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QSAR TOOLBOX

Background

®* This is a step-by-step presentation designed to take the user
through the functionalities of Query tool (QT) engine
implemented in Toolbox
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QSAR TOOLBOX

Objectives

This presentation demonstrates a number of functionalities
of the Query tool (QT):

* Identifying chemicals with specified structural fragments

* Identifying chemicals answering specific structural fragment

criteria combined with parametric ranges

* Identifying chemicals answering specific combination of data,

structural fragments and parametric data
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QSAR TOOLBOX

Overview of Query tool

Goal: Searching for chemicals by structure, sub fragments, phys-chem properties and
experimental data

« Chemical identifier search
« CAS
* Name
* Molecular structures

- Parameter search

 Calculated 2D parameters
 Calculated 3D parameters

- Data search

« Search for data and metadata within imported databases

- Extended search

* Profiling
« Substructure
« Similarity
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QSAR TOOLBOX

Overview of Query tool
Prerequisites

*The Query tool functionality search for single structures matching

desired criteria.

The Query tool functionality search for chemicals within the

selected databases and inventories only

1 Query tool

Do you want to continue?

Search is performed only on selected databases and inventories!

X

[ ] Do not show this dialog Yes

Mo
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QSAR TOOLBOX

Overview of Query tool
Procedure for defining query

Step 1: Select databases/inventories of Step 3: Specify criteria for
interest in the Data module searching structures

=) Search - o x

| cas | Name | Data| Parameters | subfragment | Category | similarity | AND OR NOT  |[ Delete |[ Clear
[ Clear All

Parameter name ~

Surface Tension

Total Kb

Ultimate biodeg (Biowin 3)

Vapor Pressure (Antoine method)
Databases Inventories Vapor Pressure (Mackay method) | |

=i oticrs 4 Vapor Pressure (Modified Grain Method) P

Water Solubility
f || Selectall || Unselect Al Invert [£ ][ selectan ][ nselectal [ invert Water Solubility (ragments)

= ettt ; 5
Iz;:é;rlHealth Hazards B 0 colers
n

Vapor Pressure (Antoine m (-Crigin

scale: Pressure uni

mm Hg 2
des and plant protection I

= Destination
ency Database (Cl

port_lysine_cistein_depletion_bez imena_1 Pressure

Update
2dd [ save |[ load

QSAR TODLBOX

P Profiling P Category definition ~ ® Data Gap Filling P Report

Document Single Chemical Chemical List Search Target Endpoint

B & X | v 8 .m0 EE- W v O

New Close =1 “AS Name  Structure Composition  Select ChemlDs Database Inventory Li Substructure (SMARTS)  Query
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QSAR TOOLBOX

Query tool window

- The Query tool is easily accessible on the Toolbox input panel
QSAR TOOLBOX @ H—: E I'I'l Ei?;g %

P Input F Profiling P Data F Category definition P Data Gap Filling * Report

Document Single Chemical Chemical List Search Target Endpoint

B & XE mm. . § &. @ 82 E- HB ¢ ©

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

The main components of |—=

CAS | Mame | Data | Parameters | SubFragment | Category | Similarity AND OR NOT Delete Clear

Query tool include: — ) ]
cas| | 2 | ][ Remove |[ Load list | 0

—

*Query edit panel (1)  —

= search group panel (2) .

‘Query tree logic panel (3) T

Update I

Add Save

Execute | | Close

The OECD QSAR Toolbox for Grouping Chemicals into Categories July, 2017 11



QSAR TOOLBOX

Outlook

* Background

®* Objectives

®* Overview of Query tool
®* Query tool window

* The exercise

* Workflow process

®* Save QT searches

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



QSAR TOOLBOX

The Exercise

* In this exercise we will demonstrate the following queries:

®* Subfragment search for:
* Substituted diphenyl amine (Example 1)
* Aliphatic halogens (Example 2)

®* Combination of Environmental Data (BCF) and 3D parameters
(Dmax) (Example 3)

®* Combination of predefined category (Aldehydes) and ecotox data
(LC50<1mg/l) (Example 4)

* Combination of positive Ames; positive Carcinogenicity data and
Subfragment search (Epoxides) (Example 5)

* Combination of Skin sensitization data (EC3) and predefined
category (Aldehydes) (Example 6)
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QSAR TOOLBOX

Subfragment search for identifying chemicals
Substituted diphenyl amine

Example 1

Search for structures that meet the structural requirements:

« Substituted diphenyl amine

Q. O

NH

N(clcccecl)clecccecl
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QSAR TOOLBOX

Subfragment search for identifying chemicals
Procedure for defining

Example 1

Search

Substituted diphenyl amine e T e

Subfragmentss — —& 0 |beeemmmmmmee e

‘| Query tool W 4
Options
Search made: | All o —1 ,,,,,,,,,,,,,,,,,
NH

P - - [ Exact match
Search is performed only on selected databases and inventories! D e T;n;mi.,ny

Do you want to continue?

N(clcccecl)clceccecl
[] Do not show this dialog | fes | | No |
A
T 3/
Left click on any marked atom to explore

» Data
° Inventories Update
Options 4 ave a
m Select All Unselect All Invert About : tood

HcC SL

QT procedure starts with selecting databases/inventories used for searching the
desired criteria:

1. Select HPVC OECD inventory located under Data section. No databases have
been selected in this exercise; 2. Click Query button located under Input
section; The message informs the user that search will be performed on selected
databases or inventories only 3. Click Yes; 4. Query panel appears; 5. Select
SubFragment panel;

Continued on the next slide
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QSAR TOOLBOX

Subfragment search for identifying chemicals
Procedure for defining

Example 1
Substituted diphenyl amine

Q. QO

NH

[5) SMARTS Editar - =] B

|5mar|s v | clcceect | i | ‘

AdE OB5E BN

N(clcccecl)clceccecl il
Subfragments:
QOptions
Search mode:
[] Exact match =
1 [] Exact connectivity
Add | Edit Remove

View mode: Mavigation mode: JeEE=113 -

Left click on any marked atom to explore

EE =

1. Click Add button; 2. The SMARTS Editor
window appears; 3. Perform left click on the
benzene ring from the Template panel 4. Left
click on the blank plot in order to put benzene
fragment;

Continued on the next slide
The OECD QSAR Toolbox for Grouping Chemicals into Categories July, 2017 17



QSAR TOOLBOX

Subfragment search for identifying chemicals
Procedure for defining

Example 1
Substituted diphenyl amine

Q. QO

NH

N(clcccecl)clceccecl
Subfragments:
QOptions
Search mode:
[] Exact match
[] Exact connectivity
Add Edit Remove

View mode: Mavigation mode: JeEE=113 -

Left click on any marked atom to explore

5. Click the pencil button to draw a single bond; 6. Click near to
one of the C atom from the benzene ring to draw a single bond;
7.Click N atom from the templates; 8. Put the selected N atom
over the C atom from the single bond; 9. Repeat step 5 and draw
a single bond to the N atom from NH2 group;

The OECD QSAR Toolbox for Grouping Chemicals into Categories

SMARTS Editor

@

Smarts ~ | clcoc{ec1)C

> olzl=fal-=f=Ix
=

IERE0 DRREN

Continued on the next slide
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QSAR TOOLBOX

Subfragment search for identifying chemicals
Procedure for defining

Example 1
Substituted diphenyl amine

|21 SMARTS Editor - [m] X

®
[smarts ~ | clecciectiNe |

g 0B BN

=

N(clcceecl)cleccecl il
Subfragments:
Options
Search mode:
[] Exact match
[] Exact connectivity
Add Edit Remove

View mode: Mavigation mode: JeEE=113 -

Left click on any marked atom to explore

EEEEEDEEREGOOD

10. Left click over benzene ring from the template in order to take
benzene ring 11. Left click over the C atom in order to define
second benzene ring to the NH group 12. Click OK.

Continued on the next slide
The OECD QSAR Toolbox for Grouping Chemicals into Categories July, 2017 19



QSAR TOOLBOX

Subfragment search for identifying chemicals
Procedure for defining

Example 1
Substituted diphenyl amine | ¢ s - 0 X
| CAS | Mame | Data | Parameters | SubFragment |Categor)r | Similarity | | AND || OR || NOT || Delete || Clear
| " T
@\ /@ Subfragments: 3
NH cleecfec)Nelececc
Options
N(clcccecl)cleccececl Search mod:
[] Exact match
[ Exact connectivity 1
Add || Edit || Remove

View mode: WEWLE T G Cascade 2

1. Click Add button; 2. The defined
query appears on logic panel; 3.
Double click over the query or click
Execute button to execute it.

Left click on any marked atom to explore

o | oo |
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QSAR TOOLBOX

Subfragment search for identifying chemicals
Procedure for defining

Example 1
Substituted diphenyl amine

01010
QSAR TOOLBOX Shiod %

» Category definition  » Data Gap Filling ¥ Report

Search Target Endpoint

Document Single ical emical Lis
Close \ lame  Structure [§ osition) Chel is

New Open Substructure (SMARTS)  Query Define

ment 1

& Query Took 26 o - I, ) £ o
Ly s e I - ; Y
Structure vﬁ“@f ey +‘° o QJ]:LiQJ T‘@w. el ,...'gﬂ K? o By
e C

[& Structure info

[ Parameters

[&] Physical Chemical Properties
[# Environmental Fate and Transport

u u '
[#] Ecotoxicological Information CC=AOCICeTccc(Ne2eee(CC)- - 0 S

[#] Human Health Hazards

Structural criteria o

1. The Query tool (QT) identified 26 chemicals matching the
desired criteria
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QSAR TOOLBOX

Subfragment search for identifying chemicals
Aliphatic halogens

Example 2

Search for structures that meet the structural requirements:

» Aliphatic halogens inventories
[ 1] selectal ][ Unselect Al Invert About
R M Canada DSL
R——C——Hal
L

R - Any atom except H
Hal - Cl, Br, I

‘HPVC OECD inventory has

been selected %) Query tool %

.Sea I"Ch fo r d I SC rete Chem |Ca |S Search is performed only on selected databases and inventories!

Do you want to continue?

[] Do not show this dialog fes (e]

1. Select the HPVC OECD inventory (no database has been selected in this case, only HPVC
OECD) located under Data section; 2. Click Query button under Input section; 3. Click Yes
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QSAR TOOLBOX

Subfragment search for identifying chemicals
Aliphatic halogens

Example 2

Search for structures that meet the structural requirements:

- Aliphatic halogens e — T
CAS | Name | Data Param! SubFragment L ‘ AND OR NOT Delete Clear
T : Subfragments: L 2 -
\“| SMARTS Editor — O X
R—(|3—Hal E]/ ®
‘Smarlsvl |X||
H BEEE OEE BN
R — Any atom except H - | []
Hal - Cl, Br, I 2 T E
-HPVC OECD inventory has =
been selected
«Search for discrete chemicals ]
n
1. Query panel appears; 2. Go to
SubFragment panel; 3. Click “Add” n
button; 4. “SMARTS Editor” window
SPPears; |
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QSAR TOOLBOX

Subfragment search for identifying chemicals
Aliphatic halogens

Example 2

Search for structures that meet the structural requirements:

 Aliphatic halogens - - oo
. e 2 | [x]]
| OB BN :

R—T .
H
R - Any atom except H
Hal - Cl, Br, I B
>

Define Enumeration fragment with
three members (halogen atoms)

1. Left click the C symbol from the template
and then left click in the drawing panel;
2. Left click the pencil button and draw a
single bond;
3. Select the “[ 1” (enumeration) button;
4. Click over one of the carbon atoms;

EEEEREEEEEOOO0
o

< >

Continued on the next slide
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QSAR TOOLBOX

Subfragment search for identifying chemicals
Aliphatic halogens

Example 2

Search for structures that meet the

» Aliphatic halogens

R

—-@

H
R - Any atom except H
Hal - Cl, Br, I

Define Enumeration fragment with
three members (halogen atoms)

5. Click the selection tool; 6. Click the new
object; 7. Object explorer panel appears; 8.
Right click over the OR expression node and
select Add child;

The OECD QSAR Toolbox for Grouping Chemicals into Categories

structural requirements:

=] SMARTS Editor - m] X
@
[smarts - cicl 7 [x]-]
208 058 BN \
. | 0
4 OR
Element: C
n Element: C $
O Rot
Rpc
H -
Change operater
“ ¢ Comvert to
[ Add chilcy_ |
[] N
8
1 \
o
0 0
n : >
oK G |

Continued on the next slide
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QSAR TOOLBOX

Subfragment search for identifying chemicals
Aliphatic halogens

Example 2
Search for structures that meet the structural requirements:
» Aliphatic halogens © | | e
2 BEER OBE8 BN
e
H

R - Any atom except H
Hal - Cl, Br, I

Define Enumeration fragment with .
| Hement: c alr Exh

[Flal==lEle=]H s me e

three members (halogen atoms) il
Explicit connections (D) N O
Total hydrogens (H) S m]
Implicit hydrogens (h) s O
Ring membership (R) :; : m]
Br O
1 O
9. Click the first element which corresponds to the first “child” y E
query; 10. The panel with the atom characteristics appears; 11. B
Select “CIl” from the Element drop-down menu; 12. The part of o [ ‘o
the SMARTS fragment corresponding to the first element have
colored in green. 13. Select "Br” and “I"” in the same way for the - -
rest two elements , successively. Lo [ ow |
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QSAR TOOLBOX

Subfragment search for identifying chemicals
Aliphatic halogens

Example 2
Search for structures that meet the structural requirements:
» Aliphatic halogens © L
T OBE BN
® 0
R—T O é:z:::f;',
H n Element: |
R - Any atom except H H
Hal - Cl, Br, I
i |
Define Enumeration fragment with [l
three members (halogen atoms) SN
) B Rt T
5 @ D O
_____________ —
Hal substituent i dy when all element L ’
al supstituent IS ready wnen all elements

are selected (1). Now we can continue with
defining of the rest substituents of the carbon
atom (see the general structure above).
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QSAR TOOLBOX

Subfragment search for identifying chemicals
Aliphatic halogens

Example 2

Search for structures that meet the structural requirements:

- Aliphatic halogens @RT T
. | Smarts ~ | CICLEr] []-]

1 LEEPE OEE8 BN
Y m
|
R - Any atom except H
Hal - CI, Br, I
Bemens [c ‘|o Exh
Aromaticoraiotatic [ aiphati .

Define the number of hydrogens

v
el (2eme ol _|ungened. - . - 0
1 Total hydrogens (H} undefined w d]
& __ _
Imnplicit hydrogens (h} undefined
Q

bonded to C atom O
Ring membership (R} 10
Ring st N\ ; !D
Valence 3 3 O
Total co v 4 O
. . . Ring atom cennections (x) ’ D
1. Click Selection tool; 2. Click C atom; crarge el ‘ =
3. Define this carbon atom to be bonded somcnumoer ) |6
with total one H atom from the Total Crirlty (@) [uncetnes___~]O0
hydrogens drop-down menu Atomlc mass
09 Radical: | undefined

AEEEEREEREDOODO
I~
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QSAR TOOLBOX

Subfragment search for identifying chemicals
Aliphatic halogens

Example 2
Search for structures that meet the structural requirements:
» Aliphatic halogens |®:|[][]u D|X|:
@ v
s
!

R - Any atom except H
Hal - Cl, Br, I

*Define fragment R including
any type atom except H atom

1. Select the pencil button; 2. Draw two
single bonds to the C atom;

EEEEREEEREOOOO

< b3

Continued on the next slide
The OECD QSAR Toolbox for Grouping Chemicals into Categories July, 2017 29



QSAR TOOLBOX

Subfragment search for identifying chemicals
Aliphatic halogens

Example 2
Search for structures that meet the structural requirements:
» Aliphatic halogens ®:r?]” _ D|x|>.<.|
@ 208 OB BN
(RY—c—a TR [ | =
!

R - Any atom except H
Hal - Cl, Br, I

Ir Element: -
" Aromatic or aliphatic

Explicit connections (D)

Total hydrogens (H)

r@l\ Cc Implicit hydrogens (h}
L
Ring membership (R}

e Ring size {r)

Valence ()
Total connections (X}

Ring atem cennections (X} L yng

enmEC
Charge (+/-) unspecifed ™

Atomic number {#)

Chirality (&) W O

Atomic mass:

Define fragment R including
any type atom except H atom

3. Click Selection tool; 4. Select C atom;
5. Select “"Any atom” from the Element
drop-down menu;

v Radical: il “|

Continued on the next slide
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QSAR TOOLBOX

Subfragment search for identifying chemicals
Aliphatic halogens

Example 2

Search for structures that meet the structural requirements:

(2] SMARTS Editor - O X

®

|Smar|s . | [CLBLIICHI(CYA] | X | |

058 BN

» Aliphatic halogens

@

C—Hal [ ]
| Element: any atom
)
R - Any atom except H
.
Hal - Cl, Br, I bt ien S0
| Aromatic or aliphatic: m \I
S tieseanid  Ji A

Define fragment R including

-
b C Total hyd Aromatic
LN e ’ Aliphatic
O Implicit w

T a

any type atom except H atom e
‘ Ring size {r} ’W a

Valence {v) i " a

Total connections (X) ’W a
Ring atom connections {x) ’W ]
Charge (+/-} ’m O

Atomic number (#)

6. Select Any from the Aromatic or
aliphatic drop-down menu; 7.Repeat the
steps from 3 to 6 for the second carbon
atom

Chirality (@) [undeines  ~|O1

Atomic mass:

0 Radical: undefined gl

| 0K | | Cancel

EEEEEEEEE ..
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QSAR TOOLBOX

Subfragment search for identifying chemicals

Example 2

Aliphatic halogens

Search for structures that meet the structural requirements:

» Aliphatic halogens

R

R——C——Hal

H

R - Any atom except H
Hal - Cl, Br, I

-Define skeleton of target

compound

When all substituents

R) click on OK (1).

of the
carbon atom are defined (Hal, H,

o/ SMARTS Editor

®

| Smarts

« [ teLer e

HEEEREEEBEOO00 A

200 OB BN

Atom: AnyAtom

Element: W O
Aromatic or aliphatic: Any - .

Explicit connections (D) undefined - . O
Total hydrogens (H) ,W O
Implicit hydrogens (0} [ ndefined ‘o
Ring membership (R} W O
Ring size (r) IW O
Valence {v) undefined A=
Total connections (X} W O
Ring atom connections x) IW O
Charge (+/-) .

unspecified | O
Atomic number (#)
Chirality (@)

Atomic mass:

i |
B

| | Cancel

The OECD QSAR Toolbox for Grouping Chemicals into Categories
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QSAR TOOLBOX

Subfragment search for identifying chemicals
Aliphatic halogens

Example 2

Search for structures that meet the structural requirements:

» Aliphatic halogens

R

R——C——Hal

H
R - Any atom except H
Hal - Cl, Br, I

-Define skeleton of target
compound

2] Search — O b4
CAS | Name | Data | Parameters = SubFragment |Calegory | Similarity | AND OR NOT Delete Clear
Clear Al |
Subfragments:
[CLERNICHIN
Options
Search mode: _
[] Exact match

pdd || Edit || Remove

View mode: Navigation mode:

[ Exact connectivity 1

a
[ ] .! Update !
[
e 3

1. The defined general structure of the
aliphatic halogens appears on the separate
plot; 2. Click Add button; 3. Double click
the query to perform the search

Execute | | Close

The OECD QSAR Toolbox for Grouping Chemicals into Categories
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QSAR TOOLBOX

Subfragment search for identifying chemicals
Aliphatic halogens

Example 2

» Aliphatic halogens

QSAR TOOLBOX @ l'h EE:;E %

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

Document Single Chemical Chemical List Search Target Endpoint

B & XE mom. ¢§ 4.2 =2 E- 0 ¢ ©

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

Documents Filter endpoint tree... 2 3 n 5

& Document 1

[# Structure info

[# Parameters [ [ |
[# Physical Chemical Properties. p —
[#] Environmental Fate and Transport

[# Ecotoxicological Information

(5] Human Health Hazards . [ R
' | ' ' H3C cl
R—c—wal [ \r
|L CH3

1. The Query tool (QT) identified 44 chemicals matching the desired criteria.
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QSAR TOOLBOX

Subfragment search for identifying chemicals
BCF and (Dmax)

Example 3

*Structures search criteria
» Endpoint is BCF = 10 L/kg bdwt
« 3D parameter — minimum value
of Diameter maximum >15 A

The OECD QSAR Toolbox for Grouping Chemicals into Categories July, 2017 35



QSAR TOOLBOX

Subfragment search for identifying chemicals
BCF and (Dmax)

Example 3
«Structures search criteria _
. . Search - m} X
° End p0|nt IS BCF 2 -19 L/kg det oS Nammfﬁgment Category | Similarity AND CR NOT Delete
» 3D parameter — minimum value ! ]
of Diameter maximum >15 A | =3

4 [FlEnvironmental Fate and Transport

4 [Vlgioaccumulation: aguatic
: VIBCE,

Query tool X

° Databases

Opticns 4

Search is performed only on selected databases 3
Do you want to continue?

["] Do not show this dialog

1. Select databases including BCF data Lo
(Bioaccumulation Canada; Bioaccumulation fish R ]
CEFIC LRI and Bioconcentration NITE). No e
inventory has been selected in this exercise;
2. Click Query button; e o ,
3. Confirm that the searches perform on selected P S ] |
databases and inventories; N e @
4. Go to Data panel; (o ™™ Toioncan: © || Uhgbat i
5. Expand the endpoint tree and select BCF; ————————
6. Specify qualifier *=” 10 in the Mean value field;
7. Define the scale “Bioaccumulation” and Update | 8
appropriate unit (L/kg bdwt) ; Add Soe_|[_Lond
8. Click Add button;
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QSAR TOOLBOX

Subfragment search for identifying chemicals
BCF and (Dmax)
Example 3

«Structures search criteria
» Endpoint is BCF = 10 L/kg bdwt 1

.. | Search - [} X
[ ] —_— [
3 D- pa ra m ete r . m I n I m u m Va I u e CAS | Namel Datall Parameters SubFragment | Category | Simi\arity| AND OR NOT Delete
of Diameter maximum >15 A ar |
Parameter name ~ -D- o '@' - A
I 2D Caleulaters /\
4 3D Caleulators
Calculated heat of fon
Dametereffective S /| FTTTTTo oo m oo e e e
1
Lhiameter minimum
Dipole moment
Electronegativity || e
GAP Energy v 2
Diameter maximum Crigin
[sca[e: Unknown wnit A | |
Expressicn 3
F T e ! ~Destination
1 ->: © 4
1. Open Parameters panel; | Py, s |
2. Select Diameter maximum from the pop- I B
- unr v}
up list; it v |
3. Specify qualifier *=” 15 in the Expression
field;
4. Click Add button; 4 ([ Upgate |
Add || save || load

The OECD QSAR Toolbox for Grouping Chemicals into Categories
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QSAR TOOLBOX

Subfragment search for identifying chemicals
BCF and (Dmax)

Example 3
.Stru Ctu res Search Criteria CAS | Name | Data DaramEIEmCIS:rb:;angnt Category Simi\arityhl AND
* Endpoint is BCF = 10 L/kg bdwt D
« 3D parameter - minimum value A
of Diameter maximum >15 A

Search - a X
CAS | Name | Data | Parameters | SubFragment | Category | Similarity AND OR NOT
Clear All |

Both queries should be linked together by logical ; ) )
AND. For this purpose both queries should be e | e e

. - 4 nvimnmen ate an ranspo! ¢
selected flrSt. HOW tO dO thIS: ‘Bioaccu:ll:ti:n:a:;ticp i
1. Right click over the first query to select it (the e
selected boundary should become orange
COIOred); Search - m} x
= —— o 5
I\!\.} SubFragment Category Similarity AND ORrR | NOT || Delete H Clear
e Selected query CAS MName Data Parameters || | 7 Y e o __
Clear Al I © @
w) Not selected query Fier Camse | [0 e

4 [lEnvironmental Fate and Transport
4 [V]Bioaccumulation: aguatic

2. When the both queries are selected, click “"AND” acF - - ---------- -~
button,
3. The two queries are combined by logical "AND"; Update I | |
Add Save Load
4. Double click "AND” query or click “Execute” ez [ o= ]
button to execute the search;
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QSAR TOOLBOX

Subfragment search for identifying chemicals
BCF and (Dmax)

Example 3

QSAR TOOLBOX @ J.'I'l 33}?!}5 %

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

Document Single Chemical Chemical List Search Target Endpoint

B & XE mmm.- ¢§ & = E=EE. B ¢ O

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

Documents Filter endpoint tree...

& Document 2

&, Query Took: 107
Structure

[# Structure info
[#] Parameters
[#] Physical Chemical Properties

[#] Environmental Fate and Transport
[# Ecotoxicological Information

[#] Human Health Hazards

The Query tool (QT) identified 107 chemicals matching the desired criteria. The list of identified chemicals
appear automatically on data matrix. Number of found chemicals is marked in the name of the document (1).
In order to check the correctness of the performed query search, the user should calculate D,,,, for the list of
chemicals and to gather BCF data for them. The last two steps are presented on the next two slides.

The OECD QSAR Toolbox for Grouping Chemicals into Categories July, 2017 39



QSAR TOOLBOX

Subfragment search for identifying chemicals
BCF and (Dmax)

Example 3

v

T < e W 5 ~ |} 1. Expand the Parameters node of the endpoint tree;

o o€ See | CASE Name = Come =i sl 2. Expand the 3D node; 3. Right click over the row
g v—— Jlis edpeint e — - corresponding to the Diameter maximum parameter;
4. Select Calculate Diameter maximum for all
chemicals from the appeared menu; 5. Once the values

1 (3 Structues infe - are calculated right click over the Diameter maximum

Structure =] b

g | T -
S d select Sort val by A d d
re o - FoOwW and selec Ort values by Ascending order.
i,
2 — neat of ot calculated Not calculated ot calculated ot calculated ot calculated ot calculated e
= Diamgtereffactive. — — - ~\Lg®galcylats Not calculated | Not calculated | Not calculated | Not calculated | Not calculated | Ne
iameter maximum Not calculated N N IR Not calculated Not calculated Ne
—< L — - | | |
—— Diameter minimum Mot calculated Calchiaieiexracaalipappetssiiogalicoemicaky Mot calculated Not calculated Ne
—— Dipole moment Mot calculated Calculate/extract all parameters Mot calculated Mot calculated Mc
—— Electronegativity Not calculated Calculate/extract all 3D parameters for all chemicals Mot calculated Not calculated Ne
L GAP Energy Mot calculated Calculatefextract all 3D parameters | Mot calculated | Not calculated I 'Ne
—— Geometric info Wenier index Mot calculated Lol Lt H =| Mot calculated Mot calculated Me
—— Geometric Wenier index e Calculatefextract "Diameter maximum-™ for all chemicals l | Net calculated | Mot calculated | Ne
—— HOMO Energy 4 Not calculated Not calculated Ne
Diamet 3 - - -
—— LUMO Energy ted rameter maximum Mot calculated Not calculated Ne
- Maximum distance ted| @ Explain Not calculated Not calculated N
— i donor i il Not calculated | @ Delete prediction | Mot calculated | Not calculated Nc
—— Planarity Mot calculated Mot calculated Mot calculated Me
I Planarity conjugated Not calculated Set AOP target Not calculated Not calculated Ne
——— Wdw surface Mot calculated UEziEr e Mot calculated | Not calculated [ Ne
- WdW surface DPSA1 Mot calculated Copy Mot calculated Mot calculated Me
—— WdW surface DPSA2 Net calculated ot calcalsted Mot calcalsted ot calcalsted Not calculated Not calculated Ne
| —— Diameter maximum 15.8 (16=16) A 16.9 (23.7=23.7) A [162(17.3=17.31 A [ 16.4 (185-185) A [ 17.4 z0.2-20.2) A [17.6 (187197 A [157
I Diameter minimum £  Export Data matrix Mot calculated | Mot calculated Mot calculated ot
——— Dipole moment €  Expand branch | Not calculated | Not calculated | Not calculated | Not.
—— Electronegativity Mot calculated Mot calculated Mot calculated Mot .
&) Collapse branch 1 | I |
—— GAP Energy Not calculated Not calculated Not calculated Mot
—— Geometric info Wenier index S8 | Bqpand All Mot calculated | Not calculated | Mot calculated | Mot
L Geometric Wenier index =} Collapse All Mot calculated Mot calculated | Not calculated | Mot
—— HOMO Energy Target endpoint o | Not calculated | Not calculated | Not calculated | Not.
—— LUMO Energy - Not calculated Not calculated Not calculated Not .
—— Maximum distance = Openpath Mot calculated Mot calculated Mot calculated Mot
— i donor izability | ) Copy path Not calculated Not calculated | Not calculated [ Not.
—— Planarity % Function N Not calculated Not calculated | Not calculated | Not .
— i j I e Mot calculated Not calculated Not.
- wdw surface Sort " |4i# | Ascending Not calculated Not calculated Not.
- VAW surface DPSA| 5 Calculatesextract all parameters for all chemicals D i Not calculated | Not calculated [Not.
| VAW surface DPSA| Calcy ract all 30 for all chemicals 3. escencing Not calculated Not calculated Not.
—— Vaw surface DPSA3 . - Mot calculatad Mot calculatad Mot calculatad Mot
Diameter maximum - | | | |
—— VAW surface PNSA1 Not calculated Not calculated Mot calculated Mot
—— VdW surface PNSA2 SEREIE sl Mot calculated | Not calculated | Not calculated | Mot
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QSAR TOOLBOX

Subfragment search for identifying chemicals
BCF and (Dmax)

Example 3
QSAR TOOLBOX C} @

P Profiling » Data P Category definition ~ ® Data Gap Filling

Data Impart Export

w &8 0 0

Gather CLID6 1|

'| Read data?
° iments.

Q - Delabases ® Allendpoints ) Choose... [ from Tautomers o B o ] . o
Options 4 " x &8 oo !
[f ] seectan || unselectan : o~ ]
] Parameters | 424 points added across 107 chemicals, 4
2D
[+ 3D
[l Environmental Fate and Transport . . . -
T AT (] Physical Chemical Properties oK

Bioaccumulation fish CEFIC LRI (=] Environmental Fate and Transport

Bioconcentration NITE

M Biodegradation in soil QASIS (107/424)
egradation NITE

| | -Sediment Accumulation Factor ||

W ECHA CHEM

W ECOTOX #] Photodegradation

[l Hydrolysis rate cw:!nstant 0ASIS ¥ Stability in Water

+] Transport and Distribufi

(YRSt M 1.04 Tog(LJkg bk | M 14 Iog(L/kg bwl | M: 0857 log[LJkg be o | M 2.04 log[L/kg belv | W 132 logl/kg bav o 1 W 182 log[L/kg b | : 27 ToglLficg b .I

between Envil

[#] Ecotoxicological Information
[#] Human Health Hazards

. Go to the Data module;

The databases are already selected, click
Gather data;

. Click OK;

Click OK;

Data appear on data matrix;

. All 107 chemicals have BCF data;

Inventories

N =

ouAWw
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QSAR TOOLBOX

Subfragment search for identifying chemicals
LC 50 and predefined category (Aldehydes)

Example 4

*Structures search criteria
« Endpoint: LC 50 <1 mg/I
» Fish: P.promelas
 Effect: Mortality
* Predefined category:
aldehydes
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QSAR TOOLBOX

Subfragment search for identifying chemicals
LC 50 and predefined category (Aldehydes)

Example 4 ) earc .
. . SubFragment rity AND OR
*Structures search criteria e ﬂgban Farameten

« Endpoint: LC 50 <1 mg/! B R R
- ]
» Fish: P.promelas =
H 4 [|Ecotoxicalogical Information
- Effect: Mortality e gy @
-
* Predefined category NG W
s !
a/dehydes I [ Terrestrial Toxicity
. Databases
Emnssslecmn Unselect Al Invert < query vascre i B
% Ecotoxicoloaical Inforr enccumalion o CE
Aquatic EC C ioconcentration
Agquatic 1 Mo :
1 CLoTox : Ves " No _ Metadata R
+ Descriptors (numerical metadata)
1. Select databases related to LC50 data (Aquatic Duratien .
ECETOC; aquatic Japan MoE; Aquatic OASIS; | |y
ECOTOX). No inventories has been selected in this Mean value none  ~ 4
Case; Min value: | none e
2. Click Query tool button; Max value: | none ¥
3. Select "No”;
4. Go to Data panel;
5. Type in filter the name of searched endpoint (LC50); Update
6. Select Aquatic Toxicity and expand the endpoint o -
tab;
7. Check LC50
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QSAR TOOLBOX

Subfragment search for identifying chemicals
LC 50 and predefined category (Aldehydes)

Example 4

*Structures search criteria
« Endpoint: LC 50 <1 mg/I
» Fish: P.promelas
 Effect: Mortality

is 'Pimephales prome  Remowe

* Predefined category: -
aldehydes — 3
Effect v Add
®) Predefined ) All
Filter: | | nowve
1. Open Metadata field Effect I
2. Select “Test organism (species)” from iTESfEUidE““E 6 i
thedrop-down menu; Test arganisms (species)
3. Click Add; Test type dd
4. Select Pimephales promelas from the drop-
down menu; A Metadata Eaal
5. Click Add;
6. Go back to Metadata field and select Effect - -
from the drop-down menu; is “ || Abrami... ~ Remove
7_ C||Ck Add; is 'Pimephales prome  Remave |
8. Use filter to find “Mortality” from the appeared 9 ?
drop-down menu; . < | oy =] RS e
9. Click Add is ‘Mortality’
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QSAR TOOLBOX

Subfragment search for identifying chemicals
LC 50 and predefined category (Aldehydes)

Example 4

*Structures search criteria
« Endpoint: LC 50 <1 mg/I
» Fish: P.promelas
 Effect: Mortality
* Predefined category:
aldehydes

1. Open Data panel;

2. Open qualifiers from Mean value and
select “"<“;

3. Type “1” in the blank field;

4. Use Filter to find "Mass concentration”;

5. Select "'mg/1” from the list with units;

6. Click Add;

The OECD QSAR Toolbox for Grouping Chemicals into Categories

|"] Search — O X
Subfragment | Category Similarity AND OR NOT Delete Clear
CAS | Name | Data Parameters

Clear All H
1]
_ Metadata T
| Effect || add |
[is o || Abrami.. v|[ Add ]| Remove
is '‘Pimephales prome  Remove (| | __
2
[is v||Mortality v || Add || Remove
is '‘Mortality' Remove
Descripto '3 """"""""""""""""""""
| Duration v|[ add | :]
Mean vi% = LI_ 1
2 nane = 5 ] 3 P
: | none = ‘ﬂf
Unit Mass co... ~ || mg/L
| Filter: [mas
ass concentration
Mass
Mass fraction
Concentration in body (mass) Upda:e Tois Load
Administered dose(mass) m
Dose rate (mass) l/ | Execute || Close
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QSAR TOOLBOX

Subfragment search for identifying chemicals
LC 50 and predefined category (Aldehydes)

Example 4

*Structures search criteria
« Endpoint: LC 50 <1 mg/I
» Fish: P.promelas
 Effect: Mortality
* Predefined category:
aldehydes

1. Open Category panel;

2. Use Filter to find Organic functional groups
profiler from the list with profilers;

3. Find “Aldehyde”;

4. Click "Up” to move the selected category from
panel “Profilers” to the panel “Target”

5. The selected category appears in the panel
“Target”

=1 Search

CAS Namg
SubFragment

Profile: | Organic functional groups
Target

Aldehyde

)

S —— gy

Profiles
Acrylic acids C
Acyl halide
Acylal
Acyloin

palabal

|Aldehyde |
Aldimine

Aldoxirme derivatives

Aliphatic amine, primary

Combine profiles

® AND . OR

[T Invert
[] strict

- O X

AND OR NOT Delete

EndpaintPath/EndpointDefinition : ~
Ecotoxicological Information

Textual Metadata:
Text metadata: Test organisms (species) i

! Update
Text metadata: Effect is 'Mortality'

Mumerical Metadata: Not defined - | Add

| | Save | | Load

| Execute || Close
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QSAR TOOLBOX

Subfragment search for identifying chemicals
LC 50 and predefined category (Aldehydes)

Example 4

*Structures search criteria
« Endpoint: LC 50 <1 mg/I
» Fish: P.promelas
 Effect: Mortality
* Predefined category:
aldehydes

1. Click Add button;

2. The query with predefined category appears
on the logic panel.

The both queries should be combined by logical

“"AND”. Follow the steps explained on slide # 39

3. Right click over the both queries to highlight
them;

4. Click AND button;

5. The two queries are combined by logical
“AND";

6. Click Execute button in order to execute the
Query

'| Search — O X
CAS Name Data Parameters anD J or || wnoT |[ Delete || Clear
SubFragment Category Simnilarity

| Clear Al

Profile: | Organic functional groups
Target
Aldehyde

Down Up

Profiles

Acrylic acids

Acyl halide

Acylal

Acylzin

Alcohol

Aldehyde

Aldimine

Aldoxime derivatives

Aliphatic amine, primary

Combine profiles

® AND OR

[ Invert
[ strict

The OECD QSAR Toolbox for Grouping Chemicals into Categories
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QSAR TOOLBOX

Subfragment search for identifying chemicals
LC 50 and predefined category (Aldehydes)

Example 4

QSAR TOOLBOX

Data Import Export

s & 0 B

Gather Import  IUCLIDG IUCLIDG

° Documents Filter endpoint tree...

& Document 1

&, Query Took 6 s . .
ﬂ Structure e J&] el _@1_“ )K/Lg\‘l 5))/ ) ,?/ LB

[#] Structure info . . . . .
[# Parameters | | [ [ |
[# Physical Chemical Properties

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

[# Human Health Hazards

Databases

Options 4
f [ selectan | Unselectail || irwert |

The Query tool (QT) identified 6 chemicals matching the desired criteria. The list of identified chemicals appear
automatically on the data matrix. Number of found chemicals is marked in the name of the node (1). In order to
check the correctness of the performed query search the user should gather ecotox data and profile according to
OFG Profiler. The last two steps are presented on the next two slides.
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QSAR

TOOLBOX

Example 4

Subfragment search for identifying chemicals
LC 50 and predefined category (Aldehydes)

1010
QSAR TOOLBOX rh hron %

Data Import

Gather IUCLIDE
[~ Scuments.
& Docu

&, Query Took 6

Dptlcms P

UCLIDE

» Data u; definition  ® Data Gap Filling » Report
Filter endpoint tree...

Structure e o pelyel , /\\JQ\I I?j/ /Jj)j/ B
=

Read data?

4 Agquatic ECETOC
4 Aquatic Japan MoE

Select All Unselect All Invert

@ All endpoints () Choose... [] from Tautomers
OK =l | =
)
—{#) Development (1/2)] 3 |
—+] . . M: 12 Al
Zme(s} (;ﬁ; 1 100 points added across 6 chemicals. - pem =
= —{#] Intoxication (143)] | 4 'M: >0.05 mg/L n
= ECDtD)(ICDngICEIl Informatlon - —{=] Mortality _
|
11y

Agquatic OASIS
W ECHA CHEM
ECOTOX
Human Health Hazards
M Acute Oral toxicity

M Bacterial mutagenicity ISSSTY
- Biocides and plant protection ISSBIOC]
Carcinogenic Potency Database (CPDEfR

1y [ M: 12 mg/t D

D -1 ed s - 1] 1 1] 1 1 -
Pimephales promelas  (6/13)| M: 0.366 mg/L o | M:0.3 ([0.26=0.34) m | M: 0.76 (0.65-0.88) | M: 0.845 mg/L o [ M: 0767 mg/L o [ M: 0.465 mg/L I
=] LOEC )] T T 0.265 mg/L T T T
& MATC (141 | M 0183 marl | I I

| rosuiton = Go to the Data module
—— Sediment toxic .
Corm- it W Databases are already selected, click gather data;
[¥] Human Health Hazards (174

Click OK to read all data;
Confirm the number of gathered data:
Data appear on data matrix answering the following criterias:
LC50 < 1mg/I
Effect: Mortality
Test species: P.promelas
Aldehydes by OFG

Sl g 09 080 (=
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QSAR TOOLBOX

Subfragment search for identifying chemicals
LC 50 and predefined category (Aldehydes)

Example 4

]
01010
01 0
10100
» Category definition P Data Gap Filling
Custom profile

Apply View New Delete

° Documents Filter endpoint tree... n 5 s

Structure e o JeL o )\@7 ’\?/ “ /?/ e}

[# Structure info

[#] Parameters

Physical Chemical Properties
Environmental Fate and Transport
Ecotoxicological Information (ﬁ.van M: 0.3 (0.26034) m .: M:>0285mgll M: 0.845 mg/L .: M: 0.767 ma/L .: M: =0.05 mg/L |
Human Health Hazards 1/43) | | ] | ] ] M: =-2.7 log(Lfkg be n
=] Profile

A Document 1

&, Query Took 6

T T T T T

Profiling methods Aldehyde Aldehyde Aldehyde Aldehyde Aldehyde Aldehyde
Options 4 Alkyl (heterslarenes | | Aryl Alkyl halide Aryl Ayl Aryl
m Select All Unselect All Invert Organic functional groups Alkyl-, alkenyl- and ¢ | Aryl halide Aryl Aryl halide Aryl halide Ether
— Utes UY D Aryl Ether Phenol Phenol
Empiric Ether
H Chemical elements tart-Ruul
I Groups of elements

[ Lininski Ruls Oasis

Organic functional groups

P G Man w5y Esee dy

HC tional groups (US EPA)

I Or tional groups, Norbert Haider (c|
M5t nitarity

Il Tautomers unstable

Go to the Profiling module;

Check Organic functional group profile;

Click Apply;

All 6 chemicals have “Aldehyde” fragment within its structure;

5 L I =
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QSAR TOOLBOX

Subfragment search for identifying chemicals

Chemicals with Ames and Carcinogenicity positive data including

Epoxide fragment
Example 5

*Structures search criteria
« Endpoint: Gene mutation
« Species: S.thyphimurium
« Data: Positive

AND

« Endpoint: Summary carcinogenicity
» Species: Rat

* Route: gavage

» Data: Positive

» Predefined category: Epoxides
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QSAR TOOLBOX

Subfragment search for identifying chemicals

Chemicals with Ames and Carcinogenicity positive data including

Epoxide fragment

Example 5
m Select All UnedAH Invert About Options

«Structures search criteria

« Endpoint: Gene mutation s '
* Species: S.thyphimurium i s s E@
- Data: Positive
AND | .
. . P Aquatic ECETOC
. Endp_omt. Summary carcinogenicity s s
» Species: Rat R
* Route: gavage T

» Data: Positive
» Predefined category: Epoxides

Database

I Yeast estrogen assay database

Before application of Query tool, the user should select databases which
includes required data. Inventories are not selected in this particular case.
1. Select the following databases:

» Bacterial mutagenity ISSSTY

« Carcinogenicity potency Database (CPDB)

+ Carcinogenicity&mutagenicity ISSCAN

+ Genotoxicity OASIS

+ Toxicity Japan MHLW
2. Click Query button;
3. Select No to not restore the databases used in the previous example.
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QSAR TOOLBOX

Subfragment search for identifying chemicals

Chemicals with Ames and Carcinogenicity positive data including
Epoxide fragment

Example 5
. . 12] Search ) 1 — ] be
Structures search criteria s | o preou [ s
« Endpoint: Gene mutation cas | MNeme | Data | remetes
- Species: S.thyphimurium e

* Data: Positive

4 [V]Human Health Hazards I S L L L L L T T TSP

| Carcinc»gzanicityI !
4 |¥/|Genetic Taxici
A ND GGZnJmutat:'on
P
« Endpoint: Summary carcinogenicity S ]

« Species: Rat W
* Route: gavage
« Data: Positive

 Predefined category: Epoxides L ah
Update
1. Click on the Data panel; Add
2. Use filter to find searched endpoint; | Beate || Cose
3. Select Gene mutation;
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QSAR TOOLBOX

Subfragment search for identifying chemicals

Chemicals with Ames and Carcinogenicity positive data including
Epoxide fragment

Example 5

Search — [m] X
. . CAS | Name | Data | Parameters | SubFragment | Categol Similarity AND OR NOT Delete Clear
Structures search criteria ey \
« Endpoint: Gene mutation e e
» Species: S.thyphimurium < Dun el o "
- Data: Positive oy
« Endpoint: Summary carcinogenicity pe=mre==
- Species: Rat g | K
* Route: gavage i @
 Predefined category: Epoxides I | X
T;:en;?egenmoxicity 1 _2 ________________________________________
2nisms (species) =
4
1. open Metadata pane|; is Salmonella fyp... ~ Add o ]
2. Select Test organism (species) from the pop- = Semenel ppmmerm_ Remove
up menu;
3. Click “Add”;
4. Select S.thyhimurium from the pop-up-menu e
5. Click Add; e o 4
6- Open Data panel; Max value: | none
7. Select Gene mutation I scale (belonging to the Unt | Genem.. || Equvocal Fitter: |
Mutagenicity family) from the Units drop-down 7 Fitr | Equivocal
menu; e
8. Select Positive from the list with scale members; Positive
9. Click Add button; Sav ed] O
Execut:
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QSAR TOOLBOX

Subfragment search for identifying chemicals

Chemicals with Ames and Carcinogenicity positive data including
Epoxide fragment

|2 Search

Example 5

«Structures search criteria
« Endpoint: Gene mutation

‘ CAS I Name| Data ‘ Parameters | SubFragment | Category | Similarity |

lter: ”

 Species: S.thyphimurium rer s e
. iti RN~ Femenagenc
¢ Data. POSItlve Su:lgmaryzrcincgenicity@
. . . . [Itos0
« Endpoint: Summary carcinogenicity ) Dloeetc sty
 Species: Rat 2N

* Route: gavage
» Predefined category: Epoxides

| Activity Score [ add ]

A Descriptors (numerical metadata)

1. Before defining the second query click
Clear All button;

2. Open endpoint path and select Meanvaue|none ¥ | |
Carcinogenicity node; :ll = :H |
3. Select Summary carcinogenicity; - : R

| Update |
[ add ][ sawve ][ load
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QSAR TOOLBOX

Subfragment search for identifying chemicals

Chemicals with Ames and Carcinogenicity positive data including
Epoxide fragment

Example 5 o %
. . CAS | Name| Data | Parameters | SubFragment | Category | Similarity AND OR NOT Delete
*Structures search criteria — Ceor Al |
« Endpoint: Gene mutation '““”““‘““" =
« Species: S.thyphimurium < n e
y = I ute Toxicity
* Data: POSItlve ‘Cgsfr:::;i?;rcinogenicity
« Endpoint: Summary carcinogenicity e
. Species: Rat ® Predefined ) Al o
« Route: gavage T | |I
H . » Route of administration
* Predeﬂ ned Category " EpOXIdeS Sexual maturation [oﬂsprinﬁa—‘
Testorganisms (species) ~ ~—xw—/ (|
1. Open Metadata panel; {Tvee of method 2
2. Select Route of administration from pop-up D
menu; : |
3. Click Add button; _ Fier: [govd |
4. Select Gavage from the list. Click Add o e ‘?ZZ?ZFDMW N
button; W Gavage Preweanling, Followed By Diet \/ 4
5. Go back to Metadata panel and select Test v loege || fene l I
organism (species) from the pop-up menu. Remove
Click Add button, | —  ————
6. Select Rat from the list. Click Add button;
7. Open Data panel
8. Select scale Carcinogenicity I (ISSCAN) e EE e aEl
9. Select Positive;, & *[[Postie — ‘
10 CIICk Add bUtton :I:reci‘nlngam'cityl(\SSCAN) | e :;::fal (
11.The query appears on the logic panel. Carcincgenicity I (CPDE) Carcinar._ | Positive Positve 9 !
}-umal?Hz?Irt‘h Ha‘znailtt‘jos" Ca : I&I L)
letadata: | Add | ‘ Save ” Load |
N
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QSAR TOOLBOX

Subfragment search for identifying chemicals

Chemicals with Ames and Carcinogenicity positive data including
Epoxide fragment

Example 5

*Structures search criteria
« Endpoint: Gene mutation
» Species: S.thyphimurium
« Data: Positive
« Endpoint: Summary carcinogenicity
» Species: Rat
* Route: gavage
» Predefined category: Epoxides

1. Click Category panel;

2. Select Carcinogenicity (genotox
nongenotox) alerts by ISS;

3. Select category Epoxides and aziridines
(Genotox);

4. Click Up to move the selected category to the
panel Target;

5. Click Add button;

6. The query appears on the logic panel;

and

The OECD QSAR Toolbox for Grouping Chemicals into Categories

Search

CAS | Name | Data | Parameters | SubFragmenf}| Category I|%

- O x
AND OR NOT Delete Clear

Clear All |

Profila: | Carcinogenicity (genotox an

Target

Epoxides and aziridines {Genotox)

Profiles

Aromatic N-acyl amine (Genotox)

Aromatic nitroso group (Genotox)

Aromatic ring N-oxide (Genotox)

Azide and triazene groups (Genotox)
Benzenesulfonic ethers, methylation (Nongenotox)
Coumarins and Furecoumarins (Genotox)

Dicarboximide (Nongenotox)

ongenotox)

Halogenated benzene (Nongenotox)

Halogenated dibenzedioxins {Nongenoctox)

Halogenated PAH (naphthalenes, biphenyls, diphenyls) (Nongenote
v

Uatarmeelic Dahomuelic Armenatic Hiedracarhane (Ganntasd

>

Combine profiles

[ Invert
SAND IOR
Add N J—Ss=c  |[ Load
5
-
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QSAR TOOLBOX

Subfragment search for identifying chemicals

Chemicals with Ames and Carcinogenicity positive data including

Epoxide fragment
Example 5 (5]

(2] Search - 0 x
*Structures search criteria 5[N] e o [Sabaaent gy [ i H/_J e | o
« Endpoint: Gene mutation — ‘
 Species: S.thyphimurium el (=
- Data: Positive | Dpateressy
« Endpoint: Summary carcinogenicity Ewﬁ
» Species: Rat Clonh g ey

[V]Gene mutation

* Route: gavage
» Predefined category: Epoxides

| Author /[ Add |
 Test organisms (species)

B ] " [[ass ]| Remore
is 'Salmonella typhimurium' ~ Remove 3

A Descriptors (numerical metadata)

1. Right click over the three queries (see slide # 39); :::;:‘E“f‘l:::: H } I
2. CIICk AND button; Max value: | none -
3. The three queries are combined by logical "AND"; bt [Genem.. v posine
4. Click Execute button;
Update
add [ sawve ][ Load
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QSAR TOOLBOX

Subfragment search for identifying chemicals

Chemicals with Ames and Carcinogenicity positive data including
Epoxide fragment

Example 5
QSAR TOOLBOX 6 E E m.T

» Input » Profiling » Data ¥ Category definition ¥ Data Gap Filling » Report
Documen Single Chemical emical List Search

RaXCmm: § 4.5 05 K. N

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

Documents Filter endpoint tree...

& Document 1
&, Query Took 6
Structure

[# Structure info
[# Parameters
[#] Physical Chemical Properties

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

[#] Human Health Hazards

The Query tool (QT) identified 6 chemicals matching the desired criteria. In order to check the correctness of
the query the user should gather experimental data for Ames and Carcinogenicity and profile the identified
chemicals according to applied Carcinogenicity profiler. The last two steps are presented on the next two slides.
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QSAR TOOLBOX

Subfragment search for identifying chemicals

Chemicals with Ames and Carcinogenicity positive data including

Epoxide fragment
Example 5

—
01010
01 0

10100

» Profiling » Category definition » Data Gap Filling

IUCLIDG IUCLID&

L~ Documents Filter endpoint tree...
& Document 1 [ 1 %
@, Query Took & Read data? b l )>3

et

® All endpoints O Choose... [ from Tautomers —

fw CK | | Cancel
[=] Human Heal 3
) ! 4 !

—— Acute To.

Options 4
i Select All Unselect All Invert About
Il ECOTOX P
Human Health Hazards
M Acute Oral toxicity

(1/2)| M: 56.1 ma/kg hdm-'
6 ;347 g kg bowt |

M: N

(=] Summary carcinogenicity

Bacterial mutagenicity ISSSTY Gavage (614) [ M: Positive .' M: Positive _ | M: Positive = | M: Positive = | M: Positive
- — —

Biocides and plnt protection ISSBIOC T=="Inhalation (2/6) W Megatrve 1 ! TR Positive m | Positve =
Carcinogenic Potency Database (CPDB) TDS0 (6112)| M: 4.28 mg/kg bawt _ | M: 2.96 mag/kg bawt | M: 554 mg/kg bawt | M: 3.78 mg/kg bdwt _| M: 21.3 mg/kg bawt | | M: 744 ma/kg bewt
M Cell Transformation Assay ISSCTA D LT g
W DBIUG =] Genetic Toxicity
M Dendritic cells COLIPA =1 in Vitro 5
m De\re:nnmenm: & R_e:.rc.duq:ti\ra Toxicity (DART) =1 Bacterial Reverse Mutation Assay! B
M Developmental toxicity 1LST e N

< y : 1 1 1 TM: Posith I
Inventories M: Equivocal M: Positive M: Positive M: Positive M: Positive M: Positive
- M: Positive M: Positive M: Positive M: Positive M: Positive M: Positive
Tt Salmonella typhimurium {6/92)| M: Positive M: Positive M: Positive M: Positive M: Positive M: Positive
=== M: Positive M: Positive M: Positive M: Positive M: Pasitive M Positive
M: Positive | M: Positive | M: Positive M: Positive | M: Positive | M: Positive

T OIS T ana ey
L™ 1 Go to the Data module;
" imittion 1 Corrpsion 2. Databases are already selected, click Gather data;
: sy | 3+ Click OK;
M US HPV Challenge Program —— Repeated Dose Toxicity 4. Click OK;
Data appear on data matrix answering the following criteria:
Ames mutagenicity (S. thuphimurium): Positive (5)

Summary carcinogenicity (gavage, rat): Positive (6)

The OECD QSAR Toolbox for Grouping Chemicals into Categories July, 2017 60




QSAR TOOLBOX

Subfragment search for identifying chemicals

Chemicals with Ames and Carcinogenicity positive data including

Epoxide fragment
Example 5

Custom profile

----- 1

New Delete

Documents Filter endpoint tree...

& Document 1

&, Query Took 6 , 14 .
Structure j j |>_©> @ Lo )> g
o Th
HC

Structure info

Parameters

Physical Chemical Properties

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

[ Human Health Hazards (smm‘ M: 2.96 mg/kg bewt .: M: 118 mg/kg bdwt o M: 243 mg/kg bdwt .: M: 213 mg/kg bewt .: M: 4.4 mg/kg belwt

(-] Profile
& Predefined 5
Substance type Discrete chemical n Discrete chemical n Discrete chemical n Discrete chemical n Discrete chemical n Discrete chemical n
ndpoint Specifi

T\ Coelect Al | Unselect All A

Epoxides and azindines| Aliphatic halogens (Gen Epoxides and azindines| Epoxides and azindines| Epoxides and azindines| Epoxides and azindined

Structural alert for geng Epoxides and aziridines| Structural alert for geng Structural alert for geng Structural alert for geng Structural alert for gen

¥ Endpoint Specifi Structural alert for geng
¥ Endpoint Specific

Carcinogenicity {genotox and nongenotox) alerts by ISS Carci icil and al...

Go to Profiling;

Click Unselect All;

Use filter and select Carcinogenicity (genotox and nongenotox) alerts by ISS;
Click Apply;

All 6 chemicals have “Epoxides and Aziridines” fragment within its structure.

Sl g () [ L=
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Subfragment search for identifying chemicals

Chemicals with Skin sensitization positive data including
Aldehyde fragment

Example 6

*Structures search criteria
« Endpoint: EC3
« Data: Positive
» Predefined category: alpha, beta-
unsaturated aldehydes
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Subfragment search for identifying chemicals

Chemicals with Skin sensitization positive data including

Aldehyde fragment
Example 6 (4]

Search 4 - O X
.Stru Ctu res Sea rch crite ri a ‘CAS Na arameters | SubFragment | Category | Similarity AND CR NOT Delete Clear

‘ e

® Endeint: EC3 A~ Endpoint definition
° . Ir Filter: ec3 \ (_W -D
Data. _POSItlve lHumanI_-l_eaIt.hHazards 5
- Predefined category: alpha, beta-  per >
unsaturated aldehydes

° Databases @ !
Opticns 4 Y
Query

[F][ selectall ][ Unselect Al Invert

Query tool XN
The g rested with the following dats sources: 2
: sy - | I Fitter. |
Irzr;::zt:im (ER) g W&m“ﬂz::::;t‘sgzs 3 Skin sensitisation | (QOasis)
M ToxRefDB US-EPA Toricity Japan MHLW ~ Skin sensitization EC3(ratio)
By i Skin sensitisation Il (ECETOC) 1:! 8
I ZEBET database L% | skin Sensitization {Danish EP&) 3
1. Select databases including skin sensitization data.
No inventories has been selected in this case; Meanveloctnone =
2. Click Query tool button; e
3. Select No to confirm that the databases in previous | |~~~ o . . .. ‘
example not be used; - |
4. Click on Data panel; Negative I
5. Use filter to find searched endpoint; i
6. Check EC3; 9
7. Go to Data panel; Update
8. Select scale Skin sensitization II (ECETOC); Add N\ Jp—e— L Lood
9. Select Positive; | 10
10.Click Add button; —

The OECD QSAR Toolbox for Grouping Chemicals into Categories July, 2017 63



QSAR TOOLBOX

Subfragment search for identifying chemicals

Chemicals with Skin sensitization positive data including

Aldehyde fragment
Example 6 —

‘| Search 1 - 0o X

. Stru ctures searc h C ri te ri a A5 [ Name | et | Prameters  Subfagmer]| Ctegry | 460 AND O NoT Dekte Cler
. Clear Al |

¢ E n d pOI nt . EC3 Profile: | Protein binding alerts for skin o by 0ASIS_ Filter: [prot] Ig =

° D a ta : Positive Target Protein binding alerts for Chromosomal aberration by... U- == @ """""""""""

Michael Addition > > Michael addition cn alpha beta-Unsaturapx Protein binding alerts for skin sensitization according t..

H Protein bind lerts for skir itization by OASIS |
» Predefined category: alpha, beta- e

Protein binding by CECD
unsaturated aldehydes [ 2
Protein binding potency Cys (DPRA 13%)
Protein Binding Potency h-CLAT | FoTTTTTTT T s amaaansnnsnnnmm e
Protein binding potency Lys (DPRA 13%)

Down Up Cear [ [Feemem e

Profiles
Acylation > Ring opening acylation > > Active cyclic agents o
Acylation > Ring opening acylation > » beta-Lactams

Acylation > Ring opening acylation > Cyclopropenones

1 . CI IC k Ca tegory pa ne I ; Acylation > > Ring opening acylation > > Thio-lactones
10 bttt b S L

2. Type in Filter to find the profile :

lonic interaction

“Protein binding alerts for Skin lonic interaction > > Substituted guanidines @

sensitiza tion by OASI "; L;:li;a\zltz:;tir:n» Substituted quanidines » » Guanidines
3. Select category Michael addition - - —
S>> alpha beta _ Unsa tUI"a ted Carbon yl Michael Addition >> Michael addition on alpha beta-Unsaturated carbonyl compounds »> alpha beta-Aldehydes ~ [=====msmmmsmm s e e
4 chael Addtion >> Michael addition on alpha beta-Unsaturated carbonyi compaunds >> Lactones m
compounds>>alpha, beta-Aldehydes

Combine profiles [ et

and move the selected category to the o a0 0 )
panel Target;

4. Click Add button;

5. The query appears on the logic panel.

[ Strict

4 [T

fdd || sme [ Load
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Subfragment search for identifying chemicals

Chemicals with Skin sensitization positive data including
Aldehyde fragment

Example 6

*Structures search criteria
« Endpoint: EC3
« Data: Positive
» Predefined category: alpha, beta-
unsaturated aldehydes

1. Right click over the queries in order to
select them;

2. Click AND button;

3. The two queries are combined together by
logical "AND";

2] Search

CAS | Name‘ Data |Parameters | SubFragment | Category | Similarity ‘

Clear All

=

Fiter: |

4 [VlHuman Health Hazards

4 [sensitisation
[Oasc
lecs
[ioet
CneeL
DResp\'ratory sensitisation
CsMwn
Cswan
[Tskin sensitisation

A Metadata
‘ Assay

A Descriptors (numerical metadata)
\ [ |

4. Click Execute button or double click And;
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Mean va\ue:| none M | ‘ ‘

Min value: | none - H ‘
Maz value: | none
Unit Skin se.. v || Positive
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QSAR TOOLBOX

Subfragment search for identifying chemicals

Chemicals with Skin sensitization positive data including
Aldehyde fragment

Example 6
QSAR TOOLBOX o E E % g

» Dats » Category definition  » Data Gap Filling » Report

Data Import The CECD O)

Export
Gather Impart  IUCLIDG IUCLIDB

° Documents Filter endpoint tree...

& Document 1
@, Query Tool: 14

Structure

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

[=] Human Health Hazards
—— Acute Toxicity

+— Bioaccumulation
. Databases —— Carcinogenicity
@zians 4 — D Toxicity /
[ ] Selectail | Unselectan || invert | Genetic Toxicity
BN NELSPLUT MEELE Ciel . e
Tox Fraunhofer ITEM —— Immunotoxicity

se Toxidty HESS +— Irritation / Corrosion
M Rodent Inhalation Toxicity Database
W Skin Irritation
Skin Sensitzation
Skin sensitization ECETOC +—— Repeated Dose Toxicity

M ToxCastDB —— Sensitisation AW SW AOP

M Toxicity Japan MHLW o |— ToxCast

W Toxicity to reproduction (ER) . _ ) 1
I ToxRefDB USEPA +— Toxicity to Reproduction | |

The Query tool (QT) identified 14 chemicals matching the desired criteria. In order to check the correctness of the
query the user should gather experimental data for skin sensitization and profile the identified chemicals according
to the “Protein binding alerts for skin by OASIS” profiler used in the query boundary. The last two steps are
presented on the next two slides.

+—— Neurotoxicity
—— Photoinduced toxicity
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Example 6

QSAR TOOLBOX

Import Export

e

.LID6 1UCLIDG

° Documents Filter endpoint tree...

Subfragment search for identifying chemicals

Chemicals with Skin sensitization positive data including
Aldehyde fragment

& Document 1
€, Query Tool: 14

‘| Read data?

@ All endpoints

) Choose.. [] from Tautomers

Go to the Data module;
Databases are already selected, click Gather data;
Click OK;
Click OK;
Data appear on data matrix answering the following
criteria:

EC3: Positive

aAwNe LD

[=) Human Health Hazards

—— Acute Toxicity

— Bioaccumulation

—— Carcinogenicity

—— Devel ital Toxicity / Ter
—— Genetic Toxicity

Databases

Options a4

£ ] selectan || unselectal || Invert

Bl NCLEPLUT MEUkiEy CELs

—— Immunotoxicity
— lmritation / Corrosion

30 points added acress 14 chemicals.

M COSING —— ToxCast

cC
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—— Neurotoxicity
—— Photoinduced toxicity
+—— Repeated Dose Toxicity )
-] Sensitisation AW SW AOP
= in Vivo
& GPMT @12) | M: Pasitive
L7 HRIPT (6i)] M 12602 pg/erm2 | M: Positive | M: Positive [ | M: Negative
I LLNA [ | [ [ [ [ [
ions 4 EC3 (1411 SJW M: Positive | M Positive | M: Pasitive H | M: Positive | M: Positive | M: Positive | M: Positive
Unselect All (+] Miscellaneous (373) I ' ' M: Positive ' | | ' M: Negative
W Canada DSL (+] Undefined Assay (212)) | M: Positive
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Subfragment search for identifying chemicals

Chemicals with Skin sensitization positive data including
Aldehyde fragment

Example 6

QSAR TOOLBOX By h

. | 1. Go to Proﬁl/ng,
Pro inc, Custom profile 2. Click Unselect All;
3. Select the profile Protein binding alerts for skin
New Dm sensitization by OASIS;

Documents Filter endpoint tree... 4. C"Ck Apply;
5. Perform right click over the Protein binding alerts and
Structure NP select “Profile statistic”;
seect Al 1 6. Check the box next to Group by category.
B 12 imtation/corodon Excson s by 6% | : ——— 7. All 14 chemicals are alpha-beta aldehydes according to
M Eye imitation/corrosion Inclusion rules by BRR [ Structure info ] . . . . e . .
B in vitro mutagenicity (Ames test) alerts by IS¢ [#] Parameters | Prote'n b|nd|ng aler‘tS fOI‘ Sk|n SenS|t|2at|0n prOfller.

W in vivo mutagenicity (Micronucleus) alerts by 1 [ Physical Chemical Properties
M Keratinocyte gene expression
B Oncologic Primary Classification i ) _ | | | ]
W Protein binding alerts for Chromosomal aberral [# Ecotoxicological Information | [ . m

rcrte!r\ b\nd!r\u alerts for skin sensitization acc [#] Human Health Hazards (14/30) | M: Positive .M: Ppeiss Drofile Statistic 7 'l. - o x
5 - 14

1 sensitization by | Profile 6

[#] Environmental Fate and Transport

—— o e
niy h L] Group by category Michael Addition >> Michael addition on alpha,beta-Unsaturated carbonyl

Endpoint Specific compounds >> alpha,beta-Aldehydes

] F\‘enmratory sensitisation , - — # Category Count % i,
M Retinoic Acid Receptor Binding Michael Addition Michae -:‘dd!“‘j" 1_|Michae! Addition [1a_ |sst
B rER Expert System - USEPA (VG RS G GG R | Iichael Addition 1| 2 [Michael Addition >> Michael addition on alpha beta-|14 28.57
. . chasl Addition 1 D addition o
I Skin irritation/ corrosion Exclusion rules by BfR Michael Addition >> MiEIEEReEElE I v ETE—T—— —E —
W Skin iritation/corrosion Inclusion rules by BfR Protein binding alerts for sk ... Michael Addition >> MEETGEREE b (e Adcition \chae” acaition on conugats: - 1 2 3
dn f sion Inclusion rules by BfR. . it 1 | 2| Michael Aseiton >> Michasl sditon on conjugated 2 408 1286 5010850 104552
H Empiric g Export Data matrix FItoN 3| 55 it base formation 1 204
mical elements @ | Bpandbranch 7_|Schiff base formation >> Schiff base formation with c|1 204 )
Groups of elements © | Collapse branch 8_[Schiff base formation > » Schif base formation with c|1 204 i TP O
| | L|n|r|5k:| Rule :3.3515 @ Egandal
) Collapse Al
. = 4 5 6
e ' ictions 6728-26-3 3913-71-1 101-39-3
& | Openpath Protein binding alerts for skin sensitization by OASIS

Count

] Copy path s e ,{yJI; jol
¢ Function »
Sort v 10
Protein binding alerts for skin sensitization by QASIS , 7 8 8
22418-66-2 1U371-10-9 101-86-0
= Activate AOP s
Profile Statistic . - .
j> R o -]
- .
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QSAR TOOLBOX

Outlook

* Background

®* Objectives

®* Overview of Query tool
®* Query tool window

* The exercise

* Workflow process

* Save QT searches
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QSAR TOOLBOX

Saving the prediction result

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

* Saving/Loading the file with TB prediction is shown on the next
screenshots
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Saving the QT requests

. A T F F
D ot m B
QSAR TOOLBOX L]a 10100

P Input rofiling P Category definition P Data Gap Filling P Report

Document e Chemical Chemical List Search Target Endpoint The OECD QSAJ

' % x hgi \ﬁ \E t:-‘ | ] 1 for Grouping C

into Categories
New Ope Save CAS#  Name Structure Comp

Save document 'Document 2'

T > ThisPC » Local Disk (D:) > Tutorials > TE_41 v|®| | SsearchTELM P Developed by L|

cuments Filter endpoint]

Organize » New folder Bz - (7]

» & Document 1
iD [ Desktop ~ Name Date modified Type Size

poument .
& Query tool: 26 Structure Documents [7] Tutorial_1tb4 31-Jul-17 313PM _ TB4File 66 KB
& Query tool: 44 & Downloads [7] Tutorial_2.tb4 02-Aug-17 2:30 P
J’! Music
[&= Pictures
B videos

i, Local Disk (C1)

‘| File save

‘| Toolbox

File saved successfully!

Do you want to save changes to document 'Document 2 ————

N k
£ Networl ( \J; oK I

*& Homegroup — T o
6 ositive M: Positiv
v LI

Save as type: | Toolbox docurmel

Profile
Endpoin

| Michzel Addition | Michasl A
> M| Michael Addition »> M| Michael A
> M| Michzel Addition »> M| Michael A

PrOtj ~ Hide Folders rﬁ—J’T‘ Cancel

1. Go to the Input module; 2. Click Save button; 3. Select Yes to confirm the operation; 4. Define
name of the file; 5. Click Save the file; 6. A message informs that the document is saved successfully,
click Ok.
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Open saved file

QSAR TOOLBOX 10100

P Profiling P Category definition P Data Gap Filling P Report

Document Single Chemical Chemical List Search Target Endpoint The OECD
- p— p— — for Groupi
X into Catege

» ThisPC » Local Disk (D:) » Tutorials » TE_41 v O

A Search TB_41 ne

Developed

Organize v New folder

F1 2 MName Date modified Type

T84 [ Tutorial_1.tb4 3Ju-17513PM T4 File 66 KB
TB41 [ Tutorial_2:tb4 02-Aug-17 230 PM  TB4File 56 KB
Tutorials D Tutorial_3.tbd 02-Aug-17 235PM  TB4File 56 KB
@ OneDrive 8 File open 4
[ This PC
I Desktop
X File opened successfully!
Documents P ¥

; Downloads
J” Music

[&] Pictures
B videos 4

‘i Local Disk ()

- Local Disk (D:) w

File name: |Tutorial_3.th4 v| Teolbox documents (".th4d) ~

( 3 \?t Open | Cancel
J

Once the file has been saved: 1. Click Open button within the Input module; 2. Find and select the
file; 3. Click Open; 4. A message informs that the document is opened successfully, click Ok.

The OECD QSAR Toolbox for Grouping Chemicals into Categories July, 2017 72



