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QSAR TOOLBOX

Background

* This is a step-by-step presentation designed to take you
through the workflow of the Toolbox for evaluating an
ad-hoc analogue approach.
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QSAR TOOLBOX

Background

* This is a step-by-step presentation designed to take you
through the workflow of the Toolbox for evaluating an
ad-hoc analogue approach.

* By now you are experienced in using the Toolbox so
there will be multiple key strokes between screen shots.
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QSAR TOOLBOX

Objectives

* To demonstrate how to use the Toolbox to evaluate
whether a data gap filling with read-across from
potential analogues of target chemicals is robust.
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QSAR TOOLBOX

Specific Aims

* To examine the workflow of evaluating an analogue
approach.

* To introduce the user to new functionalities within
selected modules.

* To explain the rationale behind each step of the
exercises.

* To demonstrate with two practical examples how to use
the Toolbox to evaluate whether a read-across from a
potential analogue to a target chemical is robust.
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QSAR TOOLBOX

Exercise

* In this exercise we will perform two examples of ad-hoc
read-across for acute toxicity to fish.

* We will do this by first entering the source and target
chemicals and analysing the available data for the
source chemicals.

* We will then profile the source and target chemicals and
evaluate whether the read-across is robust.
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QSAR TOOLBOX

Exercise
Side-Bar on the Robustness of a Potential
Analogue

* According to the OECD Guidance on Grouping of Chemicals, the
following issues should be taken into account when evaluating
the robustness of an analogue approach:

® Quality of the experimental result of the source chemical

* Differences in functionalities in the molecules of the source and target
compound (*)

® Purity and impurity profiles
* Differences in physical chemical properties

* Differences in experimental results for other (eco)toxicological
endpoints

* Differences in mode of action (*)
* Differences in toxicokinetics

* Some of the issues above (those marked with an *) will be
addressed in the current examples with the help of the Toolbox.
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QSAR TOOLBOX

Workflow of the Exercise 1

* As you know the Toolbox has 6 modules which are
typically used in sequence:

®* Chemical Input

* Profiling

* Endpoint

* Category Definition
®* Data Gap Filling

®* Report

* In this example we will use the modules in a
different order, tailored to the aims of the
example.
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QSAR TOOLBOX

Chemical Input
Overview

* As you know this module provides the user with
several means of entering the chemical of interest or
the target chemical.

* It is essential to remember that since all subsequent
functions are based on chemical structure, the goal
here is to make sure the molecular structure
assigned to the target chemical is the correct one.

The OECD QSAR Toolbox for Grouping Chemicals into Categories 15.07.2016 15



QSAR TOOLBOX

Chemical Input
Ways of Entering a Chemical

* Remember there are several ways to enter a
target chemical and the most often used are:

* CAS#,

* SMILES (simplified molecular information line entry
system) notation, and

* Drawing the structure.
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QSAR TOOLBOX

Chemical Input

Exercise 1

Read-across of acute toxicity to fish from 1-hepatanal 1-
hexanal and to 3-ethyl-1-pentanal.

1-heptanal 1-hexanal 3-ethyl-1-pentanal

—0 —0
4/—/—/ /_/—/ E N R
+
D—_/
HAC HaC

3 CH3
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QSAR TOOLBOX

Chemical Input
Input target chemical#1 by SMILES

* In this example, we are entering the structure using the
SMILES notation.

* Click on Structure, then

* Enter CCCCCCC=0 for n-heptanal on “SMILES/InChi”
window.

* The structure is drawn simultaneously while entering the
SMILES (see next screen shot).
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QSAR TOOLBOX

Chemical Input
Target chemical identity

The Toolbox now searches the Toolbox databases and inventories for the
presence of the chemical with structure related to the current SMILES
notation. It is displayed as a 2D image.
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In this case Toolbox found two chemicals answering the required SMILES. This
panel displays QA information for presented chemicals. The user can decide
which substance is to be retained for the subsequent workflow.
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QSAR TOOLBOX

Chemical Input
Input target chemical#1 by SMILES

—_ L -5 G161 RN
QSAR TOOLBOX & T13 5 o3t 0100

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

Document Single Chemical Chemical List

[ —

Fiter endpoint tree...

2D Editor

[E=5 Bl =)

“~r

e

AN { Single

-J# 0

B+ - 2B RO E

CCCCCCe=0| )

[ Drawa ] tisture

[

h “ Edit names]

Templates | wigrk,

@* d

1
(@
s,

X
;
b
n

“E_L- Yed
T =1
s Sy o
LN S,
i i

p8 =
- 3
e Py
&t “g=t
R s
%3 % ¢

x Cancel

ype CCCCCCC=0 in SMILES/InChi window; 5. Click OK.

1 Document Add chemical by drawing
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QSAR TOOLBOX

Chemical Input
Input target chemical#1 by SMILES

* The Toolbox now consults its chemical ID database and
finds all chemicals with the structure CCCCCCC=0.

* The Toolbox finds three chemicals with the same
structure for 1-heptanal but with different CAS numbers
and chemical names. Therefore, the Toolbox find two
chemicals with different QA relations (CAS-Name; 2D -
Name; CAS-2D (see next screen shot).
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QSAR TOOLBOX

Chemical Input
Input target chemical#1 by SMILES

* The Toolbox finds two chemicals with the same
structure and with different QA relations (CAS-Name;
2D —Name; CAS-2D).
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QSAR TOOLBOX

Chemical Input

QA
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Note: The last 3 columns represent the chemical identification relations:
| CAS/Name, 2D/Name, and CAS/2D.
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QSAR TOOLBOX

Chemical Input

QA
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*The columns represent chemical relations

*The colors represent the quality of relation Black

Text Color Evaluated Q

N/A Quality
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Low Q

Moderate Q
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High Q

Blue

Conflict
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QSAR TOOLBOX

Chemical Input

QA
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QSAR TOOLBOX

Chemical Input

QA
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Chemical Input
Input target chemical#1 by SMILES

Back to our target chemical,
while the second one is a mixture containing 1-heptanal.

QSAR TOOLBOX

the first one is the actual 1-heptanal

As we are

not interested in the mixture this chemical can be removed from the
exercise (see next screenshot).
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QSAR TOOLBOX

Chemical Input
Input target chemical#1 by SMILES
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1. Click over the first column with label Yes, then the column become unmarked
(labeled with No); 2. Click OK

The OECD QSAR Toolbox for Grouping Chemicals into Categories 15.07.2016 28



QSAR TOOLBOX

Chemical Input
Target chemical identity

v “ 9O\ 3
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About Update

Document Single Chemical Chemical List
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-Document_1
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é
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Chemical IDs EINECS:2038984
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Structural Formula CCCCCCC=0
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e

I

The OECD QSAR Toolbox for Grouping Chemicals into Categories 15.07.2016 29




QSAR TOOLBOX

Chemical Input
Exercise 2

* To add additional chemicals by hand into the matrix,

right-click above the structure and select “Add target”
and then “Structure”.

* Enter the SMILES for 1-hexanal: CCCCCC=0 and click
“"OK"” (see next screen shot).
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QSAR TOOLBOX

Chemical Input
Input target chemical#2 by SMILES

= E 1" 588N
QSAR TOOLBOX & & 10100

About Update

» Input ¥ Profiling ¥ Endpaint ¥ Category Definition  » Data Gap Filling

Document Single Chemical Chemical List

b &
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Filter endpoint tree...

Structure

Focus

= Remove this target
Substance dentity

Set AOP target

CAS Number 111717 i dg ooy

Chemical IDs EINECS:20389 DR

heptaldehyde Select all as targets
Re
Chemical Name emeve
heptanal “, Editand
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Malecular Formula CTH140 Add targ »

Structural Farmula cceccec=0 Add in"category [# CAS# Shift+Fd
EIPhysical Chemical Properties K Delete 1] Chemical Name Shift+F5
EEnvironmental Fate and Transport X Delete all except current %, Drawing Shift+F6

Ecotoxicological Informati :
.HCO DXIT-IO Olg::}aﬂ n :na on H Save to SMI file (DayLight format) g |See R il
uman Health Hazards

. H Save to SMI file g Selectf
2 Print structures o) |FEEe
- Export data for targets
[ Export CAS list
< Query tool matrix Ctrl+F3

1. Right-click in the space above the structure; 2. Select Add in category;
3. Select Drawing.
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QSAR TOOLBOX

Chemical Input
Input target chemical#2 by SMILES
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1. Click on Structure; 2. Type CCCCCC=0 in SMILES/InChi window; 3. Click OK.

... select filter type .. = [l Create Apply

0
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QSAR TOOLBOX

Chemical Input
Input target chemical#2 by SMILES

* The Toolbox finds two chemicals with the same
structure and with different QA relations (CAS-Name;
2D -Name; CAS-2D).
(iselectchemicals T ]

[ selectal | Clear Al |[ InvertSelection | Selected 1 of 2
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QSAR TOOLBOX

Chemical Input
Target chemical identity

* Click OK to add your target to data matrix

°* Click on the box next to "“Substance Identity”; this
displays the chemical identification information. (see
next screen shot).
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QSAR TOOLBOX

Chemical Input
Target chemical identity
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QSAR TOOLBOX

Chemical Input
Input target chemical#3 by SMILES

* To add the third chemical by hand into the matrix, right-
click above the structure and select “Add in category”
and then “Drawing”.

* Enter the SMILES for 3-ethyl-1-pentanal:
CCC(CC)CC=0 and click "OK",

* Your data matrix should now contain your three
chemicals (see next screen shot).
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QSAR TOOLBOX

Chemical Input
Input target chemical#3 by SMILES
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1. Type CCC(CC)CC=0 in SMILES/InChi window; 2. Click OK.
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QSAR TOOLBOX

Chemical Input
Input target chemical#3 by SMILES
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QSAR TOOLBOX

Outlook

* Background

* Objectives

* Specific Aims

* The exercise

* Workflow of the exercise 1
®* Chemical Input
* Profiling
* Endpoints
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QSAR TOOLBOX

Endpoints

®* Move directly to the module “"Endpoints”.

* Remember, “Endpoints” refer to the electronic process of
retrieving fate and toxicity data stored in the Toolbox and it can
be gathering in a global fashion or on a more defined basis.

* In this example we only want to retrieve data on toxicity to fish
so select the following databases containing information on
aquatic toxicity:

* Aquatic ECETOC

* Aquatic Japan MoE

* Aquatic OASIS

* Aquatic US-EPA ECOTOX

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

Endpoints
Gather data

L il 588\

- 0 1
LBOX Ll 10100 About Update
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—CAS Number 111-11-7 66-25-1 N/A
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— Molecular Formula CTH140 CBH120 CTH140
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EPhysical Chemical Properties

i
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@ Allendpoints  (7) Choose... from Tautomers

Inventories

1. Select databases related to the target endpoint; 2. Click Gather; 3. Click OK.
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QSAR TOOLBOX

Endpoints
Available experimental data

®* Results are available for two effects:

- Growth for Tetrahymena pyriformis for both n-
hexanal and n-heptanal.

- Mortality for two species: Pimephales promelas and
Poecilia reticulata for both n-hexanal and n-heptanal
(see next screen shot).

* These can potentially be used for read-across to fill in
the data gap for the third target: 3-ethyl-1-pentanal
(e.g. using the lowest available LC50 result).
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Endpoints
Available experimental data

R

About Update

¥ Profiling » Endpoint » Category Definition  » Data Gap Filling
Delete Tautomerize
&
d by LMC, Bulgaria

Filter endpoint tree.., [t Earget | [2 arget]
[l Physical Chemical Properties fe - B cry
M Environmental Fate and Transport Structure ”_/—/‘/ ﬂ_/_/_ ;,:>‘/
E; E E
=48 h
=Protozoa
[l Human Health Hazards HIETE e
ICiliatea
Tetrahymena pyrifornf@a. (2/2) M: 114 mglL M: 152 mg/L D
FHImmabilisation
[HHIntoxication (1/12) M: 9 mg/L, 5.9 mg...
FH=IMortality
HEIECE0
FEILCE0
H#3 h (1/2) M: =10 mgiL, =22 ...
FE12 h o
24 h (1/6) M: 18 mgiL, =10 .
HE48 h (1/6) M: 5.5(4.5:6.7) mg...
HET2 h (1/4) M:=4.3 mg/L, 5.5(
96 h
nventories A%EAnimaha
HEArthropoda (Invertebrates) (1/2) M: 5.3(4.3;6.T) mg...
u 1 Chordata (Vertebrates)
\Actinopterygii (Fish)
Lepomis macrochirus
Leuciscus idus
Pimephales promel (2/6) M: 12 mg/L M: 17.8 mg/L, 22(2... )
Poecilia reticulata _ .86 mo/l M: 9.79 mg/L
Undefined Test organisms (species)
HAMallusca (Invertebratas) S
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Outlook

* Background

* Objectives

* Specific Aims

* The exercise

* Workflow of the exercise 1
®* Chemical Input
* Profiling
®* Endpoints
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Profiling

* Click on “Profiling” to move back (yes back) to the
previous module.

* Remember that "“Profiling” refers to the process of
retrieving information on the target compounds, other
than and toxicity data.

* Available information includes likely mechanism(s) of
action.

* In this exercise we will use the profiling results to
evaluate the robustness of the analogue approach.
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Profiling
Profiling the target chemical

* As you remember, the outcome of the profiling determines the
most appropriate way to search for analogues.

* For this example the following mechanistic and endpoint specific
profiling methods should be selected:

- Aquatic toxicity classification by ECOSAR
- Acute aquatic toxicity MOA by OASIS
- Acute aquatic toxicity classification by Verhaar(Modified)

* Select those 3 "“profiling methods” by clicking on the boxes
before the names of the profilers before clicking “Apply” (see
next screen shot).
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Profiling
Profiling the target chemical

o0 O X BN
sh

011
10100 about Update

QSAF LBOX Ll 5

} Profiling » Endpoint ¥ Category Definition  » Data Gap Filling

= ~&linp Profiing Schemes

¥

Apply

:Filter endpoint tree... [1 arget | [2 target | [2 ttarget]

o, s -
Structure ”_/—/‘/ /_/_F

& #

= o

rEImmaobilisation

Profiing methods

Lnselect Al

iginal)

rhaar (v

Hlintoxication (1112 M:9mglL, 59 mg .
HEIMobility
ElMartality | |
HEECE0 [
FEELS0
HEILCE0
3 h (1/2) M: =10 mgiL, =22 ...
12 h
24 h (1/6) M: =18 mg/L, =10 ...
48 h (1/6) M: 5.5(4.5:6.7) mg...
HE72 h (1/4) M: =4.3 mgiL, 5.5(...
96 h
_TEAmmaha
rHArthropoda (Invertebrates) (1/2) M: 5.3(4.3:6.7) mg...
Metabolism/Transformations Chordata (Vertebrates)

JActinopterygii (Fish)

sciect Al | unselectal

Documented Lepomis macrochirus
Leuciscus idus
Oncorfiynchus mykiss
FPimephales promelas (2/6) M: 12 mgiL MZ 17.8 mall, 22(2...
Poecilia reticulata (2/2) M: B.86 mg/L M: 9.79 mg/L

Salmo gairdner (new name: oncorh.
Undefined Test organisms (species)
rHFMollusca (Invertebrates)
FIRntifara S

1. Select the profilers related to the target endpoint; 2. Click Apply.
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Profiling
Profiling the target chemical

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

* The results of profiling automatically appeared as a
dropdown box under the target chemical.

* The target and source chemicals have the same
mechanisms or modes of action relevant for acute
aquatic toxicity.

* The Toolbox does not provide any arguments against
read-across (see next screen shot).
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QSAR TOOLBOX

Profiling
Profiles of the targets

- i LN X RN
QSAR TODLBOX G T3 E th 10100 .

¥ Profiling » Endpoint ¥ Category Definition  » Data Gap Filling
Profiling Profiling Schemes The OECD QSAR Toolbox

i a . Frr (Zraninina Chomieas o
: _ « In this case the

|1 [target] ||2[targat] HEI[target] target and source

: chemicals have
Structure ”_/_/" f/_/_/_ 6//:>~—/ the same

T Em— mechanisms and
Hlsubstance entty .

EIPhysical Chemical Properties modes Of aCtIOI'l.

EEnvironmental Fate and Transport

ElEcotoxicological Information [2/49) M: 17.8 mg/L, 9.79... . SO the TOOl bOX

EHuman Health Hazards

Prtl / does not provide
Endpoint Specific
port P any arguments

against read-
across.

Profiing methods .FiHEI' endpoint tree. ..

unsciectal | anvert | about |
hazard = iginal)

~ Class 3 {unspecific.. Class 3 (unspecific. . Class 3 (unspecific
Aldehydes Aldehydes Aldehydes
Idehydes (Mono) Aldehydes (Mono) Aldehydes (Mona)

Acute aquatic toxicity classification by Verhaar
Acute aquatic toxicity MOA by OASIS
Agquatic toxicity classification by ECOSAR

« This step is
critical for next
Metabolism,Transformations

grouping of
P @ oo analogues.

Mammalizn

m N

1. Right click to see why this target is
classification by ECOSAR
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Aquatic toxicity classification by ECOSAR

Category definitions

of “n-heptanal”

Profile Description

4 - Aquatic toxidty dassification by ECOSAR
- Adid Halides

- Acid moiety

- Acrylamides

- Acrylates

- Aldehydes (Mona)

- Aldehydes (Poly)

- Aliphatic Amines

- Alkaxy Silanes

- Amides

- Anilines {amino-meta)

- Anilines (amino-ortho)

- Anilines (amino-para)

- Anilines (Hindered)

- Anilines (Unhindered)

- Airidines

- Benzodioxoles

- Benzotriazoles

- Benzoylcydohexanedione
- Benzyl Alcohols

- Benzyl Halides

- Benzyl Imides

- Benzyl Nitriles

- Carbamate Esters

- Carbamate Esters, Phenyl
- Carbonyl Ureas

- Diazoniums, Aromatic

- Diketones

- Epoxides, mono acid subst
- Epoxides, mono

- Epoxides, Poly

- Esters (phosphate)

- Esters (Phosphinates)

- Esters

- Esters, Dithiophosphates
- Esters, Monothiophosphates
- Halo Adds

- Halo Alcohols

- Halo Epoxides

- Halo Ester

- Halo Ethers

- Halo Ketones (2 free H)
- Halo Nitriles

- Haloacetamides

- Haloimides

- Halopyrdines

- Hydrazines

- Hydroguinones

- Imidazoles

- Imides

- Inorganic Compound

m

The OECD QSAR Toolbox for Grouping Chemicals into Categories

ECOSAR Class Definition: Aldehydes (Mono)
The Aldehydes (Mono) class is identified by the following structure:

0]
I

P

H R1

R1 - attachment must be either an alkyl carbon, aromatic carbon, carbonyl or hydrogen.

The structure can contain only one aldehyde functional group to be classified as Aldehydes (Mona). If a structure contains more than one aldehyde group, it will be classified as
Aldehydes (Poly).

If the R1 attachment is an olefinic carbon, acetylenic carbon or allyl group (-CC=C), the structure will be classified as a Vinyl/Allyl Aldehyde. Inthe current ECOSAR program, structures
classified as Vinyl/Allyl Aldehydes are not additionally classified as Aldehydes (Mono).

SMILES String Identifications:

0=C or 0=C[H] or 0=CH

0=CC ... (no other attachments to carbonyl)
0=Cclcceect! ... (no other attachments to carbonyl)

Associated ECOSAR Class(s):
Aldehydes (Poly) - If a structure contains more than one aldehyde group, it will be classified as Aldehydes (Poly) instead of Aldehydes (Mono)

VinylUAllyl Aldehydes - If the R1 attachment is an olefinic carbon, acetylenic carbon or allyl group (-CC=C), the structure will be classified as a VinyliAllyl Aldehyde. Inthe current
ECOSAR program, structures classified as Vinyl/Allyl Aldehydes are not additionally classified as Aldehydes (Mono).

m

Example Aldehydes (Mono).
CAS No. Name SMILES Notation
75-07-0 Acetaldehyde 0=CC
123-72-8 Butanal 0O=CCCC
555-16-8 Benzaldehyde, 4-nitro- 0=Cc(cce{N{=0)(=0))c1)cl
143-53-8 o-Vanillin 0=Cc(c(0)c{0C)cel)cl
454-89-7 Benzaldehyde, 3-(trifluoromethyl}- | O=CccceclC{F){F)F)cl
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QSAR TOOLBOX

Profiling
Recap

* You have entered the source and target chemicals being
sure of the correct structures.

* You have checked the relevant databases for available
experimental results.
* You have profiled the source and target chemicals.

®* You have evaluated the robustness of the analogue
approach and concluded that the read-across may be
acceptable.
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Outlook

* Background

* Objectives

* Specific Aims

* The exercise

* Workflow of the exercise 1

* Workflow of the exercise 2
* Chemical Input
* Profiling
®* Endpoints
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Chemical Input
Exercise 2

Read-across of acute toxicity to fish from 1-hepatanal and
1-hexanal to 2,5-diene-4-methyl-hexan-1-al.

1-hexanal 2,5-diene-4-methyl-hexan-1-al

1-heptanal

_ — —CH>

—0 /—/—/O
+ —_—
H c—/—/—/ CHs //_—// Chs

3
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QSAR TOOLBOX

Chemical Input
Exercise 2

* In the second example, we use the same source
chemicals and a different target chemical.

* We can therefore simply delete the previous target
chemical and enter the identity of the new target
chemical.

* Right-click above the structure of chemical 3-ethyl-1-
pentanal and select "Delete chemical” (see next screen
shot).
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Chemical Input
Exercise 2

) - (B7610) Y RS
QSAR TDOLBOX E i foro0

About Update
¥ Endpoint » Category Definition  » Data Gap Filling

Profiling Profiling Schemes

¥

Apply

Profiing methods :Filher endpoint tree... |1 [target] | |2 [targef] | |3 [target]

n by Cramer g4 - o o,
Structure y_/—/‘/ _/_/_ ,:>=/
4 4
L = o
Focus
R this target
Substance Identity emeavethis targ
CAS Number 1717 66-25-1 ; SR
Chemical IDs EINECS:2033984  EINECS:2006245  NA FEET b
heptaldehyde hexanal Select all as targets
Remove all as targets
CremE s heptanal hexylaldehyde N,  Edit and add target
heptanal {n-heptan... - 2
Molecular Formula CTH140 C6H120 CTH140 Add target
Structural Formula CCCCCccc=0 CCCCcc=0 CCC(cc)cq Addi

[HPhysical Chemical Properties

[«
HEmvironmental Fate and Transport X
[EEcotoxicological Information (2/49) M:12mg/L, 886 ... M:17.8 mglL, 8.79...
MAHuman Health Hazards @ Save to SMI file (DayLight format)
Prafile : Hl Save to SMIfile

Endpoint Specific Print structures

&
Acute aquatic toxicity classification by Verhaar (M._. Class 3 (unspecific... Class 3 (unspecific... Class 3 {un o Export data for targets
Metabolism/Transformations Acute aquatic toxicity MOA by OASIS Aldehydes Aldehydes Aldehydes |k Bxport CAS list

Aquatic toxicity classification by ECOSAR Aldehydes (Mono)  Aldehydes (Mono)  Aldehydes (| =

o' Query tool matrix Ctrl+F3
Documented
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QSAR TOOLBOX

Chemical Input
Exercise 2

* Add the new target chemical as in the previous
exercise.

* To add the third chemical by hand into the matrix, right-
click above the structure and select "Add category” and
then “Drawing”.

* Enter the SMILES for 2,5-diene-4-methyl-hexan-1-al:
O=CC=CC(C)C=C and click "OK".
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Chemical Input
Exercise 2

- Gioie’ e
QSAR TODOLBOX i3 5 h 10105 .
» Profiling » Endpoint » Category Definition  » Data Gap Fill

Profiling Profiling Schemes

¥ ]

Apply

Filter endpoint tree. .. |1 [target] \ |2 [target] 1

Profiling methods =
ocus
.
; ainal) Rernove this target
: catio er (original) o,
Set AOP target
Structure ﬂ_/—/‘, — 9
= = Add to Study Pad
Select all as targets
Substance dentity Remove all as targets 2
CAS Number 1117 ] \,  Edit and add target
Chemical IDs EINECS:2038984 EINECS:2
Add target L4
heptaldehyde hexanal
Add in category [ CAS# Shift+F4
Chemical Name
heptanal hexylaldeh| % Delete 1] Chemical Name Shift+F5
heptanal (n-heptan... 5 .
Molecular Formula CTH140 CBH120 X Deleteall except current ‘ﬂ flcking Sh!ﬁﬁx
Structural Formula CCCCCCC=0 CCCCCC=| [ Saveto SMIfile (DayLight format) B Seteckin bt tbacehitel]
EPhysical Chemical Properties [E savetosmifile g Selectfrom Ir?ventwy 3
EEmironmental Fate and Transport & Print structures [ [Eesnimmis
EEcotoxicological Information (2/49) M:12mg/l, 886 . M:17.8 mg o Export data for targets
EHuman Health Hazards ) I Export CAS list
Rl ) 7 Query tool matrix Ctrl+F3
Endpoint Specific
Acute aquatic toxicity classification by Verhaar (M... Class 3 (unspecific... Class 3 (unspecific...
Metabolism/Transformations Acute aquatic toxicity MOA by DASIS Aldehydes Aldehydes
Aquatic toxicity classification by ECOSAR Aldehydzs (Mono)  Aldehydes (Mono)

Documented
d Mammalian metabs

1. Right-click above the structure; 2. Select Add category; 3. Select Drawing
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Chemical Input
Exercise 2

e - g EEY)
QSAR TOOLBOX TIs 5 & 10100

About Update
» Profiling » Endpoint } Category Definition  » Data Gap

Profilng Profiling Schemes

Profiing methods Filter endpoint tree. .. | [2 ftargetl

seiectal | unseiect al
arc )
Structure ”_/—/‘/ ﬂ_/_/_
4

rd onb
Substance Identity

CAS Number *| 2D Editor EI_

Chemical IDs YN E: 4 Tl v - e B IE T (H
s edfgchi | O=CC=CE[EIE=d] [ Draw @ | ve

Hé, h ” Edit names}

Templates | Wwark

Chemical Name

Molecular Formula
Structural Formula Add
Physical Chemical Properties

Emvironmental Fate and Transport
Ecotoxicological Information (2/49) M:1

Human Health Hazards
Profile
Endpoint Specific
Acute aquatic toxicity classification by Verhaar (M.

Metabolism, Transforma Acute aquatic toxicity MOA by OASIS
Aquatic texicity classification by ECOSAR

Documented

drag the mouse with left butt| to create bond

o 0K X Cancel ]

4. Type O=CC=CC(C)C=C in SMILES/InChi window; 5. Click OK.

The OECD QSAR Toolbox for Grouping Chemicals into Categories 15.07.2016 58




QSAR TOOLBOX

Outlook

* Background

* Objectives

* Specific Aims

* The exercise

* Workflow of the exercise 1

* Workflow of the exercise 2
®* Chemical Input
* Profiling
®* Endpoints
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QSAR TOOLBOX

Profiling

* In the module profiling, profile the new target chemical
with the 3 profilers relevant for aquatic toxicity, in the
same way as for the previous example.
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QSAR TOOLBOX

Profiling
Profiles of the targets

® B
QSHR TOOLBOX @ m E ? m E _:mut’updata‘k =

} Profiling » Endpoint ¥ Category Definition  » Data Gap Filling

The OECD QSAR Toolbox
for Groupil nicals
# E B into Categork

i = pekee Developed C, Bulgaria
In this case the
Structure ”_/_/‘/ J/_/—Fc‘] //—(m" ta rget and

Profiling Profiing Schemes

Profiing methods Fiter endpoint tree.., [1 arget | [2 target | [2 ttarget]

seiect Al | _unselect 2l

tion by Cramer (original)

=
I e st oty d analogue (source)
Acute aquatic toxic o
Aquatic toxicity fica ] Substance Identity Ch e m |Ca IS d 0 n Ot
ccumulation CAS Number IR 25 WA
i : Chemical IDs EINECS:2038984  EINECS:2006245  NA have same
heptaldehyde hexanal mechanism and
Chemical Name
heptanal hexylaldehyde “
heptanal (v-heptan... modes of action,
Walecular Formula C7TH140 CBH120 C7H100 .
Structural Formula CCCCCcCC=0 CCCCcCcc=0 CC{C=C)C=CC=0 reg a rd I n g
) EPhysical Chemical Properties ECOSAR
eratinocyte gene expre ElEnvironmental Fate and Transport . )
ncologic Primary Classificati EEcotoxicological Information (2/49) M:12mg/L, 8.86 ... M:17.8 mg/L. 9.79... Cla sslflcatlon
rotein binding alerts for
_ e FlHuman Health Hazards
rotein binding alerts for
Profe * So the read-
etinoic Add Receptor Binding Endpoint Specific

across is

~ Class 3 (unspecific... Class 3 (unspecific... Class 3 (unspecific..
Aldehydes Aldehydes Aldehydes
dehydes (Mono) Aldehydes (Mona) Vinyl/Allyl Aldehydes

Acute aquatic toxicity classification by Verhaar
Acute aquatic toxicity MOA by OASIS
Aquatic toxicity classification by ECOSAR

Metabolism/Transformations

Csiecal | unedectas | imet ] sooui ] questionable in
Documented

v Mormalen mtab this case with this
erved Microbial metabol .
erved Rat In vivo metab pa rtlcu Ia r
Mo ed Rat Liver 59 metal

simlated 1 analogues

jon simulator

1. Right click to see why this target is
classification by ECOSAR
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QSAR TOOLBOX

Recap

®* You have replaced a target chemical with another target
chemical in the data matrix.

* You have profiled the new target chemical.

®* You have evaluated the robustness of the analogue
approach and concluded that the read-across may not
be acceptable by using the current analogue chemicals
(source)

* The further workflow is to search for more suitable
target analogues
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QSAR TOOLBOX

Searching for More Suitable Analogues

* Before searching for more suitable analogues, delete n-
hexanal and n-heptanal from the data matrix by right-
clicking above each of them and select "“Delete
chemical” or right-clicking above the target (2,5-diene-
4-methyl-hexan-1-al) and select “"Delete all except
current” (see next screen shot).

* The aim of the next part of the exercise will be to find
analogues which have the same profiling results as the
target chemical.
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QSAR TOOLBOX

Searching for More Suitable Analogues

‘x‘ W 58\ E
10100
» Endpoint » Category Definition  » Data Gap

QSAR TOODLBOX About Update

Profiling Profiling Schemes

Developed by LMC, Bulgari

Profilng methods Fiter endpoint tree... |1 [target] | |2 [target] ‘ ‘3 [target]

a; c rame iginal) - = o
Structure gv—/_/‘, ; /_/_/_ :{ﬁgf_{j
Focus
Substance Identity Remove this target
CAS Number 111-71-7 66-25-1 N/A Set AOP target
Chemical IDs EINECS:2038984 EINECS:2006245 ‘ NA Add to Study Pad
heptaldehyde hexanal Select all as targets
Chemical Name heptanal hexylaldehyde Remove all as targets
heptanal (n-heptan . Editand add target
Molecular Formula C7TH140 C6H120 CTH100
& e B s CCeeeee=0 ceeeee=0 coc=cio=(  Addtaret
Add in category
HPhysical Chemical Properties % Delete 2
[HEnvironmental Fate and Transport
cotoxicalogical Information (2/49) M- 12mg/l 886 . M 178mgL, 979 X Delete all except current
[EHuman Health Hazards . [E saveto SMifile (DayLight format)
Profile H Save to SMI file
Endpoint Specific &% Print structures
Acute aquatic toxicity classification by Verhaar (M... Class 3 (unspecific.. Class 3 (unspecific... Class 3 (uns| oy Export data for targets
Metabolism/Transformations Acute aquatic toxicity MOA by OASIS Aldehydes Aldehydes Aldehydes | ) Export CAS st
Aquatic toxicity classification by ECOSAR Aldehydes (Mono)  Aldehydes (Mono) — VinyVAlyl A} _ —— CuleF
Documented et

‘ 1. Right click in the space above the target chemical; 2. Select Delete All except current.
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QSAR TOOLBOX

Searching for More Suitable Analogues

pr— T — — Gl N
QSAR TOOLBOX &) 25 B o1l ol

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

Categorize Delete

=

mbine

Structure

éfli
Substance ldentity
CAS Number N/A
Chemical IDs HA
Chemical Name
Molecular Formula CTH100
Structural Formula CC(C=C)C=CC=0

EIPhysical Chemical Properties

EEnvironmental Fate and Transport

ElEcotoxicological Information
uman Health Hazards

Profile
Endpoint Specific
Acute aquatic toxicity classification by Verhaar (M_.. Class 3 (unspecific
Acute aquatic toxicity MOA by OASIS Aldehydes
Aquatic toxicity classification by ECOSAR Vinyl!Allyl Aldehydes

Defined Categories

ument_1
[1] Add to category

3. Move to the module Category Definition to launch a search for
more suitable analogues.
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QSAR TOOLBOX

Outlook

* Background
* Objectives
* Specific Aims
* The exercise
* Workflow of the exercise 1
* Workflow of the exercise 2
®* Chemical Input
* Profiling
®* Endpoints
* Category definition
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QSAR TOOLBOX

Category definition
Searching for More Suitable Analogues

®* Currently it is not possible to query directly by several
profiling results in parallel. The user has first to query
according to one profiler and then subcategorise the
results step-by-step according to other profilers.

* For this example, the user could first select the ECOSAR
profiler of the target chemical and query for all the
chemicals with the same structural feature in the
selected databases (see next screen shot).
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Category definition
Searching

sh

Tlo
» Profiling

B

» Endpoint

LBOX

Categorize Delete

Filter endpoint tree...

» Category Definition

o1
10100
» Data Gap Filling

1 [targef]

Structure

Substance ldentity
CAS Number
Chemical IDs

Chemical Name

Molecular Formula

Structural Formula
EPhysical Chemical Properties
ElEnvironmental Fate and Transport
EEcotoxicological Information
EIHuman Health Hazards

Profile
Endpoint Specific

Acute aquatic toxicity MOA by OASIS
Aquatic toxicity classification by ECOSAR

Defined Categories

Acute aquatic toxicity classification by Verhaar (M.

CTH100
CC(C=C)C=CC=0

Class 3 {unspecific...
Aldehydes
Vinyl/Allyl Aldehydes

for More Suitable Analogues

6586

About Update

Aquatic toxicity classification by ECOSAR

Target(s) profies

vinyl/allyl Aldehydes

All profiles

Acid Halides

Acid moiety
Acrylamides
Acrylates
Aldehydes (Mona)
Aldehydes (Poly)
Aliphatic Amines
Alkoxy Silanes

Amides i 3

Arilimae 1 +=1

ol

[T invert result
[T strict

¥ OK

Combine profiles logically
@ AND OR

1. Highlight “Aquatic toxicity classification by ECOSAR"; 2. Click Define and
confirm the category from classification by ECOSAR profiler; 3. Click OK.
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ategory definition
Searching for More Suitable Analogues

. foio10" s 8 %
QSAR TOOLBOX &) H A

About Update

» Profiling » Endpoint ¥ Category Defi on ¥ Data Gap Filling

Categorize Delete
¥ ]

.F\Iter endpoint tree...

2
Structure //_(:

Ultirr

Endpoint ;pecﬁc Substance |dentity
CAS Number N/A
Chemical IDs NA

Chemical Name

(ot 2B BN G ST by des (Aguatic boxicity dassification by ECOSAR]

Molecular Formula C7H100
Structural Formula CC(c=C)c=CC=0

[EPhysical Chemical Properties

EHEmvironmental Fate and Transport

B Ecotoxicological Infarmation

BEHHuman Health Hazards

Profile

Endpoint Specific

Acute aquatic toxicity classification by Verhaar (M... Class 3 (unspecific
Acute aquatic toxicity MOA by OASIS Aldehydes
Aquatic toxicity classification by ECOSAR Winyl/Allyl Aldehydes

Defined Categories

1. Click OK to confirm the name of the category.
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Category definition
Searching for More Suitable Analogues

* The Toolbox now identifies all chemicals corresponding to
mechanism “Vinyl/Allyl Aldehydes” by Aquatic toxicity

classification by ECOSAR listed in the databases selected under
“Endpoints”.

45 analogues are identified. Along with the target they form a
mechanistic category used for gap filling.

The name of the category appears in the "“Defined

Categories” window, indicating the number of substances
belonging to the category.

Document_1
[1] Add to category

[46] Vinyl/Allyl Aldehydes (Aquatic toxicity dassification by ECOSA
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Category definition
Reading data for Analogues

* The Toolbox will now retrieve those chemicals that have the same
structural functionality as the target chemical based on ECOSAR
profiler (Vinyl/Allyl aldehydes).

* 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? ﬁ

@ Al endpoints () Choose... [] from Tautomers [ V’DK J ’ xCamﬂ l

* In this example, as only databases are selected that contain
information for aquatic toxicity endpoints, both options give the
same results.
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QSAR TOOLBOX

Category definition
Reading data for Analogues

Due to the overlap between the Toolbox databases same data for
intersecting chemicals is found simultaneously in more than one
database. The data redundancy is identified and the user has the
opportunity to select either a single data value or all data values

r—= 1
Repeated values for: 90 data-points, 31 groups, 14 chemicals
Da13 points...
Endpoint CAS Structure Value additional_comme . Select one
LE50 107-02-8 27(24;30) micrograms
57 pef Iitér } g
4 Invert
i
LC50 107-02-8 = 2?{2_4;30} micrograms
per lter | Checkal
IGCS0 NfA ‘_(_(_J 0.000832 mol/L
IGC50 M/A S 0.000832 mol /L [ Unchedk Al ]
LC50 4170-30-3 0.71 miligram per liter TIME/OTHER
DURATIOMS a
- Tomi 2 e ]
!
nf,-—“r TO 47.00% v oK
ma/L/fCLf21.00%
,

i |:| 3
1. Click Select one and then 2. Click OK.
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Category definition
Reading data for Analogues

The system automatically gives indication for the number of
gather experimental data points

— '1

830 data peints gathered across 43 chemicals,

1. Click OK
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QSAR TOOLBOX

ategory Definition
Defined category

i — TR
QSAR TOOLBOX T13 E o1 o0

» Profiling } Endpoint » Category Definition  » Data Gap Fil

About Update

Categorize ECD QSAR
Cl

Filter endpoint tree... |1 [targef]

e CHz crz " <_ &
Structure gﬁj_(: /ﬁé‘ é/_//_ ) b o p /_{’

[HSubstance Identity
Physical Chemical Properties
Environmental Fate and Transport
[JEcotoxicological Information
FlAguatic Toxicity (38392) I Mo 00114 mg/L 0. M- 14 mg/l, 146 . M- 594 mgll 529 M- 34 mgl 7050 M 0.014mgl, 00 M 103
Sediment Toxicity
[HTerrestrial Toxicity il " M: 5.61E-5 g, 1.74.. M: 241 mg/L M: 1.2E3 milligram...
[HHuman Health Hazards
Profile
Endpoint Specific

Acute aquatic toxicity classification by Verhaar (M... Class 3 (unspecific...
Acute aguatic toxicity MOA by OASIS Aldehydes
Aquatic toxicity classification by ECOSAR Vinyl/Allyl Aldehydes

Defined Categories

ument_1
[mass .,

£25] vinyl/allyl Aldehydes (Aquatic toxicity dlassification by ECOsalfl 2
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Category Definition
Subcategorisation

* After the available data has been retrieved, the user
can then further subcategorize the results according to
the following subcategorisations:

- MOA of action
- Verhaar classification
* These steps are summarized in the next screen shots.
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Category Definition
Subcategorisation by Acute aquatic toxicity
MOA by OASIS

- AR DOLBO 2 = 0100 Spmameee p Adjust options
P ory De Re
o Aldehydes
= D
:Filr.er endpaint ree. .. [ target] B IE o
© T
o CHz crs dpo pe

Structure — af_(j gx—/f gx—‘r =

EHSubstance Identity ehydes

EPhysical Chemical Properties v

S bt EEnvironmental Fate and Transport 3
Sty hm?ky fication by ElEcotoxicological Information
it mAquatic Toxicity (28/392), [N M 0.0114 mg/l, 0. M- 14mg/l, 146 . M-
Sediment Toxicity

HTerrestrial Toxicit 12/438 M: 561E-59, 1.74... M: 241 mg/L

Bl Define categary na
EIPraol

R =

ot T g E I I C R T T Bl teqorized: Acute aquatic toxidty MOA by DASIS

m

Protein binding alerts for Chromosomal aberration by OASIS v.1.2 ]

ctive unspecified  Aldi

“ mn (2
[ OK i [ Cancel ] =
Do F
< I 3
D
I self A& different
< I vl = < n + Remove

The

1. Select current category; 2. Click Subcategorize; 3. Select Acute aquatic toxicity MOA by

OASIS profiler; 4. Remove dissimilar chemicals and 5. Confirm new category by clicking OK.
ECD QSAR Toolbox for Grouping Chemicals into Categories 15.07.2016 6




QSAR TOOLBOX

Category Definition
Subcategorisation by Acute aquatic
classification by Verhaar(Modified)

QSAR TDOLBOX c13 h 16100 B ST ,
¥ Profiling ¥ Endpoint on » Data Gap Filling Ioniza _at pH =4
Ionization at pH = 7.4 Target

Ioniza at pH Class 3 (unspedific reactivity)
Protein binding A “

¥
Protein binding by OEC

Delete

Protein binding potency
|1 [target] Superfragment
hazard classification
ic hazard classification Differ from target by:
Ul © At least one Gt

Er _point Specifi B @ All categories

Aguatic toxicity cla T e
FSubstance Identity Bioaccumula - metabg —

HPhysical Chemical Properties Bioaccumulation - metabo ) Class 3 (unspecific reactivityg

EHEnvironmental Fate and Transport E:u:ujegmda.t.
Carcinogenicity (genot:

Filter endpoint tree...

Structure

HEcotoxicological Information

MAquatic Toxicity 2/7s), [ M- 5.94 mg/L, 529... M: 3.4 mglL, 7.08(..
Sediment Toxicity
HTerrestrial Toxicity (9/84), M: 1.2E3 milligram...
EHHuman Health Hazards .
Profile

Endpoint Specific
Acute aquatic toxicity classification by Verhaar (M. Class 3 (unspecific... Class 3 {unspecific... Class 3 {unspecific..
Acute aquatic toxicity MOA by OASIS Aldehydes
Aguatic toxicity classification by ECOSAR Vinyl/Allyl Aldehydes

ocumented
Observed Mammalian metabol
Observed Microbial metabolis

Selected 0 (3

1. Select category with 39 analaogues; 2. Click Subcategorise; 3. Select Verhaar profiler; Note
1 all analogues are in the same category as the target chemical so no further action is required. 7




QSAR TOOLBOX

Category Definition
Results after subcategorisation

o
QSAR TOOLBOX LlJ 5 10100

} Profiling ¥ Endpoint ¥ Category Definition  » Data Gap

Categorize

&

v, 3 - s, I

[HSubstance |dentity

[HPhysical Chemical Properties
[HEnvironmental Fate and Transport
[HEcotoxicological Infarmation

MAquatic Toxicity @27s), [ M:5.94 mgiL, 52.9.. M:3.4 mglL, 7.05(.. M:0.014 mg/L, 0.0.. M:103 mglL, 569 ... M:135(123,165) m... M:3.92 me
Sediment Toxicity
HTerrestrial Toxicity (9r84), M 1.2E3 milligram... M:17.5 mg/L, 0.8 .
EHuman Health Hazards 3
Profile

Endpoint Specific
Acute aquatic toxicity classification by Verhaar (M... Class 3 {unspecific . Class 3 (unspecific . Class 3 (unspecific . Class 3 {unspecific . Class 3 (unspecific. . Class 3 (unspecific . Class 3 {ur
Acute aquatic toxicity MOA by OASIS Aldehydes
Aguatic toxicity classification by ECOSAR Vinyl/Allyl Aldehydes
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QSAR TOOLBOX

Category Definition
Interpretation of the results

* Following the above-described subcategorisation exercise, 39
chemicals are left in the category. All have same mechanisms of
action.

* The result is a group of chemicals which are classified as
Vinyl/Allyl class by ECOSAR category and have same mode of
action according to the MOA profiler.

* For 4 chemicals, experimental results for acute toxicity to fish are
available- 4 chemicals have 96h-LC50 results from 3.4 to 7.29
mg/l for Pimephales promelas; 2 chemicals have 96h-LC50
results from 7.62 to 9.81mg/| for Poecilia reticulata; 1 chemical
has 96h-LC50 0.91mg/I for Oryzias latipes.

(see next two screen shots)
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Category Definition
Interpretation of the results

96h-LC50 for Pimephales promelas

—_ T — 588 e
QSAR TODOLBOX I3 5 & o100 £ (et (T

» Profiling » Endpoint ¥ Category Definition  » Data Gap Filling

Categorize Delete

d by LMC, Bulgaria

:Fi\ter endpoint tree... |1 [target]
Structure éf’_/ - @% b s éf’_{y‘ JFJ}J“ {‘
rEILCS0
HH3 h
&6 h (1) M: 500 mg/L
12 h
HE24 h (2/2) M: 78.3(71.9:84.8) ...
48 h (111)
FE72 h (1M) a
96 h
_?EIAnimalia
rEHAnnelida (Invertebrates) (1
HEHArthropoda (Invertebrates) iz
rEIChordata (Vertebrates) Show hidden
rEActinapterygi (Fish) Collapse all
— Catostomus commersoni —
@t s Sort (targets priority) Ascending
(- i Sort L3 Descending
| Lep s 0 Function... 4 M- »20 mg/L, 299
— Leu Set tree hierarchy...
= I Export CAS list
— Micropterus salmoides
— Oncorhynchus kisutch [ Export
— Oncorhynchus mykiss (1| W Wiki search species M: 1.67(1.25:2.24) .
— Oryzias latipes 1/ Copy path M: 0.91 mg/L
— Pimephales promelas {4}7—7"-'5-54 mgil, 5.9(... M: 3.4 mg/ll M: 392
b L Draciliz raticylats [242) o

1. Right click above the Pimephales promelas; 2. Select Sort (targets
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QSAR TOOLBOX

Category Definition
Interpretation of the results

96h-LC50 from 3.4 to 7.29 mg/Il for Pimephales promelas

2 2 © TR
10100 About Update
» Endpoint } Category Definition P Data Gap

Delete

:Fi\ter endpeint tree... |1 [target]
i 5
< - frf’:», . . <_ -CHz
Structure ,{"_//_(: é"H_ b - b N &
rEILCS0
HEH3 h
&6 h (/1)
HE12 h
24 h (2/2)
48 h (/1)
72 h (11) O
96 h
4?Bl!\nlmalla
rEAnnelida (Invertebrates) (11)
HEHArthropoda (Invertebrates)
HEIChordata (Vertebrates)
rElActinopterygii (Fish)
— Gatostomus commersoni
— Cyprinodon variegatus
— Jordanella flornidae
— Lepomis macrochirus (1/2) M: =20 mg/L, 2.99...
— Leuciscus idus
— Menidia beryllina
— Micropterus salmoides
— Oncorhynchus kisufch
t— Oncorhynehus mykiss (/1) V. 1.67(1.26:2.24) ...
— Oryzias latipes (171)
t— Pimephales promelas (4/5) i M: 5.94 mgiL, 5.9(... M:3.92 mg/L M: 3.4 mg/L >
— Poecilia reficulata (2/2) -
<[ +
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Category Definition
Interpretation of the results
96h-LC50 results for Poecilia reticulata

] E - M “®8®e\E
QSAR TOOLBOX ) Fh 10100 About Upd
» Profiling ¥ Endpoint } Category Definition  » Data Gap Filling

Delete

Filter endpaint tree...

Structure
S o ek [}
HE3 h
6 h (111)
FEH12 h
HE24 h (2/2)
HEM8 h (111)
HET2 h (11)
96 h il
_?El}-\nima\ia [
rEAnnelida (Invertebrates) (1/1)
rHArthropoda (Invertebrates)
HChordata (Vertebrates) iz
rElActinopterygii (Fish) Show hidden
— Catostomus commersoni Collapse all 3
[ Cyprinodan variegatus Sort (targets priority) Ascending
—Jordanella floridae
— Lepomis macrochirus ( Sort ' Descending M: =20 mg/L, 2.99...
— Leuciscus idus Function... '
— Menidia berylling Set tree hierarchy...
— Micropterus salmoides ) Export CAS list
— O s kisutch
Defined Categories —o s mykiss (168 Export M: 1.67(125:2.24)
T — O e (| W wiki search species
t— Pimephald\promelas ( o EatD 7.2 mgil M: 5.94 mg/L, 5.9(... M:3.92 mg/L M: 3.4 mg/L
— Poecilia reficulata (Zzr
| — Salmo gairdneri (new name: oncorh 2
r
1. Right click above the Poecilia reticulate; 2. Select Sort (targets priority), then 3.

Descending.
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Category Definition

Interpretation of the results
96h-LC50 results from 7.6 to 9.8 mg/| for Poecilia reticulata.

o e
5
10100 About Update
¥ Endpoint b Category Definition  » Data Gap Filling

Delete

Grouping methods _F\Iher endpoint tree... |1 [targef]

O, vi4
e e = e - e
Structure é,_j—(: — /7_/_ ) é=<;) DIF}L/_J' ~ r/_/_/_ — /7_//_ -
FHH3I h
HH6 h (1H) M: 500 mg/L
FH1Zh
HH24 h (212) M: 78.3(71.9:84.8) ..
HH48 h (11)
HH7Z h (1)
96 h |
4?E.ﬁwmalia [
HHAnnelida (Invertebrates) (1)

HHArthropoda (Invertebrates)
HChardata (Vertebrates)
FHActinopterygii (Fish)

— Cafostomus commersoni
— Cyprinodon variegatus

— Jordanella floridae
—Lepomis macrochirus (1£2)
— Leuciscus idus

— Menidia beryllina

— Micropterus salmoides
— Cncorhynchus kKisutch

Defined Categories — Oncorhynchus mykiss (1)
Tl |— Oryzias latipes {11)
— Pimephales promelas (4/5)
I—Poscilia reticulata 212) _jﬁ mglL M- 762 mng
— Salme gairdnen (new name: oncorh. -
<[ 3
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Category Definition
Interpretation of the results

96h-LC50 results for Oryzias latipes

Y E @50 LN N N
QSAR TOOLBOX ) 10100 About Update

» Profiling » Endpoint } Category Definition  » Data Gap Fi

=

te Al

Filter endpoint tree... |1 [target]

Structure ﬁ/—{:m /’74,_/_"’ ({{v‘ }L/_j—ch //_/_/J /’7//_//—“, ,

HE3 h
HE6 h {1) M: 500 mg/L

HE2 h

HE24 h (22) M: 78.3(71.9:84.8)
HEM48 h (1)

HE72 h {11y

—%2—3 h
SlAnimalia

rEAnnelida (Invertebrates)
rHArthropoda (Invertebrates)
HEIChordata (Vertebrates)

=

|Actinopterygii (Fish)
Catostomus commersoni SortTtargets priority) Ascending
Cyprinodon variegatus Sort 4 Descending 4
Jordanella floridae Function... 4
Lepomis macrochirus 4 Set tree hierarchy...

Leuciscus idus )
I Export CASlist

Menidia beryllina
Micropterus salmoides [# Export
1 Oncorfynehus kisutch W Wiki search species
] Oncorhynchus mykiss 4l Gaprpeth
Oryzias latipes (0 - ——
— Pimephales promelas (4/5)

1. Right click above the current fish; 2. Select Sort (targets priority), then 3. Descending. o
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Category Definition
Interpretation of the results

96h-LC50 results for Oryzias latipes

E -— T “8e e\
QSAR TOOLBOX Ll ch About Update

» Profiling » Endpoint » Category Definition

Delete

Grouping methods: Filter endpoint tree. ..
natpH =7.4

[1 targety

Structure é?_//—(:m - » <:2©> o }”_fh:;m r{/_(‘/’ _:c}:

HH72 h

96 h
4?El,ﬁwmaha
HElArthropoda (Invertebrates)
H=Chordata (Vertebrates)
FActinopterygii (Fish)
— Catostomus commersoni
— Cyprinodon vanegatus
—Jordanella floridae
— Lepomis macrochirus  (1/2) M: =20 mg/L. 2.99...
— Leuciscus idus
— Menidia beryllina
— Micropterus salmoides
— Oncorhynchus kisutch

— Oncorhynchus mykiss (1/1) M- 167(125:224)
|— Onyzias latipes ) @
— Pimephales promelas  (4/5) M: 3.4 mg/L M: 7.29 mg/L M:3.92n

— Poecilia reficulata (2/2)
'— Undefined Test orgamism.
“EAmphibia (Amphibians, Frog)
HHMollusca (Invertebrates)

=

H+Rotifera
- e -
39 Subcategorized: Acute aquatic toxicity classification by Verhaar (Modified) sorted desci 1/0/0
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Category Definition
Interpretation of the results

* Further visual analysis of the structures (see next two
screen shots) could indicate that the following results
are most suitable for read-across:

* Pimephales promelas : (E)-3,7-Dimethyl-2,6-octadienal
- 96hLC50 = 7.3 mg/I

* Poecilia reticulata . 2-Ethyl-2-butenal - 96hLC50 = 7.6
mg/|

* Indeed those chemical are structurally most similar
based on branching and functional groups in the
molecule.
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Category Definition
Interpretation of the results

0 H OOLBO & i 10100 é
D ofiling dpo oD ; D ; g po
ateg D
= = - o
Filter endpoint tree... 1 il 2 |3 ‘ |4 | ‘5 | |ﬁ |z|
: o
Structure c{/_/f_(: Jrj__/‘ no n b I
FHEHT2 h
96 h
1Amma\ia
HEHArthropoda (Invertebrates)
rEChordata (Vertebrates)
FHActinopterygii (Fish)
— Gatostomus commersoni
— Cyprinodon variegatus
—Jordanella floridae @
—Lepomis macrochirus  (1/2) M: =20 mgiL, 2.99...
— Leuciscus idus
— Menidia beryllina
— Micropterus salmoides
— Oncorhynchus kisutch
|— Crcorhynchus mykiss (1/1) M: 1.67(1.25:2.24) ...
— Oryzias latipes (1)
|—Pimephales promelas  (4/5) [ M: 7.29 mgiL M: 5.94 mg/L, 6.9(... M: 3.92 mg/L M: 3.4 mgiL
— Poecilia reticulata (212)
Defined Categories ) i
= Jr——— '— Undefined Test organism
“HAmphibia (Amphibians, Frog)
EHMollusca (Invertebrates)
H"Rollfera E|
<[ 2
39 Subcatd . . . - 1/0/0
1. Chemical 2 is most structurally similar to the target analogue.
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Category Definition
Interpretation of the results

QSAR TOOLBOX

o

* Endpoint » Category Defi ion

Delete

Filter endpeint tree. ..

D
o1
10100

» Data Gap Filling

About Update

The OECD QSAR Toolbox
for Groupi

Structure

FEIChordata (Vertebrates)
FEJActinopterygii (Fish)
|— Catostomus commersoni
— Cypnnodon vanegafus
—Jordanella floridae

— Lepomis macrochirus
—Leuciscus idus

— Menidia beryllina

— Micropterus salmoides
— Oncorhynchus kisutch
— Oncerhynchus mykiss
— Oryzias latipes

— Pimephales promelas
— Poecilia reticulata

HHMollusca (Invertebrates)
“HRotifera

5 Days

[HE6 Days

HET Days

[HE8 Days

HE14 Days

{32 Days

<l

(1/2)

(1)
{1n)
(4/5)
(212)

— Salmo gairdneri (new name: oncort. ..
'— Undefined Test arganisms (species)
“EAmphibia (Amphibians, Frog)

(111}
(1/1)
(1/1)
(1/1)

AT~ s

CHa @ ke e E

=]

M: 9.81 mgiL M: 7.62 mgiL

1. Chemical 3 is most structurally similar to the target analogue.
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Category Definition
Recap

®* You have searched for suitable analogues having the

same profile than the target compound by successive
subcategorisation with 3 profilers.

®* You have chosen the most suitable candidates to be
used for read-across based on a visual analysis of their
molecular structure.
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Report

* Remember the report module (not reviewed in this
exercise) 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 obtained prediction could be saved as a file and
loaded later on in the system (see Tutorial 5).

The OECD QSAR Toolbox for Grouping Chemicals into Categories 15.07.2016 90



QSAR TOOLBOX

Congratulation

* You have used some more functions of the Toolbox and
changed up the workflow to address new issues.

By now you should feel comfortable moving the curser
around the basic screens for each one the modules.

* Continue to using the Toolbox and you speed and
confidence will increase sharply.
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