ Category Definition

o1
10100
» Data Gap Filling

|1 [target]

1H Correlation

Analogues

3) Dianilines

. T e

o o~

ST [T M g, 4 250 gy, | MO0 g, | WSS mgigey M0 mgiginy, W10 nghotay MG
+

a

(6) Phenols (Acute toxicity)
1) Vinyl Suffones

Accept prediction

Ionization

Ionization at pH
Ionization at pH
Ionization at pH
Protein binding

Documented
ved Mammalian metaboll

Read across prediction of LOEL,
taking the average from the nearest 5 neighbours, based on 5 values from 5 neighbour chemicals,
Observed target value: 12.0 ma,/ka/day, Predicted target value: 19.6 mg/ka/day

Return to matrix

- Select/filter data

1

Mark chemicals by descriptor value
Filter points by test conditions
Mark focused chemical
Mark focused points
Invert existing marks
Remove marked chemicals jpoints
Clear existing marks

Selection navigation

Gap filling approach
Descriptors/data

Data usage
Prediction approach options

Selected 10 (

+
-1.00

Use target data for prediction
log Kow Set level of significance b
Visual options
'] Information
= -

m

1. Click Subcategorize
3. Click Remove to eliminate dissimilar chemicals.

2. Select US-EPA New Chemical Categories
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Data Gap Filling
Subcategorization by Repeated dose (HESS)

€ & i

¥ Endpoint » Category Definition » Data Gap Filling
Target
&l Anilines (Hemolytic anemia with methemog
Eye irritation Aniines (Hepatotoxicity) Rank C i
e into Categories

LMC, Bulgarial

\1 [target] | |2

ic Primary Differ from target

Protein binding ale © At least one categ s MR ; b s R h 'y

Protein binding alerts for 4 All categories

i g @ All categories - @ O cy O o

espirat ati * @ |
t 1H Correfation c by b [l

Analogues
a0y [P O gy, M TES gl W0 mgkgtay M50 mokolday, . W10 gy, N 10 molklday, - W3 .
H Rank C D

e _ (5) Benzene/ Naphthalene sulfonic acids (L| =
Chemical elements (4) Nitrobenzenes (Hemolytic anemia witl Accept prediction
roups of elements (4) Nitrobenzenes (Hepatotoxicity) Rank C Return to matrix

(2) Mot categorized o
Read across prediction of LOEL,
taking the average from the nearest 5 neighbours, based on 5 values from 5 neighbour chemicals,
Observed target value: 12.0 mg/ka/day, Predicted target value: 19.6 mg/kg,/day = Select/filter /\ |~
| Subcategorize 7/

Qrganic functional groups
Structural simifarity
Tautomers unstable

Mark chemicals by descriptor value

Filter points by test conditions
Mark focused chemical

Mark focused points

Invert existing marks

Remove marked chemicals/points
Metabolism/Transformations

Clear existing marks

1,

Documented
Observed Mammalian metaboll
Observed Microbial metaboli
rved Rat In vivo meta

Data usage
Prediction approach options

+
300 Use target data for prediction

y
-1.00
log Kow

Set level of significance =
Visual options

Information

= i

1. Click Subcategorize. 2. Select Repeated dose (HESS)
3. Click Remove to eliminate dissimilar chemicals.
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Grouping methods
Endpoint Specific
Acute aquatic t
Acute aquatic toxi
Aquatic ti
Binaccumulat

Target

Group 14 - Carbon C
Group 15 - Nitrogen M

Data Gap Filling
Subcategorization by Chemical elements

o

» Category Definition

‘o010
o1 1
10100

» Endpoint » Data Gap Filling

[1 Harget]

Differ from target b

Analogues
(11) Group 14 - Carbon C

gic Primary

|2
v

i @

(12 (77T M0 mlgay, . M50 mlkgay, . M 10 mgkgay, . 14,10 mgkgiay, . .30 mglgly M40 mghglay, . M1
3

(2) Group 16 - Oxygen O

in binding ale (2) Group 17 - Halogens Cl

Accept prediction

in binding ale
tory sensitisation

2) Group 17 - Halogens FClLBr, LAt

Organic Functional group:
Organic Functional group:

Metabolism/Transformations

Documented
ed Mammalian metabol
ed Microbial metaboll
ed Rat In
Observed Rat Liver
Simulated
Autoxidation simulator

& metal

Return to matrix

Read across prediction of LOEL,
taking the average from the nearest 5 neighbours, based on 5 values from 5 neighbour chemicals,

Observed target value: 12.0 mg,/kg/day, Predicted target value: 19.6 mg/kg/day = S N

\ ' / |

Mark chemicals by descriptor value

S

,,,,,,,,,,,,,,, Filter points by test conditions
Mark focused chemical
Mark focused points
Invert existing marks

Remove marked chemicals fpoints

Clear existing marks

Data usage
Prediction approach options

imulation
simulator (acidic)
wiator (basic)
r (neutral)

ydroly
Hydre

Use target data for prediction
log Kow

Set level of significance

Hydrolysis simulat
in vivo Rat metab

Visual options
Information

1. Click Subcategorize
2. Select Chemical elements

3. Click Remove to eliminate dissimilar chemicals.
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Grouping methods:

cyte gene
gic Primary
Protein binding alerts for ¢
tein binding alert:
Respiratory sensiti

Similar 100%

Differ from target by:
@ At least one category
@ Al cate

Data Gap Filling

Measure

Dice
Kulczynski-2

Formula

Tanimoto (Jaccard) il Atom

-5 Gio1)
oot 000
10100

» Category Definition » Data Gap Filling

Molecular features

airs

["1 Topalogic torsions

[71 Atom centered fragments

Subcategorization by Structural similarity
T

» Endpoint

6 8 %

About Update

Retnoic Add Receptor Bi Optians [] Atom type ew, - o
logues BEScplia % E:ESE ::at?mﬂj
r gues ) y atoms attache
(17 Simiar [40%-50%; Atom type{AT)- encode the species of atom, the [ Hybridization _ _ - -
1) Similar [50%-50%) cl0S(@+e)+(b+e)) number of non-hydrogen atoms attached to it, and the [ incident pi-bonds R
number of incident pFbonds. [ valency
b Atom pair - Atom pairs are defined as substructures of EE:;{EE Accept prediction
ups of elemen the form ATi -ATj-(distance), where (distance) is the N
Lipinski Rule ¢ distance in bonds along the shortest path between an Return to matrix 1
Description atom of type ATi and an atom of type AT].
| Select/filter data  /A_ -
| Subcategorize 7
Mark chemicals by descriptor value
A B C Filter points by test conditions
20 0 46 EEE Mark focused chemical
e — Similarity = 63.697% Mark focused points
Endpo
Invert existing marks
Remave marked chemicals/paints
Metabolism/Transformations
______________________________________________________ Clear existing marks =
Documented Selection navigation
d Marmirmialian rrretab o | R O O A S Gap filling approach
d Mi Descriptors/data
Observed Rat In vivo metab o[ X | T A N S Model/(Q)SAR
Observed Rat Liver [=| Calculation options
Simulated
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Data usage
Prediction approach options
Use target data for prediction
Hydrolys J Set level of significance =
Hyd 1L Select Affers [+ Visual options
7 remore 7] | /nformaton |
&
Structural similarity is applied in order to refine the category to the most similar analogues
1. Click Subcategorize.
2. Select Structural similarity and apply the similarity options as with Total NOEL: Dice, Atom pairs, Atom type; Count H attached
3. Select first two categories (hold Ctrl button)
4. Click Remove to eliminate chemicals with similarity less than 60%
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Data Gap Filling
Read across result for Total LOEL

S

} Category Definition

2

» Endpoint

01 1
10100
» Data Gap Filling

QSAR TOOLBOX

Filling

¥

S & %

A\

About Update

[ taroet |12

Data Gap Filling Method

| [15 | [18

© Read-across

[-CA-A oy £
@ Trend analysis
z Structure .
@ (Q)SAR models
[
Target Endpoint
L Total

Human Hi

Rat Oral fHOral (water Containing)

kg b LA TN
.

T W gy, 0oy, M 0oy W 40 gy, W 2 mgige,

Descriptors HPrEdicﬁon |

Read across prediction of LOEL,
taking the average from the nearest 5 neighbours, based on 5 values frg
Dbserved target value: 12,0 myg/kg/day, Predicted target valul

S
L

LOEL (obs.), log(1/molkg/day)
[ [ £ = =
o o = fa &
= = 2 = =

]
=
=1

t u t
1.65 170 180

Descriptor X: [Iog Kow

Accept prediction
Return to matrix

= Select/filter data

| subctegor ) 2

Mark chemicals by descriptor VA

Filter points by test conditions
Mark focused chemical

Mark focused points
Gap filling approach
Descriptors/data
Model/(Q)SAR
I-| Calculation options
Dats usage
Prediction approach options
Use target data for prediction

Set level of significance
Visual options
Information
Miscellaneous

1. Click Accept prediction

2. Click Return to matrix
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Data Gap Filling
Result of read-across prediction

[ - T
QSAR TDOLBOX @ I3 E h o100

» Profiling * Endpoint » Category Definition » Data Gap Filling

Filling
¥

Apply

Data Gap Filing Method

© Read-across
@ Trend i

rend analysis Structure
@ (Q)SAR models Mo G o=

Target Endpoi

[ESubstance Identity
[HEnvironmental Fate and Transport
Human Health Hazards
TBFlepealed Dose Toxicity .
CLOEL
HRat
[HOral (Feed) (3/6) M: 192 mg/kg/day.... M: 192 mg/kg/day. ...
HOral (Gavage)
—Whole Body

Total (35/6

M: 12 mg/kg/day, ... - 10 mg/kg/day, . M: 250 mg/kg/day,__. M: 100 mg/kg/day, . M: 1EZ

R: 17.5(3.35:91.1) ...

(HOral (water Containing) (1/2)
Leemt 43/79) g;zsgg%{;g;gas\; .. M: <10 mg'kgiday,... M: 100 mg/kg/day M: <182 mg/kgida..  M: 125 mg/kg/day,... M: 100 mg/kg/day.... M: 92.3 mg/kg/day... M: 200

EProfile

1. Read across prediction for LOEL: 17.5 mg/kg/day coincide with experimental LOEL: 12
mg/kg/day
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Read across predictions for 2,3 dimethylaniline
(CAS 87-59-2)
Result
Ultimate prediction:

Total NOEL - 9.6 mg/kg/day
Total LOEL - 17.5 mg/kg/day

Based on obtained results (for total LOEL and total NOEL) the target
chemical is classified as Category 2 regarding GHS classification !

Table 3.9.2: Guidance values to assist in Category 2 classification

Route of exposure Units Guidance value range
(dose/concentration)
Oral (rat) mg'kg bw/d 10- 100
Denmal (rat or rabbat) mg'kg bw/d 20- 200
Inhalation (rat) gas ppm/6h/d 50- 250
Inhalation (rat) vapour mg/litre/6h/d 02-10
Inhalation (rat) dust/mast/fume mg/litre/6h/d 0.02-02

1 Globally Harmonized System of Classification and Labeling of Chemicals (GHS):
http://www.unece.org/fileadmin/DAM/trans/danger/publi/ghs/ghs rev04/English/ST-SG-
AC10-30-Rev4e.pdf
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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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Ll H o
QSAR TOOLBOX 5 T3 o0

» Profiling » Endpoint » Category Definition » Data Gap Filling

Filling

¥

Apply

Data Gap Filling Method

| 08.07.2016 09:38 [R]: 9.6(2.73;33.8) mg/kg/day; Estimation for NOEL fi
© Read-across 08,07.2016 10:53 [R]: 17.5(3.35;91. 1) mg/kg/day; Estimation for LOEL 1

@ Trend analysis

Structure
@ (Q)SAR models

Target Endpoint

HSubstance Identity
EEnvironmental Fate and Transport
Human Health Hazards
?Elﬁepeated Dose Toxicity
CILOEL

HOral (Feed)

{=10ral (Gavage)
HWhole Body

M: 12 kg/day, ...

Total (35/61) o8 17_;‘;’_’,?,"“?{\

#Oral (water Containing) (1/2) Copy

M: 10 mg/kg/day, ...

LENOEL 43r79)

HProfile Delete prediction

Display prediction domain

. Explain prediction 2

Edit prediction info
Report

‘€1 1UCLIDS

“®e®\a
About Update

rzngT Explain M: 100 mg/kg/day M: <192 mg/kg/da...  M: 125 mg/kg/day.... M: 100 mg/kg/day,...

M: 192 mg/kg/day....

M: 1E3

M: 92.3 mgikg/day... M: 200

1. Select prediction
2. Right Click and Select Report
3. Select the prediction for which you want to generate the report
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QSAR TOOLBOX

= P s S8 e\E
QSAR TOOLBOX T fh 100 E About Update

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

5 R The OECD QSAR Toolbox
> for Groupl icals
r into Categori
Developed by LV

Available data to repart
Predictions '
(Q)SARs
Categories

Prediction of LOEL for 2,3-dimethylaniline

QSAR Toolbox prediction based on read- >

Available report templates
Standard (predefined) Prediction of LOEL for 2,3-dimethylaniline

¢ Predic €
Custom (user defined) Summary

Toxicity of the target chemical (17.5 mag/ka/day) is predicted from category members using read-across
based on 5 values within the range 2.00 - 50.0 mg/kg/day from 5 nearest neighbours compared by
prediction descriptors. Category members are single chemicals or mixtures and are selected based on the
profile of the target chemical. Only chemicals having experimental data are listed in the category.

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

The data used for calculating the current prediction is taken from 10 experimental values selected from
the following database(s):

1. Repeated Dose Toxicity HESS

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

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

values based on experimental data only are presented in bold and italic font.
m

show only relevant templates

[ [ Endpoint(s) [ Descriptor(s) | =

1. Report for LOEL
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— T
‘-I_l o1
QSAR TOOLBOX 10100
» Profiling » Endpoint » Category Definition  » Data Gap Filling
Reports Repository
& *

Print

Available data to report Prediction [2]

Predictions
(Q}SARS. j- Predicted value (model result):
Categories

17.5 mg/ka/day

k. Predicted value {co
Mot proi the user

pplicability domain (OECD Principle 3):
The target chemical FALLS within applicability domain
(see Section 3.1.b for detailed description of the domain)

Available report templates
Standard (predefined)
QSAR Mc

=l

Editabl
Editable

] .

show only relevant templates

1. Predicted value 2. Applicability domain
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L - ‘Gio10" “t90NE
QSAR TOOLBOX i3 5 h Tor00 T (e

» Profiling » Endpoint » Category Definition  » Data Gap Filling

Reports Repository
& i ¢ B B

Print

Available data to report

Predictions
(Q)SARs
Categories

Prediction of LOEL for 2,3-dimethylaniline 12 /22
Appendix I - Category members

QSAR Toolbox prediction based on read-acros

‘Available repart templates Prediction of LOEL for 2,3-dimethylaniline

Standard (predefined)

APPENDIX 1 - Category members

Custom (user defined)

)

The 5 category members are reported in more detail 1

L Cat. member No.1:

1.1. CAS number:

95-64-7

1.2. Other regulatory numbers:
Not reported

4 n 1.3. Chemical name(s):
show only relevant templates 3,4-dimethylaniline (3,4-xylidine) -

1. Additional information for category members
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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

(W

Available data to report Save As
Predictions pa
(Q)SARs . <« Data (D) » Backup » TOOLBOX4.0 » Toolbox34 » 5072016 w | 43 i Search 5.07.2016 P | D
Categories
Organize = New folder @ 1/22
|/ Stoyan * Mame Date modified T
. Strive
| Template Mo items match your search.
1/ Terminclogy
|2 Terry SCHULTS
| TOOLBOX 4.0 T
A
) Toolbox 3.4
Available report templates L 4072016 =
Standard (predefined) . 5072016 I(al
| 14.06.2016 [ \
A na anar | 1 b
File name: Totorial 16| << 2 -
Save as type: ITooIbox work file (*.tbw) -
= Hide Folders Save el
IMENT ON THE
VALIDATION OF (QUANTITATIVE) STRUCTURE-ACTIVITY RELATIONSHIFS MODELS"
published by OECD (Sep - 2007) and "GUIDANCE ON INFORMAT ION
REQUIREMENTS AND CHEMICAL SAFETY ASSESSMENT / CHAFTER R.6: QSARS AND
GROUPING OF CHEMICALS" published by ECHA (May, 2008).
The report provides information about the target substance, chemical characteristics
used for the grouping, the resulting boundaries of the group of chemicals (applicability
domain). the type of data gap filling approach that was applied (read-across, trend
il L ' analysis or QSAR models), the predicted result{s) and in the Annex information about
| show only relevant templates the category members or training set and test set chemicals. =
1 L] = - o -
1. Click on Save button; 2. Define name of the file; 3. Click Save
The OECD QSAR Toolbox for Grouping Chemicals into Categories 15.07.2016
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Open saved file

cemT © ©® 0

¥ Input ¥ Endpoint b Category Definition  » Data Gap

About Update

Chemical List

Documents Select file

Document
CAS: 87-59-2 %

Organize =

. <« Data(D:) » Backup » TOOLBOX4.0 » Toolbox34 » 5.07.2016

K
re-f

New folder

e N oogm M oew
i ; i >): ::
i z
]

.. Soft-hard profile of DNA and amine acids i+ MName

.. Solution progect =
| Totorial 16.thw

.. Stephanie

.. Stoeva

. Stoyan

1 Strive

[

. Template No preview

Ji Terminology available. g/kg/day, . M- 192 mg/kg/day, .
J Terry SCHULTS
|| TOOLBOX 4.0
& Toolbou3.4 M: 250 mgfkg/day.... M: 100 mgfkg/day.... M: 1E3
L 4.07.2016
| 5.07.2016
|| 14062016 mg/kg/da._. M: 125 mg/kg/day, . M: 100 mg/kg/day, .. M: 92.3 mg/kg/day... M: 200
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