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QSAR TOOLBOX

Background

* This is a step-by-step presentation designed to take the Toolbox
user through the workflow of a data gap filling exercise and
assessing of the outcome whether read across is scientifically
acceptable or not

* The read-across prediction will be justified by fulfilling all

information requirements according to the Read Across
Assessment Framework (RAAF).
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QSAR TOOLBOX

Keywords

TARGET CHEMICAL - chemical of interest;
MODULE - a Toolbox module is a section dedicated to specific actions and options (e.g. Profiling);

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

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

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

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

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

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

Objectives

This presentation demonstrates a number of functionalities of the
Toolbox:

* Define target endpoint;

* Relevancy of profiles and data availability;

® Searching of analogues accounting for metabolism;
* Category consistency check;

® Selection of RAAF scenario;

* Filling in the report sections related to each read-across
assessment element.
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QSAR TOOLBOX

Specific Aims

* To familiarize the user with the Read Across Assessment Framework
(RAAF) and more specifically with Scenario 5;

* To explain to the user how to search for analogues producing common
metabolite;

* To introduce to the user the read across assessment elements (AE) and to
provide examples with possible content of them;

* To introduce to the user the report basket;

* To provide to the Toolbox user the rationale behind each step of the
exercise.
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QSAR TOOLBOX

Read Across Assessment Framework (RAAF)
Overview

« RAAF has been developed by ECHA as an internal tool providing a
framework for a consistent and structured assessment of grouping and
read across approaches under REACH.

« The outcome of the assessment is a conclusion on whether the read across
is scientifically acceptable or not.

« The RAAF defines different scenarios for different read-across approaches.

« Each scenario is associated with particular aspects (assessment elements,
AEs).

« Total six scenarios are available: two for analogue approach and four for
category approach
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QSAR TOOLBOX

Read Across Assessment Framework (RAAF)

Criteria for the different RAAF scenarios

SCENARIO APPROACH

READ-ACROS5 HYPOTHESIS
BASED ON

QUANTITATIVE VARIATIONS

Property of the target substance predicted to
iojtransformation to common e guantitatively equal to those of the source
. Analogue Bio)transf tion t be guantitatively equal to th fth
£ compound(s) substance or prediction based on aworst-case
approach.
Properties of the target substance predicted
2 Analogue Different compounds have to be quantitatively equal to those of the
€ gualitatively similar properties source substance or prediction based on a
worst-case approach.
(Bio)transformation to common Wariations in the properties observed among
3 Category compound(s) source substances. Prediction based on a
P regular pattern or on aworst-case approach.
. Wariations in the properties observed among
4 Category Dﬁgﬁ?l{:ﬂ:;:jn;?rﬁﬁgrdﬁ r;v:rties source substances. Prediction based on a
9 Y prop regular pattern or on aworst-case approach.
(Bio)transformation to common Mo relevant variations in properties observed
5 Category compound(s) among source substances and the same
P strength predicted for the target substance.
Different compounds have Mo relevant variations in properties observed
G Category litativel P il ti among source substances and the same
qualitatively similar properties strength predicted for the target substance
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*Read-Across Assessment Framework (RAAF) available at https://echa.europa.eu/documents/10162/13628/raaf_en.pdf
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QSAR TOOLBOX

Read Across Assessment Framework (RAAF)
Selection of RAAF scenario

1. Distinguish whether analogue or category approach is decided based on number (N) of
analogues*:
a) N of analogues < 3 is Analogue approach (scenario 1-2)
b) N of analogues > 3 is Category approach (scenario 3-6)
2. To identify the basis of the read across hypothesis
a) (Bio)transformation to common compound(s) - the read across hypothesis is that
different substances give rise to (the same) common compounds to which the organism
is exposed
b) Different compounds have the same type of effect(s) — the read across hypothesis is that
the organism is not exposed to common compounds but rather, as a result of similarity,
that different compounds have similar (eco)toxicological and fate properties. These
compounds may be the source and target substances themselves or one or more
of their (bio)transformation products.
3. For a category approach (scenario 3-6) there is a need to take further account whether or not
quantitative variations in the properties are observed among the category members:
a) There is quantitative variation in the (eco) toxicity when it is more than 1 log units**
(scenario 3 and 4)
b) Quantitative variation is not expected in the (eco) toxicity when it is less or equal to 1
log unit (scenario 5-6)

* The threshold for number of analogues which distinguishes analogue from category approach is proposed by LMC
**The quantitative variation in the (eco)toxicity of 1 log unit is proposed by LMC due to empirically observations.
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QSAR TOOLBOX

Read Across Assessment Framework (RAAF)
Selection of RAAF scenario

« Each scenario consists of a pre-defined set of assessment elements (AEs) that,
when taken together, cover all of the essential scientific aspects that need to be
addressed in the read-across approach for a particular scenario.”

« Each AE reflects a critical scientific aspect of a read-across.

« The AEs could be:
o common for all scenario within one approach - common AEs for Scenario 1

and 2 (analogue approach) and common AEs for Scenario 3, 4, 5 and 6
(category approach)
o specific - addressing specific scenario.

*Read-Across Assessment Framework (RAAF) available at https://echa.europa.eu/documents/10162/13628/raaf_en.pdf
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QSAR TOOLBOX

The Exercise

* In this exercise we will predict Repeated dose toxicity of N-(2-
Hydroxyethyl)ethylenediamine [CAS# 111-41-1], which will be the
“target” chemical;

* The target endpoint will be preliminary defined;

* The category will be defined based on analogues having common
metabolite produced after in vivo Rat liver metabolism;

* A read-across approach will be used for the prediction. The prediction will
be based on category approach relying on common metabolite generated
for the source and target substances;

®* Read across assessment elements will be included to the report.

* Examples for the possible content of each of AEs will be provided.
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QSAR TOOLBOX

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

O Category Definition
O Data Gap Filling
O Report

The modules will be presented in different sequence than the showed above.
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QSAR TOOLBOX

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

Input
Input target chemical by CAS#

QSAR TOD 1 @ i 5 h So100 % =

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

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

= p for Grouping Chemicals
QP ™ . £ - — ping
= ' » it = = into Categories
B & X @ m@ - § &.-.=m 8 E E- W ¢ @ e
New Open Cl CAS# Name  Structure Composition  Select ChemIDs Database Inventory List Substructure (SMARTS)  Query Developed by LMC, Bulgaria
Doc
& Document 1 3

=] Seard
] ] | 4 o

|
select Al || Unselect All ][ Invert Selection | Selected 1 of 1

111411

CAS 111-41-1

SMILES NCCNCCO

CS Relation High

Substance ~ Mono constituent

Composition Ha N\/\NH/\\/OH
Name 1-amino-2-(2-hydrozyethyl)aminoeth

Sources

NICNAS
“apada 1)

1. Go to Input module;

2. Click CAS#;

3. Enter the CAS# 111-41-1 in the blank field;

4. Click Search;

When the structure with the requested CAS# appears, click OK (5).
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QSAR TOOLBOX

Input
Define target endpoint

Defining of the endpoint allows entering the endpoint of interest e.g. EC3,
Chromosome aberration, LC50 etc., along with specific metadata information.
Based on the metadata, different relevancy scores for profiles could be provided
for same endpoint.

Calculation of alert performance (AP) is only possible if the target endpoint is
preliminary defined.

X8 6ed

QSAR TOOLBOX @ﬂ

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

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

B & X2 mm > § = g =E E. W ¢ © -om

New Open Close Save CAS# Name  Structure Composition  Select ChemlDs Database Inventory List Substructure (SMARTS)  Query Define

Developed by LMC, Bulgaria
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QSAR TOOLBOX

Input

Define target endpoint
QSAR TOOLBOX 6 o E E % g

» Input » Profiling » Category definition ~ ® Data Gap Filling * Report

Document Single Chemical Chemical List Search Target Endpoint

B & XE mm. § = 8= E- W ¢ K

New Open Close Save CAS# Name  Structure Composition  Select ChemlIDs Database Inventory List Substructur, ARTS)  Query

° Documents Filter endpaint tree...

& Document 1

# [C 1;Md: 0;P: 0] CAS: 111411

Structure

Select endpoint

x h Select endpaint s

Filter: H Close | 4 Human Health Hazards
Repeated Dose Toxicity

' Physical Chemical Properties
I Environmental Fate and Transport
I Ecotoxicological Information
4 Human Health Hazards
Acute Toxicity
I ADME
Bioaccumulation
Carcinogenicity
Developmental Toxicity / Teratogenicity
Genetic Toxicity
Immunotoxicity
Irritation / Corrosion Route of administration
Neurotoxicity

n
n
Phatoinduced toxici Strain n
Organ(Tissue) n O Selection of additional
n
L]

Test arganisms (species)

_S[s n(s:a statlon Etfect metadata fields:
OXas

Toxicity to Reproduction

I Toxicokinetics, Metabalism and Distribution Endpoint

Up Down

Clear Remove

When click on Define (1) you should select the target endpoint. Select Repeated Dose Toxicity in the
Human health Hazards level (2) and click on Next (3). Select NOAEL endpoint (4) and Rat test organism (4)
from the drop-down menu. Finally click on Finish (5).
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QSAR TOOLBOX

Input
Define target endpoint

Once the endpoint is defined along with its metadata, they appear in the endpoint
tree and the corresponding row of the data matrix is yellow highlighted.

r|a 01010
QSAR TOOLBOX @ Tla 5 l'h $5100 %

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

Document Single Chemical Chemical List Search Target Endpoint

8 XEmm- § o= 8 =sE- H ¢ O

Open Close Save CAS# Name  Structure Composition  Select ChemIDs Database Inventory List Substructure (SMARTS)  Query Define

° Trer s Filter endpoint tree.. Y 1 [target]

@ Document 1

# [C 1:Md: 0:P: 0] CAS: 111411

H‘)N\‘\/\I\H,\/OH

Structure

D Srcure ot —

(%] Parameters.
[#] Physical Chemical Properties

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

-] Human Health Hazards

— Acute Toxicity

—{*] ADME

— Bioaccumulation

— Carcinogenicity

— D | Toxicity / T icity
—— Genetic Toxicity

— Immunotoxicity

— Irritation / Corrosion

— MNeurotoxicity

—— Photoinduced Imn'ﬂ'
Repeated Dose Toxicity
MNOAEL

+—— ToxCast 1
— Toxicity to Reproduction AOP |
—{#] Toxicokinetics. Metabolism and Distribution
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QSAR TOOLBOX

Data
Overview

* "Data” refers to the electronic process of retrieving the

environmental fate, eco-toxicity 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).

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April, 2020 24



QSAR TOOLBOX

Data

Collecting experimental data
qsARr TooLsox P - e =

» Input » Profiling lefinition P Data Gap Filling P Report

Import Export Delete

—al O & &

UCLID6 IUCLIDG Database Inventory

Y 1 ltarget]

° [} T—— Filter endpaint tree...

@& Document 1

# [C 1;Md: 0;P: 0] CAS: 111411

Structure ‘| Read data? X

) All endpoints @ Choose...

[#] Structure info e ———

[#] Parameters DCarcin-:-genicity

[] Physical Chemical Propert [CIDevelopmental Toxicity / Teratogenicity
[#] Environmental Fate and Tr| DG enetic Toxicity

[#] Ecotoxicological Informati| D|mmunotoxicity

2 Selected Il ] Human Health Hazards [irritation / Corrosion

—— Acute Toxicity [CINeurotoxicity
—{7) ADME [IPhotoinduced toxicity
—— Bioaccumulation [¥IRepeated Dose Toxicity
—— Carcinogenicity [Isensitisation
I ECOTOX — Developmental Toxicit [ToxCast _
2 M Eve Irritation ECETOC —— Genetic Toxicity [ ox icity to Reproduction
B w; Food TOX Hazard EFSA —— Immunotoxicity I [IToxicokinetics, Metabolism and Di 4 v
_|EEDETEEEIADT —— Irritation / Corrosion N
G it genicity ECVAN e ey QK | | Cancel
: - —— Photoinduced toxicity
Inventories Repeated Dose Toxicity
Options 4 0 Selected Aiﬁt
f Select All Unselect Al NOAEL
ara Bl —— Sensitisation AW SWACD

1. Go to Data module;

2. Select both green highlighted databases - ECHA REACH and Food TOX Hazard EFSA;
3. Click Gather;

4. Choose to collect repeated dose toxicity data, only and click OK.
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QSAR TOOLBOX

Data
Extracted data

* Toxicity information on the target chemical is electronically collected
from the selected dataset(s).

* It should be kept in mind that the search for data and analogues is
performed only among the chemicals which are listed in the selected
databases. In this example ECHA REACH and Food TOX Hazard EFSA
databases are selected.

* In this example, an insert window appears stating there are two
experimental data points for the Repeated dose toxicity.

* Go to the Profiling module to check for the reason of the possible
effect (to check for an alert identified in the target chemical).
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QSAR TOOLBOX

Profiling
Overview

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

“Profiling” module contains all the knowledge in the system coded in profiling schemes (profilers);

“Profilers” are a collection of empirical and mechanism knowledge (expertly derived) which could be
used to analyse the structural properties of chemicals;

* The “profilers” identify the affiliation of the target chemical(s) to preliminary defined categories
(functional groups/alerts);

The “Profiling” module contains also observed and simulated metabolisms/transformations, which could
be used in combination with the profiling schemes;

The outcome of the profiling determines the most appropriate way to search for analogues, but they are
also useful for preliminary screening or prioritization of substances;

The “profilers” are not (Q)SARs, i.e. they are not prediction models themselves;

Based on the “profilers’ relevancy” the most suitable once are getting colour highlighted”

For the purpose of this example suitable profilers in combination with simulators are used (see next
slide)-

*For more details regarding relavancy of profilers see ppt: Example for predicting skin sensitization
taking into account alert performance
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QSAR TOOLBOX

Profiling

Profili the target chemical
QSAR TOODLBOX E l_h EE:::E %

P Category definition ~ ® Data Gap Filling » Report

Profiling Custom profile

2 X

Apply View New Delete

° [ —— Filter endpoint tree... Y |1 ltarget]
@ Do

# : 0] CAS: 111411

Structure S e
3 Structure nfo I
[#] Parameters
[#] Physical Chemical Properties
[#] Environmental Fate and Transport
° Profiling methods [#] Ecotoxicological Information
Options 4 4 Selected B (5] Human Health Hazards
f Select All Unselect All Invert Acute Toxicity
W Organic functional groups )
W Organic functional groups (nestad) A_DME i .
W Organic functional groups (US EPA) — Bioaccumulation i
M Organic functional groups, Worbert Haider (checkmol) —— Carcinogenicity o
Repeated dose (HESS) D tal Toxicity / T icity
M Structure similarity g
W Substance type ErEE Umrelly
W US-EPA New Chemical Categories — Immunotoxicity
Unclassified —— Imitation / Corrosion
M (AOT)Protein binding by DASIS 1 — Neurotoxicity
= Photoinduced toxicity
Metabelism/Transformations Repeated Dose Toxicity
Options 4 Rat
Select All Unselect All NOAEL 1/1 M: 1E+03 mg/kg bdwt/d
Plausible NOEL 171 M: 60 mg/kg bdwt/d
M Dissocition simulator — Sensitisation AW SWAOP _
M Hydrolysis simulator (adidic)
M Hydrolysis simulstor (neutral) H H .
- - 1. Go to the Profiling module;

Undlassified 2

Unselect all and Select Repeated dose (HESS) profiling scheme
and in vivo Rat metabolism simulator;
3. Click on Apply.
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QSAR TOOLBOX

Profiling
Profiling results

01010
QSAR TOOLBOX fra0 %

» Category definition  » Data Gap Filling ¥ Report

Profiling Custom profile

° K 5% IA

Apply View New Delete

) T— Filter endpaint tree.. Y 1 lagei]

& Document 1
# [C: 1;Md: 2;P: 0] CAS: 111411

Structure HaMs oy~

— Carcinogenicity
— D Toxicity / T
-— Genetic Toxicity

— Immunotoxicity
Profiling methods — Irritation / Corrosion

Options 4

- icity
— Photoinduced toxicity
Repeated Dose Toxicity

Select All Unselect All
M Organic functional groups
W Organic functional groups (nested)
Organic functional groups (US EPA) Rat

Organic functional groups, Norbert Haider (checkmol) NOAEL 1/1 M: 1E+03 mg/kg bdwt/d
Repeated c!ose _(HESS) NOEL 141 M: 60 mg/kg bwt/d
- g:l',’:t:ﬁ:h':;"w — Sensitisation AW SWAOP |
M US-EPA New Chemical Categories — ToxCast 0
M Unclassif —— Toxicity to Reproduction AOP | 1
M (AOT)Protein binding by OASIS %) Toxicokinetics, Metabolism and Distribution

Profiling
Metabolism/Transformations ﬁﬁ-\ Toxicological /

= Repeated dose (HESS) Not categorized = 2

Select All Unselect All etal m/Tral rmation
Plausible in vivo Rat metabolism simulator 1 metabolite(z) |
LI £ A Toxicological
M Hydrolysis simulator (acidic)
M Hydrolysis simulator (neutral)
in vivo Rat metabolism simulator
M Unclassified

2 x 2-Bromoethylamine (Renal Toxicity) Alert

1 x Acetamide (Renal Texicity) Alert 3
1 x Aliphatic amines (Mucous membrane irritation) Rank C

1 x Ethylene glycal and axalic acid (Renal toxicity) Alert
2 x Glycolic acid (Renal Toxicity) Alert

1 x Maleic acid (Renal toxicity) Alert

5 x Not categorized

Repeated dose (HESS)

served Mammalian metabolism v

1) No alerts are identified in the target structure as a parent;
2) 11 metabolites are generated as a result of in vivo Rat metabolism simulator;

meo 3) Alerts for repeated dose toxicity are identified in six of the . generated metabolites. 29



QSAR TOOLBOX

Recap

* In the Input module, you entered the target chemical and defined the
target endpoint.

* In the Data module, you saw the databases corresponding to the defined
target endpoint and collect data for the target.

* In the Profiling module, you profiled the target chemical with profiling
scheme and metabolic simulator related to the selected target endpoint.

* Alerts for repeated dose toxicity were identified for some of the
metabolites produced after in vivo rat liver metabolic activation.

* Hence the next step of the workflow is to collect analogues accounting for
an in vivo rat metabolism (pretending that experimental data for the
target does not exist).

* Before collecting analogue let’'s analyse in more details the simulated in
vivo metabolites (see next slides).
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QSAR TOOLBOX

Handling of in vivo rat liver metabolism

01010 Xe&sed
QSAR TOOLBOX T 6100 B
¥ Data Gap Filling 1)

Profiling Custom profile The OECD OSAR Toolb

for Grouping Chemical
M - into Categories

Apply View New Delete Developed by LMC, Bul
° Documents Filter endpoint tree... Y 1 ltarget]

& Nhrumant 1
# [C 1;Md: 2:P: 0] CAS: 1 ity
ollapse All
Expand All

» Profiling ¥ Category definition

Structure H2N\¥/\NHI‘\-/0H
Export 3
Print

Rename

Delete
Delete All Lists
Delete All But This

o= Step 1

Multiplication 2 Metabolism/Transformations 3 Autoxidation simulator

Options 4 Tautomensm Autoxidation simulator (alkaline medium)
SEIEHH i Unselect Al Decomposition Dissociation simulator

M Organic functional groups = 5
B Organic functional groups (nested) Repeated Dose Toxicity Hydralysis simulator (acidic)

Organic functional groups (US EPA) Rat Hydrolysis simulator {basic)
—~ ;)rganitc ZJr';cﬁnrltﬂlg;ggps, Norbert Haider (checkmol) NOAEL Hydrolveiz simulator (neutrall
¥ Repeated dose
W Structure simiarity Sensi‘(k:iii in vivo Rat metabolism simulator |]

Substance type
US-EPA New Chemical Categories I~ ToxCast
M Undlassified —— Toxicity to Reproduction o i
M (AOT)Protein binding by O. 1 [ Toxicokinetics, Metabolism and Observed Microbial metabalism
(=] Profiling
° Metabolism/Transformations _Tmlogiml Observed rat liver metabolism with quantitative data
Options 4 1 Selected Repeated dose (HESS) Observed Rat Liver 59 metabolism
f Select All Unselect All Invert Metabolism/Transformation Rat liver S9 metabolism simulator
Plausible ~ in vivo Rat metabolism simu Skin metabolism simulator
Ml Dissociation simulator
Hydrolysis simulator (acidic)
M Hydrolysis simulator (neutral)

Microbial metabolism simulator

Observed Mammalian metabolism

Observed Rat In vivo metabolism

Toxicological
2 % 2-Bromoethylamine (Renal Toxicity) Alert

1 # Acetamide (Renal Toxicity) Alert

1 x Aliphatic amines {Mucous membrane irritation) Rank C
1 x Ethylene glycol and oxalic acid (Renal toxicity) Alert

Step 1: Generate in vivo metabolites upfront gap filling
Right click over the level with # CAS:.. in the document tree and select in vivo Rat metabolism simulator.
11 metabolites are produced. The metabolites appeared next to the parent (see next slide).

Repeated dose (HESS)
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QSAR TOOLBOX

Handling of in vivo rat liver metabolism

Filter endpoint tree... Y Parent chemical... metabolite #1 metabolite #2 metabaolite #3 metabolite #4 metabolite #5 metabolite #6 metabolite #7 metabolite #8 metabaolite #3 metabolite #10  metabolite #11

gt . aH . o . an )
Structure Felbe gt Y --;\\/J\:: A, N e [N Hif -‘%: W: \/J,\:: o,

@ Strctwe fo —

[5) Human Health Hazards o
— Immunotoxicity o 3

— lrritation / Corrosion

—— Neurotoxicity
— Photoinduced toxicity

Repeated Dose Toxicity o
mouse 2/2 MS: 4.5E+04 ppm MS: 8.3 mg/kg b...

Rat
—— LOAEC Step 3 MS: 132 ppm
—— LOAEL MS: 1.56E+03 m... MS: 45 mg/fkg b... MS: 300 mg/kg...
—— NOAEC 2/5 MS: 58 ppm TTOmg/m® air
I| —— NOAEL 7/12 M: 1E+03 mg/kg... MS: 4.5E+04 ppm MS: <1.56E+03... | M5: 9 mg/kg bd... MS: 300 mg/kg... MS: 6E+03 ppm | MS: 150 mg/kg...
—— NOEC Ll WS T30 mg/m ...
—— NOEL 3/6 M: 60 mg/kg bd... M5: =2.25E+03... MS: 150 mg/kg...

—— Sensitisation AW SWACP |

- 1
—{#) Toxico St e p 2
(2] Profiling

—Tcological
Repeated dose (HESS) Not categorized

Acetamide (Rena... Glycolic acid (Re... Not categorized LE-Sromo—:th}' aﬂy Mot categorized ~ Not categorized  2-Bromoethylam., Maleic acid (Ren... Mot categorized  Glycolic acid (Re... Not categorized

Step 2: Profile the package: parent and metabolites according to Repeated dose (HESS) profiler (RDT) only
(uncheck the metabolic simulator).
Alerts are identified in six out of 11 generated metabolites (1).

Step 3: Gather data for package: parent and metabolites from the selected databases (gather only repeated
dose toxicity data). Experimental data for the defined target endpoint is found for six of the metabolites (2).

The metabolite having an alert according to RDT profiler and have experimental data falling in the category 1 (GHS)
will be used for searching of analogues (3) (see next slide).
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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” so that within a category data gaps can be
filled by read-across.

« For example, starting from a target chemical for which a specific protein binding
mechanism is identified, analogues can be found which can bind by the same mechanism
and for which experimental results are available.

« If no alert is identified in the target structure, but is identified in its metabolites, analogues
can be searched accounting for metabolism. In this way the target chemical and the
identified analogues will have similar metabolic pattern.

« In our case we will use Food TOX Hazard EFSA database and ECHA REACH databases to
search for suitable analogues.

« Searching for analogues will be based on a common metabolite (Ethylenediamine)
generated as a result of in vivo Rat metabolism (see next slide)
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QSAR TOOLBOX

Category Definition
Searching for analogues accounting for in vivo rat liver
______metabolism

01010

o1 0
QSAR TOOLBOX @ FI'l 10100 %
E » Input P Profiling ) P Category definition P Data Gap Filling » Report

Category consistency
= w B O B

Define  Define with metabolism Subcategorize Combine Clustering  Category elements

Developed by LMC, |

Structure similarity
Substance type

Grouping options (in vive Rat metabolism simulator)
° Documents Filter endpoint tree... Y 1 [target]
& D a7 | ® All queries At least one
&% Document
#r: 2;P: 0] CAS: 111411 Chemical Query Criteria
P: 0] in vivo Rat met| Select metabolism - m] X
@ g: me:b;»:!:e :] Options « 1 Selected
"L 3 mef ite . .
@ [C 1M 0P: 0] metabolite #3 e Unselect All__[ Invert Options Ha nons || No criteia The Exact match option is used
© [C: 1:Md: O:P: 0] metabolite #/|RllAtl LS - . :
© : O:P: 0] metabolite #5 Observed Mammalian metabolsm for sea rChlng analog ues with
(=] : 0:P: 0] metabolite #¢] Observed Microbial metabolism . . .
& FOPOMRIORNOE  oocrved ot In vivo metaboism N m— common metabolite. This option
(2] ) 0] metabolite #4 Observed rat liver metabolism with quantitative data performs sea rch for analog ues
@ ) 0] metabolite #9 ) Observed Rat Liver 9 metabolism ) )
® 07 0] metaboits + [N which metabolites have the exact
@ [C: 1;Md: 0;P: 0] metabolite #1 uromcation simuator Hah none “ | | No criteria. ;
’ Autoxidation simulator (alkaline medium) 2“\/‘\\142 e structure of the ta rget metabolite.
Exact match \
Hydrolysis simulator (basic) Parametric ;4
Metabolite 5 Profile 6
Microbial metabolism simulator Similarity
Rat liver S9 metabolism simulator E+03 1| . none || No eriteria.
Skin metabolism simulator 0 mo/ B “\/“M
Tautomerism -
All chemicals
Aquatic toxicty classification by ECOSAR
Chemical elements
Groups of elements
Lipinski Rule Oaﬁ - PN Parent & Metabolites none ~ | | No criteria.
OECD HPV Chemical Categories : oK Cancel categel
Organic functional groups -
e =0 Bl 7
Organic functional groups (US EPA) in vivo Rat metabolism simulator 11 metabol
Organic functional groups, Norbert Haider (chy -] Toxicological : N ok [ canest |
Repeated dose (HESS) 2 3 2-BrombCuiyim e v e maer e

1 x Acetamide (Renal Toxicity) Alert
1 x Aliphatic amines (Mucous membrane irritation) Rank C

1. Go to Category definition module;
2. Click on the level with #CAS 111411;
3. Click Define with metabolism;
4. Select in vivo Rat metabolism simulator; 5. Click OK; 6. Target and all metabolites produced by the selected simulator
appear. Find the Ethylenediamine structure (Metabolite #4) and specify "Exact match” query; 7. Execute the search by clicking
OK. The selected databases are not cached. Therefore, first running of this example will take a few minutes.

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April, 2020 35




QSAR TOOLBOX

Category Definition
Searching for analogues accounting for in vivo rat liver
metabolism |

01010
QSAR TOOLBOX 100 % )

¥ Prafiling " P Data Gap Filling P Report > @

Categorize Category consistency

B R¢ W

Define Define with metabolism Subcategonize Combine Clustering  Category elements

° S o— Filter endpoint tree... Y 1 [target]

&% Document 1
# [C: 1;Md 0] CAS: 111411
] in vivo Rat metabolism Structure ety No structure No structure No structure Mo structure Mo structure No structure No structure No structure No structure No structure
0] metabolite #1
0] metabolite #2
0] metabolite #3

0] metabolite #4 (] Parameters -
0] metabolite #5 (] Physical Chemical Properties | Read data? P
gl "‘EGE':!tE i;‘ [#] Environmental Fate and Transport - Gather data - O x
tabolit:
0: :::tabc»l:t: 48 [] Ecotoxicological Information y
0] metabolite #9 ] Human Health Hazards 1 1 — .
- enici
0] metabolite #10 —— Acute Toxicity L L.
- g mental Toxicity / Teratogenici - .
Olgletab.c-llte #:'1': o +—{#] ADME . [ TGenet :Tomcity v geniciy 74 points added across 27 chemicals.
| Grouping with meta — Bioaccumulation d [Cimmunatoxicity 3
+—— Carcinogenicity [Clirritation / Corrosion
I Toxicity / ity : [CINeurotoxicity
oxicity i . [Phatoinduced taxicity
— Genetic Toxicity Repeated Dose Toxicity
— Immunotoxicity [(sensitisation
— Irritation / Corrosion ClToxCast )
N .. DTDxlclty to Reproduction
— eurotoxicity T I [IToxicokinetics, Metabolism and Distribution v
eled — Photoinduced toxicity d
Unselect Al _ invert Repeated Dose Toxicity i

|Plausible Rat
Aquatic toxicity dassification by ECOSAR

lerers e NOAEL 1/1 M: 1E+03 mg/kg...
Groups of elements NOEL 1/1 M: 60 mgrkg bd...
Lipinski Rule Oasis —— Sensitisation AW SWACP _
DECD HPV Chemical Categories | — ToxCast
Organic functional aroups . . q
Organic functional groups (nested) — Toxicity to Reproduction ACP |
Organic functional groups (US EPA) ] Toxicokinetics, Metabolism and Distribution
Organic functional groups, Norbert Haider {chel Profiling
::?.IECI:M mESS) Toxicological
re
Substance type Repeated dose (HESS) Not categorized
US-EPA Mewer Shooic ] Abnnncine H Far i

Unclassifi

1. Click Choose...
2. Select Repeated Dose Toxicity data to be collected only;

3. An information window appears informing about the number of collected, click OK. 27 chemicals with 74
experimental data has been found related to the target endpoint.

M ULCDU (U )JOAR TUUIDUX TUT OTUUPNTY CTITCTTCarS iU CatTyoTrTies Aplli, UZU
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QSAR TOOLBOX

Data Gap Filling
Overview

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

O Trend analysis

O (Q)SAR models

O Standardized workflow
O Automated workflow

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

O 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) if only a low humber of analogues with experimental results are identified.

O 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.

O “(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 will use the read-across approach.
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QSAR TOOLBOX

Data Gap Filling
Apply Read-across

QSAR TOOLBOX C) l'h

» Profiling » Category definition

The OECD QSAR Tof
for Grouping

* * Metadata
‘s - .
Trend analysis Read acrox. O1SAR Standardized Automated 4 Endpoint
£ . - i ZINOAEL (26 chemicals: 39 data)
° Doay Filter endpaint tree... Y 1 ltarget] 2 4 Native scale/unit

| mg Pentamethyldiethylenetriamine/kg b.w./day (1 chemicals; 1 data)

@ Document 1 Img/L air (1 chemicals; 2 data)
| w|Img/L drinking water (1 chemicals; 1 data)
Structure N No strucl mgfkg bdwt/d (24 chemicals; 34 data) ficture No structure Mo structure No structure Mo structure
)] metabolite #1 “|ppm (1 chemicals; 1 data)
] metabolite #2 4 Test organisms (species)
] metabolite #3 +/Rat (26 chemicals; 32 data)

(5] Human Health Hazards
— Acute Toxicity

—{%] ADME i
] metabolite #8 —— Bioaccumulation o
] metabolite #9 — Carcinogenicity .

— D Toxicity / icity Select scale/unit to use

. —— Genetic Toxicity o ! mg Pentamethyldiethylenetriamine/kg bw./day [1 native data and 0 conver ™
T [C: 54:Md: 74:P: 0] Grouping with metal | I I ! log(1/mol/kg bdwt/d) [0 native data and 34 converted]
s . 5 '} mg/L air  [2 native data and 0 converted]
Irritation / Corrosion - ' mg/L drinking water [1 native data and 0 converted]
—— MNeurotoxicity o ! mg/kg bdwt/d  [34 native data and 0 converted]
—— Photoinduced toxicity i ! molfg/s [0 native data and 34 converted] v

3 >
-] Repeated Dose Toxicity
3] dog 172 Converted data

34 from scale/unit mg/kg bdwt/d

LOAEC 2 in 4

o8 & Chemicals 24/26; Data 34/39 M: 800 mg/kg b..

[~} Data Gap Filling Settings

Only endpoint relevant

At this position:

Select a cell with a rigid (bold) path

Automated worlkflows NOAEC

Standardized warkflows NOAEL 2630 JIMCEE M M: 300 mg/kg b.. M: 270=£80 mg... M: 1E+03 mg/kg... M: 200 mg/kg b.. M: 1E+03 mg/kg... M: 100 mg/kg bu..
NOEC 5 M: 0.55 mg/L air
HOEL 7/9 M: 60 mg/kg bd... M: $300 mg/kg.. M: 100 mg/kg b... M: 150 mg/kg b..
Other ”n

Other Endpoint 2/4

1. Go to Data Gap Filling module;

2. Click the cell corresponding to the target chemical and defined endpoint.;

3. Apply Read across;

4. A pop-up window informing about possible data inconsistency appears click OK.
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QSAR TOOLBOX

Data Gap Filling
Apply worst-case scenario

—_| E — m xoqp.*j;
QSAR TOOLBOX @ 3 th Sarop (=
&

The OECD QSAR Toolbox

» Input P Profiling F Category definion  »
Gap Filling Workflow
) % 2
« -
Trend analysis Read across ~ {Q)SAR Standardized Automated

° Documents Filter endpoint tree...

& Document 1

Y (1 ltarget]

# 0] CAS: 111411 ~, —_— o ” -
0] in vivo Rat metabolism Structure gy Ef./ Choose one w o M Ao i AT
NOAEL 15/25 (VR e M: 100 mg Choices E]flog b..._M: 100 mg/kg b... M: 30 mg/kg bd... M: 100 mg/kg b... M: 25 mg/kg bd... M: 500 mg/kg b..., M: 301
NOEC 11 O Median
NOEL 3/5 M: 60 mg/kg bd... © Lower median lg/kg b...,
Other " © Higher medisn M: <500 mg/kg...
Other Endpoint 2/4 . M: 3 ppm . M: 750 mg/kg b...
|— Sensitisation AW SWAOP | 2 © Minimal
—— ToxCast . ~. @ Maximal
— Toxicity to Reproduction AoP | O Arithmetic mean (average)
Toxicokinetics. Metaboli it
—a and ) Geometric mean
(] Profiling
—l?iximlogiml O
Repeated dose (HESS) Mot categorized
£ Metabolism/Transformation
Data Gap Filling Settings < >
Only endpaint relevant Descriptors Read-across prediction for NOAEL, based on 5 values
) : Observed: 1E+03 mg/kg bdwt/d; Predicted: 64.4 mg/kg bdwt/d
At this position:
Prediction
QSARs = L )
Automated workflows g °
Standardized workflows ® L °
o
In nodes below: = . ® o
237 Calculation opt
QSARs £ alculation options
Automated workflows E ®
Standardized workflows = ® Data usage
g [
c 1 ‘ Prediction approach options |
= L]
e e S B Bt . i S S S A A S e S S o s s | Use target cata or prediction |
-4 -2 0 2 4 6 8 10 12 14 16
log Kow Do not use target data for prediction
Active descriptor X | log Kow v / Accept prediction

Apply the worst case scenario: 1) Go to Calculation options > Data usage; 2) Click Maximal ratio
button; 3. Confirm with OK.
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QSAR TOOLBOX

Data Gap Filling
Subcategorize

Xosed
OSAR TODLBOX e
"| Subcategorization ¥ Category definition ¥ D na k*g
Options 4 Profilers 1 Selected Adjust options The OECD QSAR Toolbox
Select All | Unselect All [ Invert Options Target Grouping Chemicals
a Predefined into Categories
Database Affilation Aliphatic Amines
Inventory Affilation Developed by LMC, Bulgaria
¥ 1 ltarget]
| O
| I
I
-« General Mechanistic ) S ! | 7 e s
(AOT)Protein binding by DASIS v1 et g ’ﬁ ( j ! s e | TR | Rt e =) @
Biodeg BioHC half-lfe (Biowin) S~ G | y
Biodegradation primary (Biowin 4) |
Biadegradation prohabifty (Biowin 1) M: 1E+03 mo/kg... VIRIY b... M: 627 b.., M: 100 mg/kg b... M: 1403 M: 450 b M: 100 ... M:30 mg/kg bd... M: 100 b M:25 mg/kg bd... M: 500 b M:30
Biodegradation probabilty (Biowin 2) 15/25 RIS M: 100 mg/kg b... M: 627 mg/kg b.., M: 100 mg/kg b... M: 18+03 mg/kg., M: 450 mg/kg b-., M: 100 mg/kg b... M: 30 mg/kg bd.., M: 100 mg/kg b... M: 23 mg/kg bd... M: 500 mgkg b.., M: 301
Biodegradation probability (Biowin 5) 1
Biodegradation probability (Biowin &) 3/5 M: 60 mg/kg bd... M: 150 mg/kg b...,
Biodegradation probability (Biowin 7) 171 M: <500 mg/kg...
Biodegradation ultimate (Biowin 3)
t 2/4 M:3 M: 750 S
DNA binding by OASIS B 7 pPm . mg/kg
DNA binding by OECD < > RLREEY
Estrogen Receptor Binding .
Hydrolysis half-ife (Ka, pH 7)(Hydrowin) Differ fr AOP
Hurdrnhcic half-ifa fka nH R Hudrawin = -
< 3 and
Opticns 4 Metabolisms 0 Selected
Select Al Unselect All Invert Analogues
2 = A Chemical Categories Aliphatic Amines  Aliphatic Amines  Aliphatic Amines Mot categorized Mot categorized  Not categorized  Aliphatic Amines  Aliphatic Amines  Aliphatic Amines Aliphatic Amines  Aliphatic Amines | Aliphat
Do not account metabolism (11) Aliphatic Am 0
4 Documented (1) Alkoxysilanes -
Observed Mammalian metabolism 3) Not categariz &
Observed Microbial metabolism SER [v
Observed Rat In vivo metabolism Read-across prediction for NOAEL, based on 5 values ‘ Select / filter data | -
Observed rat liver metabolism with quantitative dat Observed: 1E+03 mg/kg bdwt/d; Predicted: 64.4 mg/kg bdwt/d
Observed Rat Liver 59 metabolsm ‘ Sube - |
4 Simulated = [ ] ‘ ubcategorize N
Autoxidation simulator 3 L ] ‘ . A\
Autoxidation simulator (alkaline madiurm) E @ | i i i H ry H pancchonye v
2
2 g o ‘ Mark chemicals by descriptor val 1
=
Hydrolysis simulator (basic) §3 T L - —
= ! | ! ! ! | Filter points by test conditions
g o i
Microbial metabolism simulator ;_J‘ ° @ ‘ Mark focused chemical |
Rat liver 59 metabolism simulator 2 ‘ i et (e |
Skin metabolism simulator = i T ® i T i t P
Tautomerism g ©
Ll e e I T e e L B o e I B e B e L S e e e L B L B e e e e S A B e BN e | Remaove marked data
-4 - 0 2 4 6 8 10 12 14 16
> log Kow ‘ Clear existing marks |
1. Go to Select / filter data > Subcategorize and apply the following subcategorization: Y Accest precicion

2. US-EPA New Chemical Categories.
3. Eliminate dissimilar chemicals after applied subcategorization using the Remove selected button.
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QSAR TOOLBOX

Data Gap Filling
Subcategorize

01010 X86e®

o1 0 N
10100 ]

»E

1 Selected Adjust options The OECD QSAR Toolbox
it | Options for Grouping Chemicals
Target into Categari

Group 14 - Carbon (
Group 15 - Nitrogen

Subcategorization P Category definition  »

Options « Profilers

Select Al Unselect All Invert |Al

Respiratory sensitisati
Retinoic Add Recept

Developed by LMC, Bulgaria

rtER Expert System - N
skin irritation/corrosiol les by BfR Group 16 - Oxygen (| | Filter endpoint tree.. / "
Skin irritation/ corrosiol les by BfR
4 Empiric . ‘. - . . .
o o | [ X - on i . O i o -
Structure P |//J—/J LA, o Sy, e A s s
.y N oy - - = b
NOAEL 11/16 (Rl M: 100 mg/kg b..., M: 627 mg/kg b... M: 100 mg/kg b... M: 30 mg/kg bd.., M: 100 mgrkg b... M: 25 mg/kg bd... M: 30 mg/kg bd..., M: 270+ £80 mg... M: 60(
NOEC ”n M: 0.55 magy/L air
NOEL 2/2 M: 60 mg/kg bd... M: £300 mg/kg...
Tautomers unstable Cther 71 M: <500 mg/kg...
4 Toxicological Other Endpoint 13 M: 3 ppm i
R — Sensitisation AW SWACP |
4 Custom < >
AOT Immidiate hydrolysis ToxCast -
Crowded aniines . | | Differ from —— Toxicity to Reproduction ACP |
- e s ® “—{#] Toxicokinetics, M ism and Di: i
() Alleate [ Profiling
i Metabol 0 Selected =
e Select All i ‘smi t Al E\E - Anclogues Fredefined
Do not = kct abol e e 10/ G 14 Cart Substance type Discrete chemical | Discrete chemical | Discrete chemical Discrete chemical | Discrete chemical Discrete chemical Discrete chemical | Discrete chemical Discrete chemical, Discre
0 not account metabolism rou| - Cai
4 Documented [0 G i 15 - Nit US-EPA New Chemical Categories Aliphatic Amines  Aliphatic Amines  Aliphatic Amines  Aliphatic Amines  Aliphatic Amines  Aliphatic Amines  Aliphatic Amines  Aliphatic Amines  Aliphatic Amines  Aligha «
roup 15 - Nitrg
Observed Mammalian metabolism _ i >
1) Gi 15 - Phosy]
Observed Microbial metabolism & = v
Observed Rat In vive metabalism (2) Group 16 - Oxygy R Read-across prediction for NOAEL based on 5 values | Select / filter data | =
Observed rat lver metabolism with quantitative data (1) Group 17 - Halog Observed: 1E+03 mg/kg bdwt/d; Predicted: 64.4 mg/kg bdwt/d
Observed Rat Liver 59 metabolism _
L e 1) Group 17 - Halod Prediction . [ | i |
Autoxidation simufator @ Mark chemicals b
Autoxidation simulator (alkaline medium) Statistics 4

W
|
-

Hydrolysis simulator (basic)

. ® Mark chemicals by descripto
i i Filter points by test condit]

| Mark focused chemical

Microbial metabolism simulator

NOAEL [log(1/mol/kg bdwt/d)]

A @
Rat liver 5% metabolism simulator < | ‘
Skin metabolism simulator ® Mark focused points
Tautomerism Selected 2 (8/1 2
Select diffe e L B s e e s B L A e o e o e LA S e B s oy e O B Remove marked data
/[T

4.5 -4 -3.35 -3 -23 -2 -1.3 -1 -0.3 0 0.3 1 |

log Kow

Clear existing marks ‘
v

/ Accept prediction

Remove selected

1. Go to Select / filter data > Subcategorize and apply the following subcategorization:
2. Chemical elements.
3. Eliminate dissimilar chemicals after applied subcategorization using the Remove selected button.
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QSAR TOOLBOX

Data Gap Filling
Subcategorize

=

P Report

th

P Category definition

6ee@

(=
=

The OFCD QSAR Toolbox

—
01010
10100

)
QSAR TOOLBOX @ 5
» Profiling » Data Gap Filling

Data filter

[] Use subcategorization
Source
Reference type
o Title
Year
Materials8&M
Endpoint
Qualifier of
Test guidel
Test chemica”

Trend ar

Species/Organs/Tissue
Strain
Test organisms (species)

- ] X

Combine categories.

O Unique

Subcategorization 3

@ Combined by AND Y [ [target]

14

15 28 29 30

for Grouping Chemicals
into Categaories

Developed by LMC, Bulgaria

Target
(1) Short-term Repeated Dose Toxicity: Dermal

Folb o

2/2 M: 60 mg/kg bd...

{7) Short-term Repeated Dose Toxicity: Oral

SEN®

e

9/14 M: 1E+03 mg/kg... M: 100 mg/kg b..., M: 627 mg/kg b.., M: 100 mg/kg b... M: 30 mgrkg bd.., M: 100 mg/kg b... M: 25 mg/kg bd... M: 30 mgrkg bd..,

Administration/Exposure/Duration PRl e L M: <300 ma/ig..
Duraton - [ (3) Sub-chronic ToxicitynQral s W M: 3 ppm

Rﬁﬁzte of administration AW SWACP
Effect .
Histapathology: neaplastic eproduction AoP |

Histopathology: non-neoplastic
Study result type
Type of coverage
Data Relevance
Assigned SMILES
GLP compliance

£s. Metabolism and Distribution

je type
New Chemical Categories

Foll g

M: 270= <80 mg...

M: 0.55 mgy/L air
M: 2300 mg/kg...

Discrete chemical, Discrete chemical, Discrete chemical, Discrete chemical, Discrete chemical, Discrete chemical_ Discrete chemical, Discrete chemical, Discrete chemical,

Aliphatic Amines  Aliphatic Amines  Aliphatic Amines  Aliphatic Amines  Aliphatic Amines  Aliphatic Amines  Aliphatic Amines  Aliphatic Amines  Aliphatic Amines

Qualifier N
Reliability 5
Others
Pl Read-across prediction for NOAEL, based on 5 values | Select / filter data .
Body weight and weight changes Observed: 1E+03 mg/kg bdwt/d; Predicted: 64.4 mg/kg bdwt/d
::: ::::em\stwﬂndings - ® [] ° ‘ Subcategorize |
E:;-:t':;iﬂﬂs }Eg’ ‘ Mark chemicals by WS |
I;:;:::I::::;L %\3 ] . ® p . ‘ Mark chemicals by descriptor value
Effect other £ Filter paints by test conditions |
Effect]1] T
Ez::&;} 4 ; 1 ‘ Mark focused chemical |
Effect[4] 3 Mark focused points
Effect[5] Select different 7 = . ®
Effect[6] — 14 || Remowemakedoan |
22 2 8 16 14 A2 -1 -08 06 04 02
log Kow ‘ Clear existing marks | .
Active descriptor X | log Kow - /Accept prediction
1. Go to Select / filter data > Filter points by test conditions
2. Select Test chemical > Test type
3. Eliminate Sub-chronic Toxicity Oral (select it manually) and click the Remove button (4).
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Data Gap Filling
Data variation

The OECD QSAR Toolbox
for Grouping Chemicals
into Categories

Workflow

-

-

»

-

rend analysis Read across  (Q)SAR Standardized Automated Developed by LMC, Bulgaria

TreTa Filter endpoint tree... Y |1 [targei] 14 28 29 30 31 44 ”
CAS: 111411 ~
. a 5
P: 0] in viva F.a.t metabolism simulator R [N E_ﬂ e u‘:\lr\".c»« R

lite #1 .y = b

lite #2
NOAEL 711 JRIERER IR EM: 100 mg/kg b... M: 100 mg/kg b... M: 30 mg/kg bd..., M: 100 mg/kg b... M: 25 mg/kg bd... M: 30 mg/kg bd...,
NOEL 1/1 M: 60 mg/kg bd...
s 1 [T RLT T .

. Target and analogues are grouped as a result of in vivo rat metabolism;

= Ser - - - -
| * They all generate common metabolite (Ethylenediamine), which may
] metabolite #11 HPaH .
: 0] Grouping with me ism: in vivo Rat metabolism simulaty = cause the tOXICIty effeCt’
] Enter GF(RA) s - No significant variation of NOAEL is observed - over two magnitude;
0] Data usage options are changed to: Maximal [Z) Profili - - -
d: 30: 0] Subategorized: US-EPA New Chemical Categor e In this respect, Scenario 5 should be applied.
8:P: 0] Subcategorized: Chemical ele; 3
20;P: 0] Filter data by test condition - Test typ () Substance type Liscrete chemical | Liscrete chemical | Liscrete chemical| Liscrete chemical | Uiscrete chemical | Uiscrete chemical | Discrete chemical |
US-EPA New Chemical Categories Aliphatic Amines Aliphatic Amines  Aliphatic Amines  Aliphatic Amines  Aliphatic Amines  Aliphatic Amines  Aliphatic Amines
—E Empiric v
Data Gap Filling Settings < b
v
Only endpoint relevant Descriptors Read-across prediction for NOAEL, based on 5 values | Select / filter data ‘ .

Observed: 1E+03 mg/kg bdwt/d; Predicted: 31.8 mg/kg bdwt/d

At this position: -
Prediction @ | e o | Subcategarize |
QSARs 5 | I I |
Automated workflows coaticics £ ® 3 | Mark chemicals by WS |
S ize orkflows < i
Standardized workflow: f“ |Bg Kow: -1.660 i | e e by g ‘ |
1} larK chemicals escripior value
In nodes below: = NOAEL: 3.764 log(1/mol/kg bdwt/d) | @ , @ °
Q5ARs £ filter points by test conditions
Automated workflows L log Kow: -0.490
Standardized workflows = 1 Mark focused chemical
o 2 1 NOAEL: 3.050 lag(1/molfkg bdwt/d) F
g Mark focused points
21 | | |
. i S S s St S S e S St S S S St S i S i e Remave marked data
22 2 18 16 14 12 -1 -0.8 -0.6 0.4 02
log Kow | Clear existing marks |
Active descriptor X | log Kow o / Accept prediction

NOAEL is in the range from 3.05 to 3.76 log (1/mol/kg bdwt/d)
for the 5 analogues
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Data Gap Filling
Category consistency check

QSAR TOOLBOX

» Profiling n \ » Report

Categarize Category consistency

Category elements
|

Define  Define with metabolism Subcategorize Combine Clustering Developed by LMC, Bulgd)

Documents

M: 1E+03 mg/kg... \IERICITUT TG L MRM: 100 mg/kg b... M: 30 mg/kg bd..., M: 100 mg/kg b... M: 25 mg/kg bd... M: 30 mg/kg bd...,
M: 60 mg/kg bd...

2D/3D parameters M: <500 mg/kg...
M: 3 ppm

4 Parameters
4 2D 1
Bailing point .
log Kow
Molecular Weight
Vapor Pressure (Antoine method)
Wiater Solubility

Physicochemical
rity

Add / Remove Discrete chemical _Discrete chemical  Discrete chemical Discrete chemical_ Discrete chemical_Discrete chemical  Discrete chemical |

. . Aliphatic Amines Aliphatic Amines Aliphatic Amines Aliphatic Amines Aliphatic Amines  Aliphatic Amines  Aliphatic Amines
Physico-chemical data

4 Physical Chemical Properties >

Boiling point [
4 Partition Coefficient: Read-across prediction for NOAEL, based on 5 values Select / filter data
N-Octanal/Water Observed: 1E+03 mg/kg bdwt/d; Predicted: 31.8 mg/kg bdwt/d
Vapour pressure
Water solubility ® ® o | Subcategorize ‘
Add / Remove 1 ] | Mark chemicals by WS ‘
e | Mark chemicals by descriptor value
L (o) ]
| Filter points by test conditions ‘
| Mark focused chemical ‘

Mark focused points

Remove marked data

Back MNext Cancel Clear existing marks

After subcategorization process go back go the Category definition module (1) and apply
Category elements™ (2). No different selection than the default is needed - click OK (3).
Once the category elements are applied Accept prediction (4).

/ Accept prediction
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Recap

* In the Category definition module you found 27 chemicals having a
common metabolite (Ethylenediamine) as a result of in vivo rat
metabolism.

* All chemicals have data for the defined endpoint.

* In Data gap filling module you applied a read-across approach. As a
result of subcategorizations the number of analogues was reduced to 5.

* No significant variation of NOAEL data was observed for the 5 closest
analogues.

* Category consistency was checked by applying the category elements.
®* You are now ready to complete the final module and to create the report.

* Click "Report” to proceed to the last module.
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Report
Overview

* The report module allows generating a report for predictions performed
within the Toolbox.

* The report module contains a predefined report template which users
can customize.

* Additionally specific RAAF scenario could be chosen. Selection of one of
the scenarios will append automatically the related assessment
elements related to the corresponding report sections.
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Report
Selection of RAAF scenario

To select the applicable RAAF scenario for assessment, the following aspect should
be identified™:

1) the type of approach applied - analogue approach or category approach;

2) the read-across hypothesis;

3) For category approach - whether quantitative variations in the properties are
observed among the category members must be considered.

_@_

[ ANALOGUE 1 CATEGORY ]

Variations among Mo variation among
the categary members the :ategury members

3 -

(Bio) n—,nsf rman Di H erent o nmpou nds [Bio) trans format ion D ff rent ump nds [Bi o:tmnsfo mation D ff rent c umpou nds
tocommo ave the s tocommon  havethesame = tocommon

:nmpnunn(si (vpe of EffEl:r(s} compoundis) (\rp f ff t( ] mmpnund(s} (vpe of EffEl:r{si

C T T T T 7

Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6

*Read-Across Assessment Framework (RAAF) available at https://echa.europa.eu/documents/10162/13628/raaf _en.pdf
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QSAR TOOLBOX

Report
Selection of RAAF scenario

For this example the following criteria are met :

e the type of approach applied - category approach is used (threshold of > 3 analogues is
proposed by LMC for the category approach);
e the read-across hypothesis - different compounds (bio)transformed to the common

compound;
e There is no significant variation in the property under investigation (NOAEL) among the
category members

Based on that RAAF scenario 5 was identified as the most appropriate for the current example.

—@

ANALOGUE CATEGORY

|

Variations among Mo variation among
the category members the category members

Hypothesis

Hypothesis Hypothesis

(Bio) transformation  Different compounds [Bio) transformation  Different compounds [Bic) transformation | Different compounds
to common have the same to common have the same

compound({s) type of effect(s) compeund(s) type of effect(s)

Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6

*Read-Across Assessment Framework (RAAF) available at https://echa.europa.eu/documents/10162/13628/raaf _en.pdf
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QSAR TOOLBOX

Report
Generation report according to RAAF-Scenario 5

fan 01010 3
R 00 “ ! .l n: % [
g Da gory d o D D g 1 T
po p QsA
i + o 4
A Da i "\ Customize report content and appearance b m] X
b g
3 Filter endpaint tree... ¥ 1 ltarget]
Do
d
g L2 Structure i e N No structure
d 0
d 0
d 0 c . M Add RAA enario .
d 0 [-] Human Health Hazards ustomize report Seenario 1
. 7 A—a
d 0 —— Acute Toxicity Prediction Scensrio 2
: : —{%] ADME 4 [#] Target and prediction summary 5 Scenario 3
g 0 — Bioaccumulation Prediction details (I) Scenario 4
d 0 Carcinogenicity Prediction details (Il SR Scenario 5
0 0 S, [ Tosicity 7 T - i
; 0 faditv nd [¥] Target profiles Scenario &
c —— Genetic Toxicity Anal ection detail
d bo lai ta
; s nalogues selection details
e aptio R e [ Appendix: Grouping / subcategorization
gorized —— Neurotoxicity []Appendix: Data pruning
4 =, —— Photoinduced toxicity [] Appendix: Specific report explanations
p da
=] Repeated Dose Toxicity Category
{#] d
=2 [¥] Category definition and members
(] Other Test organisms (species) 3
& rabbit Consistency check
Options
LOAEC Data matrix
LOAEL Options
MOAEC
NOAEL ELTZUER: 3.8 (2.29-44... [WEE] 100 mg/kg b...
NOEC 3/5
NOEL 7/9 M: 60 mg/kg bd...
o 9% Move Up Move Down
Other n
Cther Endpoint 2/4 [J Remove password protection of the PDF files.
Sensitisation AW SWAQP | Note: If the protection is removed, this will be specified in the first page of the report
—— ToxCast d
.. . Back Next Cancel Create report
+—— Toxicity to Reproduction AOP
—{+] Toxicokinetics, Metabolism and Di:

1. Go to Report section; \

2. Select a cell with prediction; :

3. Click Prediction;

4. Check the box at the top to add RAAF scenario;

5. Select Scenario 5 from the drop-down menu.
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Report
Generation report according to RAAF-Scenario 5

01010
QSAR TOOLBOX C) l'h 0100 %

¥ Input » Profiling P Category definition  ® Data Gap Filling P Report

Reports. Export

B B RBREEEESE

Prediction Data Matrix

) Customize report content and appearance Developed by LMC, Bulga
o ! 5 6 i 8 9 10 11

&% Document 1 Customize report content and appearance — o x

# [C: 1;Md:

[@ 1.1. Category definition
() 1.2. Category members

(& 2.1. Physicochemical similarity
(® 2.2. Structural similarity
I@ Structural similarity

[@ Information of category members

[@ Ranges for selected physicochemical properties and calculated parameters
@ Purity / Impuri

ty / Impurity
‘@ AE C.1: Substance characterization

|® Comments on structural similarity

|® AE C.2: Structural similarity and structural differences within the category

@ AE C.5: Reliability and adequacy of the source studyfies) I@ AE C.3: Link of structural similarity and differences with the proposed regular pai

(*)1.3. Profiles/Metabolisms
‘@ List of profiles/metabolisms

3. Mechanistic similar
(© 2.4. Additional endpoints

(¥) AE C.4: Consistency of effects in the data matrix

I@ AE C.6: Bias that influences the prediction

‘@ AE 5.1: Formation of common (identical) compound(s)

Category definition
and members

Consistency check

and meMbers

Consistency check

[@ AE 5.2: The biological targets for the common compounds

[@ AE 5.3: Exposure of biological targets to the common compounds

[ AE 5.4: The impact of parent compound

[@ AE 5.5: Formation and impact of non-common compounds

Back I Next I Cancel ICraaberepo

Touxicity to Reproduction AOP
%] Toxicokinetics, Metabolism and Distribution

Back I Next I Cancel ICmatErEpDrII

Once the RAAF scenario is selected the assessment elements (AEs) related to it will be appended to the corresponding
sections of the report automatically. AEs appear in the following report sections: Category definition and members
(1) and Consistency check (2).

Each of the AEs will be considered in the next slides.
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Report
Assessment elements of Scenario 5

| Customize report content and appearance — O *
=] Create new items - O *
(¥ 1.1. Category definition —
() 1.2. Category members f Select Al Unselect All invert
. 4 Category
l@ Information of category members HEndpoint data variation
. . EParameter variation
l@ Ranges for selected physicochemical pr nd calculated HChemical profie
@ Purity / Impurity 3 duMechanistic similarity 4
T Table with calculated structural similarity /4
@ AE C.1: Substance characterization \ Y 4 External content
- N\ EImage provided by user
(@) Hint | Report basket AText provided by user
L PURPOSE: Opticns «
1 AT| The substance which is used as the source substancd 3 | Select All
assessed whether: [ TE TaOTE WL PToTiTg TEsts
] - the chemical identity of the analogue is sufficiently =ﬁ- Table with profiing results Ok | | Cancel
Category definition across; and =‘ﬂ. Table with profiing resultsTor Hepeated dose [HESS)
and members - the impurity profile is clear. =‘ﬂ Table with profiing results for "US-EPA Mew Chemical Categories”
punity p =‘ﬂ Table with profiing results for "US-EPA Mew Chemical Categories”
Consistency ch Narme, CAS and/or EC number, chemical structure sh) =j, Table with profiing similarity accounting for metabolism ("in vivo Ra
~ [ |8 Endpoint data variation (5 selected: Human Health Hazards#Repea
[ &2 Endpoint data variation (4 selected: Physical Chemnical Properties#E
Add ove [ & Parameter variation (5 selected: Boilng point; log Kow; Molecular V
[]& Table with selected 2D/3D parameters for category members
AE C.5: Reliability and adequ. of [t Table with selected endpoint data values
[@ ty equacy of | T
[@ 1.3. Profiles/Metabolisms .0 E: Target substance
& common product v
< >
Create new | K | | Cancel |
.. - .|

Hint for each of the assessment elements is available (1). Information can be included by the Add/Remove button
(2) located below the corresponding AE. The Add/Remove button invokes so-called Report basket (3). The latter
contains different items triggered by the actions of the user during the workflow (e.g. Alert performance calculation,
applying of category elements, etc.).

Additionally, new items (including items with external content) can be created (4).

Items with external content (picture and text) will be added for some AEs.
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Report
Assessment elements of Scenario 5

'\ Customize report content and appearance | Report basket - ] >
Options < 1 Selected
f Select All | Unselect All [[Invert
4 Category
[ Endpoint data varistion (1 selected: Human Health Harards#Repeatet|
[\ Table with profiing results for "Repeated dose (HESS)"
[, Table with profiing similarity accounting for metabolism ("in vivo Rat |
18 Endpoint datz variztion (1 selected: Human Health Hazards#Repeatec|
. /] & Table of category members
[@ 1.1. Category definition B Table Wt gt
[t Table with ctional groups, MNorbert Hai
@ 1.2. Category members []& Table with Unselect Al ctional groups”
[t Table with [ lements”
l@ Information of category membe [l Tahle with miarty” Table of category members
S arous CAS [Name [emiLeEs [Structure
. type”
l® Ranges for selected phySICOChe“ 3 w Chemical Cal |1 111-41-1 Aminoethyl NCCNCCO HyNa o o~ _-OH
® P 'ty / | 'ty Drofiling similarcy accol r metabolism (1 ethanolamine NH
urr mpuri | |sh, Table with profiling similarity accounting fo tabolism —
] Endpoint dats varistion (5 selected: Hurman He " 2 10563-26-5 1,3—'I"ropaned|a|_1||ne, NCCCNCCNCCCN ol A~ NH A~~~k
@ AE C.1: Substance characterizati [ |ta Parameter variation (5 selected: Boling point; log Kows N,N"-ethylenebis-
[]t&8 Endpoint data variation (4 selected: Physical Chemical Prc |3 2212-32-0 2-[[2- ICN(C)CCN(C)CCO CH
@ Hint [t Table with selected 2D/3D parameters for category men (dimethylamino)ethyl MG e on
CURPOSE: .0 E;Jahle with selected endpoint data values Imethylamine]ethano) etts
The substance which is used as the source subs! ["]4 Target substance !
assessed whether: « [] Metabolism 4 104-19-8 NZN,4— . ) CN(C)CCN1CCN(C)CCL o2
. - the chemical identity of the analogue is suffici (L] Common proguct tnmethylp!perazme- HZC\N/\/NJ
Category definition across: and 1-ethylamine kg
and members - the impurity profile is clear. 5 3030-47-5 bis(2- [CN(C)CCN(C)CEN(C)C s
dimethylaminoethyl)( e e
Mame, CAS and/or EC number, chemical structu Create new [ methyl)amine €Hy <
6 280-57-9 TEDA [C1CN2CCN1CC2
I 4 ( .
(¥) AE C.5: Reliability and adequacy of the source study(ies) /-\‘/
- N
[@ 1.3. Profiles/Metabolisms
I
Five AE (AE C.1, 5.1, 5.2, 5.3 and 5.5) related to Scenario 5 are included in the Category
definition and members section.
AE C.1: Substance characterization
Click Add/Remove button (1) in the second part of AE C.1. Check the box next to Table of
category members item (2). Right click over the item and select Preview to see the content
(3). Finally confirm by OK (4). By this way a list with category members is added to the report
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Report
Assessment elements of Scenario 5

— 1

"\ Customize report content and appearance
'| Report basket - m} x
Options 4 1 Selected
Creat it - [m| X
£ Select All | Unselect All [ invert | reatenew ftems
4 [| Category Options 4 1 Selected
[t Endpoint data variation (1 selected: Human Health Hazards#Repeatec 1E| Select All | Unselect All | Invert Options
' Table with profiing results for "Repeated dose (HESS)" 4 Categol
egory
. e b, Table with profiing similarity accounting for metabolism ("in vivo Rat ] Endpoint data variation
® def ;
1.1. category efinition [ &= Endpoint data variation (1 selected: Human Health Hazards#Repeatec| g Parameter variation
[ ]& Table of category members Tt .Chemical profile
@ 1.2. Category members [ Table with calculated structural simifarity Ji.Mechanistic similarity
N [ Table with profiing results for "Organic functional groups, Morbert Hail 18 Table with calculated structural similarity
l® Information of category members &8 Table with profiing results for "Organic functional groups” 4 External content
. . [ &8 Table with profiing results for "Chemical elements" [=lImage provided by user
l® Ranges for selected Phys'co‘:hem'cal F [t Table with profiing results for "Structure simiarity”
. . [t Table with profiing results for "Organic functional groups (US EPA)"
l® Pu"ty / Impu"ty [ Table with profiing results for "Substance type" 4
N . [ Table with profiing results for "US-EPA New Chemical Categories” 3
[® AE C.1: Substance characterization [ Jeh, Table with profiing similarity accounting for metabolism ("in vivo Rat 1| /—
@ . liabili d ad £ th [ Jeh, Table with profiing similarity accounting for metabolism ("in vivo Rat |
AE C.5: Reliabi ity and adequacy of t []t3 Endpoint data variation (5 selected: Human Health Hazards#Repeatec | oK ’H Cancel |
@ Hint [ |t Parameter variation (5 selected: Boiling point; log Kow; Molecular Weil
: [ Endpoint data variation (4 selected: Physical Chemical Properties#Boiil
PURPOSE: [ Table with selected 2D/3D parameters for category members ] — O *
.. The source study needs to match the default RES [I8 Table with selected endpoint data values : { 1
Category definition requested for any other key study. It has to be a External content wem nat\.-le —
and members - the study design reparted for the source study (/| A All source studies are conducted according to OECD Guideline ... (tex| Automatically generated
: on read-across: <[] I“P,Ut 5 Enter your text here:

Consistency check - the study design should cover the key parameters int []4 Target substance Al source studies are conducted according to
- the study design should cover an exposure duration ¢ 4 [_| Metabolism OECD Guideline 422 (Combined Repeated
referred to in Article 13(3); and [T Common product | |Dose Toxicity Study With The Reproduction /
- there is adequate and reliable documentation of the a Developmental Toxicity Screening Test.
provided. The test material used represents the source All source studies are in compliance with the
and impurities. < . rbrinciples of Good Laboratory Practice.

L Create new | | 0K | ‘ Cancel
Add / Remove |
(™ 1.3. Profiles/Metabolisms l 6
0K | | Cancel
T

AE C.5: Reliability and adequacy of the source study(ies

The example text can be added for AE C.5. Click Add/Remove button (2), then Create new (2), select Text provided by user (3) and click OK

(4). Copy the following example text:

» All source studies are conducted according to OECD Guideline 422 (Combined Repeated Dose Toxicity Study With The Reproduction / Developmental Toxicity
Screening Test.

» All source studies are in compliance with the principles of Good Laboratory Practice.

And paste it in the appeared windows (5). Confirm by OK (6). The item appears in the Report basket (7). Additionally snapshots of the “filter by

test conditions” window could be added to confirm the consistency regarding the guideAIin_(Ia 9{@% GLP compliance (see next slide). .
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Report
Assessment elements of Scenario 5

Customize report content and appearance Report basket — ] Create new items — O : - O >
Options 4 Ouoti Item name
fions 4 allv -
f Select All | Unselect All L [Automatically generated
2 [ ] Category f Select All Unselect All | Invert |About| soeq yaur image here:

[t Endpoint data variation (1 selected: Hurman Heafth Hazards < Category

'8 Table with profiing results for "Repeated dose (HESS)" 15 Endpoint data variation
i, Table with profiling similarity accounting for metabolism ("in Parameter variation

'8 Endpoint data variation (1 selected: Human Health Hazards o

A& Table of category members T Chemical profile _/

[@ 1.1. Category definitio

® 1.2 Category member: ' Table with calculated structural simitarity di.Mechanistic similarity '
. 5 Table with profiing results for "Organic functional groups, 18 Table with calculated structural similarit] 6 [
[® Information of category 1 5 Table with profiing results for "Organic functional s External content 1

' Table with profiling results for "Chemical elements'

l@ Ranges for selected physi
l@ Purity / Impurity

@ AE C.1: Substance charac
(») AE C.5: Reliability and ad

ope
PURPOSE:
The source study needs to match the

' Table with profiling results for "Structure similarity"
' Table with profiling results for "Organic functional
'H Table with profiling results for "Substance type"
'8 Table with profiing results for "US-EPA New Chernical Cate
o, Table with profiling similarity accounting for metabolism ("in oK Cancel

e, Table with profiling similarity accounting for metabolism (™in 4 OK Ca _
'H Endpoint data variation (5 selected: Human Health Hazards»repediey
'8 Parameter variation (5 selected: Boiling point; log Kow; Molecular Weil
'H Endpoint data variation (4 selected: Physical Chemical Properties#Boilil
' Table with selected 2D/3D parameters for category members Data filter
'H Table with selected endpoint data values §
External content

on read-across: [V] A All source studies are conducted according to OECD Guideline ... (tex Source Data filter
- the study design sl 3 [V]E= image from clipboard Mo.4 (image provided by user) F"_Ef?ran[& type [] Use subcategarization Combi tegori

- the study design should cover an ex [V]E=1 image from clipboard No.5 (image provided by user) it =St guEne Sl

AText provided by user

Specify how mu fwidth is accupied by the image:
Image width, % 7

[[] Use subcategarization

4 Category definition
and members

Consistency check

referrec! to in Article 13(3); and 4 [ |Input Ma:’::i’alﬁ“eihnds Tes![::lte;z:al g g;::::.emd by AND
- the.re is adequate and r.ehable docur [1& Target substance Endpaint Species/Organs/Tissue Target
provided. The test material used repre « [ | Metabolism Qualifier of guideline Strain g
and impurities. Dn Common product 9 Test guideline Test organisms (species)
i Administration/Exposure/D
< b Tes!r:'tet::;al Route of admmig:::tlon
reate new 0K | Cancel | Spenes,r()rgansfﬁswe fesus
|AaA\I source studies are conducted accordiny 2 uidelne ... d i & SnapShOtS to be added as
| =] image from clipboard No.4 (image provided by user) m 3 | t t
| : report iItems
=l image from clipboard No.5 (image provided by user) m 3 | Histopathology: non-neof]
Study result type D“::: ity
Data Relevance Behaviour

Assigned SMILES

T Body weight and weight |

Clinical biochemistry findi

hlayt l Cancal

Click Add/Remove button (1), then click Create new (2). Select Image provided by the user (3), confirm by OK (4).
Browse to the folder with preliminary saved pictures (5) or alternatively paste the copied snapshots in the empty window (6).
Confirm by OK (7). The item appears under section External content in the Report basket. Repeat steps from 2 to 7 to
add the second snapshot. Click OK (9). Items appears in the section AE C.5 (10).
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Report
Assessment elements of Scenario 5

| Customize report content and appearance — O X
| Report basket - m} *
Opticns 4 2 Selected
£] Select All | Unselect Al [ invert |
4 [ Category

' Endpoint data variation (1 selected: Human Health Hazards#Repeatec
'8 Table with profiing results for "Repeated dose (HESS)"

s, Table with profiing simiarity accounting for metabolism ("in vivo Rat m
'8 Endpoint data variation (1 selected: Human Health Hazards#Repeatec
A Table of category members

& Table with calculated structural simifarity

& Table with profiing results for "Organic functional groups, Norbert Hait
& Table with profiing resutts for "Organic functional groups”

'8 Table with profiing results for "Chemical elements”

'8 Table with profiing results for "Structure similarity”

'8 Table with profiing results for "Organic functional groups (US EPA)"
& Table with profiing results for "Substance type"

& Table with profiing results for "US-EPA New Chemical Categories”

s, Table with profiing simiarity accounting for metabolism ("in vivo Rat

[@ 1.1. Category definition
[@ 1.2. Category members

(= 1.3. Profiles/Metabolisms
@ List of profiles/metabolisms

@ AE 5.1: Formation of common (identical) compound(s)

@ Hint

PURPOSE:

Category defi
and members

Add / Remove
=

This AE considers how the common compound(s) are formed from the members of the ¢
members, it has to be assessed whether

- it is explained how the (identical) common product(s) are formed (i.e. the product(s) clail
on the property under consideration); and

- the provided evidence supports the explanation.

Consistency ¢

2

| A Ethylenediamine is produced from the target substance ..

| B Common product

[@ AE 5.2: The biological targets for the common compounds

l@ AE 5.3: Exposure of biological targets to the common compo’

4[]

<[]
< [J]

s, Table with profiing simiarity accounting for metabolism ("in vivo Rat
'8 Endpoint data variation (5 selected: Human Health Hazards#Repeatec
'8 Parameter variation (5 selected: Boiing point; log Kow; Molecular Wei
' Endpoint data variation (4 selected: Physical Chemical Properties#Boili
' Table with selected 2D/3D parameters for category members

[t Table with selected endpoint data values

External content

[ ] Al source studies are conducted according to OECD Guideline ... (tex
[ ] image from dipboard Mo.4 (image provided by user)

5

—

[]E=limage from dipboard Mo.5 (image provided by user)

[/ Ethylenediamine is produced from the target substance ..
Input

[]& Target substance
Metabolism

[¥]& Common product

Select Al 4
Unselect N

Common product V
Used metabolism simulator: in vivo Rat metabolism simulator

Map similarity options used : Exact metabolite

[@ AE 5.4: The impact of parent compound 3 :| |:c
Invert r c "
l@ AE 5.5: Formation and impact of non-common compg - > i
Preview >
- NCCN
elete

HoN
2! \‘/\NHz

AE 5.1: Formation of common (identical) compound(s)

Click on the Add/Remove button (1) and create new item with textual content (how to do it is shown on slide 53).
In the text field you can paste the following example text:
» Ethylenediamine is produced from the target substance A and the source substances B-E by in vivo rat metabolism simulator

« Alert for repeated dose toxicity and experimental data for the property under consideration are found for the common metabolite.

The item appears in the Report basket (2). Once the text item is created, check the box next to the Common product item (3). Right
click over the item and select Preview (4) to see the content (5). Finally confirm by OK.
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Report

Assessment elements of Scenario 5

Customize report content and appearance -

(%) 1.1. Category definition =

I@ 1.2. Category members

() 1.3. Profiles/Metabolisms

[@ List of profiles/metabolisms

@AE 5.1: Formation of common (identical) compound(s)

Category definition
and members

Consistency check

(%) AE 5.2: The biological targets for the common compounds

(&) Hint
PURPOSE:
The hypothesis claims that the common compound(s) have the same biclogical target(s) (and hence cause the
same type of effects). It has to be assessed whether
- the same biological targets are affected in a consistent manner throughout the category, and by the common
compounds; and
- the provided evidence supperts the explanation.

Add / Remove

(~) AE 5.3: Exposure of biological targets to the common compounds

() Hint
PURPQSE:
Under this scenario, it is proposed that the exposure of the biological targets to the common compound(s) vary in
& predictable manner. It has to be assessed whether:
- the documentation established that the exposure of the biological targets to the comman compound(s) is
varying in a predictable manner:
- the prediction is derived from the relation between an cbserved property and the independent variable which
determines the order within the category (prediction model); and
- the provided evidence supports the explanation. As a default, a prediction based on a regular pattern without a
mechanistic explanation will not be acceptable.

Add / Remove

(¥) AE 5.4: The impact of parent compound

(») AE 5.5: Formation and impact of non-common compounds

(=) Hint
PURPOSE:
The formation of common compound(s) often goes together with the farmation of non-common compound(s)
and possible intermediates which form the commen compound(s). The source and/er target substance may also
be (biojtransformed via other pathways leading to other additional non-comman compsunds. It has to be
assessed whether:

- the formation of non-comman compounds (including possible intermediates) via the possible pathways and
their possible impact on the prediction property under consideration have been considered: and

- the provided evidence supports the explanation.

Add / Remove

Back I Next I T ICmatErepﬂrlI
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Example text for AE 5.2: The biological targets for the

(o]

mmon compounds

The target and source substances form a common metabolite:
Ethylenediamine.

No alerts are identified in the structures of the Target A.

The common compound is supposed that may cause the toxic
effect.

Example text for AE 5.3: Exposure of biological targets
to the common compounds

Target chemical A and source substances from B to F are
metabolized to the common reactive product: Ethylenediamine.
It is considered that for low molecular weight aliphatic amines
the most important biological effect is the acute effect,
especially the strong local irritation which they can evoke.

References:
1. F. Gagnaire et al. J Appl Toxicol. 1993; 13: 129.

Example text for AE 5.5: Formation and impact of non-
common compounds

The target substance A and the five source substances
(analogues) are metabolized to the common - Ethylenediamine
The positive effect of Ethylenediamine is supported by
experimental NOAEL data.

Another alerts related to Mucous membrane irritation and
Renal toxicity are identified in some of the produced non-
common compounds.

The lowest experimental NOAEL value was found for the
common metabolite.

The common compound is supposed to be responsible for the
repeated dose toxicity effect.
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Assessment elements of Scenario 5

| Customize report content and appearance

Item name 5
Putomatically genarated

Select your image here: \

[@ 1.1. Category definition
[©1.2. Category members
() 1.3. Profiles/Metabolisms &) Create new items

Marget A Bsource Bisource C "ource D *Source E'Source F |

l@ List of profiles/metabolisms Ophon-F
f Select All Unselect £ B ————————
l@ AE 5.1: Formation of common (identical) compound(s) 4 Category
HEndpaoint data variation
l@ AE 5.2: The biological targets for the common compounds MParameter variation
() AE 5.3: Exposure of biological targets to the com| =/ Report basket iﬂ;i;n:n];g;zﬂﬁibrh Specify how much of the page width is occupied by the image:
(~) AE 5.4: The impact of parent compound Jitans 4 1 Table with calculated structural similarit Image width, % |75

4 External content

(=) Hint r ElImage provided by user | oK, || Cancel

f Se
BT

Category definition A:Text provided by user

PURPOSE: 3
and members (Bio)transformation of parent compounds may not be immediate and/o

possible biological targets to the parent compounds may accur for sour

Consistency check the impurity profiles associated with the source and target substances n [ |sh. Table
has to be assessed whether: []& Endpo| OK | | Cancel
- the systemic availability of the parent compound and its impact on the} [ ]& Endpoint udte varawoTT % 5 TCaT CITETTICAT FIOPETLESFE
consideration has been addressed; [t Parameter variation (5 seleq Iomt; log Kow; Molecular v
- the identified impurities (see AE C.1) have an impact on the prediction; []& Table with selected 2D/3D r category members
- the provided evidence supports the explanation. [ & Table with selected endpoint data values

4 [ | Input
[1& Target su
4 [_| Metabolism 2
& common g

Add / Remove

‘ [#l image from clipboard No.7 (image provided by user)

o

AN
| Create new ‘ | CK | | Cancel |

|
Click on the Add/Remove button (1) and then Create new (2). Select to create item with external content - Image

provided by user (3) and click OK (4). New window appears where you can add your custom picture by Copy/Paste or
browsing (5) to the directory in your PC where the desired picture is saved®. Finally confirm by OK (6).

[@ AE 5.5: Formation and impact of non-commeon cq

*In the current example a picture illustrating the target chemical marked as Target A and source chemicals marked as Source B, C,
D, E, F was prepared in advance.
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'| Report basket —
Options « 1 Selected
*| Customize report content and appearance | § | Select All | Unselect All | Invert | _ O w
« [_| Category )
[ Endpoint data variation (1 selected: Human Health Hazards#Repeatec ltem name
[ Table with profilng resutts for "Repeated dose (HESS)" Automatically generated 5
[ ek, Table with profiling similarity accounting for metabolism ("in vivo Rat
[ Endpoint data variation (1 selected: Hurman Health Hazards#Repeatec Enter your text here:
(& Table of categary members Target A js transfarmed fo the reactive
HI L] [ Table with calculated structural simitarity e - - -
[® 1.1. category definiti [t Table with profiing results for "Organic functional groups, Norbert Hail m&m m asid based 2z 2 readli of in
[@ 1.2. Category membe [ ] Table with profiling results for "Organic functional groups” wivg 2 m‘%&m o
[ Table with profiling results for "Chemical elements” The reactive metabolite is clamed to cause the
(~1.3. Profiles/Metabol [ ] Table with profiling results for "Structure simitarity” effect
. ) ]88 Table with profiling results for "Organic functional groups (US EPA)" Toxicity of the Target A js suppased to be
[@ List of profiles/metabol [t Table with profiing results for "Substance type" caused by its metabolites rather than of its
I@ AE5.1: F tion of [ Table with profilng rpeudsfae M1 C08 Lo Chamiel foe
-1i Formation of ca [Jsh. Table with profiing s Create new items — O K Sl .
(© AE5.2: The biologicalt Lk Toble with profino 5 Imewrities for the Tarast A and seurce
bl 9 [ Endpoint data variatii Gptions 4 substances are net available
[@ AE 5.3: Expasure of bio [ 18 Parameter variation (|_f Select All Unselect All Invert
= Endpoin_t data variatit 4 Category l, Ok | | Cancel
(%) AE 5.4: The impact of p [ I8 Table with selected fEndpaint data variation /
@ — 5 Table with selected @Parameter variation /.
— t 4 [/] External content . 1 Cherrical profile
Category definition PURPOSE %g Al 50“]’3 Stul_d'gs 3’: duMechanistic similarity 6
and members (Bio)transformation of parent comg Image from cipboar g Table with calculated structural similarity
possible biological targets to the p: [ |=limage from ciipboard 4 External content
Consistency check the impurity profiles associated witl [] A Ethylenediami ided b
has to be assessed whi [V]&= irmage from Glimage pm_"rl &a by user 4
- the systemic availabili Input AaText provided by user
consideration has been [1& Target sub
- the identified impuriti D Metabolism Y/
- the provided evidence supports th & common product | éK | | Cancel
< 2 :
‘ [#l image from clipboard No. —rﬁreate new | | OK | | Cancel |
[ 1 1

The newly created item appears in the Report basket (1).

Now text will be also included. Click Create new (2), select Text provided by user (3) and click OK (4).
Copy the following example text:

« Target A is transformed to the reactive metabolite: Ethylenediamine based on the result of in vivo rat metabolism

« The reactive metabolite is clamed to cause the effect

« Toxicity of the Target A is supposed to be caused by its metabolites rather than of its own

« Impurities for the Target A and source substances are not available

and paste it in the new window (5). Finally confirm by OK (6).
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=) Customize report content and appearance - | x

() 1.1. Category definition

[@ 1.2. Category members
(* 1.3. Profiles/Metabolisms
l@ List of profiles/metabolisms

l@ AE 5.1: Formation of common (identical) compound(s)

l@ AE 5.2: The biological targets for the common compounds

l@ AE 5.3: Exposure of biological targets to the common compounds

(<) AE 5.4: The impact of parent compound

(%) bint
PURPOSE
(Bio)transformation of parent compounds may not be immediate and/or complete, As a result, exposure of
possible biological targets to the parent compounds may occur for source and/or target substances. In addition,
the impurity profiles associated with the source and target substances may have an impact on the prediction. It
has to be assessed whether:

- the systemic availability of the parent compound and its impact on the prediction of the property under
consideration has been addressed;
- the identified impurities (see AE C.1) have an impact on the prediction; ang

- the provided evidence supports the explanation. 2 3

Add / Remove AN 7 7/
X y 4

‘ &l image from clipboard No.7 (image provided by user) m 3 ‘

‘ A Target A is transformed to the reactive metabolite: ... (text providec m 3 ‘

Category definition
and members

Consistency check

(¥) AE 5.5: Formation and impact of non-common compounds

Back Nt | cancel WM Create cenon |

Both newly created items appear under the AE 5.4 (1). Each of the items can
be edited (2) or just previewed (3) in a .pdf format.
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| Customnize report content and appearance - ]

Assessment elements of Scenario 5

[@ 2.1. Physicochemical similarity

Four AEs are included to the Consistency check section.
Example content for two of them (AE C.3 and AE C.6) is
given below.

Category definition
and members

Consistency check

(=) 2.2. Structural similarity

I@ Structural similarity

I@ Comments on structural similarity

l@ AE C.2: Structural similarity and structural differences within the category

PAE C.3: Link of structural similarity and differences with the proposed regular paf

Hint
PURPOSE:
It has to be assessed whether:
- the documentation provides an explanation why the category members should behave in a predictable manner
(e.g. based on no absorption due to molecular-weight considerations, or lacking reactivity towards biological
material, regular pattern in increasing strength of effect due to kinetic differences);
- it is likely that all category members follow the proposed explanation and where the boundaries of the category
are in this respect; and
- the provided evidence supports the explanation.

Add / Remove

[@ 2.3. Mechanistic similarity

|© 2.4. Additional endpoints

(2 2.5. Other AEs

|® AE C.4: Consistency of effects in the data matrix

PAE C.6: Bias that influences the prediction
Hint

PURPOSE:

It has to be assessed whether:

- it is clear from the documentation how the source substance(s) have been chosen, for example, what methods/
tools have been used to map the field of potential source substance(s), which other substances have been
considered and why they have been discarded;

- there are additional, structurally-similar substances which are currently not used in the analogue approach and
which arguably could be used;

- there is readily-available information from these additional substances;

- this information is biologically significantly different for relevant properties in comparison with the existing

Example text for AE_C.3: Link of structural

similarity and differences with the proposed

reqular pattern

» The category is structurally defined as target (A) and
five source substances (B, C, D, E, F) all form a
common product - Ethylenediamine

+ They all consist of common reactivity pattern
responsible for the formation of reactive metabolites

Example text for AE C.6: Bias that influences the

prediction

» Source substances for the target chemical A have been
searched based on formation of a specific metabolite as
a result of in vivo rat metabolism;

* On the next level all analogues that differ from the

N Target A according to US-EPA New Chemical Categories
profiling scheme have been removed.

» Five source substances with no significant variation in
the property under consideration were used for the

analogue(s): and prediction.
- these differences decrease the confidence in the prediction (possibility of underestimation of hazard).
Back I Next I Cancel ICmate report |
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'~ Customize report content and appearance — O X

() 2.1. Physicochemical similarity

()2.2. Structural similarity

() 2.3. Mechanistic similarity

(¥) 2.4. Additional endpoints

Category definition
and members

Consistency check

(+)2.5. Other AEs

(~) AE C.4: Consistency of effects in the data matrix

|~ rine
PURPOSE:
The category justification should include comparison of experimental data for the category members and a clear

data matrix. It has to be assessed whether:
- & data matrix has been provided which lists the category members in a suitable order versus their experimental

the following dimensions:
- within the specific property which is under consideration for the prediction;
- between the property under consideration and related properties (e.g. between 28-day and 90-day
repeated-dose toxicity studies; reproductive toxicity screening tests; and pre-natal developmental toxicity studies);
- characteristics across all relevant properties (e.g. different reactivity towards genetic material may
indicate different reactivity towards biological macromolecules which may influence the prediction for a 90-day
repeated-dose toxicity study);
- the effects reported for the property under consideration differ in strength for the source substance and
whether a basis for this difference is provided; and
- the underlying data support the provided conclusions and explanations.

Add / Remove

l@ AE C.6: Bias that influences the prediction

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories

Assessment elements of Scenario 5

data (e.g. for REACH information requirements) and which identifies data gaps; i
- the properties of category members across the data matrix are consistent in effects; this has to be assessed in |

AE C.4: nsisten f th ff in

h matrix

The following example text can be added

for AE C.4 by analyzing the structural

similarity items:

» Physico-chemical properties, identified alerts
and experimental data along with the
characteristics of the studies (species,
duration, test type, references, etc.) are
provided in the generated Data matrix file.
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= Customize report content and appearance

|»)2.1. Physicochemical similarity
(® 2.2. Structural similarity
() Structural similarity

Structure similarity profilers

Options 4 5 Selected Table with profiling results for "Organic functional groups"
£ Select Al Unselect All [invert |
5 Plausibie 1 CAS# 111-41-1 2 CAS# 10563-26-5 3 CAS# 2212-32-0
HoN H HaPhm N i 3 [
& E N N > e
O N ~"on
o
Alcohol Amine, primary Alcohol
|Amine, primary Amine, secondary |Amine, tertiary
Category 'O clas’rﬁed Ar_nine,_secm_'ldary ) Niphah:c amine, primary |Aliphatic amine, tertiary
and mem | Aliphatic amine, primary Aliphatic amine, secondary
Aliphatic amine, secondary
Consistency ched
‘ o Table with calculated structural similarity I. 3 ‘ —
i 4 CAS# 104-19-8 5 CAS# 3030-47-5 6 CAS# 280-57-9
‘ 8 Table with profiling results for "Organic functional groups, t _AH3 CH3

‘ ' Table with profiling results for "Organic functional groups”

- He i
e
::> . nJ ey
':'/\/ CHa CHs N
o /\/

[en | reie B3

‘ B Table with profiling results for "Structure similarity” m 3 ‘

‘ B Table with profiling results for "Chemical elements”

N
‘ B Table with profiling results for "Organic functional groups (US EPA) m 3 ‘
S = - B n - -
~) Comments on structural similarity r [Amine, tertiary . Ar?’\lne,_tertlifry . Amine, tertiary .
Saturated heterocyclic Aliphatic amine, tertiary Saturated heterocyclic
@ AE C.2: Structural similarity and structural differences within the category fragment fragment

@ Hint Piperazine Piperazine
PURPOSE: Aliphatic amine, tertiary Bridged-ring heterocycles
The aim of this AE is to verify that all category members indeed meet the criteria for structural similarities and Aliphatic amine, tertiary

allowed structural differences used for the category description. It has to be assessed whether:
- the structural similarities identified apply to all category members; and
- there are structural differences which are allowed within the category.

AE C.2. Link of structural similarity and structural differences within the category is related to the structural similarity of the final
category.

All items in the report basket related to the structural consistency of the category (1) are added automatically.

The following example text can be added for AE C.2. by analyzing the structural similarity items:

« All category members are identified as Aliphatic amines.

Preview of the item is possible once click on the Preview button (3).
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Report
Generation report

After clicking on the Create report button, the Generated report files

window appears. It contains three types of files:

1) Prediction report - a PDF file containing the prediction information
related to the target.

2) Category report - a PDF file containing information for the
consistency of the final category (target plus used analogues)

3) Data matrix - a MS Excel file containing chemicals used for prediction
along with their data for selected parameters, profiles and endpoint
tree positions.

RAAF AEs are included in the
second file. 2

Data matrix

All generated files should
be pI‘OVidEd When PDF file containing the prediction report

submitting a prediction.
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Generated report files

Prediction report

Category report

QSAR. Toolbox report for category
QSAR Toolbox prediction for single chemical
(in accordance with RAAF scenario 5) ) A . | (In accordance with RAAF scenario 5) |
is specified in the firgt page
Date: 15 Apr 2020 1. Category definition
Author(s):
(s) } 1.1. Category definition
Contact details: Categary name manually editable feld
- - Mot provided by the user
Target information
" = - = - = Covered (target) endpoint(s)
Structural information Numerical identifiers Chemical names - Human Health Hazards/Repeated Dose Toxicity: NOAEL, Rat
Category hypothesis manually editable field
SMILES: CAS#: 111-41-1 1-amino-2-(2-hydroxy Not provided by the user
INCCNCCO Other: EC Number:2038675 ethyl)aminoethane 1.2. Category members
| A [ 8 C D E F G H 1 ] K L M N o P a R s T
Structure [ Target chemical Neighbour #1 Neighbour #2 Neighbour #3 Neighbour #4 Neighbour #5.
H,N Substance identity
2 V\N L ructure
Data matrix report EN———
an A~ on N
Structure sy i ] " ; g Sy O |/\
" ey "C“.::" o on P \/_‘;/ St HH gy i,
)
£Hz
CAS number 111-81-1 10563-26-5 2212-320 104-13-8 3030-47-5 280-57-3 N T
. 2{[2- M,N,4-trimethylpiperazine-1- bis(2- 3
Ch. I Am thyl 1,34 N, N"-ett TEDA CH;
Predicted end|xlir Emicainams R ’ L (dimett Imethyla ethylamine dimethylaminoethyljimethyllamine :
‘Other identifier
Predicted value: =_sMiLes NCCNCCO NCCCNCCNCCCN CNIC)CCHIC)CCO CNIC)CCHACCH(C)CCL CNIC)CCHIC)CCN(C)C C1CNICCNLCCD o 3
" - 13t A
Unit/scale: mg:‘kg' Parameters unit T
Boiling point C 211 293 213 226 204 152 CHy
Data gap ﬁling M | log Kow -213 -166 -124 068 057 043 —
X . B
-+ |Molecular Weight Da 104 174 148 171 173 112 G i H:
Summary: manueé Vapor Fressure (Antoine method) | mm He 0.00692 0.000569 0.025 0.0754 0.319 0.0596 B ‘*7”'“‘)“‘/““,*’( :
) | ['Water Solubility mg/L 1000000 1000000 1000000 1000000 1000000 1000000 Hy CHy
Not provided by t
b Profilers
" | Profifes used for grouping/subcategorization N
| | Using of "in vivo Rat metabolizm simulator” metabolite #1; metabolite #1; metabolite #1; metabolite #1; metabolite #1; metabolite #1;
| | US-EPA New Chemical Categories Aliphatic Amines Aliphatic Amines Aliphatic Amines Aliphstic Amines. Aliphstic Amines. Aliphatic Amines
) | Predefined
- |Substance type Discrete chemical Discrete chemical Discrete chemical Discrete chemical Discrete chemical Discrete chemical “
! | Substance type, with in vivo Rat metabalism 11 x Discrete chemical 11 x Discrete chemical 24 x Discrete chemical 26 x Discrete chemical 21 x Discrete chemical 7 x Discrete chemical
| | US-EPA New Chemical Categories, with in vive 4 x Aldehydes [Acute toxicity) 4 x Aldehydes [Acute toxicity) 7 x Aldehydes [Acute toxicity) 7 x Aldehydes [Acute toxicity) 5 x Aldshydes [Acute toxicity) 3 x Aldshydes [Acute toxicity)
t | Empiric
i | Organic functicnal groups, Norbert Haider Alcohol Amine Alcohol Amine Amine Amine
} | Brganic functional groups Aleohol Aliphatic amine, primsry Aleohol Aliphatic amine, tertisry Aliphatic amine, tertiary Aliphatic amine, tertiary
! | Structure similarity [303¢,100%] [50%,60%) [2035,30%) [o35,10%) [035,10%5) [0%5,10%5)
| | Grganic functional groups (US EPA) Aliphatic Carbon [CH] Aliphatic Carbon [CH] Aliphatic Carbon [CH] Aliphatic Carbon [CH] Aliphatic Carben [CH] Aliphatic Carben [CH]
| | Toxicological
| | Repeated dose [HESS) Mot categorized Aliphatic amines (Mucous membrane Mot categorized Aliphatic amines [Mucous membrane | Aliphatic amines [Mucous membrane | Aliphatic amines (Mucous membrane
. | Repeated dose [HESS), with in vivo Rat 2 x 2-Bromoethylamine (Renal Texicity) 1x 2-Bromeethylamine [Renal Toxicity) 2 x 2-Bromoethylamine (Renal Toxicity) 1 x 2-Bromoethylamine [Renal Toxicity) 1x 2-Bromeethylamine [Renal Toxicity] 1 x 2-Bromoethylamine [Renal Toxicity)
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Congratulations!

®* You have now been introduced to the RAAF scenario;
®* You have now been introduced to the Report basket.
* You have now been introduced to the AEs related to Scenario 5.

* Note, proficiency comes with practice!
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