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QSAR TOOLBOX

Background

* This is a step-by-step presentation designed to provide
guidance to the Toolbox user on how to create their own
profiling scheme accounting for the (a)biotic activation of
the chemicals.

* The created custom profiler can be used for searching
precursors of a given target.

* Two examples will be illustrated:
o Searching PBT precursors in the Toolbox databases;
o Searching p-benzoquinone precursors in a specific file.

Note: Please note that building of custom items (such as profilers, (Q)SAR models as well
as importing of custom databases) is only enabled in single user mode.
So, if your Toolbox is installed in multiuser mode, you will be not able to follow this tutorial.
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QSAR TOOLBOX

Objectives

* This presentation demonstrates how to build and
use a new profiling scheme including:

naming of the new scheme;

selection of specific (a)biotic activation;
searching of specific (a)biotic product;

saving the new profiler;

defining category by using the custom profiler;
profiling a chemical list.

O O O O O O
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QSAR TOOLBOX

Profiling
Overview

* As you know, “Profiling” refers to the electronic process
of retrieving relevant information on a compound which
is stored in the Toolbox, other than fate and toxicity
data.

* The Toolbox has many predefined profilers but it also
allows the user to develop new custom profilers.
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QSAR TOOLBOX

The Exercise
Example 1

* In the first example we will build a profiler that identifies
precursors of 1,2,4-trichlorobenzene [CAS 120-82-1] (i.e. we

will search for chemicals that are transformed to our target).

* The 1,2,4-trichlorobenzene (1,2,4-TCB) is considered as a
substance fulfilling the PBT-criteriall:2l, Therefore, the potential
precursors of 1,2,4-TCB could be prioritized for further PBT-

related investigations.

®* Precursors of 1,2,4-TCB will be searched in the Toolbox
databases containing biodegradation (BOD) 301C data.

[1] European Chemicals Agency (ECHA). PBT/vPvB assessments under the previous EU chemicals legislation.
[2] European Chemicals Agency (ECHA). ECB — Summary fact sheet. PBT working group —PBT list No.4. 2008. TC NES subgroup on
identification of PBT and vPvB substances. Results of the evaluation of the PBT/vPvB properties of: 1,2,4-trichlorobenzene.
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https://echa.europa.eu/information-on-chemicals/pbt-vpvb-assessments-under-the-previous-eu-chemicals-legislation
https://echa.europa.eu/documents/10162/d8ffe8bd-fcd6-4ef4-b1c4-b78aafff14ac
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QSAR TOOLBOX

The Exercise
Start building a new profiler

We are going to create a new profiling scheme:
®* Open the Toolbox.
®* Move to the Profiling module
(see next screen shot).
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QSAR TOOLBOX

Building of a new profiler
Define the name of the new profiler

Xe6ed
QSAR TOOLBOX % e

» Category definition P Data Gap Filling » Report -

Profiling Cuoctom nrofile The OECD QSAR Toolbox

@ E‘L’ I L Chemicals

Apply View New Delete

Developed by LMC, Bulgari

= Mew profiler et

3

[ ~] Profiling methods P A ——

Options a 0 Selected I

- 1 .
(£ | SelectAll Unselect All_[ Invert | ofiler name: A-
-_.—amc m.—,i..;.r,.— L = Profiler n o | SE‘EFChII'Ig precursors of 1,2_,

1

1

1

W Organic functional gr ! 1 tl'iCthl rcl-benzene :
1 =

M Organic functional groups, Mo

W Structure similarity i

I Tautomers unstable
I Toxicological

M Repeated dose (H
Il Custom

W AC

Immidiate hydrolysis

vded anilines | Ok | | Cancel

° Metabolism/Transformations
Options 4 0 Selected

Select All Unselect All

M Documented

Autoxidation simulator

1. Go to the Profiling module; 2. Click New; 3. Enter the name of the new scheme, for example
“Searching precursors of 1,2,4-trichlorobenzene”; 4. Confirm by click OK.
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QSAR TOOLBOX

Building of a new profiler
Define type of new profiler

Xoeses@

01010
QSAR TOOLBOX l'h Soo0 % Ea
ofi

The OECD QSAR Toolbox

P Category definition P Data Gap Filling P Report

Profiling Custom profile

B ¢ %N

Apply View New  Delete Developed by LMC, Bulgari

° Documents

° Profiling methods
Opticns 4 0 Selected

Select Al Unselect All

urganic Tunctional g pSs (nesteq

Type of scheme to create >

r -
{Linear or hierarchical scheme

T e R ]

M Structure si
B Tautomers unstable Dendroid scheme (Pricritization scheme)

W Toxicological
M Repeated dose (HESS)

AOT Immidiate hydrolysis
wded aniines OK Cancel

° Metabolism/Transformations
Options 4 0 Selected
Select Al Unselect All

Il Documented
served I'Jlammallan meta

erved Rat Liver 59 merab SIT|
M Simulated
W Autoxidation simulator
im mlahur (alkaline me

1. SeIect the first option for scheme type: Linear or hlerarchlcal scheme; 2. C|IC|( OK.
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QSAR TOOLBOX

Building of a new profiler
Creating a profiling category

Once the scheme is created, it will be defined:

 the name of the profiling category, which will appear on
the data matrix;

« the structure which we will be searching for (i.e. 1,2,4-
TCB);

 the simulator, which will be used to simulate the
transformations of the chemicals (i.e. Microbial
degradation simulator).
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QSAR TOOLBOX

Building of a new profiler
Name a profiling category

O
*

=1 Searching precursors of 1,2,4-trichlorobenzene (Custorn) - Profiling Scheme Browser —

Definition | Properties | Training Set | Literature | Metalnfo Table | Custom Captions | Scheme

Filter:

4 Searching precursors of 1,2 4-trichlorobenzene
Cats 1
= 1

Add Category
Add Group 1
Delete =

Rename -

2
[w)

=
=]

.~ Rename categery s

Coler

Discolor J

Category name: | Precurser of 1,2 4-trichlorobenzene ﬁr‘

Copy

Paste

Redraw
—J4 0K | | Cancel |

Metabolism

1. Right click on “Category 1” and select to Rename it; 2. Put a name that will appear on
the data matrix when profile, e.g. Precursor of 1,2,4-trichlorobenzene; 3. Confirm by OK.
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QSAR TOOLBOX

Building of a new profiler
Define the structural criteria

2! Searching precursors of 1,2,4-trichlorobenzene (Custom) - Profiling Scheme Browser — [} X
Definition | Properties | Training Set | Literature | Metalnfo Table | Custom Captions | Scheme 1
Filter:
4 Searching precursars of 1,24-trichlorobenzene Atego
Precursor of 1,2,4-trichlorobenzene ="
HADD ||
Data Query V=
Parame: ter Query :l
QSAR Domain Query _fl
QSAR Query
Reference Query :l
__ _ Similarity Query _ _ _ ____ :|
14 Structure Query J

2 ' SEEE R ~Copy

Metabolism

First we need to define the structural criteria, i.e. the

structure of the metabolite which we will searching for. The

structural criteria will be defined using the SMARTS language.
1 I

1. Click on the ADD button; 2. Select Structure query.
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QSAR TOOLBOX

Building of a new profiler
Define the structural criteria

(=] Searching precursors of 1,2,4-trichlorobenzene (Custom) - Profiling Scheme Browser

Save Scheme Export Scheme Save Tests View Tests Run All Tests

Categories

y tree

Filter: |

4 Searching precursars of 1,2 4-trichlorobenzens [1] Precursor of 1.2.4-trichlorobenzene
Precursor of 1,2,4-trichlorobenzene

1 Add query

Search method

0 ——— -

L_® smARTS
[1] Structure Query O Predefined

Contents

®Qucrics © Cycles
@®Masks

O Import from file

Add Query
Add Mask

Complex search options
[] Exact connectivity

Cancel ional details
[] Ignore sterec information

[] Exact match

Queries exceution mode

Mapping
Unique mappings

M mops

1. Click on the Add Query button; 2. Select to add SMARTS; 3. Confirm by OK.
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QSAR TOOLBOX

Building of a new profiler
Define the structural criteria

=] Searching precursors of 1,2,4-trichlorobenzene (Custom) - Profiling Scheme Browser

Save Scheme BExport Scheme Save Tests View Tests Run All Tests
Categories

Filter: ||

Training Set Metalnfo Table | Custom Captions @

Category tree
4 Searching precursors of 1,2,4-trichlorobenzene [1] Precursor of 1.2,4-trichlorobenzene
Precursor of 1,2,4-trichlorobenzene

Query details
[1] Structure Query | Metabolism
Contents | SMARTS
4 @Queries

I [clccecct

Add Mask |

Complex search options

[] Exact connectivity
[ ignore stereo information

[] Exact match

Queries execution mode
Mapping
Unigue mappings

Max maps

2. Click Edit to define the structure.

The OECD QSAR Toolbox for Grouping Chemicals into Categories

1. Click on the created SMARTS query in order to define it. The SMARTS editor will appear;
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QSAR TOOLBOX

Building of a new profiler
Define the structural criteria

o °1 SMARTS Editor

®

Smarts ~ J_C1cc(c(cc1CI}CI)C\

oog

mE=)

F=BE

" |

#I o=EE B8
la

Once the SMART editor is opened,
we need to draw the structure which
we will searching for (i.e. 1,2,4-TCB)

Click on the drawing tool (1a) and draw three bonds to the
benzene scaffold (1b). Then click the chlorine symbol (i.e. ClI)
(2a) and click on the bonds”™ ends (2b). Finally click OK (3)
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QSAR TOOLBOX

Building of a new profiler
Define the structural criteria

=) Searching precursors of 1,2, 4-trichlerobenzene (Custom) - Profiling Scheme Browser

Definition | Properties | Training Set | Literature | Metalnfo Table | Custom Captions | Scheme

Filter: |

4 Searching precursors of 1,2 4-trichlorobenzene
Precursor of 1,.2.4-trichlorobenzene

=]
Lw]

= m

The structural criteria is defined. Now we
need to specify the metabolic simulator,
which will be used to simulate the @
microbial degradation of the chemicals. : —

Paste

Redraw

[1] Structure Que Metabolism
-——
SMARTS

Contents
4 @Queries 2 [c1eetetecteneno I e
Search 1: SMARTS

®Masks

Add Query
Add Mask

r-Homelexsearch ontions. Cl
F C
Exact connectivity 1

o

H
Queries execution mode | All ¥ C

Select the options for Exact connectivity and Exact match (1) in order to search for exactly
the same structure, without any other substituents. Then go to the Metabolism tab (2).
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QSAR TOOLBOX

Building of a new profiler
Define the metabolic criteria

'L Searching precursors of 1,2 4-trichlorobenzene (Custom) - Profiling Scheme Browser — (] Y

oave Ju@n2  Mxport Scheme Save Tests  View Tests  Run All Tests

Category tree

4 Searching pri B 4-trichlorobenzene [1] Precursor of 1,2.4-trichlorobenzene

Precursol chlorobenzene

In the current example we search for
chemicals that are potential PBT substances
based on their PBT degradation product.
Therefore, the  Microbial  metabolism
simulator will be used.

Query details

[1] Structure Query Metabolism

Simulatar: FMicrobial metabolism simulator

-t i Cutput
1) Parent
W20 Metaboiites 1O Metabolites
O Al Al
2 [ 3 1When no metabolites: JseParent
1
Process mode
l\ () Parent
4 ) Any
O Al
) Accumulative

Select the Microbial metabolism simulator from the drop-down menu (1). This simulator
will be applied on the chemicals as parents (i.e. Input >> Parents (2)) and we will search
within the whole package - parent and produced metabolites (i.e. Output >> All (3)). The
process mode should be Any (parent and produced metabolites) (4). Finally, click on Save
Scheme (5). 20
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QSAR TOOLBOX

Building of a new profiler
Custom profiler location

QSAR TOOLBOX

P Category definition P Data Gap Filling

Profiling Custom profile

0 g aliN

Apply View New Delete

° Documents

[~ Profiling methods
Cptions 4 0 Selected
f ct A

tein binding ale
inding Poten

The newly created profiling scheme appears
under the Custom section.

The custom schemes can be used in the same
= : way as the rest of profiling schemes within the
M structure amkaty Toolbox installation - for profiling and category

Il Toxicological

M Repeated dose (HESS) defl n |t|0n .
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QSAR TOOLBOX

Building of a new profiler
Custom profiler usage

1010
01 0
QSAR TOOLBOX J.'I'l 10100 %

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

Document Single Chemical Chemical List Search Target Endpoint
ping Chemicals

R XEmm> § &a.@a 8= E- B ¢ ©

New Open Close Save CASH Name  Structure Compaosition  Select i s Database Inventory List Substructure (SMARTS)  Query Define

Developed by LMC, Bulgaria

° Fraler s 1 nt tree... ? 1 [target]
#% Document 1 =] Select endpoint X
# [C: 1:Md: O:P: 0] CAS: 120821
Structure Fitter: [ [ Close!

) Select endpoint b

I Physical Chemical Properties
4 Environments| Fate and Transport

4 Envirenmental Fate and Transport
4 Biodegradation
4 Biodegradation in Water: Screening Tests
Ready Biodegradability

[#] Structure info
(3] Parameters iodegrada wage Treatment Plant
[#] Physical Chemical Properties
[#] Envir tal Fate and Transport
[#] Ecotoxicological Information

nd sediment: simulation tests
eening Tests.

Precursors of 1,2,4-TCB will be S I:D - N
searched in the databases containing L

BOD data. Therefore, we need first to
define the target endpoint, which will

highlight the relevant databases. | oom

Undefine Next 4
Undefine ach

1) Enter the target by CAS (CAS 120-82-1); 2) Click on the Define button in order to define the
target endpoint; 3) Select Environmental Fate and Transport >> Biodegradation >> Biodegradation
in Water: Screening Tests >> Ready biodegradability and then specify the BOD endpoint for 28d
according to OECD 301C guideline; 4) Click Finish to finalize the endpoint definition.
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QSAR TOOLBOX

Building of a new profiler

QSHR TOOLBOX
»
Data Import

Gather Import  IUCLIDG

Export

ol

IUCLID6

° Documents

@& Document 1

# [C: 1;Md: 0;P: 0] CAS: 120821

° Databases
Options 4
f Select All
¥ Data available
Biodegradation NITE
M No data available
M Acute Oral t
ADME Database
M Aquatic
M Aquatic Japan MoE
M Aquatic
M Bacterial mutagenicity

1 Selected
Invert

Unselect All

Inventories
0 Selected

Options 4

Select All

Unselect All

Custom
—

Input » Profiling

Delete

8 &

Database Inventory

Filter endpoint tree...

profil

Structure

[#] Structure info

[%] Parameters

[#] Physical Chemical Properties
[ Envir tal Fate and Ti

—— Bioaccumulation: aquatic

rt

P

— Bioaccumulation: terrestrial
-] Biodegradation

'+ Biodegradation in soil
d | in Water: Scr
Biodegradation Probability
Half-life
-] Ready Biodegradability
(-] OECD 301C

28d
BOD
+—{#] Photodegradation

—{%] Stability in Water
7 1,

rt and Dictribetion Bety Envir

'+ Biodegradation in water and sediment...
Te...

01010
FI'J. %100
10100

P Category definition P Data Gap Filling

)

Y |1 [target]

QC

er usage

| 1) Go to the Data module;

2) Select the

highlighted database.
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QSAR TOOLBOX

Building of a new profiler
Custom profiler usage

[}
QSAR TOOLBOX 10100

» Profiling Cats tion » Data Gap Filling

Categorize Category consistency

EH B & % e

Defing Dafinawith metabolism Subcategorize Combine Clustering Category elements

= Grouping options (Searching precursors of 1,2, 4-trichloro...

Filter endpaint tree...

Documents

Target categories

Precursor of 1.2 4-trichlorobenzene

Structure
ein binding alert:
ein binding alert: 5
otein binding by ¢ [#] Structure info

ein binding [#] Parameters

Physical Chemical Properties
ein Binding ] [ Environmental Fate and Transp|
ein binding ; (D —— Bioaccumulation: aquatic

—— Bioaccumulation: terrestria
—| Biodegradation

r Binding :
-am - ISEPA Biodegradation in Sewa ® Optians
rsors of 1,2.4-trichlorobenzene '#] Biodegradation in soil Down Up Reset Options
iun 1uies by BiR '+] Biodegradation in wate .
. L. All categaries
'~ Biodegradation in Wate (/A "
Biodegradation Prok ERROR!
LRI PROFILING TIMEOUT v

Test dendro for matilta ~] Ready Biodegradabil
Combine profiles Alert performance

test precurors of p-benzoy = GECD 201C [] Invert result
xtended) 28d & AND  OR L Strict -
Ultimate biodeg BOD [] sort results Calculate 4
Uncouplers (MITOTOX) —{#] Photodegradation
Stability in Water oK Cancel
Transport and Distribution ENVIT...

1) Go to the Category definition module; 2) Select the custom profiler; 3) Click on the
Define button; 4) Click OK button to initialize the search of 1,2,4-TCB precursors.
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QSAR TOOLBOX

Building of a new profiler
Custom profiler usage

01010 Xoseod
QSAR TOOLBOX So100 %

=L
=5
Categorize Category consistency The OECD QSAR Toolbox

= . for Grouping Chemicals
E @ a . E into Categories

Define Define with metabelism Subcategorize Combine Clustering  Category elements

¥ Profiling ory 7" » DataGap Filing P Report

Developed by LMC, Bulgaria

T Filter endpaint tree... Y 1 [target] 2 3 4 5 6 o

Searching precursors of 1,2 4-trichlorobenzene e 1 -, ) S 1
0 Selected Structure /@\ ol _,J\C];) . ‘I'_“@ *'\zv"gi\ /@L

Invert

9 Structur o E—

Protein binding alert: i [#] Parameters
Protein binding alert: [ Physical Chemical Properties
Protein binding b

e [Z] Environmental Fate and Transport

—— Bioaccumulation: aquatic =1 Grouping results -

—— Bicaccumulation: terrestrial
-] Biodegradation
Biodegradation in Sewage Treatment... 6 chemical(s) found.
#] Biodegradation in soil

#] Biodegradation in water and sediment...
.| Biodegradation in Water: Screening Te...
Biodegradation Probability

Half-life Read data? w
"] Ready Biodegradability , =) Read data? 2

-] OECD 301C

atits -128d @ Al endpoints ) Choose...

p-benzoyl BOD

Sific by Y —{#] Photodegradation

hazard classi on by Cramer (extended) ] Stability in Water | QK | | Cancel |
Ultimate biedeg

. =rIr rt and Distribution Bety Enuir

Six chemicals are found (the target plus five analogues. Confirm by OK (1). The system offers you to
check for available experimental data for the found analogues in the selected databases. Click OK (2).

Note: The tutorial is consistent with Toolbox v.4.4 (and TB 4.4.1), where the Biodegradation NITE database is
preliminary cached with the microbial metabolism.
If older version of Toolbox is used, the search will take up to several minutes if you make this example for first time.
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QSAR TOOLBOX

Building of a new profiler
Custom profiler usage

— S— m — 88ef
QSAR TOOLBOX @ 100 % D=
¥ Input F Profiling ary ti ¥ Data Gap Filling ¥ Report '@‘E

Categorize Category consistency The OECD QSAR Toolbox

= 3 for Grouping Chemicals
E E % % : E into Categories

Define  Define with metabolism Subcategorize Combine Clustering Category elements Developed by LMC, Bulgaria

Frorrmis Filter endpaint tree... W 1 [target] 2 2 A 5 6 ~
Searching precursors of 1,2 4-trichlorobenzene > Iy e ~ e 1
0 Selected Structure /@L\ ":\CTj:’ /J\? R }l.v&j :%',QJ\ /@f
Invert i [
Protein binding alerts for Chromoso ion by [#] Structure info _
Protein binding alerts for skin sensit ing [#] Parameters
[#] Physical Chemical P i
Protein binding O y_s'm Em_'m st
Protein binding by OEC Envir Fate and Transport

Protein binding potency Cys (DPR/ — Bioaccumulation: aqy |- Gather data - [m] ped
Protein binding potenc —— Bioaccumulation: ter|
=] Biodegradation
S Ecaedratationg 5 points added across 5 chemicals, 1
2 espi +] Biodegradation in
ti id R X g Biodegradation ir
A . 0K

| Biodegradation ir
‘ne Biod ati
Half-life
-] Ready Biodegradability
=] OECD 301C
28d
BOD 515 M: 0 % M: 0 %o M: 0 % M: 1% M: 0 %

—{#] Photodegradation
vic hazard classffication by Cramer (extended) e n
Ultimate biodeg

Uncousles (MITOTOX) Experimental data for BOD 301C is available for all
analogues identified in the selected databases. The
analogues are not biodegradable having data <60%!1l,

[1] OECD guideline for testing of chemicals 301. 1992. Ready biodegradability.
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http://www.oecd.org/chemicalsafety/risk-assessment/1948209.pdf

QSAR TOOLBOX

The Exercise
Example 2: Background

®* Micronucleus positive results for p-benzoquinone [CAS 106-51-4]
are reported in the literaturell-3] and are also available in the

Toolbox.

* Therefore, it could be assumed that the chemicals producing p-
benzoquinone (p-BQ) as a metabolite would also elicit positive

effects in the micronucleus test.

* The hydroquinone/quinone molecular transformations are

reproduced by the in vivo rat simulator available in the Toolbox.

[1] J.L. Bolton, M.A. Trush, T.M. Penning, G. Dryhurst, T.J. Monks. Role of quinones in toxicology. Chem. Res. Toxicol., 13 (2000), pp. 135-160
[2] J.L. Bolton, J.A. Thompson. Formation, biological targets, and resulting toxicity of quinone methides. S.E. Rokita (Ed.), Reactive
intermediates in chemistry and biology: Quinone methides, Wiley (2009), pp. 329-356
[3] R. Ciranni, R. Barale, A. Marrazzini, N. Loprieno. Benzene and the genotoxicity of its metabolites. |. Transplacental activity in mouse fetuses
and in their dams. Mutat. Res., 208 (1988), pp. 61-67
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QSAR TOOLBOX

The Exercise
Example 2

* In the current example we will build a profiler that identifies
chemicals producing p-BQ (i.e. precursors of p-BQ) as a result

of in vivo rat metabolism.

* It will be illustrated how to search precursors in a specific

database. The same could be done using a custom file.
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QSAR TOOLBOX

Building of a new profiler
Define the name of the new profiler

—— 3
01010 X0 ®
01 0 P
10100 e
» Profiling ¥ Category definition » Data Gap Filling b@

QSAR TOOLBOX

Profiling Custom profile The OECD OSAR Toolbox

for Grouping Chemicals
g m Q into Categories

Apply View New Delete

Developed by LMC, Bulgaria
° Jocuments
& Do

= Mew profiler >

° Profiling methods i : - 1
Options 0 Selected Profiler name: || Searching precursors of p- I
Unselect Al b - 1
M Predefined 1| DEnZoguinon 1
Database Affiliation e

ATl
emical Categories
e
emical Categories
ic

M (AQT)Protein binding by OASIS v | QK | | Cancel

° Metabolism/Transformations

Options a4 0 Selected
Select All Unselect All

[l Documented
ved Mammalian meta 1
d Microbial meta

~

A ei s

1. Go to the Profiling module; 2. Click New; 3. Enter the name of the new scheme, for
example “Searching precursors of p-benzoquinone”; 4. Confirm by click OK.
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QSAR TOOLBOX

Building of a new profiler
Define type of new profiler

o0 Xesed
QSAR TOOLBOX SB100 2a

» Category definition » Data Gap Filling b@

Profiling Custom profile The OECD OSAR Toolbox

for Grouping Chemicals
M m m into Categories
(= o

Apply View New Delete

Developed by LMC, Bulgaria
° Documents

& Document 1

[~ Profiling methods =) Type of scheme to create X
Options 4 0 Selected

I Predefined

Unselect All

¥z
{Linear or hierarchical scheme

Affiliation ————
affiatio Dendroid scheme (Pricritization scheme)

T e R ]

QK Cancel

° Metabolism/Transformations
Options a4 0 Selected
[l Documented
M Observed Mammalian metaboli

Unselect All

1. Select the first option for scheme type: Linear or hierarchical scheme; 2. Click OK. H
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QSAR TOOLBOX

Building of a new profiler
Creating a profiling category

Once the scheme is created, it will be defined:

« the name of the profiling category, which will appear on
the data matrix;

« the structure which we will searching for (i.e. p-BQ);

« the simulator, which will be used to simulate the
transformations of the chemicals (i.e. in vivo Rat
metabolism simulator).
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QSAR TOOLBOX

Building of a new profiler
Name a profiling category

I8} Searching precursors of p-benzoquinone (Custom) - Profiling Scheme Browser

Filter:

4 Searching precursors of p-benzogquincne
Cats 1

4

1

Add Category
Add Group 1
Delete =

Definition | Properties | Training Set | Literature | Metalnfo Table | Custom Captions | Scheme

2
[w)

s
=

Rename -

Coler

Discolor

" Rename category

Category name: |Precursor of p-benzeguinone

Copy

—§¥ ¥
N
FElie] el

Redraw
—d¢ OK | | Cancel |

Metabolism

1. Right click on “Category 1” and select to Rename it; 2. Put a name that will appear
on the data matrix when profile, e.g. Precursor of p-benzoquinone; 3. Confirm by OK.
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QSAR TOOLBOX

Building of a new profiler
Define the structural criteria

Searching precursors of p-benzequinone (Custom) - Profiling Scheme Browser

Definition | Properties | Training Set | Literature | Metalnfo Table | Custom Captions | Scheme 1

Filter:
ego
s e

4 Searching precursors of p-benzoquincne
Precursor of p-benzoquinone 1
Data Query J

Parameter Query DEL |

QSAR Domain Query

QSAR Query AND |
Reference Query :l
OR

Metabolism

First we need to define the structural criteria, i.e. the structure of the metabolite
which we will searching for. The structural criteria will be defined using the

SMARTS language.

1. Click on the ADD button; 2. Select Structure query.
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QSAR TOOLBOX

Building of a new profiler
Define the structural criteria

(=} Searching precursors of p-benzoquinone (Custom) - Profiling Scheme Browser

Save Scheme Export Scheme Save Tests View Tests Run All Tests

Cateqories

y tree

Filter: |

4 Searching precursors of p-benzoquinone [1] Precursor of 1.2.4-trichlorobenzene
Precursor of p-benzoquinone

1 Add query

Search method

0 ——— -

L_® smARTS
[1] Structure Query O Predefined

Contents

®Qucrics © Cycles
@®Masks

O Import from file

Add Query
Add Mask

Complex search options
[] Exact connectivity

Cancel ional details
[] Ignore sterec information | |

[] Exact match

Queries exceution mode

Mapping
Unique mappings

M mops

1. Click on the Add Query button; 2. Select to add SMARTS; 3. Confirm by OK.
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QSAR TOOLBOX

Building of a new profiler
Define the structural criteria

(8} Searching precursors of p-benzoquinone (Custom) - Profiling Scheme Browser
Save Scheme Export Scheme Save Tests View Tests

Run All Tests

Categories

Filter: |

Category tree

Training Set Metalnfo Table | Custom Captions
4 Searching precursors of p-benzoguinone

[1]1 Precursor of 1.2,4-trichlorobenzene
Precursor of p-benzoquinone

Query details
[1] Structure Query | Metabolism
Contents 1 SMARTS
4 @Queries

1 ‘ clecece
1

Add Mask |

Complex search options
[] Exact connectivity
[] Ignore stereo information

[ Exact match

Queries execution mode
Mapping
Unigue mappings
Max maps

2. Click Edit to define the structure.

The OECD QSAR Toolbox for Grouping Chemicals into Categories

1. Click on the created SMARTS query in order to define it. The SMARTS editor will appear;
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QSAR TOOLBOX

Building of a new profiler
Define the structural criteria

o (2] SMARTS Editor

e =

| Smarts v | C1=CC(C=CC1=0)=0

EoiiEe B8

Precursor of|

O] 3 | L]

Once the SMART editor is opened,
we need to draw the structure which
we will searching for (i.e. p-BQ).

Click on the cleaning tool (1) in order to clean everything. Select the
cyclohexane template (2). Use the drawing tool (3a) to draw two
bonds to the scaffold (3b) and the double bonds (second click over a
bond converts it to double bond). Then click the oxygen symbol (i.e.
O) (4a) and click on the bonds"™ ends (4b). Finally click OK (5).
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QSAR TOOLBOX

Building of a new profiler
Define the structural criteria

(] Searching precursors of p-benzoquinone (Custem) - Profiling Scheme Browser - o x

Searching precursors of p-benzequinone (Custom) - Profiling Scheme Browser
Save Schem NS — _ __ _ _

Categories Training Set Metalnfo Table | Custom Captions
Filter: | |
4 Searching precursars of p-benzoguinene 1 Bz e iy

=}

The structural criteria is defined. Now we
need to specify the metabolic simulator, .
which will be used for searching
precursors of p-BQ. ‘

El
o
=

] 210 = = | =
=8 N R N A E I
o T |2 = =] Ll N |~}

ry detail
[1] Structure Query 1
Contents SMARTS
ueries [c1=ccc=ccrz0=c T Il Edit
Search 1: SMARTS

@Masks

Add Query o]

Remove
Add Mask
Complex search options
[[] Exact connectivity
[ Ignere stereo information
[] Exact match

o}
Queries scution mose

Mapping
Unique mappings

The structures of p-benzoquinone is defined(1) Then go to the Metabolism tab (2).
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QSAR TOOLBOX

Building of a new profiler
Define the metabolic criteria

Searching precursors of 1,2,4-trichlorobenzene (Custom) - Profiling Scheme Browser

Run All Tests

: Save Scheme Export Scheme Save Tests View Tests

Training Set Metalnfo Table | Custom Captions

Category tree

Categories
Filter: | ]

4 Searching precursors of p-benzoguinone
Precursor of p-benzoquinone

[1] Precursor of 1.2.4-trichlorobenzene

In the current example we search for
chemicals that would be positive in the
micronucleus test based on their positive
metabolite. As the micronucleus is in vivo
test, we will use the in vivo rat metabolic

simulator for the purpose.
lm tructuca 0 L Matabolism
'Eimulator: | in vivo ;al mﬂabclismﬁ 1
e

Copy

Paste

DR

Redraw

Qutput
) Parent 4 ) Parent
2 ) Metabolites ) Metabolites

[~

O an @) Al

3 hen no metabolites: (JceParent
Process mode
) Parent

4 ) Ay
O Al
O Accumulative

Select the in vivo Rat metabolism simulator from the drop-down menu (1). This
simulator will be applied on the chemicals as parents (i.e. Input >> Parents (2)) and we will
search within the whole package - parent and produced metabolites (i.e. Output >> All (3));
select Any process mode (4). Finally, click on Save Scheme (5).
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QSAR TOOLBOX

Building of a new profiler
Custom profiler location

Profiling P Category definition » Data Gap Filling

-
QSAR TOOLBOX .

Profiling Custom profile

2 ¢ &I

Apply View New Delete
Documents

Profiling methods
0 Selected

The newly created profiling scheme appears under
the Custom section.

_ The custom schemes can be used in the same way
B Oroanic functonalaroups as the rest profiling schemes within the Toolbox

Il Organic funct
-

roan functionsorouoe installation - for profiling and category definition.
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QSAR TOOLBOX

Building of a new profiler
Custom profiler usage

ra 1010 Xesed
—_— 0 .
QSAR TOOLBOX @ L|a l'h 00 % =R
» Input » Profiling » Data ¥ Category definitig ap Filling » Report QE
Document Single Chemical Zhemical List Search Target Endpoint The OECD QSAR Toolbox
= p— for G emicals
QP ™ . . == - =
— . -9 Bt = !;'l i into Categories
‘ % x hi] lﬁ E L2 3 @ - |.LJ :i Rin= E - . Y @ into Categories

New Open Close Save CAS# Name  Structure Composition Select ChemlDs Database hwentory List Substructure (SMARTS)  Query Developed by LMC, Bulgaria

° Documents

& Document 2

' Select database - O x

Options 4 1 Selected

Lo Lo B R ) o [T Precursors of p-BQ will be searched in

4 Human Health Hazards | "

[URARARARAAARL a specific file. Micronucleus ISSMIC

Bacterial mutagenicity ISSSTY H H

Biocides and plant protection ISSBIOC d ata ba Se WI I I be U S€C| | n th e CU rre nt
Carcinogenic Potency Database (CPDB)
Carcinogenicity&mutagenicity ISSCAN exa m p I e .
Cel Transformation Assay ISSCTA

Dendritic cells COLIPA

Developmental & Reproductive Toxicity (DART)
Developmental toxicty database (CAESAR)
Developmental toxicity ILSI

ECHA REACH

ECOTOX

Eye Irritation ECETOC

Food TOX Hazard EFSA

GARD Skin sensication 1) Click on the Database button®. List

Genotox?c:rty & Carcinogenicity ECVAM g . .
ety pesisdes E75A with all available databases will appear;
Koot/ gono cXOrasEon Ghauan 2) Select the Micronucleus ISSMIC

_ - Kergtinogyie gene expression LuSens

i i database located under the Human Health

~.|
MUNRO non-cancer 753 Hazards section; 3) Confirm by OK.

= Micromoctenrs BASIS— =
REACH 5kin sensitisation database {normalised)
Receptor Mediated Effects
Rep Dose Tox Fraunhofer ITEM

Repeated Dose Toxkty HESS Note: If you want to check for precursors in

Rodent Inhalation Toxicity Database

Skin Irkation 3 a custom file, you can use the List button to

Skin Sensitization

Skin sensitization ECETOC v . A 5 0
e load a preliminary prepared .txt or| .smi file
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QSAR TOOLBOX

Building of a new profiler
Custom profiler usage

—
o

ee6rd
QSAR TOODLBOX 5 FI'I 100

38

» Category definition P Data Gap Filling
Custom profile

ling The OECD QSAR Tooll
B & AR A ~

Apply View New Delete

° Documents Filter endpaint tree...

&

:P: 0] Micronudeus ISSMIC

\ 3 ¢
Structure .

[#) Structure info
[2] Parameters

[#) Physical Chemical Properties

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

[#] Human Health Hazards

([~ ] Profiling methods
Options 4 1 Selected
f Select All Unselect All Invert

Custom
M AO0T Immidiate hydro
vded anilines
A’ test
[ | nple Prioritization Scheme (PBT)
B Precursors of primary
Searching nrecy

° Metabolism/Transformations
Options 4 0 Selected

Select All Unselect All

[l Documented

1) Go to the Profiling module; 2) Select the newly
created profiler; 3) Click on the Apply button.
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QSAR TOOLBOX

Building of a new profiler
Custom profiler usage

Once the chemicals are profiled by the created

custom profiler, the results appear on the data

matrix:

« "N/A” result for the chemicals that do not give
p-BQ after in vivo metabolic activation

« "Precursor of p-benzoquinone” results for the
chemicals that metabolize to p-BQ.
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QSAR TOOLBOX

Building of a new profiler
Custom profiler usage

1| Profile Statistic - [m] x
] Group by categery 12 Precursor of p-benzoquinone
QSAR TOOLBOX # Category Count %
rofiling i 1 |(N/R) 551 97.87 P ——
Profiling Custom profile ' == == M% 3 -
L fame | [
pply iew ew elete
S Filter endpaint tree... Y : v
°ﬁ Document 2 . . | e @ /©
£ [C 563;Md: 0;P: 0] Micronudleus ISSMIC :
Structure I
| 178 182 262
3 50-76-0 1948-33-0 1319-77-3
[ Structure info I §
arame TS B
:hysic::f:hemiml Properties o )(Q ""/K?
Environmental Fate and Transport Actions .
[#] Ecotoxicological Information Searching precursors of p-benzoquinane
[#] Human Health Hazards i 297 34 353
Totiling 123-31-9 50-07-7 303-47-0
ﬁf‘%ﬂmm : 9
ET—. L2 o || a4
alstorm ‘ : 407 ) - :
é % 202 395 545
0 g 05-48-7 303-98-0 25013—16'?
| | : :
1) Apply right click over the name of the custom profiler that appears in the grey field and select Profile
statistic. It could be seen that the profiler identifies 12 chemicals among the chemicals in the data
matrix; 2) Click on the Precursor of p-benzoquinone row; 3) Add the chemicals in a new document.
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QSAR TOOLBOX

Building of a new profiler
Custom profiler usage

Xosed
QSAR TODLBOX o % (=T
Profiling P Category definition  # Data Gap Filling » Report ""E
Profiling Cuctom profile The OECD OSAR Toolbox
Pl %
Apply 1 Delete

° Documents Filter endpaint tree...

Document
= [C: 563;Md: O;P: 0] Micronucleus ISSMIC
recursor of p-bemzoquonone - 12 chemical(s) Structure N
] Precursor of p-bemzoquonor

[#] Structure info

[#] Parameters

[#] Physical Chemical Properties

[#] Environmental Fate and Transport

[#] Ecotoxicological Information

] Human Health Hazards

(~] Profiling methods
Options a4 1 Selected
f

Custom
Il A0T Immidiate hyt

ed anilines 2
test

mple Prioritization Scheme (PBT}
W Precui f primary diamine
W Searching precu f 1,2,4-trichlorobenzene
f p-benzoquinone
DASS

Custom

Select All Unselect All Invert Searching precursors of p-b — Precursor of p-b... Precursor of p-b... Precursor of p-b... Precursor of p-b... IEa e gl oy TR L T 1 Precursor of p-b... Precursor of p-b.

° Metabolism/Transformations

Options 4 0 Selected

Unselect Al
Il Documented A

W Observed Mammalian meta

W Observed Microbial metabolism

W Observed Rat In vivo met: m

W Observed rat liver metabi h guantitat

1) Click on Apply to profile again the chemicals; 2) Double click on a profiling result to explain it.
_Flw
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QSAR TOOLBOX

Building of a new profiler
Explaining profiling results

In the new opened window it could be seen the target and
all metabolites generated by the selected metabolic
simulator (i.e. in vivo rat metabolic simulator in this case).

The status for each molecule is also shown:

«Satisfied - means that the corresponding chemical
meet the criteria defined in the profiler;

*Not Satisfied — means that the corresponding chemical
does NOT meet the criteria defined in the profiler.
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QSAR TOOLBOX

Building of a new profiler
Explaining profiling results

— —_ — — —
QSAR TODOLBOX @ Tla 5 rh Sano0 %

(2) Explanation for: Searching precursers of p-benzoq -> Precursor of p-t

Profiling

g p Filter: |

4 Searching precursors of p-benzoguinene
Precursor of p-benzoguinone

Definition | Properties | Training Set | Literature | Metalnfo Table | Custom Captions | Scheme

Apply  Vie

& Documel

Taraet / Metabolites

Chemical

/@ NotSatisfied
HO:
HI

Parent chemical

” the metabolite satisfying the defined criteria
(i.e. the structure of p-BQ)

Satisfied

P 2

W Empi
h

'sor of p-b... Precursor of p-b... Precursor of p-b... Precursor of p-b... Pre

M Taut
W Toxicok

NotSatisfied

jogd
P - in vivo metabolites
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QSAR TOOLBOX

Congratulations

* Now you know how to:

o create a new profiler taking into account the (a)biotic
activation of the chemicals;

o use the custom profiler for searching precursors of a
target in selected databases;

o use the custom 1Profiler for searching precursors of a
target in a specific file (database);

o explain the results of the custom profiler.
* Continual use of the Toolbox will increase your skills.
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