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QSAR TOOLBOX

Background

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

gap for acute aquatic toxicity to fish taking into account
tautomerism of target chemical.
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QSAR TOOLBOX

Objectives

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

* Providing tautomeric set of target chemical

* Identify analogues for the active tautomeric form

* Retrieve experimental results available for those analogues
* Perform trend analysis for the active tautomeric form

* Assigning of the prediction for the active tautomer to the target
chemical

* Finally saved the prediction result
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QSAR TOOLBOX

The Exercise

* In this exercise we will predict LC50 for fish: P.promelas
for target chemical Dodecanenitrile (CAS 2437-25-4)

* Set of simulated tautomers for the target chemical will be
provided

* Analyze the profilers of the tautomeric forms within
tautomeric set

* Filling data gaps for active tautomer by trend analysis

* Assign prediction for the tautomeric forms to the target
chemical
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QSAR TOOLBOX

Workflow

* As you know the Toolbox has 6 modules which are
typically used in sequence:
®* Chemical Input
* Profiling
*Data
* Category Definition
* Data Gap Filling
* Report
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QSAR TOOLBOX

Chemical Input
Ways of Entering a Chemicals

User Alternatives for input of Chemical:

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

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

* Drawing chemical structure
®* Select from User List/Inventory/Databases

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

Chemical Input
Input Screen

®* Open the Toolbox.

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

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

Chemical Input
Input target chemical by CAS#

QSAR TOOLBOX @ rI—l 33::8) %

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

The OECD QSAR Toolbox
fon ing Chemicals

‘ B x h;] @ i .'._, ‘- N % = I . ¢ @ into Categories

ChemIDs Database Inventory I bstructure (SMARTS) Query Developed by LMC, Bulgaria

Document Single Chemical Chemical List Search Target Endpoint

New Open Close Save CAS# Name  Structure (

Documents
i Document 1

m] x

Select Al || Unselect Al | [ Invert Selection | Selected 1 of 1

SMILES
CS Relation
Substance

‘Composition

Name

2437254
CCCCCCCCCCCCH#N
High

Mono constituent

C12 nitrile

H3C

[N

Dodecanenitrile
Dodecanonitrile

| l | | —

1. Click on CAS#; 2. Enter 2437-25-4; 3. The system identify the structure; 4. OK

The OECD QSAR Toolbox for Grouping Chemicals into Categories July 2017 12



QSAR TOOLBOX

Chemical Input
Target chemical identity

®* Double click "“Structure info” displays the chemical
identification information.

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

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

Chemical Input
Target chemical identity

QSAR TOOLBOX

» Category definition  » Data Gap Filling » Report

Dacument Si “hemi Chemical List Search Target Endpoint OECD QSAR Toolbax

B & X | 64 = 8= E- H v O T

Mew Open oy “AS cture Compasition Select ChemlDs Database Inventory Substructure AARTS) Query Define Developed by LMC, Bulgaria

1 [target]

Documents Filter endpoint tree...

& Document 1
# CAS: 2437254
Structure

e

[=] Structure info
—— CAS Number 2437-25-4

High

—— CAS Smiles relation

C12 nitrile

Dodecanenitrile
— — |

—— Chemical name(s)

—— Composition
—— Molecular Formula C12H23N

Mono constituent

—— Predefined substance type

CCOCCOCCCCCcaN

—— Structural Formula

[%] Parameters

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

[# Human Health Hazards
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QSAR TOOLBOX

Profiling
Overview

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

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

Profiling
Side-Bar to Profiling

* For most of the profilers, background information can
be retrieved by highlighting one of the profilers (for
example, US-EPA New Chemical categories and clicking
on “View"” (see next screen shot).
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QSAR TOOLBOX

Profiling
Side-Bar to Profiling

01010
QSAR TOOLBOX bt FI'I 6100 %

» Data P Category definition P Data Gap Filling » Report

Profiling Custom profile

p =1 US-EPA Mew Chemical Categories (Predefined) - Profiling Scheme Br,
M = @
= = e 2

Apply View New Delete Export Scheme View Tests B H

o Coegores [ocinvon) foSeree—rdiing Se. Lierture | Scheme |

& Document 1
# CAS: 2437254

[16] Esters (Acute toxicity)

Diznilines
Diazoniums (Acute toxici
Diazoniums (Chronjgsxy
Dichlorabenzigis-based Structural boundary
Diisocyap€s
Dithjarbamates (Ac
Pfthiccarbamates (Cfni

Esters (Acute t:

3 - =
Profiling methods Ethylene Glycol Ethers

Hindered Amines
Group by: | Category ¥ | Sort by: | Name 5 Hydrazines and Related Compounds
Color by: | Endpoint selected in lh%tnx {

Imides (Acute toxicity)
m Select All Unselecp T | Invert

Imides (Chronic toxicity)
Lanthanides or Rare Earth Metals
MNeutral Organics
Nickel Compounds
5-EPA Mew Chemical Categories Menionic Surfactants .
Mearhonactio Organotins (Acute toxicity) [0] Structure Query
Organetins (Chronic toxicity) [ A e 10 I SMARTS
Peroxides Complex search options |[#5|([%]}(‘ [#8])[#8RO][£6]
Persistent, Bioaccumulative and Toxic [PBT) .. -
Phenolphthaleins Exact connectivity
Phenols (Acute toxicity) [1 Ignore stereo information
Phenols {Chranic toxicity)
Phosphates, Inarganic [ Exact match
Phosphinate Esters [Acute toxicity)
Phosgh\'nate Esters (Chronic taxwtcy\ty] Queries execution mode
Pelynitroaromatics (Acute toxicity)
Polynitroaromatics (Chronic toxicity)
Rosin

Metabolism/Transformations

Group by: | Category * | Sertby: | Name ¥

Color by: | Endpoint selected in the data matrix ¥ | | Legend |

Select All Unselect All Invert About
M Simulated
M Autoxidation simulator
W Autoxidation simufator (alkaline medium)

1. Highlight the profiler
2. Click View
3. Select “Esters(Acute toxicity)”

Structural fragment

Mapping
Unique mappings

ax maps | 1000

Left click on any marked atom to explore
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QSAR TOOLBOX

Profiling
Side-Bar to Profiling
9s AR : - EE |

Definition | Properties | Training Literature |Sche:
/Textual description N
. allylic esters, propargylic esters, aliphatic esters, aromatic esters, nylic acid esters, and sulfonate esters. These compounds need to

s > 1000 will be excluded from this category. Acute toxicity for esters which are liquids at room temperature is known to be lmited by
the octanol/water partition coefficient (K | g K, value of => 5.0, esters show no effects at saturation during 96-h exposures (Veith et al 1984). Esters which are solids at room

temperature may show no toxicity at satur. an values depending on the melting point, i.e., the higher the melting point at a given an: the greater the likelihood that no acute
»~ Do toxicity will be observed at saturation. For solids. the no-effects-at-saturation point has to be determined on a case-by-case basis. The K _ limit for chronic toxicity is set atalog K| =8 for
Do liquid esters. For solid esters, chronic toxicity testing will determine this K“W Jimit.

Category: Esters Environmenl

@ @) ng'l" be absorbed to be toxic, ﬂ]EIEf(;IE: c
)

Hazard Concerns. The toxicity for simple esters has been determined through SAR Analysis (Clements 1988). Esters are known to be more toxic than neutral organic chemicals, and this
excess toxicity decreases with increasing K. The toxicity for vinyl esters, allylic esters, and propargylic esters is expected to be greater than for simple esters. Again, the additional excess

toxicity of these vinyl esters, allylic esters. and propargylic esters is expected to decrease with increasing KOW.
Members of this category exhibit toxicity ranging from low toxicity (i.e.. > 100 mg/L) to high toxicity (e, < 1 mg/L) depending on thexr K. MW. and melting point.

Boundaries. There are no known lower boundaries. The upper boundaries wil be based on an and MW. Acute toxicity is expected when log an < 5.0; no effects at saturation during 96-h
exposures when log K > 5.0. The upper boundary for chronic toxicity is 8.0. MW will be < 1000. The environmental base set of tests will be requested for aquatic releases and the terestrial
-~ Pro g method base set of tests will be recommended for terrestrial exposures. When the log KUW is > 5.0, chronic toxicity testing with fish and daphnids will be recommended.

Greup by: | Category * | Sort by: | Name  ~
Color by: | Endpoint selected in the data matrix ~ Fate: Esters are subject to both abiotic and biotic hydrolysis, ie., ester hydrolysis, and aerobic biodegradation. Aerobic biodegradation is expected to be the dominant route of transformation in

the environment.
f Select All Unselect All Invert About

General Testing Strategy.

PA Ne e 1 Release to Aquatic Ecosystems:
enera echanis Select All
Unselact All » Tier 1. The aquatic base set of environmental toxicity tests will be recommended for aquatic exposures. The acute toxicity tests for fish (40 CFR §797.1400) and daphnids (40 CFR
g Irvert = §797.1300) will be done using the flow-through method with measured conc ions; effective ions will be based on 100% active ingredients (Al) and mean measured
concentrations; the highest treatment concentration on a nominal-basis should not exceed the aqueous solubility limit; and solvent can be used to assist the ester to reach its aqueous solubility
~ Ao Ve = r e | timit quicker, but cannot be used to artificially enhance the water solbility of the ester beyond its aqueous sclubiity limit.
Group by: | Category “ | Sort About The algal toxicity test (40 CFR §797.1050) should be done with the static method; measured concentrations; effective concenirations based on 100% active ingredients (Al) and mean

Color by: | Endpoint selected in the data matrix - | | Legend measured concentrations; stafistical analysis of effective concentrations at 24, 48, 72, and 96 hours; test medium with at least 0.300 mg/L EDTA as a final concentration; the highest treatment

concentration on a nominal-basis should not exceed the aqueous sohubility limit of the ester; and solvent can be used to assist the ester to reach its aqueous sohubility imit quicker, but cannot be

Unselect All IL“&I used to artificially enhance the water sohibility of the ester beyond its aqueous sofubility Hmit.
d 0 -~

If there is no significant risk from the ester after the results of the environmental base set have been integrated into the risk assessment, then no further testing is recommended. However, fthere

1. Click on Literature tab to see mechanistic justification of the category
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QSAR TOOLBOX

Profiling
Profiling the target chemical

* The outcome of the profiling determines the most appropriate way to search for analogues (detailed
information about profilers could be found in "Manual for Getting started” (Chapter 4) published on the OECD
website:

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

* Table 4 - 1 in chapter 4 (Manual for getting started) lists a selection of profilers and their relevance for
different endpoints of regulatory relevance

* The following profiling schemes are relevant to the Acute aquatic toxicity:

- Aquatic toxicity classification by ECOSAR

Acute aquatic toxicity MOA by OASIS

Acute aquatic toxicity classification by Verhaar (Modified)

Protein binding alerts by OASIS

Protein binding by OECD

Organic function groups - all four profilers are used in the assessment

Chemical elements

* More details about profiling schemes used for categorization and collection of analogues is provided in stage
“Category formation” on slide 50
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QSAR TOOLBOX

Profiling
Profiling the target chemical

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

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

* For this example, go through the general and endpoint
specific profiling mechanisms and highlight those that
apply to acute aquatic toxicity(see next screen shot).
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QSAR TOOLBOX

Profiling
Profiling the target chemical

S S
01 0
QSsSA 10100 %
» Category definition  » Data Gap Filling » Report
or/lling Custom profile The OECD QSAR Toolbox

for Grouping Chemicals
M E.L‘ into Categories

Apply new New Delete Developed by LMC, Bulgaria

° Documents Filter endpoint tree...

Profiling methods
Structure e

Structure info
CAS Number 2437-25-4
o Acute aguatic CAS Smiles relation High
] Aquatic icat] Chemical name({s) C12 nitrile
Composition
Molecular Formula C12H23N
Predefined substance type Mono constituent
Structural Formula CCCCOCCCCCCCEN
[#] Parameters
on rules by BfR [# Substance identity
rules [# Physical Chemical Properties
Environmental Fate and Transport
i TR [# Ecotoxicological Information
ogic Primary Cla [#] Human Health Hazards

Metabalism/Transformations

1. Check profilers mentioned on #20
2. Click Apply
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QSAR TOOLBOX

Profiling
Profiling the target chemical

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

* The results of profiling automatically appear as a
dropdown box under the target chemical (see next
screen shot)

* Please note the endpoint specific profilers and structure
based profilers such as US-EPA and ECOSAR

* No structural and endpoint specific alerts have been
found for the test compound.

(see next screenshot)
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QSAR TOOLBOX

Profiling
Profiling the target chemical

QSAR TOOLBOX

» Category definition ~ # Data Gap Filling » Report

Profiling Custom profile The OECD QSAR Toolbox
for Grouping Chemicals
into Categories
Apply

° Documents Filter endpoint tree...

Developed by LMC, Bulgaria

The target chemical was not categorized
(- e Sruct by both OECD and US-EPA profilers. It
Group by: | Category * | Sort by: | Name - MEE . . B
A e — has no alert found by both protein binding
[F] seectar | Unseectal | mer || About | profilers. It is also categorized as “neutral
[# Structure info - H ”
= R— - organics and basesurface narcotics” by

1 [target]

N

M4 Predefined [ Substance dentity | ECOSAR and MOA of action profilers, which
— SE""_"“*"C"G’"“’“”’W‘”’""S are classes not associated with excess
nvironmental Fate and Transpoi L.
[# Ecotoxicological Information tOX|C|ty .

[#] Human Health Hazards
[=] Profile

Predefined
‘OECD HPV Chemical Categories
US-EPA New Chemical Categories,

General Mechanistic
Protein binding by OASIS
Protein binding by OECD

A binding by OECD —{=] Endpoint Specific
M Estrogen Receptor Binding

Not categorized

Not categorized

No alert found
No alert found

. . —— Acute aquatic toxicity classificgtion by ... Class 5 (Not possible to
B Hydrolysis half-ife (Ka, pH 7)(Hy ) - - r—
haff-ife (Ka, pH 8)( 5 —— Acute aguatic toxicity MOA by (JASIS Basesurface narcotics |

half-ife (Kb, pH 7)(Hydrowin) L Aquatic toxicity classification b\ ECOSAR | Neutral Organics

—{=] Empiric

+— Chemical elements Group 14 - Carbon (
Nitrile

Nitrile

Acetylenic Carbon [£
Nitrile

B Ionization at pH = 4 . .
Il Ionization at pH = 7.4 TS T ES

onatpH=9 —— QOrganic functional groups (nested)

1. Double click on “Profile” node to
review the profiling results.

Airn by MACTC

—— Organic functional groups (US EPA)
'— Organic functional groups, Norbert Haid ...

Metabolism/Transformations
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QSAR TOOLBOX

Data
Overview

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

environmental fate, ecotoxicity and toxicity data that
are stored in the Toolbox.

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

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

Data
Case study

* In this example, we limit our data gathering to a single
toxicity endpoint (acute aquatic toxicity).

* In this example, we collect data from the databases
containing experimental results for acute aquatic
toxicity (Aquatic toxicity OASIS; Aquatic ECETOC;
Aquatic Japan MoE and ECOTOX).

* Click on “"Data” in the Toolbox workflow.

* Expand the “Ecotoxicological information” section

* Click on the box to select the relevant databases.
* Click on "Gather data” (see next screen shot).
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QSAR TOOLBOX

Data
Gather data

T Xaeed
QSAR TOOLBOX %0100 %

P Data SeeZgory definition  » Data Gap Filling * Report
Export The OECD QSAR Toolbox

i
for Grouping Chemicals
ﬁ m m into Categories

Gather Import  IUCLID IUCLIDG

° Documents Filter endpoint tree...

Developed by LMC, Bulgaria

° Databases
Group by: | Hazard effects ™ | Sort by: | Name  *

Color by: | Endpoint selected in the data matrix *
[f][ selectan | unselectan || imvert

+ [l Physical Chemical Properties B T LT
+ & Env=onmental Fate an Transport, [3] Parameters
[¥. ccotoxicological Information [#] Substance identity
Aguatic ECETOC [#] Physical Chemical Properties
Aguatic Japan Mok

515

Structure g,

[# Environmental Fate and Transport
[#] Ecotoxicological Information

[#] Human Health Hazards

+ ™ Human Health Hazards [ Profile

Inventories

Unselect All

1. Click Data
2. Expand the Ecotoxicological Information section

3. Select databases related to the target endpoint
4. Click Gather

HRV Challenge Program
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QSAR TOOLBOX

Data
Gather 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, which in this example are Aquatic toxicity OASIS; Aquatic
ECETOC; Aquatic Japan MoE and ECOTOX

* In this example, there is LC50 experimental data for P. promelas (96h)
for the target chemical (see next screen shots)

* The experimental data for the investigated endpoint falls within the toxic
range (less than 1mg/I1)

1 Globally Harmonized System of Classification and Labeling of Chemicals (GHS):
http://www.unece.org/unece/search?q=revision4
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QSAR TOOLBOX

Data
Gather data

Toxicity information on the target chemical is electronically collected from the selected datasets.
A window with “Read data?” appears. Now the user could choose to collect “all” or “endpoint
specific” data.

QSAR TODLEBOX

» Category definition » Data Gap Filling
The OECD QSAR Toolbox

Gather Import  IUCLID UCLID6

(] Documents Filter endpoint tree...

Developed by LMC, Bulgaria

[~ ] Databases
Group by: | Hazard effects | Sortby: | Name Structure gy
Color by: | Endpoint selected in the data matrix
|| SelectAll ][ Unselect Al Invert [o—
» Ml Physical Chemical Properties [ Structure in |
3 Environmental Fate and Transport (3] Parameters

icological Information [#] Substance identity

Aguati [E Physical Chemical Propertied |-
B A y [E Environmental Fate and Tran
[#] Ecotoxicological Information|
[¥] Human Health Hazards
[ Profile

Read data? 1 ps

@® All endpoints () Choose.. [ from Tautomers

[~ ] Inventories
Sortby: | Name  ~

f Select All Unselect All Invert

1. Click OK to read all available data

h T I I
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QSAR TOOLBOX

Data
Gather data

01010 ™ Xaser@d
QSAR TOOLBOX i %
P Category definition P Data Gap Filling » Report
Import Export The OECD QSAR Toolbox

for Grouping Chemicals
% m m into Categories

Import  IUCLID 1UCLIDG Developed by LMC, Bulgaria

Documents

Databases

Group by: | Hazard effects > | Sort by: | Name  * Structure e -

Caler by: | Endpoint selected in the data matrix *
[ ][ selectAl | unselecta || invert

(-] Ecotoxicological Information
» [l Physical Chemical Properties =

» B Environmental Fate and Transport (] Aquatic Toxicity AW sW
Ecotoxicological Information (-] Behavior

Aquatic ECETOC =] EC50
Aquatic Japan MoE M: >1.5-2.25 L
Aquatic 0ASIS —@12n (1r1)| M: >1.3-2.25 mg/
W ECHA CHEM {24 n (1) M: 215225 mg/L
ECOTOX —E48h (1) M: >0.75=15 mg/L
» [ Human Health Hazards —E72h (11)| M: 20075 mg/L
{# 95 h (1) M: 042 mg/L
ortality
=] LC50
[~] Inventories & 12h (111)] M: >1.5:2.25 mg/L
Sortby: | Name v~ —#H24h (111)| Mi #1.5+2.25 mg/L
Select All_|| Unselect Al —E4eh (1)} M: >0.75+1.5 mg/L
B Canada DSL —E72h (11| M: >00.75 mg/L
(=196 h

=] Animalia {animals)
(=] Chordata (chordates)
-] Actinopterygii (ray-finned fishezss ..

M: 043 (0.4:047) mg/L
Pimephales promelas (4l73] M: 0425 mg/L

Type “"Pime” in the filter tree in order to filter the tree to the investigated endpoint
Available experimental data appears on datamatrix (LC50 0.425 mg/l species:
P.promelas, duration: 96h)
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QSAR TOOLBOX

Data
Gather data

oo
QSAR TOOLBOX oo

¥ Profiling Je P Category definition  » Data Gap Filling

Data Import Export OECD QSAR Toolbox

o ing Chemicals
= & o G

ather Import  IUCLID IUCLIDG

o Documents 1 [target]

Developed by LMC, Bulgaria

° Databases
Group by: | Hazard effects > | Sort by: | Name  *
Caler by: | Endpoint selected in the data matrix *

[ ][ selectAl | unselecta || invert

Structure

Hlemm i,

> B Physical Chemical Properties = Ecotnxi@logicel!nfomalian
» [®§ Environmental Fate and Transport (] Aquatic Toxicity A SW -
Ecotoxicological Information (-] Behavior 1 . DOI.I b I e-CI |Ck 0 n th e Cel I
Aquatic ECET( )
Az pan ot (i[> 15285 mgL - displays metadata
Il ECHA CHEM (101)| M: >1.5-2.25 mg/L | - o
i P information for the
» [ Human Health Hazards (141)] M: 0075 mg/L | Obse rved data
(111)| M: 042 mg/L | .
_ 2. Click on the X to close the
Inventories (11)] M: >1.5-2.25 mg/| [ WI ndOW
Sort by: | Name ™ (11| M: >1.52.25 mg/| |
nada DSL (1) M: =0=0.75 mg/L
- o x
T T TR R
Ecotoxicological , M: 0.43 {0.4+0.47) mg/L (Mass 0.43 (0.40.47) mg/L (Mass . Brooke LT,
Information;Aquatic Toxicity concentration) concentration) e C.E. Northe
< >
D e ]
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QSAR TOOLBOX

Recap

* The first module, which introduces the target chemical, ensure
correctness of the structure

* The second module shows that there is no structural or endpoint
specific alerts for target chemical

* In the third module, you have found that the target chemical has toxic
experimental data for the investigated endpoint

* The study continues with accounting for tautomersim of target chemical
trying to explain toxic experimental data of the target chemical (see
next slides).

The OECD QSAR Toolbox for Grouping Chemicals into Categories July 2017 33



QSAR TOOLBOX

Outlook

* Background
* Objectives
* The exercise
* Workflow
¢ Input
* Profiling
* Data

* Handling of tautomerism of target chemical
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QSAR TOOLBOX

Handling of tautomerism of target chemical

| 01010
QSAR TOOLBOX @ rh %8100

¥ Input ofiling ¥ Category definition  ® Data Gap Filling

Document /ingle Chemical Chemical List Search Target Endpoint The OECD QSAR Toolbox

B &2 X2 Ba@ -> § a.— = 8B =E E. [ ] Q (&) ot Cottpome
New

Clos: S, C 5 C it 5 e (I s e is Subs e 5
Close Save CAS# Name  Structure Composition Select Delete ChemlDs Database Inventory List Substructure (SMARTS)  Query Define Developed by LMC, Bulgaria

Documents Filter endpoint tree... [target]

Export 3
Print

Structure i ot

Rename

Delete [# Structure info

. [#] Parameters tautomer #1 tautomner #2 tautorner #3
Delete All Lists
Delete All But Thi TEMIET Y
elete ut This 3 a1 . TS | | |

Multiplication Metabolis: ons and Transport
Tautomerisd \—/ formation (1116)| M: 0.84 mg/L

rds

-

Target multiplication
P

Tautomeric forms

1. Go to Input
2. Right click over the node with SMILES and select Multiplication and then Tautomerism
3. Three tautomeric forms are generated for the target chemical
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QSAR TOOLBOX

Outlook

* Background
* Objectives
* The exercise
* Workflow
¢ Input
* Profiling
* Data
* Handling of tautomerism of target chemical

* Profiling set of tautomers
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QSAR TOOLBOX

Handling of tautomerism of target chemical
Profiling set of tautomers

* This module identifies profilers of target chemical and
its tautomeric forms

* Endpoint specific and structurally based profiles related
to acute aquatic toxicity are applied on the set of
tautomers

* Profiling results of tautomers are illustrated in Single
Component mode

* Click on "“Profiling" to go to the required module (see
next screen shots)
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QSAR TOOLBOX

Handling of tautomerism of target chemical
Profiling set of tautomers

* The following primary profilers relevant to the aquatic toxicity are used in this
example(see next screenshot):

- OECD HPV Chemical Categories

- US-EPA New chemical category

- Aquatic toxicity classification by ECOSAR

- Acute aquatic toxicity MOA by OASIS

- Acute aquatic toxicity classification by Verhaar
- Protein binding by OASIS

- Protein binding by OECD

- Organic function groups - all four profilers are used in the assessment

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

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

Handling of tautomerism of target chemical

Profiling set of
E

tautomeric forms
B

P Category definition  » Data Gap Filling » Report

Prof.

o IFy % A

RS View New Delete

Documents

Profiling methods Filter endpoint tree... Ta I"g et

Group by: | Category * | Sort by: | Name

Color b

Select All
Endpoint Spec Structure

Acute aguatic o
Acute aquatic

[#] Structure info

[#] Parameters

[# Physical Chemical Properties

[#] Environmental Fate and Transport

[# Ecotoxicological Information (2132)]
[# Human Health Hazards

Profile

Endpoint Specific

Acute aquatic toxicity classification by Verha ...
Acute aguatic toxicity MOA by OASIS

Aquatic toxicity classification by ECOSAR
Empiric

Organic functional groups

ART scheme
fo

The OECD OSAR Toolbox
for Grouping Chemicals
into Categories

Developed by LMC, Bulgaria

Parent chemical
[target]

tautomer #2 tautomer #3

Tutomeric

g Mg e B

forms

M:>15:225 mg/l | M: 0054 mg/L

T
Class 5 (Mot possible to Class 5 (Not possible ta Class 5 (Mot possibleffol Class 5 (Nt possible to
Basesurface narcotics | Basesurface narcotics | Basssurface narcotic Basesurface narcotics

Neutral Organics Neutral Organics Not Related to an Exiti| Aliphatic Amines

Nitrile [ Nitrile [ aiy 1 Alkyne

Organic functional groups (nested)
Organic functional groups (US EPA)
Organic functional groups, Norbert Haider { ...

Metabolism/Transformations

The profiling results indicates no alerts found for the target
chemical. Also classes associated with baseline toxicity (not
excess toxicity) have been found for the target. However, there
is an endpoint specific alert (Aliphatic amines) for one of the
simulated tautomeric form. This tautomer has been used in
further trend analysis

2. Click Apply

1. Check the profilers related to acute aquatic toxicity as mention on slide #41
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QSAR TOOLBOX

Handling of tautomerism of target chemical
Recap

* The profiling results indicates no endpoint specific or
active structural alerts for target chemical

* One of the simulated tautomeric form has positive
endpoint specific alert identified by ECOSAR

* The reactive tautomer is used for further trend analysis

* The next two parts of the exercise will focus the reactive
tautomer and identify the category of similar analogues
(see next screenshots).
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QSAR TOOLBOX

Outlook

* Background
* Objectives
* The exercise
* Workflow
¢ Input
* Profiling
* Data
* Handling of tautomerism of target chemical
* Profiling set of tautomers

* Focus active tautomer
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QSAR TOOLBOX

Handling of tautomerism of target chemical
Focus of active tautomer

Xose@

QSAR TOOLBOX - This tautomeric form is selected

Profiling Custom profile fo r fu rth e r tre n d an alys i S The OECD QSAR Toolbox

for Grouping Chemicals
g, G
Apply  View New  Delete Developed by LMC, Bulgaria
° - oo Filt dpoi Parent chemical =
& Document 1 ilter endpoint tree... [target] tautomer #
# CAS: 2437254
& Tautomerism
tautomer #1
tautomer #2 Stucre e [ e | e
tautomer #3
[# Structure info
Parameters
[#] Physical Chemical Properties
Environmental Fate and Transport
[#] Ecotexicological Infermation (2132){ M: >1.5-2.25 mg/L o | M: 0.054 mg/L n
Set as new target
o ” H H 1
Focus” functionality allows the selected | Edit and set as new target
: tautomer to be used as post target Nt ctegaried R
Profiing methods |Not categorized
Group by: | Category ¥ | Sort by: | Name * . . T 4
Coler by: | Endpoint selected in the data matrix ¥ representatlve Of the ta rget Chemlcal "N alert found
m Select All Unselect All Invert e e oung | Noalert foun No alert found
[ ] rolysis J(Hydro —] Endpoint Specific | |
—— Acute aguatic toxicity classification by Verha ... Class 5 (Not possible to) Class 5 (Not possible to Class 5 (Not possible
—— Acute aquatic toxicity MOA by OASIS Basesurface narcotics | Basesurface narcotics | Basesurface narcotics Query tool matrix Ctrl+F3
MNeutral Organics | Neutral Organics |'Not Related to an Exi
Set AOP target
L Aquatic toxicity classification by ECOSAR
M Ion n at pH
Protein binding by OASIS B ] ] Capy
Protein binding by OECD -] Empiric ] ] |
M Protein binding potency ——— Organic functional groups Nitrile | Nitrile | Allyl | Alkyne
M Protein binding potency ( PR ) 2 —— Organic functional groups (nested) Nitrile Nitrile Allyl Alkyne
—— Organic functional groups (US EPA) Acetylenic Carbon [£ n Acetylenic Carbon [# n Acetylenic Carbon [# n Acetylenic Carbon [2 n
~ PP S S Qroanic i arouns. Norhert Haider { Nitrile _Nitrile " No functional aroup fou No functional arous fou v

1. Right click over the active tautomeric form
2. Focus the chemical

The OECD QSAR Toolbox for Grouping Chemicals into Categories July 2017 42



QSAR TOOLBOX

Handling of tautomerism of target chemical

Focus of active tautomer

QSAR TOOLBOX @ 10100

» Profiling finiti » Data Gap Filling » Repaort

Categorize

° Documents.
A Document 1
# CAS: 243
Tautomerism
tautomer #1
3

¢ @ tautomer #3

°Aquat|c toxicity classification by
Options «
Select All
Acute aquatic toxicity M
|Aquatic toxicity classificat
Bioaccumula

Unselect All

mutagenici
in vivo mutagenicity
Keratinocyte gene expre.d

» Input

& %

Define Define with metabolism Subcategorize Combine

Filter endpoint tree...

Structure

Structure info
CAS Number Invalid CAS number: 0-00-0
CAS Smiles relation Not aplicable

Chemical name(s)
‘Composition
Molecular Formula C12H23N
Predefined substance type Unspecified
Structural Formula CCCCCCCCCCCECN
[#] Parameters

[#] Physical Chemical Properties

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

[ Human Health Hazards

The OECD QSAR Toolbox
for Grouping Chemicals

into Categories

Developed by LMC, Bulgaria

The selected tautomer appears in a new data matrix.
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QSAR TOOLBOX

Outlook

* Background
* Objectives
* The exercise
* Workflow
¢ Input
* Profiling
* Data
* Handling of tautomerism of target chemical
* Profiling set of tautomers
* Focus active tautomer

* Defining category for active tautomer
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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/trend analysis.

Detailed information about grouping chemical (Chapter 4)
could be found in document “"Manual for Getting started”
published on OECD website:

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

Basic guidance for category formation and
assessment

Usually, a three stages procedure is recommended for building categories for read-across, in Toolbox. The
categorization phases could be organized as follows:
« Stage I: Broad and endpoint non-specific primary categorization of chemicals based on their belonging
to common chemical classes, predefined categories or being structurally similar
« Stage II: Subcategorization based on mechanisms conditioning the target endpoint thus coming to
endpoint specific subset of chemicals reacting by same interaction mechanisms.
+ Stage III: Further narrowing down the category based on elimination of chemicals most dissimilar to
target one by using additional structure-related profilers
This sequence of stages is not mandatory and depends on the specificity and number of the chemical analogues
and target endpoint. Moreover, some of the stages could be skipped if consistency of category members is
reached earlier. It is also recommended only primary categorization to be applied in the Category Definition phase
of the Toolbox workflow whereas the subcategorization to be applied at Data gap filling phase; thus, one could
follow up the effect of subcategorization on the read-across results (having visualization of the endpoint vs.
parameter relationship).
The structural similarity is not recommended to be applied as primary categorization. However, often it is needed
to be used in the last stage of the subcategorization - for eliminating most dissimilar chemicals. This holds for
read-across implementation for any endpoint.

Graphical illustration of suitable categorization phases is shown on next slide
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QSAR TOOLBOX

Suitable Categorization/Assessment Phases
Phase I. Structure based

» US EPA Categorization

« OECD Categorization

» Organic functional group
«  Structural similarity

« ECOSAR

Broad grouping
Endpoint Non-specific

Repeating Phase | due to Multifunctionality of chemicals
Phase Il1. Mechanism based*

* DNA binding mechanism

* Protein binding mechanism

« Genotoxicity/carcinogenicity

*  Cramer rules

* \erhaar rule

« Skin/eye irritation corrosion rules

Subcategorization
Endpoint Specific

Metabolism accounted for

Phase I11. Eliminating dissimilar chemicals

Subcategorization

Apply Phase | — for structural dissimilarity Endpoint Specific

Filter by test conditions — for Biological dissimilarity

- . . . . 47
*General strategy not specific to the investigated acute aquatic tox endpoint



QSAR TOOLBOX

Handling of tautomerism of target chemical
Category definition for active tautomeric form

* In this exercise, the active tautomer is classified as: Aliphatic amine
by ECOSAR category (phase I)

* Searching for similar analogues of the selected active tautomeric
form is accomplished using ECOSAR category

* Searching for similar analogues is accomplished using four acute
aquatic toxicity databases: Aquatic toxicity OASIS; Aquatic
ECETOC; Aquatic Japan MoE and ECOTOX

* Before defining the category make sure that four aquatic aquatic
databases have been selected (see next screenshot)
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QSAR TOOLBOX

Handling of tautomerism of target chemical
Check databases

QSAR TOOLBOX @

» Profiling > » Category definition P Data Gap Filling

Export

<

Gather Import  IUCLIDG IUCLIDG

o Documents Filter endpoint tree...
& Document 1

437254

[automerism Structure Hamimmm

tautomer #1

tautomer #2

+ @ tautomer #3

[# Structure info

[# Parameters

[# Physical Chemical Properties

[# Environmental Fate and Transport
Ecotoxicological Information

° Databzes Aquatic Toxicity

s |

Options 4

7 |[ select Al |[ Unselect Al Mg

Terrestrial Toxicity
Aquatic ECETOC [# Human Health Hazards
Aquatic Japan MoE 4
Aguatic OASIS E Profile
M ECHA CHEM
ECOTOX
Human Health Hazards
M Acute Oral i
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QSAR TOOLBOX

Handling of tautomerism of target chemical
Defining ECOSAR category

* The category ECOSAR (strict) is used

* Strict functionality means that the software will identify
analogues having ONLY the categories of the target (e.qg.
aliphatic amines) and will exclude the analogues having any
other categories

* Select Aquatic toxicity classification by ECOSAR category

* Click Define (see next screen shots)
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QSAR TOOLBOX

Handling of tautomerism of target chemical
Defining ECOSAR category

—
01010
01
10100

» Data Gap Filling

The OECD QSAR Toolbox
for Grouping Chemicals
inta Categaries

DFine ism egoriz:
o wefine with metabolism Subcategorize Combine Developed by LMC, Bulgaria
e Documents i = 1 [target]
4 Locument 1 - B X
% CAS: 2437254
Tautomerism Target

Aliphatic Amines

D tautomer #3

Profiles

(N/A) -
Acid Halides

Acid moiety

Acrylamides

» quatic toxicity classification by ECOSAR Acrylates

Aldehydes (Mana)

Aldehydes (Poly) v

Group by: | Category Sort by: | Name -

Calor by: | Endpoint seldted in the data matrix
Acuta > w Verhaar (Modified) [ Invert result

Acute aw:iuatlc t A by DA ® AND . OR Strict 4
LAquatlc toxicity classification by ECOSAR
nulation - metabc

Invert

Combine profiles

@]

Eye irrita
Eye irrita
in vitro mutagenici

| 1. Highlight “Aquatic toxicity classification by ECOSAR"” 2. Click Define
3. Select Strict 4. Click OK to confirm the category Aliphatic amines
defined by ECOSAR.
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QSAR TOOLBOX

Handling of tautomerism of target chemical
Defining ECOSAR category

0
QSAR TODLBOX @ S0 %

* Input » Profiling g » Data Gap Filling » Report

Categorize OECD QSAR Toolbox

¥ %W

Define with metabolism Subcategorize Combine

TrrroE Filter endpoint tree...

fautomerism Structure ™ §
tautomer #1 (target)

tautomer #2
tautomer ¥3

[ e 20 G Ml (] Structure info
[E] Parameters

[%) Physical Chemical Properties L - -

[#] Environmental Fate and Transport ] Grouping results X
[#] Ecotoxicological Information
[#] Human Health Hazards

O | R |t |

371 chemicals found. 3

Options 4
F][ selectAl | UnselectAll | invert

Endpoint Specific
Acute aguatic
Acute aguatic
|Aquatic toxicity dassification by ECOSAR

odegradation fragments (Bic
cinogenicity (gen

Eye irrit;
Eye irrit;

1. Click OK to confirm the name of the category
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QSAR TOOLBOX

Handling of tautomerism of target chemical
Category analogues

* The Toolbox now identifies all chemicals corresponding to
Aliphatic amines by ECOSAR listed in the four aquatic
databases.

* 371 analogues including the target chemical are identified;
they form a mechanistic category named “Aliphatic
amines”, which will be used for further data gap filling.

* The experimental data for analogues in the category
appears on datamatrix
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QSAR TOOLBOX

Handling of tautomerism of target chemical
Read data for Analogues

* The Toolbox automatically request the user to select the
endpoint that should be retrieved.

®* The user can either select the specific endpoint or by
default choose to retrieve data on all endpoints (see
below).

Read data? >

® All endpoints ) Choose... [] from Tautomers

| OK | | Cancel |

e In this example, since only databases that contain
information for ecotoxicological endpoints are selected,
both options give the same results.

e As the Toolbox must search the database, this may take
some time.
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QSAR TOOLBOX

Handling of tautomerism of target chemical
Read data for Analogues

Due to overlap between the Toolbox databases for intersecting chemicals the same
data may be found simultaneously. Data redundancies are identified and the user
has the opportunity to select either a single data value or all data values.

QSAR TOOLBOX @

» Input » Profiling Ca on P DataGapFiling

—
01010

r|a
—— 010
Lla 10100

Categorize The OECD QSAR Toolbox

E B O %N

Define Define with metabolism Subcategorize Combine Developed by LMC, Bulgaria

(] Treois Filter endpoint tree...

Document 1
i

2437254 e o ‘
merism Structure e ) P \/@ e, LA Ny
utomer #1 (target) %D o . (™ v

utomer #2

utomer #3
IE] Aquatic toxicity classification by ECOSAR  [RJSUT=1C3 (]
[# Parameters

[#] Physical Chemical Properties

[® Environmental Fate and Transport 2| Gather data X
[#] Ecotoxicological Information 3
[#] Human Health Hazards

[M<003amgn

9414 points added across 369 chemicals.

71 | |
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QSAR TOOLBOX

Handling of tautomerism of target chemical
Summary information for Analogues

QsAR TooLeox O

¥ Input » Profiling G definition » Data Gap Filling

Categorize The OECD QSAR Toolbox

B b %N

Define with metabelism Subcategorize Combine

Documents

& Document 1

# C

Structure

automer #1 (target)

o rer sy

IC] Aquatic toxicity classification by ECOSAR

—{# EC50 (6/15)
—{# LC10 (8M19) M: 0.0129 (0.0055<0 n
—{=] LC50
1h (2/5)
—E3n (4/30)
L @6h (4/36)
= 12h (47)
—{* 24h (581219) M: 0.1 {0‘09+0"I1]m.
—{#] 48 h (72/259) M: 0.051 (0.046+0.0¢ n
—+ 72 h (16/21) M: 0.69 (0.61=0.81) mgJ
Aquatic toxicity classification by ECOSAR —
: \quatic toxicity classification by /7~ =196 h N
Options o . . . . ! ! 1
] Animalia (animals)
Unselect All S (]
ic hazard classification by ended) o i {chor N es) .
Endpoint Specific (=] Actinopterygii (ray-finned fishes spi ... | ] | | ]
Acute aquatic toxicity classfication by Verhaar (Modified) \ Pimephales promelas (55r145}— M: 25 (22.6+27.6) mi M: 102 (97.9-106) y
Acute aguatic toxicty MDA by DASIS =t e
|Aquat\c toxicity classification by ECOSAR & T Mis10
Bioaccumulation - metabolism alerts LOEC (1944) 1 | Il ppm
Bioaccumulation - metabolism haff-ives —3 LT50 (311) ]
Biodegradation fragments (] I NOEC (24/67) M: 0.000287 mg/L
Carcinogen 0 g ¥ NR-LETH (41/90) M: 0.074 mg/L
DART scheme %] NR-ZERO (42/88) M: 0.096 mg/L
—{#] Undefined Endpoint (86/282) M:0.0001+0.1 mg/L | M: 10 mg/L
—#] No Effect Coded (39/113) M: 101 ppm n
—{#] Reproduction (541247) M: >10 ppm ] v

Available aquatic experimental data for the analogues appears on Ex
datamatrix.
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QSAR TOOLBOX

Recap

®* You have identified a category (“Aliphatic amines”) with the
“Acute aquatic toxicity classification by ECOSAR"” profiler for
the target chemical Dodecanenitrile (CAS 2437-25-4)

* The available experimental results for these 369 analogues
have been collected from the selected databases (Aquatic
ECETOC, Aquatic Japan MoE, ECOTOX, and Aquatic OASIS).

* But before the user can proceed with the “Filling Data Gap”
module, he/she should navigate through the endpoint tree
and find the specific gap that will be filled.
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QSAR TOOLBOX

Handling of tautomerism of target chemical
Navigation through the endpoint tree

®* The user can navigate through the data tree by opening (or
closing) the nodes of the tree.

* The data tree is extensive but logically constructed; it can
be mastered with a practice.

® In this example, the "96 h LC50 Mortality for Pimephales
promelas” is the target endpoint.

®* You can navigate through the endpoint tree by typing the
species “Pimephales promelas” in the “Filter endpoint tree...”
box and double click on Aquatic Toxicity, Mortality, LC50, 96
h, Animalia, etc to Pimephales promelas - the specific
endpoint (see next screenshot)
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QSAR TOOLBOX

Handling of tautomerism of target chemical
Navigation through the endpoint tree

QsAR TooLeox )

r
r|a
—_— 0
L]a 10100
¥ Profiling » Category definition P Data lling ¥ Report
Gap Filling
e 2 ¢

rend analysis Read across  (QJSAR  Standardized Automated

° Documents
& Document 1
# CAS: 2437254
Tautomerism Structure . i _ 5 . y PP
tautomer #1 (target) B o o [ W%
tautomer #2 e
tautomer #3 PRy
IT] Aquatic toxicity dlassification by ECOSAR
¥ Enter GF(TA) with 66 chemicals, 136 datz 8 Ecso (&15) ! | |
—{# LC10 8M19) M:0.0129 (0.0055+0 n
(2/5)
#H3h {4130)
#F6h {4/36)
& 12h (a7
(z] 24 h (58/219) M:0.1(0.09+0.11} m n
(72/259) M: 0.051 (0.046+0.02 n
° Data Gap Filing Settings (16121) ] | M: 0.69 (0.61-0.87) mgq
Only endpoint relevant alia (animals)
Only chemical relevant
At this position: e 1 ! 1
Pimephales promelas(56/145) M: 25 (22.6+27.6) n M: 102 (97.9+106) .
Select a cell with a rigid (bold) path (3/6)
Automated workflows 1 T 1
Standardized workflows —GILOEC (19144) | | M: >10 ppm al
—{# LT50 (an1
3 NOEC (24/67) M: 0000287 mg/L
{5 NR-LETH (41/90) M: 0.074 mg/L
(%) NR-ZERO (42/28) M: 0.096 mg/L
—{#] Undefined Endpoint (86/282) M: 0.0001=0.1 mg/L M: 10 mg/L .
+—{#] No Effect Coded (39r113) | | M: >10.1 ppm ml
—{#] Reproduction (54/247) M: >10 ppm u
< >

1. Type "Pimephales promelas” in the filter box or just “pime”, then press Enter
2. Open the tree to the target endpoint by single left click on the H sign
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QSAR TOOLBOX

Recap

®* You have now retrieved the available experimental data on
aquatic toxicity for 369 analogue chemicals of focused
tautomeric form classified as “Aliphatic amines” by the
“"ECOSAR" profiler.

* You have identified the target endpoint of 96 h LC50
Mortality for Pimephales promelas”.

®* You are ready to fill in the data gap so click on “"Data Gap
Filling” (see next screen shots).
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QSAR TOOLBOX

Outlook

* Background
* Objectives
* The exercise
* Workflow
¢ Input
* Profiling
* Data

* Handling of tautomerism of target chemical

Profiling set of tautomers

Focus active tautomer

Defining category for active tautomer

Trend analysis of the focused tautomer
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QSAR TOOLBOX

QSAR TC

» Profiling

Rap P

= M

Tren.? analysi= " -ad across

[

2 2

Standardized Automated

(Q)SAR

Lo, ~ments

Filter endpoint tree...

Data Gap Filling
Apply Trend analysis

01 0
10100

» Category definition

» Data Gap Filling

e

» Report

=

1 [target]

Document 1
# C 437254
[automerism
tautomer #1
tautomer #2

Structure

N~

P

tautomer #3

IC] Aquatic toxicity classification by ECOSAR

@

Ny

()

Only endpaint relevant
Only chemical relevant

Data Gap Filling Settings

At this position: Amphibia (Amphibians) (22)
Select a cell with a rigid (bold) path ] Mollusca (molluscs, mollusks) — (314)
Automated workflows ] Platyhelminthes (fiatworms) [314)
Standartized workflows ] Undefined Kingdom (1322)

100 h (11)
7 5d (4i11)
{75834 (212)
—{F6d (3)

—— Menidia beryliina
N Micropterus dolomieu
cropterus salmoides

(212)
(1)
(11)
(1)

—— Oncorhynchus’
— Oncorhynchus tsh
— Oryzias lafipes

—— Pimephales promelas (6?#146@
+—— Poecilia reficulata (28/29)

— Rutilus rutilus (1)
—— Salmo trutta ()

Possible data inconsistency

4 Native scale/unit

[¥lma/L (11 data: 7 chemicals)

[#mol/L (58 &

Data 136/146; Chemicals 65/67

—— Salvelinus namaycush  (1/1)
(1)
(1)

—— Sander vitreus

—— Valamugil engeli

(o e
T T

4

1.
chemical.

2. Select Trend analysis 3. Select scale - log(1 mol/I)

4. OK

Highlight the endpoint box corresponding to Pimephales promelas/LC50/96h under the target
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QSAR TOOLBOX

Data Gap Filling
Results of Trend analysis

QSAR TOOLBOX @ E J.'I'l

» Input * Profiling » Category definition
Worldflow The OECD QSAR Toolbox

, ’ emicals

- -
Trend analysi Standardized Automated

° Documents Filter endpoint tree... | | | | | @
54 - e
erism Structure : ) M\/@ Hatin o~ _MHz Hatn 2 » @
omer #1 - . )
omer #2 ' !‘/\ " e
omer #3
Aquatic toxicity classification by ECOSAR
Y Enter GF(TA) with 66 chemicals, 136 data point
(-] Animalia {animals)
] Chordata (chordates)
(=] Actinopterygii (ray-finned fishe ...
Pimephales promelas {11y

< I | P—— Trend analysis prediction for LC50, based on 65 values
° Data Gap Filling Setfings Predicted: 2.60 mg/L
a Lap rilling Sethings. Model equation: LCS0 = 236 (£0.170) + 0.613 (x0.0754) * log Kow, leg{1/mal/L)
Prediction g T T T T T
Only endpoint relevant ] ° ‘
Only chemical relevant 6~ ° o L ]
At this position: = 1
Cumulative frequency | = 4
Select a cell with a rigid {bold) path -
Automated workflows Residual §4 4
Standartized workflows. sicuals ‘g'\ 1
Statistics R
U
i
2

-2 -1 0 1 2 3 4 5 [ 7
log Kow / Accept prediction
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QSAR TOOLBOX

Data Gap Filling
Side-Bar of Subcategorisation

* In this example, the following subcategorizations are applied in
order to eliminate dissimilar analogues (phase II):

- Chemical elements

The categorisation based on Chemical elements allows keeping
among the analogues only those that have same chemical
elements as the target chemical (target tautomeric form).

- Organic functional groups (nested)

Subcategorization by OFG (nested) eliminates dissimilar
analogues with respect to structural functionalities. This
subcategorization will eliminate structurally dissimilar analogues
such as aromatic amines.

Subcategorisation steps are demonstrated on the next screen
shots.
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QSAR TOOLBOX

end ana acro OQ)SA dized A d

~ . Filter endpoint

Structure

Data Gap Filling
Subcategorisation 1 by Chemical elements

Subcategorization

Options 4

Select All

Respiratory sensitisation

Retinoic Acid Receptor Binding

rtER Expert System - USEPA

Skin irritation/corrosion Exclusion rules by BfR
Skin irrication/corrosion Inclusion rules by BfR

Unselect All Invert

4 Em

L4

c
C

Options 4

Select All

Do not account metabolism
4 Dy d

Unselect All Invert

Descriptory

Prediction|

Adequacy]|

Cumulative freq)|

Residuals|

Statistics

Observed Mammalian metabolism
Observed Microbial metabolism
Observed Rat In vivo metabolism
Observed rat. liver metabolism with guantitative data
Observed Rat Liver 59 metabolism

4 Simulated
Autoxidation simulator
Autoxidation simulator (alkaline medium)
Dissociation simulator
Hydrolysis simulator (acidic}
Hydrolysis simulator (basic)
Hydrolysis simulator (neutral)
in vivo Rat metabolism simulator

Group 14 - Carbon C
Group 15 - Nitrogen N

Differ from target by
(®) At least one category
() All categories

(65) Group 14 - Carbon C
(65) Group 15 - Mitrogen N
(24) Group 16 - Oxygen O
{1) Group 16 - Sulfur S

{2) Group 17 - Halogens Cl

(1) Group 17 - Halogens F
{(3) Group 17 - Halogens F,.Cl,Br,| At

Selected 27 (38/65)

Adjust options

53

cHy

(SN

o
<0
(i

Microbial metabolism simulator | N ddﬁ;/
Rat liver 59 metabolism simulator sectalZA 1
skin metabolism simulator v | Remove Llected
1 L S e e L A s S B B S B BN s s B S S B B S B B O B L S S e LI m
-2 -1 0 1 2 3 4 6 7

log Kow

‘ \ Subcatagoy

‘ Mark by WS

‘ Mark chemicals by descriptor value

Mark outliers

Mark focused chemical

‘ Filter points by test conditions
‘ Mark facused points

Remove marked data

/ Accept prediction

1.Click Subcategorize 2. Select Chemical elements 3. Click Remove to eliminate

dissimilar analogues
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QSAR TOOLBOX

Data Gap Filling
Result of Subcategorisation 1 by Chemical elements

asar TooLeox O T T B

¥ Input » Profiling P Data » Category definition  * D ling ¥ Report

Workflow The OECD QSAR Toolbox
for Grouping Chemicals
, into Categories

Gap Filling

3 ®

-

Trend analysis Read across  (QJSAR  Standardized Automated Developed by LMC, Bulgaria

° TTsmere Filter endpoint tree...
254 e
11terism " Structure em e B ) _t_l\/© s o2 p e o \/©
tomer 3
itomer #2 . e ey -
Jtomer 23
| Aquatic toxicity classification by ECOS NR-ZERO (718)
B8 Enter GF(TA) with 65 chemicals, data points Undefined Endpoint (8/22)] M: 10 mg/L H M: 10 mg/L n
: 39| Data: 81 Subcategorized: Chemical el Mo Effect Coded (216)
Reproduction (215)
Profile
Empiric
Chemical elements oup 14 - Carbo Group 14 - Carbon € H Group 14 - Carbon € - Group 14 - Carbon € - Group 14 - Carbon € - Group 14 - Carbon € - Group 14 - Carbon € v
{ »
| int: Chemii \
o S eens —— ) -
Descriptors Trenlll analysis prediction for LC50, on 38 values | Select / filter data |
° Data Gan Filling Settings Predicted: 2.02 mg/L
I Pl 2)E=iin s Madel equstion: LCS0 = 224 (£0.230) + 0670 (£0.0888) * og Kow, log(1/maliL}
Prediction | Subcategorize |
Only endpoint relevant
Only chemical relevant 6 | Mark by WS |
At this position: = | Mark chemicals by descriptor value
Cumulative frequency | =
QSARs K .
~ E Mark outliers
Automated workflows . =
Standartized workflows il %\4 ]
o | Filter points by test conditions |
In nodes below: Statistics 2
] | Mark focused chemical |
QSARs
Automated workflows 2 Mark focused points
Standartized workflows
Remove marked data

-1 0 1 2 3 4 5
log Kow / Accept prediction

B9 [
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QSAR TOOLBOX

Subcategorisation 2 by OFG (nested)

QSAR TOOLBOX

| Subcategorization

Group by: | Category “
Color by: | Target endpoint ~

Sort by: | Name  ~
Legend

Select All

Unselect All In

Tautormers unstable
4 Toxicological

Repeated dose (HESS)
4 Custom

Example Prioritization Scheme (PBT)
< >

v

Group by: | Category * | Sort by: | Name  ~

Color by: | Target endpoint

Select All
Do not account metabolism

4 Documented
Observed Mammalian metabolism
Observed Microbial metabolism
Observed Rat In vivo metabolism
Observed rat liver metabolism with qu
Observed Rat Liver 59 metabolism

4 Simulated

Autoxidation simulator

Autoxidation simulator (alkaline mediul

Dissociation simulator

Hydrolysis simulator (acidic)

Unselect All Invert

Adjust options

iphatic amine, primary
yne

ine, primary
QOverlapped groups

Differ from target by

(®) At least one category
() All categories

(25) Aliphatic amine, primary
(3) Aliphatic amine, secondary
(8) Aliphatic amine, tertiary

(3) Alkane, branched with quate
(4) Alkane, branched with second

(3) Alkane, branched with tertiary|
(1) Alkyne
(25) Amine, primary

Selected 24 (14/38)

Select differen|
S

=
Remove selected 1

Data Gap Filling

P Category definition ¥ Da

|36 37 |33 |58

|60

The OECD QSAR Toolbox

|67

cHy

HiC

(718)
(8/22)
(2/6),
(2/5)

)

Trend analysis prediction for LC50, based on 38 values
Predicted: 2.02 mg/L

1 \ Select / filter data

| A

Model squation: LESD = 224 (20230 + 0.670 {£0.0888) * log Kow. log(1/maliL)

log Kow

1. Click Subcategorize 2. Select OFG (nested)
3. Click Remove to eliminate dissimilar analogues

Subcategcnze >

Mark by WS

Mark chemicals by descriptor value

Mark outliers

Filter points by test conditions

Mark focused chemical

Mark focused points

Remove marked data

/ Accept prediction
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QSAR TOOLBOX

Data Gap Filling
Result of Subcategorisation by OFG (nested)

QSAR TOOLBOX @ rI-l T %

¥ Profiling ¥ Category definition  » ng » Report
The OECD QSAR Toolbox

GapF
’ ’ Grouping Chemicals
into Categories

B T -

Trend analysis Read across  (Q)SAR  Standardized Automated

Developed by LMC, Bulgaria

° Documents Filter endpoint tree...

Structure ™ Hati Mz ety e, @

ty cla ion by ECOSAR ? Environmental Fate and Transport

GF(TA) with 65 chemicals, 136 data points Bioaccumulation: aguatic
Ch: 39| Data: &1 Subcategorized: Chemical elements N _ .
= -] Ecotoxicological Information
[E Che 15] Data: 33 Subcategorized: Organic function ) - .
(=] Aquatic Toxicity AW SW

(+] Behavior {5127)
(+] Biochemistry (174)]
& Growth (10110) v

-
Descriptors Trend analysis prediction for LC50, based on 14 values | Select / filter data
e Predicted: 0.854 mg/L
[~ ] Data Gap Filling Settings Model squation: LTS = 246 (+0.442) + 0708 [£0.153) * log Kow. logli/moiiL)
Prediction | Subcategorize |
Only endpoint relevant
Only chemical relevant 67 | Mark by WS |
At this position: = | Mark chemicals by descriptor value |
Cumulative frequency | =
Select a cell with a rigid (bold) path © )
E Mark outliers
Automated workflows . =
Standartized workflows (=l 54
o | Filter points by test conditions |
Statistics 2 -
] | Mark focused chemical |
[ ]
Mark focused points
24
Remove marked data

log Kow / Accept prediction
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QSAR TOOLBOX

Data Gap Filling
Side-Bar of Subcategorisation

The last subcategorisation procedure aimed to check and eliminate
structurally dissimilar chemicals based on structural similarity

- Structural similarity

The options of structural similarity used in the Ilast
subcategorization step are as follows: Dice, Atom centred

fragments(ACF), atom features: Atom type; Count H attached;
Hybridizations;

Analogues with similarity less than 30 % have been eliminated

See next two slide
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QSAR TOOLBOX

Data Gap Filling
Subcategorisation by Structural similarity

(
(@

= Most dissimilar analogues are highlighted in green. Most
; Lo sadl  of them are dialiphatic amines and short chain aliphatic
Subcategorization - m] * amlnes
Group by: | Category | Sort by Name
i Color by: | Target endpoint Developed by ga
Select All Unselect All Invert [ [90%,100%] 19 .78 ‘90 ,125 ,131 ,173 ,ﬂﬁ @

Hatiny _om _oMH2 L) i e D it ot O

it {411) M: 10 mg/L

Mark focused points

L N
Tautomers unstable (216)
4 Toxicological (113)
Repeated dose (HESS)
4 Custom y
Differ fi t: t
Example Prioritization Scheme (PBT) v : er from target by
= (@) At leagteea
¢ ’ ) All caf l : - - - -
- joups (nested) =
Group by: | Category ¥ | Sort by: | Name >
| Calorby: | Target endpoint ) o/ - — —
Select Al Unselect Al Invert e Trend analysis prediction for LC50, based on 14 values | Select / filter data ‘
Select A select Al vert (2) (10%,20%) Predicted: 0.854 mg/L
Do not account metabolsm Bl (1) [20%.30%) Model equation: LCS0 = 2.46 {£0.442) + 0.709 (0.153) * log Kow. log(1/moliL)
4 Documented (1) B0%40%) T T T & Subcategorize
Observed Mammalian metabolism ' L]
Observed Microbial metabolism (1) [40%,50%) ! ; - Ty A ] ] e t ] ‘ [l e |
Observed Rat In vivo metabolsm (2) [50%,60%) )
L - -
Observed rat liver metabolism with quant 14) [60%,70%) \\\e\ Mark chemicals by descriptor value
. Sim?]l:::;vded Rat Liver 59 metabolism [2) [70%,80%) ‘ — |
) ( A - f
Autoxidation simulator \J F ‘ N ) — |
Autoxidation simulator (alkaline medium}) 4 014 \?\(3‘3 [ ] i Filter points by test conditions
Dissociation simulator - L ] : -
Hydrolysis simulator (acidic) . (i Al ° : R ERE E T

: : .
H3C\/\NH2 —— Remove marked data .
0 ; \ !
HQN\/\/NHz log Row / Accept prediction

1. Select Structure similarity; 2. Manually select categories between 0 and 30% (hold Ctrl button and
select categories); 3. Dissimilar analogues are highlighted in light blue; 4. Click Remove to eliminate dissimilar
analogues
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QSAR TOOLBOX

Data Gap Filling
Result

Q SAR TODLBOX @
P Input * Profiling ¥ Data Jat; » Report
Gap Filling Workflow

L ¢

«
Trend analysis Read across  (Q)SAR  Standardized Automated

° Documents Filter endpoint tree...

Developed by LMC, Bulgania

Structure

ﬁvimnmemﬂl Fate and Transport

Bicaccumulation: aquatic

(=] Ecotoxicological Information

(=] Aquatic Toxicity AW SW
Behavior (4121) M: 10 mo/L l: ! ! .

(8/8) M: 0.801 mg/L M: 2.86 mg/L M: 31.7 mg/L M: 263 mg/L

136 data points
39| Data: 81 gori emical elements
15| Data: 33 S ized: Organic functional grou
[@ Che 11] Data: 23 Subcategorized: Structure similari

Prediction Subcategorize

~
analysis igQ for LC50, based on 10 values | Select / filter data |
S Predicted: 0.570 mg/L
[~ ] Data Gap Filling Settings uztion: LCS0 = 153 '+ D882 (+0.0686) * Iog Kaw. log(1/moliL) |

Only endpoint relevant

Only chemical relevant Adequacy 6 | Mark by WS |
At this position: = | Mark chemicals by descriptor value |
Cumulative frequency | =
QS5ARs ° .
E Mark outliers
Automated workflows ) =
Standartized workflows el % . . =
o 4 | Filter points by test conditions |
In nodes below: Statistics 2
Y | Mark focused chemical |

NCAR:
Mark focused points

Predicted value:
0.57 mg/I

Remaove marked data

1 15 2 25 3 335 4 43 5
log Kow / Accept prediction
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QSAR TOOLBOX

Data Gap Filling
Cumulated frequency

r|n
QSAR TOOLBOX i

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

Gap Filling Workflow The OECD QSAR Toolbox

for Grouping Chemicals
m e 'L

tegories
Trend analysis Read across  (Q)SAR  Standardized Automated

Developed by LMC, Bulgaria

o Documents Filter endpoint tree...

Structure

iicity classification by ECOSAR Environmental Fate and Transport

F(TA) with 66 chemicals, 136 data points [ Ecotoxicological Information

39| Data: 81 bubfat ﬂnzer! hemical glemenf!. =) Aquatic Toxicity AW SW
15| Data: 33 Subcategonized: Organic functional gi T . . . . .

[ Ch: 11] Data: 23 Subcategorized: Structure simi %] Behavior (4121) | M: 10 mg/L nl | | | M

(8/8) M: 0.801 mg/L M: 2.86 mg/L M: 31.7 mg/L M: 263 mg/L M

—

S —C D,
Descriptors \95% of Residuals =< 0.199, logﬁ{mol.fly Select / filter data
(~] Data Gap Filling Settings 1 ~—~——  ___—
Prediction
Only endpoint relevant
Only chemical relevant ) Mark by
At this position: E Mark chemicals
Cumulative frequency | &
QSARs z Mark outliers
Automated workflows — 50.5 b Mark outliers
Standartized workflows sduas 2 Filte nts by test conditions
In nodes below: Statistics E :
IS Mark focused chemical
QSARs
Automated workflows Mark focused paints
Standartized workflows
04 Remove marked data

T T
0.06 0.08 0.1 012 0.14 0.6 0.18 0.2
Residuals, Y - Y.cale / Accept prediction

11 |

[ | |
1. 95% of residuals are in the range of experimental error
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QSAR TOOLBOX

Data Gap Filling
Statistics

]
QSAR TOOLBOX @ %

¥ Input » Profiling » Category definitien ng ¥ Report

Gap Filling Worldflow The OECD QSAR Toolbox
i %

Trend analysis Read across  (Q)SAR  Standardized Automated

for Grouping Chemicals
. into Categonies

Developed by LMC, Bulgaria
o Documents Filter endpoint tree...

Structure

ty classification by ECOSAR nvironmental Fate and Transport

F(TA) with 66 chemicals, 136 data points Ecotoxicological Information
.39\ Data: 81 Sub_calegorized' Chemical I-E‘EI'I'IEHT_’» iE\Aquﬂti[: Toxicity AW SW
5| Data: 33 Subcategorized: Organic functional gi . - - . . .
] Ch: 11] Data: 23 Subcategorized: Structure simi ] Behavior (421) | M: 10 mg/L m! | | | M
—{# Growth (8/8) M: 0.807 mg/L M: 2.86 mg/L M: 31.7 mg/L M: 263 mg/L M

Mortality
LC50

_ ( Statistical characteristics TA medel Remove marked data -
o Data Gap Filling Settings 3 Number of data points, (N) 10 ~
> Coefficient of determination, (R2) 0993
Only endpaint relevant Adjusted coefficient of determination, (R2adj) 0.092
Only chemical relevant Coefficient of determination - leave one out, (Q2) 0.987
At this position: Sum of squared residuals, (S5R) 0,140
_ Cumulative frequency | Standart deviation of residuals, (sN) 0.118
QSARs — -
Sample standart deviation of residuals, (s) 0.132
Automated workflows Residual -
Standartized workflows. ZaLEE Fisher function, (F) 10953
Fisher treshald for statistical significance, (Fa) 8.09 (95.0%) Show domain
In nodes below: Statistics
QSARs ‘ Save model |
Automated workflows b0
Standartized workflows - model descriptor Intercept
- coeff. value 153
1. Select Model QSAR 2. Calculate Q2

3. The high R2 and Q2 support the reliability of the prediction
4. Accept prediction
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QSAR TOOLBOX

Data Gap Filling
Result of trend analysis

« The analysis of trend analysis shows:
*The predicted acute aquatic toxicity value is 0.57 mg/I

*The remaining analogues form robust category of structurally
similar analogues (aliphatic amines)

*The 95% of residuals are in the range of experimental error

*The high R2 and Q2 coefficient values support the reliability of
the prediction
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QSAR TOOLBOX

Data gap filling for focused tautomer
Trend analysis

Do q a a ea get Endp QSA
i = — i &5 :
Op ose z 0 e Dele D Databa z b A Q D D b .
Do Filter endpoint tree... Parent chemical [target] tautomer #1 |tautomer #2 |tautomer #3 ~
Dmeris Structure g, e . o, o
O Agqua o atio oSN [¥] Physical Chemical Properties
Environmental Fate and Transport
t J ° ] Ecotoxicological Information
S bt =] Aquatic Toxicity AW SW

Behavior (210)| M: »1.5:2.25 mg/L .: M: 0,75+ 1.5 mg/L .:

Growth (22)| M 2.28 mg/L M: 2.28 mg/L

Growth Inhibition (2/4)| M: 0.15 mg/L .: M: 0.054 mg/L .:

Immobilisation (2/2)] M: 0.059 mg/L ] M: 0.059 mg/L
(22)| M: »1.5+2.25 mg/L
(2/2)| M: »1.5+2.25 mag/L
(2/2)| M: »0.75+1.5 mag/L M =075=15 mg/L
(22)| M: >0+0.75 mg/L M 205075 mg/L

96h |
(=] Animalia (animals)
=] Chordata (chordates)
-] Actinopterygii (ray-finned fishes spiny rayed fishes)
Oryzias latipes (2/2)| M: 0.84 mg/L ' M: 0.84 ma/L
M: 0425 mgL [ M: 0.425 mg/L
M: 043 (04+047) mg/L | M: 043 (04=0.47) mg/L
Pimephales promelas (3/5))
: — Sediment toxicity | [ [ | v
The prediction obtained from trend analysis appears on | x |

data matrix |
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QSAR TOOLBOX

Data gap filling for focused tautomer
Interpreting Read-across

* In this example, all analogues are aliphatic amines
* All analogues exhibit toxic effect to fish (P.promelas)

* The same toxic effect is therefore predicted for the
target (i.e. focused tautomer).

* The prediction of tautomer is further transferred to the
parent chemical using Independent MOA (see next
screen shots)
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QSAR TOOLBOX

Outlook

* Background
* Objectives
* The exercise
* Workflow
¢ Input
* Profiling
* Data

* Handling of tautomerism of target chemical

Profiling set of tautomers

Focus active tautomer

Defining category for active tautomer
* Trend analysis of the focused tautomer

* Assigning prediction of tautomer to parent
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QSAR TOOLBOX

Handling tautomerism of target chemical
Assigning data to parent chemical

T T Xosed
QSAR TOOLBOX |

» Profiling » Category definition  » Data Gap Filling
Document Single Chemical Chemical List Search Target Endpoint The OECD QSAR Toolbox

- L —— = o ping Chemicals
O'.-‘ } f% ., = i % @ . \IJ @ i ategories

N 5 - . o c . e . O . _ S rhe - o
New Open 5 Structure Composition  Select Delete ChemIDs Database Inventory Substructure (SMARTS)  Query Define Developed by LMC, Bulgaria

Parent chemical
[target]

Documents Filter endpoint tree... tautomer #1 tautomer #2 tautomer #3

ument 1
CAS: 2437254
& Tautomerism
@ tautomer #1 Structure g, g o, e
tautomer #2
tautomer #3
IT] Aquatic toxicity classification by ECOSAR
¥ Enter GF(TA) with 66 chemicals, 136 data points Structure info
IEl Ch: 39| Data: 81 Subcategorized: Chemical eleme [# Parameters
= 5| Data: 33 Subcategorized: Organic fun
Ch: 11| Data: 23 Subcategorized: Structury

[# Physical Chemical Properties

Environmental Fate and Transport

] Ecotoxicological Information

(] Aquatic Toxicity AW SW

%] Behavior @N10)|Mi>15:225 g/l [M:>15:225 mg/L_
%) Growth (22)| M:2.28 mg/L M: 2.28 mg/L
&) Growth Inhibition (2/4)] M: 0.054 mg/L .: M: 0.054 mg/L .:
[£] Immobilisation (2/2)| M: 0059 mg/L M: 0.059 mg/L

(2i2)
(2/2)

:>1.5+2.25 mg/L

- >1.5-2.25 mg/L TA prediction

M
M

(2/2)| M >0.75+1.5 mg/L

(2/2)| M

>0-0.75 mg/L coincide with
measured data

-] Animalia {animals)
(=] Chordata (chordates)
=] Actinopterygii (rz
Oryzias latig

Pimephales 2

M: 0.84 mg/L
)| M: 043 (04047 m

| 10,57 (0.268+1.21) mg

—— Sediment toxicity
—— Terrestrial Toxicity

1. The trend analysis prediction appears on datamatrix; 2. The prediction of the tautomeric
form is assigned to the last SMILES within the set;
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QSAR TOOLBOX

Handling tautomerism of target chemical
Assigning data to parent chemical

The OECD OSAR Toolbox

Indep. =ndent MA 51

Developed by LMC, Bulgaria

° < Filter endpoint tree... ;erer:t](hemlcal tautomer #1 tautomer #2 tautomer #3 -
ument a | |
ZhAd: 2437254
# Tautomerism
tautomer #1 Structure i, g, sty S B
tautomer #2
tautomer #3
10l Aquatic toxicity classification by ECOSAR -
Y Enter GF(TA) with 66 chemicals, 136 data points Structure info
IE Ch: 39| Data: 81 Subcategorized: Chemical eleme  [EREEE0I GG
| % hl :{Tt;: 33 :';.;b;a:}egorize 059?"ic LN (5] Physical Chemical Properties
] Ch: ita: 23 Si ite ized: Structu
. e b b B (=) Environmental Fate and Transport
[=] Ecotoxicological Information
(-] Aquatic Toxicity AW SW
(+] Behavior {210)] M: »1.5+2.25 mg/L n M: »1.5+2.25 mg/L n
(7] Growth (2/2)| M 2.28 mg/L M: 2.28 mg/L
@) Growth Innibition @aM00sEmgl M0 mgl
o Data Gap Filling Settings (] Immobilisation (2/2)| M: 0.059 mg/L | M: 0.059 mg/L
Only endpoint relevant
Only chemical relevant (2/2)| M: »1.5:2.25 mg/L M: »1.5:2.25 mg/L
At this position: (2/2)| M: >1.3+2.25 mg/L M: »1.5+2.25 mg/L
Sel Jl with a rigid (bold) path (2/2)| M: »0.75=1.5 mg/L M: »0.75+1.5 mg/L
Select a cell with a ngid (bold) pa T
Automated workflows (2/2)| M: >0-0.75 mg/L ma/L
Standartized workflows
=] Animalia (animals)
(=] Chordata (chordates)
=] Actinopterygii (ray-finned fishe ...
Oryzias lafipes (21'2} 10,84 mg/L | M: 0.84 mg/L | |
Pimephales promelas (35RM: 043 (0.4-047) | M: 0425 mg/L n T:0.57 (0.268=1.21) mg.
—— Sediment toxicity
—— Terrestrial Toxicity ™

1. Go to Data Gap filling 2. Select the cell of the parent; The independent MOA is used to transfer
the prediction to the parent chemical 3. Select Independent mode; 4. Click Independent MOA
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QSAR TOOLBOX

Handling tautomerism of target chemical
Assigning data to parent chemical

* The following actions (steps) are used for assigning data to parent
chemical:
- Accept prediction
- Return to matrix

* Independent mode of action is formally used for transferring the value
from metabolite to the target chemical.

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

-Similar MOA- all components are with similar mode of action. The
quantities of the components are taken into account*

* Final prediction for the parent compound labeled as CI (Component
based Independent mode) (see next screen shot)

*Additional information for both MOA could be found in “Tutorial 2 Prediction of Acute fish for mixtures” posted on
OECD and LMC website: http://www.oecd.org/chemicalsafety/risk-assessment/Tutorial 12 TB%203.2.pdf
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Handling tautomersim of target chemical
Assigning data to parent chemical

L o100 .
asar rooceox [ E T
- Repo
. Q
Independent MOA| O :
-~ e Filter endpoint tree... =
‘| Possible data inconsistency W

2 Structure

4 Native scalefunit
I-;:ugl:'l,-rmc:-l,-"L:l (1 data; 1 chemicals)

O Aqua : o atio OSA [# Structure info
A Bl = Parameters mgfL (1 data: 1 chemicals)
[# Physical Chemical Properties I"I'IDl,u'rL [-l data; -l chemicals}

[#] Environmental Fate and Transport

[5] Ecotoxicological Information - -
S I T TR Gap filling scale/unit

(2] Behavior P
]
= f— ® log(1/mol/L)
. 5 # Growth Inhibition ':_:' I’TID[.I"L
(%] Immobilisation ]
~ Data Gap g Setting — mgﬂ_

Data 3/3: Chemicals 2/2

= A
o0

| QK | | Cancel

| M: 0.84 mg/L
M: 0425 mg/L

m | T: 0,57 {0.268+

—— Sediment toxicity

—— Terrestrial Toxicity
D Uiman Unalth Uazarde

4
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Handling tautomersim of target chemical
Assigning data to parent chemical
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Handling tautomersim of target chemical
Assigning data to parent chemical
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Outlook

* Background
* Objectives
* The exercise
* Workflow
¢ Input
* Profiling
* Data

* Handling of tautomerism of target chemical

Profiling set of tautomers

Focus active tautomer

Defining category for active tautomer

* Trend analysis of the focused tautomer
* Assigning prediction of tautomer to parent
* Report
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Report

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

* The report consist of two sections:

* Summary report for the whole tautomeric set

* Report for the individual prediction obtained for the active
tautomeric form

* Generating the report is shown on next screenshots
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Report
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Report
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Outlook

* Background

* Objectives

* The exercise

*  Workflow
¢ Input
* Profiling
* Data
* Handling of tautomerism of target chemical
* Assigning prediction of tautomer to parent
* Report

* Save prediction
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Saving the prediction result

* This functionality allow storing/restoring the current
state of Toolbox documents including loaded chemicals,
experimental data, profiles, predictions etc, on the
same computer. The functionality is implemented based
on saving the sequence of actions that led to the
current state of the Toolbox document and later
executing these actions in the same sequence in order
to get the same result(s).

* Saving/Loading the file with TB prediction is shown on
next screenshots
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Saving the prediction
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Saving the prediction
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Open saved file
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Once the file has been saved 1. Go to Input; 2. Click Open; 3. Find and select
file; 4. Click Open 5. OK
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