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QSAR TOOLBOX

Background

®* This is a step-by-step presentation designed to take the Toolbox
user through the workflow on how to implement and use an
already developed Effectopedia AOP within the Toolbox.

®* Note:This tutorial only applies to those who run Toolbox in
standalone/single user mode.
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QSAR TOOLBOX

Specific aims

This presentation demonstrates:

* Migration of an AOP built in the Effectopedia platform to the Toolbox™;

* configuring of the migrated AOP using functionalities of the Toolbox in
order to be used for predictive purposes;

* the capabilities of implemented AOP for collecting weights of evidences
- run an example chemical.

* Note: The AOP used in the current example is just an illustrative example and it is
not OECD approved.
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QSAR TOOLBOX

Overview of the used Effectopedia AOP

* An example AOP for assessing endocrine disruption (ED) of
chemicals developed in Effectopedia platform will be used;

* The descriptive AOP was implemented based on an AOP cited by P.
Schmieder et al, 2004;

* Graphical illustration of the AOP is shown on next slide.
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QSAR TOOLBOX

Overview of the used Effectopedia AOP
Visualization of an example AOP cited by Schmieder*
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QSAR TOOLBOX

Overview of the used Effectopedia AOP
Visualization of AOP built in Effectopedia

* Each AOP node is associated with detailed information for definition
and relevant AOP information (such as: test, references, associated
pathways etc.)

®* Short explanation of the Effectopedia AOP nodes is illustrated on the
next few slides
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QSAR TOOLBOX

Overview of the used Effectopedia AOP
Visualization of AOP built in Effectopedia
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QSHR TOOLENDY

Overview of the used Effectopedia AOP
Visualization of AOP built in Effectopedia

| £ Effectopedia Albert ). Leo Edition

ENT WORKITOOLBOX 4.3\Effec]

MIE |

®

H

Key events

|

Adverse outcome

.
JEEL: Celbalar response:
| Altered protein .
xpression: Ncreasing
Togenin
15

. g‘_l;_n'm:El?_BA o %n witro: -
- | Relative - - - nereasing o
. oo EER . o | mtellogemin

syntesis

© | In-witio: ToxCast

JEE2: TismeOrgan:
| Liver Altertered

N proteins :

- I vt
- | Decieasing of

1| Feoundity [0

- | sex 2atia :

- | In-vivo sex

In vwitro changes in|| -
. reversal

| Population: Skewed sex

fretie e=|

C ) Inevivo Skewed sexf -
- | ratios -

 cellular

rolecular

individieal

 populaion

The OECD QSAR Toolbox for Grouping Chemicals into Categories

April 2020

11



QSAR TOOLBOX

Overview of the used Effectopedia AOP
Visualization of AOP built in Effectopedia
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QSAR TOOLBOX

Overview of the used Effectopedia AOP
Visualization of AOP build in Effectopedia
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Overview of the used Effectopedia AOP
Visualization of AOP build in Effectopedia
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Migrating the Effectopedia AOP to Toolbox

* The basic migration principle is the AOP nodes from Effectopedia AOP to
coincide with the AOPs nodes from Toolbox (TB)

Please note that this migration should be performed with good knowledge of
the AOP and the key events in order to select the correct nodes in the Toolbox.
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QSAR TOOLBOX

Migrating the Effectopedia AOP to Toolbox

* The most important TB fields needed to establish the correspondence between
both type of nodes are:

* Endpoint (data to be available for the endpoint of interest)

®* Data unit (unit of the endpoint data to coincide with unit of the data in
Toolbox)

* Profilers (profilers related to MIEs to be available)

®* Preliminary analysis of the corresponding TB endpoints and profilers is
performed for this purpose. Data is not available for all the Effectopedia AOP
nodes. The AOP nodes mapped with the Toolbox nodes (data is available for the
endpoints) are illustrated on the next few slide.
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QSAR TOOLBOX

Migrating the Effectopedia AOP to Toolbox

* The migration process is a sequence of two simple steps illustrated
on the next two slides
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QSAR TOOLBOX

Migrating the Effectopedia AOP to Toolbox

Step1l: Activating the Effectopedia wizard

o —— - m —
QSAR TOOLBOX @ l'h o100 %
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Document Single Chemical Chemical List Search Target Endpoint

B & XS mm . ¢ &¢6.m= 8 2 E- HB ¢ ©
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Structure e
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EE Parameters
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EE| Ecatoxicological Information

Export Data matrix

2 4

Export CAS list

BHODe DO DE

Expand branch

Collapse branch

Expand All
Collapse All

Cpen path
Copy path

Sort 3

Calculate/extract all parameters for all ¢
e 3

Activate Effectopedia Wizard <2 s

~

1. Once the Toolbox is opened, enter a chemical in the document (does not matter which one - this will not
affect the exercise. The reason for this action is the endpoint tree to be visible on the screen); In this
example we enter a chemical with CAS# 66-25-1;

Right-click over the endpoint tree;

Select Activate Effectopedia Wizard.
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QSAR TOOLBOX

Migrating the Effectopedia AOP to Toolbox
Step2: Open the Effectopedia AOP

Filter endpaint tree... ? 1 ﬂzﬂeﬂ

1

1) Effectopedia AOP Editor - O X

Structu

| Open Effectopedia AOP | Pathways

[#] Struc

[#] Paran |
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B 3 : :
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3 i i
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|&=| Pictures
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“im Local Disk ()
- Mew Volume (D: wll= s
Remove —
File name: | AOP_ERbinding_New._ - Copy.aopz v | [Effectopedia AOP File 3 |
[Cor o

1. Click Open Effectopedia AOP and browse to the example folder (by default it is located here:
C:\Program Files (x86)\Common Files\QSAR Toolbox 4.4\Config\Examples). An example AOP is
available.;

2. Select the "AOP Erbinding_New_5-Copy.aopz” file;

3. Click Open;

The AOP is loaded in the editor (see next slide).
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QSAR TOOLBOX

Migrating the Effectopedia AOP to Toolbox

Migrated Effectopedia AOP to the Effectopedia editor

Effectopedia AQP Editor — O X

| Open Eifectopedia AOP ‘ Pathways | AQP: ER-mediated reproductive Impairment

MIE: Estrogen receptor binding

P —— n . Context
AP L4255 HE Level of Biological Organization=molecular
Organ: Liver Individual: Sex Population: Sex=rmixed

binding Altered Altertered reversal Skewed sex
protein expr... proteins

Associated tests
In-vitro: Relative ERBA assayln-vitro: ToxCast assays

Definition

This adverse outcome pathway details the linkage between antagonism of estrogen receptor in
females and the adverse effect of reduced cumulative fecundity in repeat-spawning fish species.
Cumulative fecundity is the most apical endpoint considered in the OECD 229 Fish Short Term
Reproduction Assay. The OECD 229 assay serves as screening assay for endocrine disruption and
associated reproductive impairment (OECD 2012a). Cumulative fecundity is one of several variables
known to be of demegraphic significance in forecasting fish population trends. Therefore, this ACP
has utility in supporting the application of measures of ER antagenism, er in silico predictions of the
ability to antagonize ER as a means to identify chemicals with known potential to adversely affect
fish populations.

Measurment/detection
Estrogen receptor binding has been measured by in vitro assays expressed in relative ERBA and

Select databases
Select profiles

Endpaoint tree
positions:

Thresholds:
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QSAR TOOLBOX
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QSAR TOOLBOX

Configuring the Effectopedia AOP in Toolbox
Objectives

* After migration of the AOP into the TB, the process continues with configuring of the AOP
nodes;

* Configuring is a mandatory process in order for the migrated AOP to be used for predictive
purposes. Each node must be configured separately.

* AOP node is associated with configuration of the following TB objects:
* Databases
* Profilers

®* Simulators

Endpoints
Thresholds

®* Each AOP nodes has three states:

* Passed - chemical meets the criteria of the node
* Not passed - chemical does not meet the criteria of the node

* Not checked - rules are not applied to the chemicals

Continues on next slide
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QSAR TOOLBOX

Configuring the Effectopedia AOP in Toolbox
Objectives

* In order for the migrated AOP to be used for predictive purpose (pass/not pass) each node

must be configured in terms of:

* databases/profilers (specify which databases/profilers to be used in AOP)

* selected endpoints (specify which endpoints from the selected database to be used for
pass/not pass state)

* thresholds for:
* data (specify data threshold above/less which the node to be pass or not passed)
* profilers (specify which categories from a selected profiler to be considered for pass or

not pass state)

* As mentioned before, preliminary analysis of the profilers and endpoint data corresponding
to the nodes of the Effectopedia AOP is done.

®* Mapping is possible for four out of five AOP nodes (MIE, KE1, KE2 and AO nodes).

* The user should be aware of the different endpoint data and possible unit conversions in
order to be able to arrange the nodes correctly.

* Configuring of each node with respect to the mentioned TB objects will be shown in the
next slides.
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QSAR TOOLBOX

Configuring the migrated AOP
Effectopedia AOP Editor

Migration of an AOP to Toolbox is possible via the Effectopedia Editor

| Effectopedia AOQP Editor

- P * |save button
Open Effectopedia AOP ‘ Pathways l ACP: ER-mediated reproductive Impairment Name of the Ao E u to save the
— -~ | configured
I/MIE: Estrogen receptor binding Pa n el w It h \\\ AO P
Context _ description the
: Level of Biclogical Organization=molecular
se Organ: i : Sex ion: Sex=mixed selected node
binding Altered Altertered S
protein expr... proteins
Associated tests

In-vitro: Relative ERBA assayln-vitro: ToxCast assays

Definition

This adverse outcome pathway details the linkage between antagonism of estrogen receptor in
females and the adverse effect of reduced cumulative fecundity in repeat-spawning fish species.
Cumulative fecundity is the most apical endpoint considered in the OECD 229 Fish Short Term
Reproduction Assay. The OECD 229 assay serves as screening assay for endocrine disruption and
associated reproductive impairment (OECD 2012a). Cumulative fecundity is one of several variables
known to be of demographic significance in forecasting fish population trends. Therefore, this AOP
has utility in supporting the application of measures of ER antagonism, or in silico predictions of the
ability to antagonize ER as a2 means to identify chemicals with known potential to adversely affect
fish populations.

preview panel | | mesument/detection /

“Estrogen receptor binding has been measured by in vitro assays expressed in relative ERBA apﬁ' v

Nodes of the AOP

Select databases | |
Select profiles

Endpaoint tree
positions:

— Settings for configuring the nodes

Thresholds:
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QSAR TOOLBOX

Configuring the migrated AOP

Node: MIE — Estrogen receptor binding

Solely for the purposes of the current tutorial it is proposed the following TB objectives to be considered for
configuring MIE node as they are related to the Estrogen receptor binding endpoint:

1) Relevant databases:
» Receptor Mediated Effects;
+ ToxCastDB;
« Toxicity to reproduction.

2) Relevant endpoints (associated with Toxicity to reproduction):
+ Relative ERBA
« EC50 <OR> IC50
« AC50

3) Relevant Profilers:
+ Estrogen Receptor Binding
* rtER Expert System - USEPA

4) Relevant thresholds for pass/not pass (positive/negative)
« for profilers:
« categories associated with activity should be passed
« categories associated with negative should be not passed
» for data: threshold for endpoints configured in point 2) need to be defined:
« Data bigger than 0.001% relative ER (or AC50<0.000021 mg/I*) should be passed
« Data less than 0.001% (or AC50>0.000021 mg/I*) should be not passed

*AC50 <2.10E-05 mg/I - arbitrary taken threshold
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QSAR TOOLBOX

Configuring the migrated AOP

Node: MIE — Estrogen receptor binding

‘| Effectopedia AQP Editor

Pathways AQP: ER-mediated reproductive Impairment

‘ Qpen Effectopedia AOP

Configuring MIE node:

Configuring databases - a x
1) Relevant databases: . Options 3 Selected
o f Select All | Unselect All Invert

receptor

« Receptor Mediated

binding Al IR ULS AT RIS =P ¥ e ™
EffeCtS; protein expr... D MUNRO non-cancer EFSA
+ ToxCastDB; SR [ Phys-chem EPISUITE
. o [ | pKa OASIS
Toxicity to [ | REACH Bioaccumulation database (normalised)

reproduction

[ Retrak-Slir-sansissatenr-galghase (normalised)
Receptor Mediated Effects

[ | Rep Dose Tox Fraunhofer ITE
[ | Repeated Dose Toxicity HESS
[ | Rodent Inhalation Toxicity Dathbas
[ Skin Irritation 3
. . [] Skin Sensitization T
1. Click the node (MIE) ; Select smulators [ Skin sensitization ECETOC
2. Click Select databases ToxCastDB
button; End_p_uinttree |:| TU){?CM Jﬂpﬂrl MHLW
3. Select the following | | 75 g At e
databases from the list: Remove [ | Transgenic Rodent Database
ToxCast; Receptor ol [ ] Yeast estrogen assay database
Mediated Effects; Toxicity [ ] ZEBET database J 4 v
to reproduction; | oK /r ~ Cancel |
4. Click OK. Configuring of the femere
databases is done.
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QSAR TOOLBOX

Configuring the migrated AOP

Node: MIE — Estrogen receptor binding

Configuring MIE node:

2) Relevant endpoints:
* Relative ERBA
« EC50 <OR> IC50
« AC50

For defining the endpoints a
specific endpoint path should be
added, see the sequence of step
illustrated on the right.

Configuring endpoints: Relative ERBA

‘| Effectopedia ACP Editor

1. Keep the first node (MIE)
selected;

2. Click Add to define the
endpoint tree position;

3. Select Toxicity
reproduction;

4. Click Next;

5. Select Relative ERBA for
endpoint;

6. Click Finish (6).

The first endpoint is configured,

continue with second one.

Note: The AOP window is

always minimized during the

configuration of the nodes

to

Open Effectopedia AOP | P

7F
'\ Select endpoint

MIE: Estrogen
receptor
binding

athways AQP: ER-mediated reproductive Impairment

Filter. |

I* Physical Chemical Properties

I* Environmental Fate and Transport
I" Ecotoxicological Information

4 Human Health Hazards

Select endpoint

4 Human Health Hazards
Toxicity to Reproduction

Continues on next slide

Acute Toxicity
I ADME
Bioaccumulation Test organisms (species) n v 5
Carcinogenicity ] [Endpuint R Relative ERBA - ]
Developmental Toxicity / Teratogenici
Genetic Toxicity
:r'n_l;na::.l.noh?)guty ) Selection of additional
rritation / Corrosion
- tadata fields:
Meurotoxicity metacata ields
Photoinduced toxicity
e o Repeated Dose Toxicity
Sensitisation 3
o
U Dow:
Select profiles I Toxicokinetics, Metabolism and Distril 2 -
Clea
ndpoint tree =
positions:
Back |[ Finisn |
Remaove
Thresholds: 4
j
Next
Remaove
April 2020 29
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QSAR TOOLBOX

Configuring the migrated AOP

Node: MIE — Estrogen receptor binding

Configuring MIE node:

2) Relevant endpoints:
» Relative ERBA
« EC50 <OR> IC50
« AC50

For defining the endpoints a

specific endpoint path should be
added, see the sequence of step

illustrated on the right.

Repeat steps 2 and 3 from
previous slide (the first step
is done already);

4. Click button for defining
a list;

5.Click Select;

From the predefined list with
endpoints select EC50 (6,7)
and IC50 (8,9);

10. Click OK;

11. Click Finish (11).

The second endpoint is
configured, continue with
the last one.

Continues on next slide

| Select endpoint

Filter: |

I 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
Immunaotoxicity
Irritation / Corrosion
Neurctoxicity
Photoinduced toxicity
Repeated Dose Toxicity
Sensitisation
ToxCast

Toxicity to Reproductio

I Toxicokinetics, Metabolism and Distribul

©1 Select values X
Configuring endpoint: EC50<>IC50
|
=1 Select endpoint
4 Human Health Hazards 6
Toxicity to Reproduction
@® Predefined Ec50 © Add
Ocstom | || Remove
] Select values Y
EC50
Test arganisms (species) n -
Endpoint L] | pelect |]
Vi AN | 9 ]

@ Predefined 235 [ aad |
O Custom Remove

7] Select values

EC50 Add

IC50

Up Down
Clear Remove
Undefine [ Back || Finish 11
® Predefined | |csp
O Custom
April 2020 30
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QSAR TOOLBOX

Configuring the migrated AOP

Node: MIE — Estrogen receptor binding
Configuring MIE node:

1
2) Relevant endpoints: e Configuring endpoint: ToxCast AC50

« Relative ERBA i | Close |

. EC50 <OR> IC50 e e e ' .

- AC50 L e e S

| iEu;quToxicity ToxCast
AC50 endpoints is associated with Blosccumulaion
specific metadata information such Developmental Toxicty / Teratogenicity
as: assay; provider and species. Ity
For more details see the sequence Mooy " all =
of step illustrated on the right. E:;-:ﬂi _ , 5
Sensitisation 1 ﬂrnmy provider Bl Novascreen by

Repeat steps 1 and 2 from slide 29; o Repro ey _ N
3. Select ToxCast; I Toxicokinetics, Metabolism and Distribution Test organisms (species) N |Easimps _ N
4. Select endpoint AC50; :pgt e : = S [t
5.Consecutively add the following . A\ >
metadata: assay provider: E
Novascreen; assay: Novascreen e
Bovine ER; Test organism (species):
Bos Taurus;
6. Click Finish. E@j
The AC50 endpoint associated with (e ][ s ]

assay “Novascreen Bovine ER” s
configured. Moreover two additional
assays related to AC50 endpoint need
to be defined - see next slide.

Continues on next slide
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QSAR TOOLBOX

Configuring the migrated AOP

Node: MIE — Estrogen receptor binding

Configuring MIE node: Configuring endpoint: ToxCast AC50
2) Relevant endpoints:

® Relatlve ERBA Select endpoint - — |

° ECSO <OR> ICSO 4 Human Health Hazards et endrent

. Acso ToxCast 4 Hu?;:c::?lth Hazards

AC50 endpoints is associated with
specific metadata information such

as: assay; provider and species. Human ER assay 4a
For more details see the sequence pssay provider
of step illustrated on the right. Assay

Mouse ER assay 4b

Movascreen e T K T E——
=\ Assay provider R | Movascreen \‘Z(-_
Neowvascreen Human ER "J T

Assay n | Novascreen Mouse E..

Homao sapiens

Test arganisms (species) R | Mus musculus

Test arganisms (species) -
Selmme LW =1| Selection of additional

Repeat steps 1 and 2 and 3 from T

previous few slides including Endpoint AC50 | "™ | enapant R [ acso L] metadata fields:
selecting ToxCast level. Once
ready with selection of AC50
endpoint add the following T = —

metadata . Cleq Remove
4a. assay: Novascreen Human 5
ﬂj

ER; species: Homo sapiens - e 1N em
and one more assay:

4b. assay: Novascreen Mouse
ERq; species: Mus musculus.
The difference between previous
selection is the assay and test
organism(species) fields;

5.Click Finish.

Add
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QSAR TOOLBOX

Configuring the migrated AOP

Node: MIE — Estrogen receptor binding

*| Effectopedia AOP Editor — [m| X

Open Effectopedia AOP | Pathways | AOP: ER-mediated reproductive Impairment “

MIE: Estrogen receptor binding

— — Context
MIE: Estrogen ( { KE3: AC: Level of Biological Organization=molecular
receptor 3 C Individual: Sex Population: Sex=rmixed
binding Altertered reversal Skewed st
protein expr... proteins
Associated tests

In-vitro: Relative ERBA assayln-vitro: ToxCast assays

KEZ: Tissue/Organ: Liver Altertered proteins

Definition

This adverse outcome pathway details the linkage between
antagonism of estrogen receptor in females and the adverse
effect of reduced cumulative fecundity in repeat-spawning fish
species, Cumulative fecundity is the most apical endpoint
considered in the OECD 229 Fish Short Term Reproduction Assay.
The QECD 229 assay serves as screening assay for endocrine
disruption and associated reproductive impairment (OECD 2012a).
Cumulative fecundity is one of several vanables known to be of

Select databases -
levant databases:
Select simulators Receptor Mediated Effects

il

B o reprocuction (28) All the information added to nodes is
Endpoint tee displayed in the panel. The next step
Associated endpoint tree positilonlsz . IS tO SpeCIfy the relevant prOfI|erS and
Remove B ealoh BzrardefTowicity to Repreductien to add thresholds for profilers and
Thresholds: Human Health Hazards#Toxicity to Reproduction data (see next s“des)_
Endpoint=EC50 <OR> ICS50

Human Health Hazards#ToxCast
Rssay provider=Novascreen

Remove Assay=Novascresn Bovine ER
Test organisms (species)=Bos taurus

Eans imt—=L OO
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QSAR TOOLBOX

Configuring the migrated AOP

Node: MIE — Estrogen receptor binding Configuring the profilers

puuns e
f] Select All | Unselect Al [1nvert
=] Effectopedia AOP Editor Filter: || | || Close |
Configuring MIE node: [ opmtreaspesnson | | 0% ek meorsroictiveimpamer| ] DA binding by 0ASIS 3 g
I Estrogen Receptor Binding !
- e (PBT)
3 ) Releva nt p rOfI Ie rsS: Eye iritation/corrosion Exclusion rules by BfR

Eye irritation/corrasion Inclusion rules by BfR
Groups of elements

Hydrolysis half-life (Ka, pH 7){Hydrowin)
Hydrolysis half-ife (Ka, pH 8){Hydrowin)
Hydrolysis half-life (Kb, pH 7){Hydrowin)}
Hydrolysis half-life (Kb, pH 8)(Hydrowin)}
Hydrolysis half-life (pH 6.5-7.4)

in vitro mutagenicity (Ames test) alerts by 155 tagonism of estrogen re

B - ; Cumulative fecundity is
in vivo mutagenicity (Micronucleus) alerts by 1SS 93 assay serves as scn

MIE: Estrogen
receptor

- Estrogen Receptor Binding |---
* rtER Expert System -
USEPA

Inventory Affiliation fecundity is one of sev
Ionization atpH =1 his AOP has utility in su|
Ionization at pH = 4 ize ER as a means to i

Ionization at pH = 7.4
Ionizationat pH =9

Keratinocyte gene expression s expressed in relative |
Lipinski Rule Qasis
OECD HPV Chemical Categories re Radioligand binding

1. Keep the first node selected;
2. Click Select profilers;

3. Select the profilers from the
list: Estrogen Receptor

Binding; rtER Expert System
— USEPA;

Oncologic Primary Classification

Organic functional groups

Organic functional groups (nested)

Organic functional groups (US EPA)

Organic functional groups, Norbert Haider (checkmal)
Protein binding zlerts for Chromosomal aberration by OASIS
Protein binding alerts for skin sensitization according to GHS
Protein binding zlerts for skin sensitization by OASIS
Protein binding by OASIS

Protein binding by OECD

Protein binding potency Cys (DPRA 13%)

Protein binding potency GSH

and associated with dif

Select databases

Select simulators,

2 rant databases:

Receptor Mediated Effects|
ToxCastDB

Toxicity to reproduction

Associated endpoint tree positigqg

4 . CI |Ck OK- Remove ;ﬂ:giiii;;}faﬁxz::rgggion Prote?n B?nd?ng Potency h-CLAT
Human Health Hazards#Toxi Protein binding potency Lys (DPRA
Thresholds: Endooint= Repeated dose (HESS)
point=EC50 <OR> IC50 4 \FIES: 3

Human Health Hazards#ToxC| Resp'@tUW_SEHSKBEtlUH _
Assay provider=Novascreen Bak LcidR farfinding 4l

Remave Assay=Novascreen Bovine E| rtER Expert Systemn - USEPA
T : ’ ot ules by BfR 4

|1 Skin irritation/ corrosion Inclusion rules by BfR w
| {5K | Cancel
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QSAR TOOLBOX

Configuring the migrated AOP

Node: MIE — Estrogen receptor binding

Configuring MIE node:

Configuring thresholds for using the profilers
4) Threshold for the relevant

Effectopedia ACDEdi:
prOf"erS: Open Effectap 1 Pathways AOP: ER-mediated repreductive Impairment 3
1 J
Profiler: Estrogen Receptor binding L— o0 X
Mumerical threshold Categorical threshold
- Passed: oot O Ratio ) Ordinal ® Profiler 4
- Strong binder, NH2 group; Profiler
- Strong binder, OH group; Estrogen Receptor Binding M
- Very strong binder, OH group; Categories: 5
- Moderate binder, NH2 group; rPROF'UNGT'MEOUT :
. ([ i
- Moderate binder, OH group; ::"""g:f":er'z:zgrc'”p |
. i J
- Weak binder, NH2 group; R y, 6
- Weak binder, OH group M iary ctrmnn hindar OH arnon \\ /" s
A v
- Not passed: | > |
Not passed sed
- No OI_!' NH_g_roup_ NOT REST 7 wodemhebinden OH grooup
- Non binder, impaired OH or NH2 (/) Moderate binder, NH2 group
g rou p m‘ H  ERROR! Very strong binder, OH group
. No OI—!, NH"?”’“F’ Weak binder, NH2 group
- Non blnder, MW>500 s Non binder, impaired OH or NH2 group Weak binder, OH group
- Non binder, non cyclic structure Erdpor ee : 23 MW”"ID . Strong binder, OH group
. . ositions! on binder, non cyclic structure ro inder rou
- Non blnder, without OH or NH2 [hdd ] Non binder, without OH or NH2 group Strong binder, NH2 group
group o— 2 PROFILING TIMEOUT 8
ap . _— Undefined
- Auxiliary categories (e.g. Profiling Trveshelds: 2:
timeout) | oK || Cancel |
[Re | Assay=Novascresn Bovins ER

First node (MIE) is selected (1); Click Add (2) in the threshold section; Click on Profiler (3) radio button; Select
“Estrogen Receptor Binding” profiler from the list (4); Select all categories related to the “pass” condition of the node
(usually these are all categories related with activation). Select all by hold Ctrl button and click the arrow button (6), to

move them in the panel “"Passed”. Repeat the same procedure with all categories associated with “not pass” condition of
the node. They are moved to the panel “"Not passed”(7); Click OK (8).
Note: A category can be removed from the list by double click.




QSAR TOOLBOX

Configuring the migrated AOP

Node: MIE — Estrogen receptor binding

Configuring MIE node:
4) Threshold for the relevant profilers:
Profiler: rtER Expert System - USEPA

-Passed:

- all categories except No alert
found and Auxiliary
categories (e.g. Profiling
timeout)

-Not passed:
- No alert found category
- Auxiliary categories (e.g.
Profiling timeout)

Mumerical threshold
) Ratio

Profiler

) Ordinal

[m]

Categorical threshold
(@ Profiler

x

rtER Expert System - USEPA

Categonies:
[ | | v
Mot passed Passed

MNOT REST 2-:4-; or2 4 6-Benzoates

(NFA) 4-Alkoxyanilines

ERROR! 4-Alkylanilines

Mo alert found
PROFILING TIMEQUT
Undefined

4-Alkylchlorobenzenes
Acydlic Perfluoro
Alkoxyphenols
Alkylcyclohexanols
Alkylphenols

DDT-Like compounds
Gallates

Mixed Organics

Mixed Phenols

Multi Cyclic Hydrocarbons
Parabens

Phenones (Branched)
Phenylphenols

Phthalates

Salicylates

Tamoxifen-Like compounds
Thiophosphate Esters

[ ok

Cancel

Repeat the same procedure as described in the previous slide, but related to the profiler “rtER Expert System — USEPA”.
The snapshot illustrates already configured profiler. Keep in mind that all categories except “"No alert found” and
auxiliary categories (e.g. Profiling timeout) are moved to “Passed” panel. Once ready click OK
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QSAR TOOLBOX

Configuring the migrated AOP

Node: MIE - Estrogen receptor bmdmg Configuring thresholds for data
Configuring MIE node: (2} Effectopedia AOP Editor
‘ Open Effectopedia AOP | Pathways | AOP: ER-mediated reproductive Impairment
4) Data thresholds:
,— MIE: Estrogen receptor binding
ER data is associated with different 3 —
scales. In this respect MIE: Estrogen Numerical threshold /— Cotegorcaltreshold
configuration is performed for each Lﬁﬁi‘;ﬁ;’ p| O Rati 5 @ Orclinal O Profer 6
individual scale: Unit P "
J | Estroge... +{| REA>0.00001% | v
Scale: “"Estrogen Binding W/ v | | S ]
Affinity(USA)"” 4 pm« ot } 7|
- Passed: ‘
- RBA>0.00001% ﬁ‘ 8
- Not passed
- RBA<0.00001%
1. Select node MIE; Select databases
2. Click Add in the threshold
section; Select profiles
3. Select radio button Endpoit ree
“Ordinal”. P
4. Select scale “Estrogen
Binding Affinity(USA)” Tena
from the list with units.
5. Select “RBA>0.00001%" ™ ™
from the drop-down menu fermove OH , R , [ o J[ e ]|
passed: No OH, NH-group|| |Non binder, impaired OH or NH2Z group|||Non binder, MW>500]]|N
(6)' non cvelic structurel | INon hinder. without OH or NH2 aroun
7. Click “V” button to moved it
to the “"Passed” panel (8).
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QSAR TOOLBOX

Configuring the migrated AOP

Node: MIE — Estrogen receptor binding Configuring thresholds for data
Configuring MIE node: ] Effectopedia AOP Editor
) h h Id ‘ Open Effectopedia AOP | Pathways AQP: ER-mediated reproductive Impairment
4) Data thresholds:
MIE: Estrogen receptor binding
ER data is associated with different O %
scales. In this respect MIE: Estrogen ; o threshold Cateaorical threshold
configuration is performed for each receptor amenes © - ‘ategoncal thresho
individual scale: e O Ratio 1 © Ordinal © Profiler 2
Unit /
Scale: “Estrogen Binding | Estroge.. + { RBA<000001% | v
Affi n itY( U SA) e bEt\l‘l
Ii V] | v | [otr
- Passed: Mot passed \ 3 Passed hort”
- RBA>0.00001% RBA<0.00001% L= RBA>0.00001% i
les
- Not passed :‘::
- RBA<0.00001% —
-
Endpeint tree
positions: 5
——
ok || Cancel |
Remaove
Thresholds:
Thresholds:
i B Profiler name: Estrogen Receptor Binding;;; Passed: Strong binder, NH2Z group|||Stro
OH group| | |Very strong binder, OH group|||Weak binder, NH2Z group|||Weak binder, OH gr:
passed: No 0OH, NH-group|||Non binder, impaired OH or NHZ group|||Non binder, MW>500]|]|N

Select "RBA<0.00001%"” (1) from the drop-down menu (2).
Click “V” button (3) to moved it to the “"Not Passed” panel (4).
Finally click OK (5).
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QSAR TOOLBOX

Configuring the migrated AOP

Node: MIE — Estrogen receptor binding

Configuring MIE node:

4) Data thresholds:

ER data is associated with different
scales. In this respect configuration is
performed for each individual scale

Scale: Estrogen Binding
Affinity(OASIS II)":

Passed:
- 0.001<RBA<0.1%
- 0.1<RBA<10%
O0<RBA<0.001%
- RBA>10%
Not passed:
- Not active

144

Scale: “"Mass concentration”:

Passed:
- (0-0.000021] mg/L

Not passed:
- (0.000021 - 100] mg/L

— Scale “Estrogen Binding Affinity(OASIS II)”

MNumerical threshold

) Ratio

Configuring thresholds for data

X
Categorical threshold

) Profiler

Unit
Estroge.. v || Mot active v
[ v ] v |
Mot passed Passed
A\ H ”

Not active 0.001<RBA<0.1% Scale “"Mass concentration
0.1<RBA<10% — O %
0<RBA<0.001% MNumerical threshold Categorical threshold
RBA>10% © Ordinal O Profiler

Min [0.000021 T~TOpen 'j
Max [100 |1 open

Unit

I:lr rl‘u-"la-ss CO... v_:r mg/L

| v

Not passed
(0.000021 - 100] mg/L

Passed
(0 - 0.000021] mg/L

| oK | | Cancel |

Repeat steps from 1-2 from previous slide. The “Ordinal” radio button should be selected, when scale “Estrogen Binding
Affinity(OASIS II)” is configured and “Ratio” when scale "Mass concentration” is used. Then add the members of the scale to
passed and not passed panels as shown on the picture. Keep in mind for sign of the ranges when define members of the “Mass
concentration scale” (the box “Open” should be checked when the interval is open “)” and not checked when the interval is closed
"1"). Data in “"Mass concentration” use *mg/I” unit. Once ready click OK. Configuring the node with the thresholds is ready.
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QSAR TOOLBOX

Configuring the migrated AOP

o] Effectopedia AOP Editor - m} X

Open Effectopedia AOP

Pathways ‘ AQP: ER-mediated reproductive Impairment -

MIE: Estrogen receptor binding

= S S B Context
MIE: Estrogen (E1: C KE2: Tissue/ KE3: AQ: Level of Biological Organization=molecular
receptor se Organ: Liver Individual: Sex Population: Sex=rmixed
binding Altertered reversal
protein expr... proteins
Associated tests

In-vitro: Relative ERBA assayln-vitro: ToxCast assays

Definition

This adverse outcome pathway details the linkage between antagonism of estrogen
umulative fecundity in repeat-
apical endpoint considered in

Congratulations! Node MIE is configured <o v

ted reproductive impairment
[UELL £uiZ3). LUmUianve tecunaimy 1s one or several variables known to be of
demaographic significance in forecasting fish population trends, Therefore, this AOP has
utility in supporting the application of measures of ER antagonism, or in silico

Select databases -
Relewvant databases:
Receptor Mediated Effects
-
Toxicity to reproduction (ER)

Endpaoint tree
positions:

Associated endpoint tree positions:

Human Health Hazards#Toxicity to Reproducticn

Endpoint=Relative ERBA

Thresholds: Human_Health Hazards#Toxicity to Reproduction
Endpoint=EC50 <OR> IC50

Human Health Hazards#ToxCast

Assay provider=Novascreen
Assay=Novascreen Bovine ER
Test organisms (species)=Bos taurus
Endpoint=AC50
Human Health Hazards#ToxCast
Endpoint=ACS50 &
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QSAR TOOLBOX

Configuring the migrated AOP

Node KEL1 - Cellular response: Altered protein expression: increasing Vitellogenin syntesis

The following TB objectives need to be considered for configuring KE1 node in order to work correctly:

1) Relevant databases:
« ECOTOX;

2) Relevant endpoints (related to Acute aquatic toxicity endpoint tree):
+ LOEC:
« Effect: Biochemistry
+ Measurement: Vitellogenin
+ Trend: Increasing
* NOEC:
+ Effect: Biochemistry
+ Measurement: Vitellogenin
+ Trend: Increasing

3) Relevant Profilers:
* No relevant profilers

4) Relevant thresholds for pass/not pass (positive/negative)
+ Chemicals with data in the range [0 - 1) mg/L should be passed
+ Chemicals with data in the range [1 - 1000] mg/I should be not passed

Note: The final outcome of the configuring the nodes is illustrated in the forthcoming slides.
For configuring the nodes please use the steps illustrated on the previous slides.
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QSAR TOOLBOX

Configuring the migrated AOP

Node KEL1 - Cellular response: Altered protein expression: increasing Vitellogenin syntesis

*| Select endpoint X
A\ ” .
Relevant database "ECOTOX Relevant endpoints = Ecotoxicological Information
Aquatic Toxicity
'| Effectopedia AOP Editor — O x || Effectopedia AOP Editor
Open Effactopedia AOP | Pathways | AOP: ER-mediated reproductive Impairment . Pathways | ACP: ER-mediated reproductive In
KET: Callular Effect R | Biochemistry v
MIE Estrogen KE1: Cellular Kl i / KE3: respanse: Duration o
receptor response: Org. Individual: Sex binding Altered Altertered
binding Altered Altertered reversal protein expr... proteins Test arganisms (species) n v
protein expr.. proteins Endpoint N | LOEC e Selecticn of additicnal
_____________________________ )
r1-I‘u‘leasuremerlt R | Vitellogenin “ -h| metadata fields:
1
j | Trend R | Increasing & ll
il E[ Measurement vl
| L ————— v —— ——— -
‘| Select endpaint X
M Relevant databases: 4 Ecgtoxicological Information
------------------ N ECOTOX Aquatic Toxicity
| Relevant databases: |
Select simulators | |
. ECOTOX ; Eraporttes | Associated endpolnt tre
N o o o e e - e — e o e o -
Select profiles pa Ecotox:.cc-:loglcai\ - -
Endomint t 'l Information#Aquatic Toxy | Effect R | Biochemistry v
ndpoint tree Effect=Biochemis 3
T, 1 Duration -
positions: 1 Endpoint=NOEC .
= - : Trend=Jl'.ncrea§:Lng Endpoint _ N _ NOEC © Selection of additional
lemove 1 qutom.colczglcal " FEEEEEEE LSRR \I metadata fields:
1 Information#Aquatic Tox] Measurement Vitellogenin 1
Thresholds: Remove : Effect=Biochemis /| Trend M | Increasing “J 1
1 Endpoint=LOEC S :F-d-----------“-u
— |\ Mea surement=vite} ren
N Trend=Increasing Add
Add the relevant database *crrrrerrrrrEres = - " — :
Add the relevant endpoint tree positions. Keep in mind two
s H w ” w ”
additional metadata fields called “Measurement” and “Trend” are
added to the list with default fields.

TP
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QSAR TOOLBOX

Configuring the migrated AOP

Node KEL1 - Cellular response: Altered protein expression: increasing Vitellogenin syntesis

Relevant thresholds

0| Effectopedia AOP Editor - O %
foE RSt Pathways‘Aop: Femedisted reprecuctve mes ;L-JITIEI'iCE| threshold Categorical threshold
(@ Ratio | ) Ordinal ) Profiler
MIE: Estrogen KE1: Cellular Min |0 |D DFIEI'I
receptor response: Organ m——————— \
binding Altered Altertered H
protein expr... proteins Max |1 llp_p_eg____'_ll
Unit
‘ Mass co... * || mgfL ¥
I v | | v |
P e T S T T S D N N T T T T N S T D S N N T Y N T T N N S T r Ty r Yy rrrryy, N
Mot passed Passed
e Effect-Biochemistry [1-1000] mg/L [0-1) mg/L
|—|e Siahasss Endpoint=NOEC
Measurament=vitelloge:r\7 _______________________________ e e 2
Trend=Increasing /
Ecotoxicological
Endpoint tree Information#RAquatic Toxicy
positions: Effect=Biochemist
Endpoint=LOEC
Measurement=Vigelloger
Remave Trend=IncreasZng
Thresholds: | OK | | Cancel |
Scale name :
concentration;;; Passed: o - 1) A A\ ” A n
mo/Lisr Not passed: (1 - 1000] mg/ Add the r_ele\,{ant ’Fhr_es‘t\olc_is” by using “Add” button. The scale is Me_lss
L:;:Scale type: RatioScale concentration”, so it is “ratio” type. Add the both ranges to the respective
panels (pass/not passed). The defined settings appears in the panel.
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QSAR TOOLBOX

Configuring the migrated AOP

Node KE2 - Tissue/Organ: Liver Altertered proteins

The following TB objectives need to be considered for configuring KE2 node in order to work correctly:

1) Relevant databases:
+ ECOTOX

2) Relevant endpoints (related to Acute aquatic toxicity endpoint tree):
« LOEC:
+ Effect: Reproduction
* Measurement: Fecundity
+ Trend: Decreasing
« NOEC:
+ Effect: Reproduction
+ Measurement: Fecundity
+ Trend: Decreasing

3) Relevant Profilers:
* No relevant profilers

4) Relevant thresholds for pass/not pass (positive/negative) (same as in KE1)
+ Chemicals with data in the range [0 - 1) mg/L should be passed
+ Chemicals with data in the range [1 - 1000] mg/I should be not passed

Note: The final outcome of the configuring the nodes is illustrated in the forthcoming slides.
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QSAR TOOLBOX

Configuring the migrated AOP

Node KE2 - Tissue/Organ: Liver Altertered proteins

Relevant thresholds

Relevant database: “ECOTOX"” ’7
| Effectops

— . 2 Path: AQP: ER-mediated reproductive Impairment
Effectopedia AOP Editor | (&) Effectope Relevant endpoints: LOEC and NOEC o x ] mmes

T X . -
Open Effectopedia AOP | Pathways AQP: ER-mediated reproductive Impairment Cpen Effectopedia AOP | Pathways AQP: ER-mediated reproductive Impairment

KE1: Cellular KE2: Tissue/ KE3:

Organ: Liver Individual: Sex
Altertered reversal
protein expr... proteins

MIE: Estrogen KE1: Cellular KE2: Tissue/ [{=H MIE: Estrogen KE2: Tissue/ KE AD:
receptor response; Organ: Liver Individual: receptor e 3 Organ: Liver Individual: Sex Population:

binding Altertered reversal binding Altertersd reversal Skewed sex
. proteins

protein expr... proteins ratios

InformationfFAgquatic Tmuc:l_ty ~
Effect=Biochemistry
Endpoint=LOEC

---------------- - Select databases Relevant databases: Measursment=Fecundity
|( Relevant databases:
1
\

] ) =
N 1 B ECOTOX Trend=Decreasing
-_____EEET_OE ______ 'I Select simulators Ecotoxicological
Select profiles Select profiles S S - Information#Aquatic Toxicity
N

Endpaint tree Endpoint tree l/ Associated enldpoint. tree positions: ] . N Eiiezzigi;g;fmlstry
positions: positions: 1 Ecotoxicological Infomatlon#ﬁquatlc\l M P t-;‘ dit
1 Toxicity - sasursment=Fecundity
1 . =
! Endpoint=LOEC : Trend=Decreasing
Remove 1 = ;
-Re Effect=Reproduction 1 o e y
: Measurement=Fecundit - ” 3
Thresholds: Thresholds: 1 R ¥ : Thresholds: :
' : ;reid—peciea§1n§ Inf £ 2, £ 1 Scale name: Mass concentration;;; :
: Toxi .tco oxicologica ntormationyAdqua lc: Passed: [0 - 1) mg/L;;; Not passed: [1 - |
T 1 ox1CT Eyff . dueti : 1000] mg/L;;;S3cale type: RatioScale :
lemove 1 ect=Reproduction
. 1 !
i Endpoint=NOEC I S e e e e e e e e e e e ————————————— -
1 Measurement=Fecundity ,'
‘\ Trend=Decreasing /
o o
S ——————————————————————————— - - - -
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QSAR TOOLBOX

Configuring the migrated AOP

Node KE3 - Individual: Sex reversal

« This Effectopedia AOP node is not configured, because there are no Toolbox data avaialble
and relevant profilers.

 Node: keep it as it is.
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QSAR TOOLBOX

Configuring the migrated AOP

Node AO - Population: Skewed sex ratios

The following TB objectives need to be considered for configuring AO node in order to work correctly:

1) Relevant databases:
+ ECOTOX

2) Relevant endpoints (related to Acute aquatic toxicity endpoint tree):
- LOEC:
+ Effect: Population
* Measurement: Sex ratio
+ Trend: Change
 NOEC:
« Effect: Population
* Measurement: Sex ratio
+ Trend: Change

3) Relevant Profilers:
* No relevant profilers

4) Relevant thresholds for pass/not pass (positive/negative) (same as in KE1 and KE2)
+ Chemicals with data in the range [0 - 1) mg/L should be passed
+ Chemicals with data in the range [1 - 1000] mg/I should be not passed

Note: The final outcome of the configuring the nodes is illustrated in the forthcoming slides.
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QSAR TOOLBOX

Configuring the migrated AOP

Node AO - Population: Skewed sex ratios

Relevant thresholds

Effectopel Y

Open Effectopedia AOP | Pathways ACP: ER-mediated reproductive Impairment “
Effectopedia AOP Editor - o x
i D 2\ @ etectopediel Relevant endpoints: LOEC and NOEC

Relevant database: “ECOTOX"”

KE2: Tissue/
Org: ver
Altertered
proteins

KE3:
Individual: Sex
reversal

Ad:
Population:
Skewed sex
ratios

Open Effectopedia AOP | Pathways AQP: ER-mediated reproductive Impairment

MIE: Estrogen K KE3:
receptor = v Individual: Sex

Altertered reversal
proteins

K AD:
Organ: Individual: Sex Population:

binding Altertered rsal Skewed sex
proteins ratios

Tttt ey

| Select databases

Relevant databases:

: Toxicity ~
l ECOTOX ’l Effect=Populaticon

Select profiles Endpoint=LOEC
Endpaint tree Measurement=Sex ratioc
positions: Trend=Change
Ecotoxicolegical Information#Agquatic
Remave Toxicity
Select databases & Effec1.:=l?opulatlon
Thresholds: Relevant databases: Endpoint=NOEC

ECOTCOX Measurement=8ex ratio
- Trend=Change
Remove Select profiles

B e

Endpeint tree 4" Bssociated endpoint tree positions: S

]
Ecotoxicological Informationfhguatic ‘| Thresholds: )
Toxicity Scale name: Mass concentration;;; Passed:

0 el S e - el
Endpoint=LOEC e :
Measurement=Sex ratio
Trend=Change
Ecotoxicological Information#fquatic
Toxicity
Effect=Population
Endpoint=NOEC
Measurement=Sex ratic
_Irend=Change

/.

= o

1
N

Thresholds:

Remove

~
<

- -

o e e
N i e e

4

,l

4

~————— o o o o o e e
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QSAR TOOLBOX

Configuring the migrated AOP

All AOP nodes are configured in Toolbox and ready to be used for predictive purposes.
Finish the process by saving the AOP

‘| Effectopedia AOP Editor - m} XK= 5

Open Effectapedia AOP | Pathways ACP: ER-mediated reproductive Impairment - W_ 1

AQ: Population: Skewed sex ratios T

|| Save As ! 2 X

binding oy, « v P » ThisPC » NewVolume (D) * Temp » v 0 Search Temp 2
protein expr... proteins
Organize New folder =z - (7]
[ Desktop A MName Date medified Type Si
Documents TE 4.4 9/25/2019 8:47 AM  File folder
4 Downloads Te43 1/25/20191:46 PM  File folder
J’& Music Macromedia Fireworks 3 9/10/2018 418 PM File folder
Select databases
Relevant databases: [ Pictures

Select profiles B videos

Endpoint tree Associated endpoint tree positions: ‘&= Local Disk (C)
pasitions: Ecotoxicologic‘?l Information#Agy —. New Volume (D:
Effect=Population
Endpoint=LOEC P v £ 3 >
(T Measurement=Sex ratio A
Thresholds: TIenCl:lehange. ) ZIEHEAR B ER AOP_example.aoptb 7 -
Ecotoxicological Information#Agy - -
,W‘ Effect=Population Save as type: | Effectopedia AOP TB File (*.aopth) 4 ~

Click Save button (1); ~ Hide Folders e
Browse to the folder on your
computer (2) (remember the folder, ‘
you will need it (see next slide)),
gave name of the custom AOP (3);
Click Save (4);

Close the window of the AOP editor
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QSAR TOOLBOX

Configuring the migrated AOP

In order to use already configured AOP you need to:

1) paste the saved AOP file (*.aoptb) in the following installation folder: C:\Program Files

(x86)\ @SAR Toolbox\QSAR Toolbox 4.4\ Toolbox Client\Bin\AOP (by default)
2) restart the Toolbox client (TB 4.4.1)

3) start the Classical User Interface (3)

AOP

Share

View

* U 4 cut x I T3 New item ~
W Copy path <::' ﬂ Easy access ~
Pinto Quick Copy Paste _ Maove Copy Delete Rename New
actess [E] Paste shorteut 4o ta - folder
Clipboard Qrganize New
?¢ -
« v <fl OSAR Toolbox » QSAR Toolbox 4.4 » Toolbox Client » Bin s AOP v | O

s Quick access

[ Desktop

* Downloads

Documents

[&=] Pictures
TB44

@ TBPROFILERS

A Name ""Date modified

=] SkinSensitization.xml
| ] TB ER AOP_19.a0pth

O

L Y

Tutorials for TB 4.4

UPDATES
@ OneDrive

I This PC
) 3D Objects

2items

3/8/2019 3:05 PM
4/25/2018 12:00 PM

il open - HHSelectal
Edit

-0 Select none

Properties
p‘ & History E‘E‘ Invert selection
Qpen Select
Search AOP

Select a file to preview.

The OECD QSAR Toolbox for Grouping Chemicals into Categories

Start with:

B Remember the choice

April 2020

[Fesktop
lient

QSAR Toolbox Version 4.4.1, 2020

Simplified User Interface

Classical User Interface

New QSAR Toolbox interface
developed to perform basic tasks in
a simplified environme,

The classical QSAR Toclbox interface
with full functionalities

After you select one of the interfaces from above, you can still switch
between the two options later within the Toolbox
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QSAR TOOLBOX

Outlook

* Background

* Objectives

* Specific Aims

* Overview of the used Effectopedia AOP

* Migrating the Effectopedia AOP to Toolbox

* Building a new AOP-based profiler in Toolbox for predictive purposes

* Application of migrated AOP for collecting weight-of evidence
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QSAR TOOLBOX

Application of the migrated AOP

Target chemical: s -
9 asar TooLsox (O & BB
CAS . 1 04_40_5 » Input P Profiling F Data ¥ Category definition  » Data Gap Filling ¥ Report

Document Single Chemical Chemical List Search Target Endpoint
> (m = . 0 - =
Name: 4-Nonylphenol B & X @ mm .> § &. e = E- N Y ©
New Open Close Save CAS# Name  Structure Composition Select ChemlIDs Database Inventory List Substructure (SMARTS) Query Define

(] Documents Filter endlpoint tree... Y 1 ltarget]

&% Document 1
# [C: 1:Md: 0:P: 0] CAS: 104405
H!( ))/H/@

OH

Structure

(3] Structure info

(%] Parameters

[#] Physical Chemical Properties

(3] Environmental Fate and Transport
(] Ecotoxicological Information

(2] Human Health Hazards

— Acute Toxicity
—{] ADME
- Bioaccumulation J
—— Carcinogenicity J _: Copy path
— D I Toxicity / T idty
. +—— Genetic Toxicity . %7 Function 3
Usage: laundry and dish detergents, I ————— 1 ,
. . | I N fs]
pesticides, care body products and [ Irtation/ Corroson . 3
. Y] . Set tree hierarchy/q
p lastics — Photoinduced 1
—— Repeated Dose 2 ) Activate ADP
[ Seritisation AW SWACE, Activate Effectopedia Wizard
— ToxCast J
—— Toxicity to Reproduction aor N
—{#] Toxicokinetics, Metabolism and Distribution

1. Enter the target by CAS;

2. Blue AOP sign appears on the “Toxicity to reproduction” level
and right-click on the sign

3. Select Activate AOP (3) in the pop-up menu.
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QSAR TOOLBOX

QSAR TOOLBOX

10100
» Profiling » Category definiticn

Profiling Custom profile

Filter endpoint tree... Y 1 [target] [AOP target]

Structure

e

[#] Structure info

[¥] Parameters

[] Physical Chemical Properties

[ Environmental Fate and Transport
[#] Ecotaxicological Information

Profiling methods [ Human Health Hazards

et 3 Selected B L pcute Toxicity
Select All Unselect All Invert ] ADME

General Mechanistic " i

7 Estrogen Receptor Binding — Bioaccumulation

Endpoint Specific
rtER Expert System - USEPA

—— Carcinogenicity
| Toxicity /
—— Genetic Toxicity

— Devel

—— Immunotoxicity

— Irritation / Corrosion
—— Neuratoxicity

—— Photoinduced toxicity
— Repeated Dose Toxicity
— Sensitisation

— ToxCast

—— Taxicity to Reproduction
L tondicokinets y

AW SWAOP |
Metabolism/Transformati 0
ns 4

Select All

0 Selected

and

Pr—
01010
01 0

* Data Gap Filling

Full names
® KE1: Cellular response: Altered protein expression: increasing Vil
® KE2: Tissue/Organ: Liver Altertered proteins

* KE3: Individual: Sex reversal

* AO: Population: Skewed sex ratios

Scheme

Altered
protein expr...

< >
Target chemical Settings
Node short name: MIE
Node full name: MIE: Estrogen receptor binding

Relevant databases:
Receptor Mediated Effects
ToxCastDB
Toxicity to reproduction (£R)

OH

Associated endpoint tree positions:
Human Health Hazards#Taxicity to Reproduction
Endpoint=Relative ERBA

Human Health Hazards#Taxicity to Reproduction
Endpoint=EC50 <OR> IC50

Human Health Hazards#*ToxCast

he migrated AOP

Xoses@

KE2: Tissu

Individual: Sex
Altertered reversal
proteins

Documentation

MIE: Estrogen receptor binding

Context
Level of Biological Organization=molecular
Sex=mixed

Associated tests
In-vitro: Relative ERBA assayln-vitro: ToxCast assays

Definition

This adverse outcome pathway details the linkage between
antagonism of estrogen receptor in females and the adverse
effect of reduced cumulative fecundity in repeat-spawning
fish species. Cumulative fecundity is the most apical endpoint
considered in the OECD 229 Fish Short Term Reproduction

Once the AOP tree appears follow the steps:
1. Click on node MIE;

2. Go to Profiling module;

3. Select both green profilers;

4. Click Apply.
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QSAR TOOLBOX

Application of the migrated AOP

01010 Xosed
—— 00 )
QSAR TOOLBOX @ T l'h 10100 % =]
P Input ¥ Profiling Jat; P Category definition P Data Gap Filling ¥ Report "*g
Import Export Delete The OECD QSAR Toolbox

for Grouping Chemicals
ap O & a into Ctaen

jCLID6 IUCLIDG Database Inventory
- ) x

I Filter endpoint tree... g

& Documer, Full names Scheme Predictions bucket
# 16130 070l CAS: 04405
o = KE1: Cellular response: Altered protein expression: increasing Vil Alkylphencls
Structure # KE2: Tissue/Organ: Liver Altertered proteins
® KE3: Individual: Sex reversal issue/ ‘
= AO: Population: Skewed sex ratios sponse: Organ; Liver
e Altertered

protein expr... proteins

(] Structure info

(#] Parameters

[#] Physical Chemical Properties

[#] Environmental Fate and Transport

[3] Ecotoxicological Information
Databases [] Human Health Hazards

3Selected [ | L <
Acute Toxicity o | Read data? *
Eatall pnssiect L -] ADME Target chemical settif
W Environmental Fate and Transport N . h 9
W ECOTOX +— Bioaccumulation . —
M Ecotoxicological Information — Carcinogenicity a4 N All endpoints () Choose..
- ECOTOX b, Toxicity / T ci ] N
ﬁllga_ig_rlllj?lth Hazards |— Genetic Toxicity 1 o R | OT(‘ c :
COTO? | . ance |
Receptor Mediated Effects Immunotoxicity .

ToxCastDB — Irritation / Corrosion Toxicity to reproduction (ER)

Toxicity to reproduction (ER) +—— Neurotoxicity d ¥
I~ Photeinduced toxicity 0 H L= — m} ¥ jvitro: ToxCast assays
I—— Repeated Dose Toxicity . g
— Sensitisation AW SWAOP | =
H ay details the linkage between
Inventories ToxCast . H3C d ptor in females and the adverse
— Taxicity to Reproduction AOP _ 121 points added across 1 chemicals. E fecundity in repeat-spawning
'] Toxicokinetics, Metabolism and Distribution | he most apical endpoint
[ Profiling 5 lhort Term Reproduction
—ﬁneml Mechanistic
Estrogen Receptor Strong binder, OH group

—t?japnim Specific
rER Expert System - USEPA Alkylphenols

1. Go to Data module;

2. Select databases highlighted in green;

3. Click Gather;

4. Click OK;

5. A pop-up message informs about the number of collected data. Click OK.
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QSAR TOOLBOX

Application of the migrated AOP

¢
(@
[
1)

po P » OSA
& L 1} L 1] | ] 2
po D D Databa e
- o x
iy Filter endpaint tree... Y 1ltarg P target] 1
Do Full names Scheme
/ d 4 AS: 10440 * MIE: Estrogen receptor binding
1 KET: Cellular response: Altered protein expression: increasing Vi
® KEZ2: Tissue/Organ: Liver Altertered protei
Stuctore issue/Organ: Liver Altertered proteins = =
® KE3: Individual: Sex reversal KET: Cellular AC:

Organ: Liver Individual: Sex|
Altertered

proteins

Population:
Skewed sex
ratios

® AQ: Population: Skewed sex ratios response:
e Altered

ote\n eXpr...

reversal

[#] Physical Chemical Properties
[#] Environmental Fate and Transport
[#] Ecotoxicological Information

Not checked
1 Human Health Hazards ]
+—— Acute Toxicity

_ atabass - ADME I )
Options 4 1 Selected | Bioacc . <
o . 1 Read data? b4
7} onme e and PO [ Carcinogenicity c Target chemical se| =
S — Toxicity / ici =
- o ’ = . —~ . .
[ Ecotoxicological Informatio Lanetic Toxicity J ® All endpoints () Choose.. otein f’_
4 ECOTO imunotoxicity J 5
B T Heatth Hazard 3 itation / Corrosian i 4
S surotoxicity OH | OK I.I Cancel |

—— Photoinduced toxicity
= Repeated Dose Toxicity

Associated endpoint tree positions:
— Sensitisation AW SWAOP |

Eco

Effe - [m| x
%] ToxCast 17111 _ M: 0,069 ma/L 1 End syntesis
=] Taxicity to Reproduction o, Me:
) p Trer
~ orie Bt 1/3 M: Agonist . H3C s continued interest in the
. & Ic50 1/3 M: Non-antagonist ] : odels for screeming and
Options « 0 Selected . . Eco 2887 points added across 1 chemicals. 9
: Select All Uncelect Al | rwert ] Relative ARBA 171 M:0% e further in vivo testing. In B
] Relative ERBA 1/3 M: NaN % l Eas festradiol_to_the

| Ot 6 |

1. Click node KE1: Cellular response: Altered proteins

. Go to Data module;

. Select the database highlighted in green;

. Click Gather;

. Click OK;

. A pop-up message informs about the number of collected data. Click OK.

O hWN
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QSAR TOOLBOX

Application of the migrated AOP

* Nodes KE1 is colored in red because experimental data is found for the target chemical in ECOTOX;

« KE2 and AO are also colored in red, because experimental data is found for the target chemical in the
same database (ECOTOX)

* As a result four AOP nodes (MIE; KE1; KE2 and AO) are passed (e.g. the boundary rules implemented
in the nodes are “passed”)

= - O X
Full names Scheme Predictions bucket
® MIE: Estrogen receptor binding Data
= KE1: Cellular response: Altered protein expressio M: 0.01 mag/L

® KE2: Tissue/Organ: Liver Altertered proteins

= KE3: Individual: Sex reversal

AO: Population: Skewed sex ratios

M: 0.01 mg/L

Mot checked

< >
Target chemical Settings Documentation
Node short name: AQ: AO: Population: Skewed sex ratios
Node full name: AQ: Population: Skewed sex ratios Context
OH Relevant databases: Level of Biological Organization=population

ECOTCX Sex=mixed
Associated endpoint tree positions:
Ecotoxicological Information®Aquatic Toxicity
Effect=Population Associated tests
Endpoint=LOEC In-vive Skewed sex ratios
Measurement="Sex ratio o
Trend=Change Definition

Provide brief description of the (key) event
H5C
3 Ecotoxicological Information®Aquatic Toxicity .

Effect=Population Measurment/detection
Endpoint=NOEC & Provide a summary of the available measurment and detection methods. &
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QSAR TOOLBOX

Application of the migrated AOP
Outcome of AOP application

« Migrated AOP nodes have been applied to the target chemical. Each
node has been executed individually.

« As a result four out of five AOP nodes are passed (MIE; KE1; KE2 and
AO).

« In other words, an ER binding alerts related to MIE and experimental
data for almost all KEs has been found for the target chemical.

« Based on the outcome of the AOP nodes, it could be concluded that the
target may elicit positive estrogen receptor binding effect.
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