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QSAR TOOLBOX

Background

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

Objectives

In this presentation we will use functionalities of the QT to
identify:

1) chemicals having specific structural fragments in their molecules

2) chemicals answering specific structural and parametric criteria

3) chemicals answering specific combinations of data, structural

and parametric criteria
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QSAR TOOLBOX

Overview of Query tool

Goal: Query tool allows 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 searches for single structures

matching desired criteria.

The Query tool functionality searches 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
interest in the Data module

° Databases

-
=

f Select All Unselect All
I Physical Chemical Properties

Inventories

Unselect Al

Il pKa DASIS
B Environmental Fate and Transport

degradation in soil DASIS

degradation NITE

ta-Sediment Accumulation Factor US-EPA
Il ECHA REACH

ys-chem EPISULTE
Bioaccumnulation database (normalised)
» [l Ecotoxicological Information
» [l Human Health Hazards

— —
01010
) QSAR TOOLBOX @ th 100 %
[ ]
Ste p 2 L CI ICk Query * Input P Profiling P Category definition P Data Gap Filling P Report

button Ao XEmm- § 6.2 8= E.- W 9 O

New Open Close Save CAS# Mame  Structure Composition Selec ChemIDs Database Inventory List Substruct ARTS) Query

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April 2020



QSAR TOOLBOX

Overview of Query tool
Procedure for defining query

Step 3: Specify criteria for searching structures

[2] Search — O *
SubFragment I Category | Similarity | | AND || OR || NOT || Delete || Clear |
CAS | Name | Data | Parameters
I Clear Al | -
e
Parameter name ~ -
Surface Tensi(.an Ly
Total Kb
Ultimate bicdeg (Biowin 3)
Vapor Pressure (Antoine methoc) | N |
Vapor Pressure (Mackay method)
Vapaor Pressure (Modified Grain Method)
Water Solubility
Water Solubility (fragments)
I 3D Calculators v
Vapor Pressure (Antoine 1 Origin 2
[scafe: Pressure unit: mm F
Expression
1E=03  Destination ——————————
Pressure Y| Lo
3
unit
) atm
) bar
) hPa
CkPa e L
) mm Hg 4
(®) MPa
) Pa W
[ A [ sae |[ Load
Execute | | Close
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QSAR TOOLBOX

Outlook
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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 window includes: Smmm—
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
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QSAR TOOLBOX

Outlook
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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 queries with Environmental Data (BCF) and 3D
parameters (Dmax) (Example 3)

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

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

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

Subfragment search for identifying chemicals
Substituted diphenyl amine

Example 1

Search for structures that meet the following 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

Search
EX am p I e 1 CAS | Name | Data | Parameters ISubEragmentI{:ataggry Similarity AND OR
A ; : \ __o%n |
Substituted diphenyl amine T S
Options
Search mode: | All (2 |
[] Exact match 7 1
NH [[] Exact connectivity
N(clcccecl)clceececl Edt_|[ Remove ER
View mode: Ml Navigation mode: K%
Query tool =
Search is perfermed only on selected databases and inventories! T PR e Eu gl e

Do you want to continue?

es . .
[ De not show this | Yes | | Mo | Update
Unselect All nvel

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

1. Select HPVC OECD inventory located under Data module. No databases
W TSR chatence progrr have been selected in this exercise;

2. Click Query button located under Input module; The message informs
the user that search will be performed on selected databases or
inventories only

. Click Yes;
. Query panel appears;
. Select SubFragment panel;

u b~ W

Continued on the next slide
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QSAR TOOLBOX

Subfragment search for identifying chemicals
Procedure for defining

Example 1

Substituted diphenyl amine

[5) SMARTS Editar - =] B
| Smarts ~ | clcceeel |
y

NH

N(clcccecl)clceccecl

= Search

| CAS | Name | Data | Parametersl SubFragment |Categor}r | Similarity |

BEEEBE

| Clear All |
Subfragments: - =
I
Options
Search mode: -

[] Exact match
1 [] Exact connectivity

Add |1 _Edit || Remove

Navigation mode: Rl

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 s“ﬂjse

TTHC ULCD (/ORI TUUTDUA TUT. OTOUPIg CITCTHTIICarsS Mto. CategouT ries MPTIT ZUZ0




QSAR TOOLBOX

Subfragment search for identifying chemicals
Procedure for defining

Example 1

Substituted diphenyl amine

Q. QO

NH

N(clcccecl)clceecccl

| Search

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

| Clear All |
Subfragments: -

Options

Search mode: -

[] Exact match
[] Exact connectivity

Edit Remove _;

View mode: WEWLENL N L Il Cascade

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;

= SMARTS Editor

00 SEEER000R

IERE0 DRREN

Continued on the next slide
April 2020 19



QSAR TOOLBOX

Subfragment search for identifying chemicals
Procedure for defining

Example 1

Substituted diphenyl amine

=] SMARTS Editor - [m] X

®
[smarts ~ | clecciectiNe |

" HEOE O5E 8N

N(clcccecl)clceccecl

=

1 Search

| CAS | Name | Data | F‘aramelers| SubFragment | Category | Similarity |

| Clear All |
Subfragments: -

HEEEE

Options

Search mode: -

[] Exact match
[] Exact connectivity

Add Edit Remove _;
WEWLENL N L Il Cascade

EEEERERDEREOOO0

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
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QSAR TOOLBOX

Subfragment search for identifying chemicals
Procedure for defining

Example 1

Substituted diphenyl amine | | & see - o x
| CAS | Name | Data | Parameters | SubFragment |Categor)r | Similarity | AND OR NOT Delete

| Clear Al |
Subfragments: =

NH cleecfec)Nelececc
Options
N(clcceeel)cleccecl Search mode
[] 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;

Double click over the query or click
3. Execute button to execute it.

Left click on any marked atom to explore

T 1

Add save || Load

Close

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April 2020 21



QSAR TOOLBOX

Subfragment search for identifying chemicals
Procedure for defining

Example 1
Substituted diphenyl amine

Xeeed
QSAR TOOLBOX @ aE (=

-
¥ Input » Profiing ¥ Category definition ¥ Data Gap Filling e

Document Single Chemical ‘Chemical List Target Endpoint The OECD QSAR Toolbox

B & X & mom - § ¢ @

New  Open  Close  Save  CAS#  Name Structure Composition MARTS) Query Define

Developed by LMC, Bulgaria

) E— Filter endpoint tree...
@& Document 1
@, [C: 21:Md: 0:P: 0] Query tool: 21 .
Structure Ty o T .9 2R oSN as - o 0.0 .0
Structure info | ]

Additional Ids EC Number:2013... EC Number:2353... EC Number:2496... EC Number:2029... EC EC EC Number:2019... EC Number:2126.. EC Number:2008... E§ 1
CAS Number 36431-22-8 1324761 68442-68-2 70571-81-2 81776 41317-15-1 20512-49-0 101-67-7 101-72-4 298-46-4 90-30-2 836-30-6 74317 3fs
CAS-SMILES relation High : + + . : + : : : + : : 4
Chemical name(s) : + + + + L n i n 1 n i n fl
Composition . L : L L L L L 1 L L L 1 f
Molecular formula i i : + i : + + + + + + + 4
Predefined substance type Mono constituent Mono constituent Mono constituent Mono constituent Mona constituent Mono constituent Mono constituent Mono constituent Mono constituent Mono constituent Mono constituent Mono constituent Mana constituent i
SMILES i : + + : + + + + + + + + 4

() Parameters

[5] Physical Chemical Properties

[#] Environmental Fate and Transport

[] Ecotoxicological Information

[ Human Health Hazards.

ox /OH
D?f “MH

Structural criteria

[ 1. The Query tool (QT) identified 21 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 —
m Select All Unselect All Invert About
R )5
R——C——Hal
|
R - Any atom except H
Hal - Cl, Br, I

‘HPVC OECD inventory has

been selected ] Query tool x
.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 module;
3. Click Yes
23
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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 :Subiragmems: L 2 -
R—C —Hal E]/ ®
| E=x [x]-]
" BEOE OB BE
R - Any atom except H =1 B 0
Hal - Cl, Br, I —10
3 n
. HPVC OECD inventory has =
been selected
« Search for discrete ]
chemicals
Left click on any marked atom to exp n
1. Query panel appears; B
2. Go to SubFragment panel;
3. Click “Add"” button; L |
4, “SMARTS Editor” window appears;
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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 ® ]
Smarts | C [x]-]
T OB BN 2
[
— @ ]
. O
=
R - Any atom except H 1
Hal - Cl, Br, I 5} @
-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 | [1]| :
single bond;

3. Select the “[ 1” (enumeration) button;
4. Click over one of the carbon atoms;

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 o — R
[ smarts [ cic.cl [*]-]

T 200 058 5N —
‘@ [

R—C 40
| e §
H Rpt
R - Any atom except H Exp:
Hal - Cl, Br, I

Change operator
Convert to 3

Define Enumeration fragment with
three members (halogen atoms)

Add child \

5. Click the selection tool;

6. Click the new object;

7. Object explorer panel appears;
8. Right click over the OR expression oK_J[_Cone
node and select Add child;

HEEEEREEREOCOON
©

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 o -
Smarts ~ | C[C.C,C]
R REER OB8 BN,
| 0 = - m
—c—D 5
| O
H o
H =
R - Any atom except H
Hal - Cl, Br, I ]
E]
\
Define Enumeration fragment with d ,
three members (halogen atoms) @ O i A f
Total hydrogens (H) : ]
— Implicit hydrogens (h) s O
Ring membership (R) F
9. Click the first element which corresponds to the first “child” ; I
query; ‘AnyAmm E
10. The panel with the atom characteristics appears; e -
11. Select “Cl” from the Element drop-down menu; I
12. The part of the SMARTS fragment corresponding to the — e
first element have been colored in green. o -
13. Select "Br” and “I” in the same way for the rest two
elements , successively. Lo Lo |
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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
: CEDR 058 BN -
® > 0
R_T O é:z:::f;',}
H n Element: |
R - Any atom except H H
Hal - CI, Br, I
g |
Define Enumeration fragment with [l
three members (halogen atoms) SN
) B Rt T
5 @ D O
_____________ =
—— H | :
Hal substituent is ready when all elements

are selected. Click on OR (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:

. . .= SMARTS Editor - O X
» Aliphatic halogens .
‘Smarts “ | cIclBr] | X | |
1 LEEPE OEE8 BN
R Hal n m
Atom: C
E
R - Any atom except H ®
Hal - Cl, Br, I E
Element: " D
Aromatic or aliphatic ﬁ
. —l Explicit connections (D) ﬁ
Define the number of hydrogens N 1S it et
bonded to C atom ] S e
Ring membership (R} 5 ; 0
Ring st N\ 5 O
Valence 3 3 O
F Total col T 4 D
. - . Ring atom cennections (x) 3 O
1. Click Selection tool; 7] e o ; -
2. Click € atom; Atomic number () |3
3. Define this carbon atom to be G @ [undered =]
bonded with total one H atom from = ) o o
the Total hydrogens drop-down , |
el AR 2
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QSAR TOOLBOX

Subfragment search for identifying chemicals
Aliphatic halogens

Example 2
Search for structures that meet the structural requirements:
121 SMARTS Editor - O X
. Alj - ®
Aliphatic halogens T as
@ -
@—C—Hal
!
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
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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?]” _ D|x|>.<.|
@ 208 OB BN
(RY—c—a TR [ | =
!

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

HEEEE

Define fragment R including
any type atom except H atom

Oo0ooaog

|_<(§|\ Cc Implicit hydrogens (h}
L
Ring membership (R}

e Ring size {r)

Valence ()
Total connections (X}

Ring atem cennections (X} L yng

g TRRREE
| Elemen c -0

Arematic or aliphatic C

Explicit connections ) | N

[}

Total hydrogens (H) N

5

F

cl

Br

Charge (+/-)
Atomic number {#)
. - Chirality (@) " <O
3. Click Selection tool; st s e
4. Select C atom; v Radica [undefnea

5. Select “"Any atom” from the Element

-OK -Cancel
drop-down menu;

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 | |

DEA BN

» Aliphatic halogens

N

H

Element: any atom

R - Any atom except H

Hal - Cl, Br, I

Element: AnyAtom Filnl

______________________

_____________

Define fragment R including

=
5 g
g
o
=g
i o
T
g
7 B
S
{1=
40
15

-4

g
D\_

D‘J\ ¢ Total hy@ Zri?::::: -
any type atom except H atom © @ om0
ing membership {R) undefined 0O
‘ Ring size {r) W ad
Valence (V) WD
Total connections (X) undefined +|0
Ring atom connections (x) T undefined B3 . O
Charge (+/-} . unspecified M . a
Cl Atomic number {#)
B Chirality (@) undefined -0
6. Select Any from the Aromatic or aliphatic drop- - [undenes

down menu;
7. Repeat the steps from 3 to 6 for the second
carbon atom

0K | | Cancel
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QSAR TOOLBOX

Subfragment search for identifying chemicals
Aliphatic halogens

Example 2

Search for structures that meet the structural requirements:

. A/I,Dhal‘.'IC halogens (2] SMARTS Editor R
®
R [smarts ~ | [C1BrIICHICDIT iR

200 OB BN

R——C——Hal
|
Atom: AnyAtom
H

R - Any atom except H

BEHEEE

Hal - Cl, Br, I
Element: AnyAtom 3
. Aromatic or aliphatic: lﬁ

-Define skeleton of target . Expict connectons © | yngefied | ]
compound O M
O Implicit hydrogens (h) undefined ~ O

Ring membership (R} W O

Ring size (r) undefined ~« O3

Valence {v) undefined w 1 O

Total connecticns (X} undefined ~| O
Ring atom connections () | yndefined ~ O

Charge (+/-} unspacified O

Atomic number (#)
Chirality (@) T .l 0
Atomic mass: 1 1

OK | | Cancel
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When all substituents of the
carbon atom are defined (Hal,
H, R) click on OK (1).
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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

=| Search

- O X
CAS | Name | Data | Parameters | SubFragment |Caiegory | Similarity | AND OR NOT Delete Clear
R Clear All
Subfragments:
[CLBRNICHIN
R——C——Hal
Opticns
| Search mode:
H [] Exact match

[ Exact connectivity 1

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

Add || Edit || Remove

-Define skeleton of target
compound

1. The defined general structure of the

aliphatic halogens appears on the I 2 || e
separate plot;

T add || soe ][ Lood
. Click Add button;

. Double click the query to perform the
search

W N

Execute | | Close

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories
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QSAR TOOLBOX

Subfragment search for identifying chemicals
Aliphatic halogens

Example 2

» Aliphatic halogens

@ GG 01010 Xaeerd
QSAR TOOLBOX i@ l'h So100 Ba
-

The OECD QSAR Toolbox
r Grouping Chemicals

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

Document Single Chemical Chemical List Target Endpoint

S [ 7 L - g
B & X @ ma > § & S E Y
Mew  Open  Close  Saw CAS#  Name Structure Composiion  Select  ChemiDs Database Inventory Subs MARTS) Query
o Documents Filter endpoint tree... Y
Document 1
Document 2 ~
@ [C: 40;Md: O;P: 0] Query tool: 40 \(/E(TJ o
Additional Ids EC Number:2536... EC Number:2008... EC Number:2011... EC Number:2120... EC Number:2446... EC Number:2008... EC Number:2416... EC Number:2018... EC Number:2451... EC Nur
‘CAS Number 121776-57-6 37764-25-3 75-34-3 79-00-5 68527-01-5 25637-99-4 760-23-6 21850-44-2 3194-55-6 75-45-6 17639-93-9 83-66-4 22591-21-5 98-87-
CAS-SMILES relation Low High High High Moderate Moderate High High Moderate High High High High High
Chemical name(s) Ethanone, 2,2-di.., 2,2-dichloro-N .., 1,1-Dichloroetha. , 1,1,2Trichloroeth.., Alkenes, C12-30... Cyclododecane,... "3 4-dichlora-1-..._ "benzene, 1,1'-(1.,, 1,2,569,10-Hexa., chloro{diflusrc)... methyl 2-chloro..._ 1-chloro-2-(dichl.. 1,1-Dichloro-3,2.... (dichle
Composition
Molecular formula CTIHI3CIZNG3  CEHTICENO  C2ZHACI2 Cc2H3CB C12H22B/CI C12H18E6 CAHECI2 C21H20Br802  C12H18Br6 CHCIF2 C4HTCIO2 CTHSC C6H10C120 CTHEC
Predefined substance type Mono constituent Mona constituent Mona constituent Mona constituent TSR ono constituent Mono constituent Mono constituent Mono constituent Mona constituent Mona constituent Mono constituent Mono constituent Mano
SMILES CC1(QQOC(CNICL..CIC(CNC(=QIN(C... CC{CICI CICC(CNCI CCCC{CHC&r}CC”. BrC1CC(Br)CC(Br... CICC(CNC=C CC(C)(C'\CC@:[... BrC1CCC(Br)C(Br... FC(F)CI COC(=0)C(C)CI CICICNeleceec1Cl CCC)(C)C(=C)CL.. CIC(CI)

[#] Parameters
(&) Physical Chemical Properties
[#] Environmental Fate and Transport

[ Ecotoxicological Information
[ Human Health Hazards

cl Cl

—Hal

]
I—O——3x

1. The Query tool (QT) identified 40 chemicals matching the desired criteria.

il | | [
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QSAR TOOLBOX

Subfragment search for identifying chemicals
BCF and (Dmax)

Example 3

Search for structures that meet the structural requirements:
» Endpoint is BCF <2000 L/kg
« 3D parameter - minimum value of Diameter maximum >17 A
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QSAR TOOLBOX

Subfragment search for identifying chemicals
BCF and (Dmax)

Example 3
CAS NameIIData %ra 6 bFragment | Category | Similarity AND OR NOT Delete
[ Clear Al |

*Structures search criteria S 5]
Fiter | (o || [ @

b E n d pOi nt iS BC F < 2 O 0 O L/ kg 4 [VIEnvironmental Fate and Transport
4 [VBioaccumulation: aquatic

« 3D parameter - minimum value
of Diameter maximum >17A* @

Query tool X

-

Options 4 3 Selected

Select All Unselect Al Invert| Search is performed only on selected databases and inventories!

» Il Physical Chemical Properties Do you want to continue? Author N Add [ WL _____
Environmental Fate and Transport = = 3
ccumulation Canada ! 3 ~ _Descriptors (numerical metadata)

ccumulati CEFIC LRI [] Do not show this dialog Yes Tl—’ Mo BCFss lipid
oncentrat ITE | |
earadation in soil OASIS

~  Metadata

egradation NITE Querytool %
The query was created with the follawing data sources:

HPVC OECD

Mean value: <

|| Min value: | none

w

Max value: | none

Unit I‘S.pech"lc... .|

T
— “ 10
Yes EndpointPath/EndpointDefinition ~

Environmental Fate and Transport
Textual Metadata: Not defined
MNumerical Metadata: Not defined
Endpoint(Data) value :Mean Value: = 10

s-chem EPISUITE
W REACH Bioaccurmulation database (normalised)
» [l Ecotoxicological Information
» [ Human Health Hazards

Execute | | Close

1.Select databases including BCF data (Bioaccumulation Canada; Bioaccumulation fish CEFIC LRI and
Bioconcentration NITE). No inventory has been selected in this exercise (keep them unselected);

. Click Query button;

. Confirm that the searches will be performed on selected databases and inventories;

. Click No on the message asking to restore source (HPVC OECD inventory) used in the previous example.
. Click Clear button to clean the desk from previous exercise;

. Go to Data panel;

. Expand the endpoint tree and select BCF;

. Specify qualifier “<” and add 2000 in the Mean value field (9),

10. Select scale “Specific volume"” and select the appropriate unit (L/kg);

11. Click Add button;

According to the European authorities Dyax aver larger than 1.7 nm (or 17.4 R) is considered as a threshold for not very bioaccumulative (not vB) and not bioaccumulative (not B) chemicals (i.e.,
BCF < 2000 L/kg): https://echa.europa.eu/documents/10162/13632/information_requirements ri1l en.pdf
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https://echa.europa.eu/documents/10162/13632/information_requirements_r11_en.pdf

QSAR TOOLBOX

Subfragment search for identifying chemicals
BCF and (Dmax)

Example 3

*Structures search criteria
» Endpoint is BCF < 2000 L/kg
« 3D parameter — minimum value
of Diameter maximum >17 A

. Click on Parameters panel;
. Select Diameter maximum from the list;
. Select qualifier *=2" from the drop down list
and add “17” in the Expression field;
4. Unit of the Dmax parameter is “A”, it is
selected by default;
5. Click Add button.

WN -

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories

Search - O *
cas | Name | Data Paramatersls 1 | category [ similarity AND OR NOT Delete
) G |
Parameter name ~ — —
-
I 2D Calculators ” " I@" I I@I ______________________
4 3D Calculators
Calculated heat of fo
~ Rlerastereffective,
1 Diameter maximu
Db e i
Dipole moment
Electronegativity '1 """""""""""""""""
GAP Energy v
Diameter maximum ( 3 lgin
le: Distance unit: A
Expressicn
7 fDestination ——— |
Distance 2
unit
5 S——
loa 1
o
O dm
O fm R
O ft
Cin
O inch
O km
Cm
O mi
':' mm Ll e e e e e e e e e o — — — — — ——————— o ——
) nm 4
O pm
(@] yd
Expressions
| | Clos
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QSAR TOOLBOX

Subfragment search for identifying chemicals
BCF and (Dmax)

Example 3 | @5 - o
CAS | Name | Data | Parameters | SubFragment | Category | Similarity AND OR
. . Clear Al |
-Structures search criteria - 1| @j
] ) itter: Close Fo e - R
» Endpoint is BCF < 2000 L/kg e
« 3D parameter — minimum value
of Diameter maximum >17 A S
CAS | Name | Data | Parameters | SubFragment | Category | Similarity AND OR NOT
Clear All |
Both queries should be linked together by logical it | Lose ] |- B = S~
AND. For this purpose both queries should be e e ot
selected first. How to do this: Iace
1. Right click over the first query to select it (the
selected boundary should become orange Search - O x
colored ) ; SubFragment Ty Sriemin AND OoR NOT Deletz || Clear
=i [ Clear Al |
&) Selected query [~ Endpoint definition —————— [
o Filter: " H Close |
f@ Not selected query T R
— el
2. When the both queries are selected, click “"AND”
button; ;
3. The two queries are combined by logical "AND"; R it
4. Double click "AND” query or click “Execute”
button to execute the search; Add Sve
4 Al T o |
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QSAR TOOLBOX

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

QSAR TOOLBOX C>

» Input » Category definition P Data Gap Filling

Document Single Chemical Chemical List

B & X & mdm > §
ew  Open  Close  Save

CAS# Name  Structure Composition

The Query tool (QT) identified 47 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
L should calculate D,,, for the list of chemicals and to gather BCF data for them. The last two steps

I3

are presented on the next two slides.
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QSAR TOOLBOX

Subfragment search for identifying chemicals
BCF and (Dmax)

Example 3

Filter pepoint tree... Y 2 3 - 5 6 7 8 9 10 11 12 13
|
|
e g - ) I .
R ao I 9 | oo e
B | e
- i
I
Mot calculated Mot calculated Mot calculated Mot calculgted Mot calculated Mot calculated Mot calculated Not calculated Mot calculated ot calculated Mot calculated Mot calculated Mot cal
Mot calculated Mot calculated Mot calculated Mot calculgted Not calculated Not calculated Not calculated Not calculated Not calculated ot calculated Not calculated Not calculated Not cal
TREERREW 106 14200 4 171026210/ 4 107 (14.1429.50A 1 - ta"“ " oo f ettt M Sl 7 (15,7220.3) A 20,6 (14.3+34.6) A |83 (13.8228.9) A 181 (16.6=19.5) A 17.3 (11.8=18.6) A 30.7 (1¢
- i L Ol ata matrx
L e e e vt el calculgted N & g ot calculated Not calculated ot calculated Not calculated Not calculated Not cal
Caleul; Il 3 . i
A i . calculgted N Bl Eportcasist ot calculated Mot calculated ot calculated Not calculated Not calculated Not cal
Calculate/extract all 3D parameters for all chemicals ) | BrebEra
calculgted I = P ot calculated Mot calculated ot calculated Mot calculated Mot calculated Mot cal
Calculatefextract all 3D parameters ©  Collapse branch
s e 5 5 : calculgted N = ot calculated Not calculated ot calculated Not calculated Not calculated Not cal
— ; : lculfted | N &2 ExeandAl tealculated Mot calculated tcalculated  Notcaleulsted  Notcaloulated  Notcal
|| e m e e e el fie ek calculgte: ‘ ot calculate ot calculate ot calculate ot calculate ot calculate otca
—— Geometric Wiener ind 4 Diameter maximum , | calculgted N & Collapse Al ot calculated Not calculated ot calculated Not calculated Not calculated Not cal
—— HOMO Energy 0 (e _calculdted N Target endpoint * ot calculated Mot calculated ot calculated Not calculated Not calculated Not cal
D plain -
—— LUMO Energy - . calculgted N = Open path t calculated Mot calculated ot calculated Not calculated Not calculated Not cal
5 Delete prediction -
— Maximum distance - e e i calculgted N -] Copy path 5 it calculated Mot calculated ot calculated Mot calculated Mot calculated Mot cal
— Maximum donor delocalizability RRieanpedcic calculdted N &  Function calculated Mot calculated ot calculated Mot calculated Mot calculated Mot cal
—— Planarity TN (S calculgted |J‘ Sort ' “Accandi ated ot calculated Not calculated Not calculated Not cal
| enaing
—— Planarity conjugated Set AOP target calculdted | Calculate/extract all I — — lated ot calculated  Notcalculated Mot calculated  Notcal
- alculal ract all parameters for all chemicals | Descending
—— VdW surface ted N Calculate/extract all 30 parameters for all chemicals lated ot calculated Mot calculated Not calculated Mot cal
—— VdW surface DPSA1 Copy calcglated N e —— , et calculated ot calmlated — Fottdttutated Not calculated Not calculated Not cal
—— VdW surface DPSA2 Mot calculated Mot calculated Mot calculated Mot cpftulated '\ N Ry ot calculated : Mot calculated otcalculatbd  Notcalculated  Notcalculated Mot cal
tivate AOP = = =
\ VdW surface DPSA3 Mot calculated Mot calculated Mot calculated calculated A;Ii\:t: Effactopedia Wizard ot calculated  NE calculated /- Mot calculated Not calculated Not calculated Not cal
—— VdWsurface T TIGT carcurated TIET carcuTated ot Mot calculated Mo ulated Mot calculated Mot calculated Not calculated Not calc Not calculated Not calculated Not calculated Not cal
—— VdWesurfacre PNEA Mot caleyls Mot caleylate Mot raleylated hot caleylated I aleylaterd i 3 Not cal
— VdW) R q Not cal
w 1. Expand the Parameters node of the endpoint tree; o
—vwv 2, Expand the 3D node; Not cal
— VdW . . . = - Not cal
v 3. Right click over the row corresponding to the Diameter maximum parameter; Nt ol
o - - . Not cal
— vy 4, Select Calculate Diameter maximum for all chemicals from the appeared menu; otee
5.

Once the values are calculated right click over the Diameter maximum row and select Sort values

by Ascending order.
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QSAR TOOLBOX

Subfragment search for identifying chemicals
BCF and (Dmax)

Example 3

01010 % Kesed

01 0 )

10100 Bé&
=>&

SAR Toolbox
iemicals

» Profiing i » Data Gap Filling » Report

into Categories

IUCLIDG Database Inventory Developed by LMC, Bulgaria

Filter endpoint tree...

ent Structure B gy e o0 of ao™a_o0 - . . . g e o ]
2 [ 47:Md: 156:P: 0] Query tool: - ~A " - me

(3] Structure info
(3] Parameters
[ Physical Chemical Properties 4

AT TIANCpuTT

) Bioaccumulation: aquatic J M%_/
477156 M logiLikg)  M: 143 logiLikg) M: 141 logllikg) M: 176 loglLika) _ M: 315 log(Likg) , M: 1.48 log(Likg) , M: 293 log(Lrkg) | M: <1.04 log(Lrkg) M: 1.08 log(Likg) | M: <-0.041 log(L., M: <0415 log(Li., M: 0.0782 log(Lf.., M: 1.72 log(L/kg) , M: <0 log(L

] Photodegradation
%] Stability in Water
%] Transport and Distri Between E...
[3] Ecotoxicologic _ o %
() Human Health

» [ Physical Chemical Properties
Environmental Fate and Transpoi

Sorted by “"Descending order”

Bioconcentration NITE
iodegradation

156 points added across 47 chemicals.

3

Inventonies
Options « 0 Selected

Select All | Unselect All [ Invert
n S

s 1. Go to the Data module;

' 2. The databases are already selected, click Gather data; .
‘ 3. Data appear on data matrix; Click OK; x|
" | 4. All 47 chemicals have BCF data less than 2000 L/kg (log 3.3 L/kg);
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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
*Structures search criteria cas | Nonf| e lmlf g e Cooon iy [
« Endpoint: LC 50 <1 mg/I - —7
® FiSh: P.promelas 5 4 [VlEcotoxicological Information | 0

4 [V]Aquatic Toxicity

« Effect: Mortality

[VILeso :
__J.l:]IErEstn'aLﬁ : =1

» Predefined category:
aldehydes

e 1

Options 4 4 Selected Query tool X

Unselect All The query was created with the following data sources: 2

+ [l Physical Chemical Properties Bioaccumulation Canada

» M Environmental Fate and Transport Bioaccumulation fish CEFIC LRI
- - - . - 2= ) Bioconcentration NITE
e e e e n e me e a) SO
Aguati C ~ Metadata
Al i o Would you like to restore them? A EifinallEemnaents v Add
/ SIS
-

3

~ Descriptors (numerical metadata)

[ ] OX Hazard EFSA Duration v Add
1. Select databases related to LC50 data (Aquatic ECETOC; Memriae
Aquatic Japan MoE; Aquatic OASIS; ECOTOX). No | |Minwke o
inventories has been selected in this case; Max value: | none

Unit

< < < <

2. Click Query tool button;
3. Select "No”;
4. Go to Data panel, but before that click on Clear button; e
5. Type in filter the name of searched endpoint (LC50); o o
6. Select Aquatic Toxicity and expand the endpoint tab,
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

* Predefined category:
aldehydes

Open Metadata field
Select "Test organism (species)” from the
drop-down menu;

. Click Add;

Select Pimephales promelas from the drop-
down menu;

. Click Add;

Go back to Metadata field and select Effect
from the drop-down menu;

. Click Add;

Use filter to find “Mortality” from the appeared
drop-down menu;

. Click Add

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories

Remove

is 'Pimephales proms

® Predefined ) All

Filter: | | nove

Effect |

Test guideline

Test organisms (species)

Test type dd |

~ Effect
is “ || Mortality

I y 4

| Filter: [Mord |
¥ Descriptors (mur- "

0 Mortali ™
v Data 4
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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:

=] Search

aldehydes

5.
6.

. Open Data panel;

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

3. Type “1” in the blank field;

4. From the Unit section use Filter to find

“Mass concentration”;
Select "mg/1” from the list with units;
Click Add;

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories

| CAS | Name| Data | Parameters | SubFragment | Category | Similarity | AND OR NOT
Clear Al |
‘ ;
| Effect v|[ aad || |1
v Test organisms (species) Remaowe
Remove
—— 2
v Desc iptors (numerical metadata)
1
biean '.ralue:| < = | | | _________________________
3
Min value: | nong = | | ( ) ] 3 |
5 A%
Max value: | none = | | L |
Unit Mass co... ~ ‘ ‘ mg!LV v ‘4 ________________________
Filter: | [ =
Malar concentration [l
Mass concentration |
Distance te
Mass D Save Load
Amount of substance
Maolality [
Update
April 2020 46




QSAR TOOLBOX

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

Example 4 - . T o0 x
.Stru Ctu res Sea rCh C rite ri a CAS | Name | Data | Parameters SubFragmenJ Categonf | Si | AND OR NOT Delete
s E n d pOi nt : LC 5 O < 1 m g/l Profile: | Organic functional groups - | ."i'_. m .:
Target v ' - —— _l

* Fish: P.promelas it e
- Effect: Mortality 2 [] Tjudehyde w
 Predefined category: A

aldehydes

Profiles _2 _________________________________________

Filter [ Close |

Alcohaol

Aldimine
Aldoxime derivatives 3
Aliphatic amine, primary

Aliphatic amine, secondary

Combine profiles [ Invert

& AND ) OR
[] Strict

1. Open Category panel;

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

with profilers and select it;

Find “Aldehyde” from the list with categories;

Click “"Up” to move the selected “Aldehyde” category from panel

“Profilers” to the panel “Target”

5. The selected category appears in the panel “Target” and finally click
Add button. The query with predefined category appears on the logic
panel.
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QSAR TOOLBOX

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

Examp|e 4 %) Search - o x
. . CAS Name Data Parameters I NOT | Delete ” Clear
Structures search criteria - Coegory Cimiarny
. Clear All
* E-ndeInt: LC 50 <1 mg/l Profile: | Organic functional groups
* Fish: P.promelas Targe
. ehyde
 Effect: Mortality
* Predefined category:
aldehydes
E e
l:::l?sacids -~
Acyl halide
Acylal
Acyloin T s s s s s s s s s Sm s s S S s s
Alcohol :
Aldehyde
Aldimine
Aldoxime derivatives
Aliphatic amine, primary e
C.olrnlbir.\e profiles I:l.lnved '
The both queries should be combined by logical O st
“"AND". Follow the steps explained on slide # 39
1. Right click over the both queries to highlight them;
2. CI'Ck AND button; Update
3. The two queries are combined by logical “AND”; Add ][ save ][ load ]
4. Click Execute button in order to execute the Query [ Eeate [[[ Cose |
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QSAR TOOLBOX

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

Example 4

QSAR TOOLBOX

P Category definition P Data Gap Filling » Report

Document Single Chemical Chemical List Search Target Endpoint
o 7 ¢ Y ¥ =

B & X @ m @ m B = . ¢

New Open Close Save CAS# Name  Structure Composition Select ChemIDs Database Inventory List

-]

Substructure (SMARTS)  Query Define

nt4
:Md: 0;P: 0] Queny

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.

The OECD (Q)SAR 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 10100

P Category definition » Data Gap Filling

Import

e

it UcLDs  IUC] [t

® All endpoints () Choose...

Documents

Options 4
Select All Unselect All
» [l Physical Chemical Properties
» M Environmental Fate and Transport
Ecotoxicological Information
Aquatic ECETOC
Aquatic Japan MoE '
Aquatic DASIS
I ECHA REACH
ECOTOX
B Food TOX Hazard EFSA
" Human Health Hazards

° Invent s

5c¢. Species is P.
promelas

Pl _BG
T

100 points added across 6 chemicals.

AW SW |

5b. Data is associated with effect "Mortality”
11 M: 2.1 mg/L

5a. Data is less than 1 mg/L

Select All

nada DSL

glia (animals)
ordata (chordates)

o] Actinanteragii (=y-firn=d fi. .
OX =
=ErﬂHqu?¢ 5d. All 6 chemicals are Pimephales promelas Fﬂ} M: 0366 mg/L [NHVERGLHE  M:0.76 (0.65+0..., M: 0845 mg/L M: 0767 mg/L _M:0.465 mg/L

categorized as “Aldehydes”

I METI Japan

according to OFG profiler
- i S I groups Aldehyde . Aldehyde . Aldehyde . Aldehyde Aldehyde Aldehyde
1. Go to the Data module 2.Databases are already selected, click gather data;
3. Click OK to read all data; 4.Confirm the number of gathered data.

5. Data appear on data matrix answering the following criteria:
5a. LC50 < 1mg/l  5b.Effect: Mortality 5c. Species: P.promelas.

Go to Profiling, unselect all profilers and select Organic functional group and click Apply (Not illustrated here). 20
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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 P

Options 4 5 Selected

*Structures search criteria f Select All Unselect Al Invert
« Endpoint: Gene mutation ™ B Actte Oral toxicty DE )
« Species: S.thyphimurium ¥ Eactersl muteg \

- Data: Positive ¥ Carcinos 5 Yoo .

The query was created with the following data sources:

Databases

<,

ECOTOX

Aquatic ECETOC
AND x . i

Aguatic OASIS

Would you like to restore them?

« Endpoint: Summary carcinogenicity e L ]
- Species: Rat @

* Route: gavage °

« Data: Positive o 1
» Predefined category: Epoxides

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: D
+ Bacterial mutagenicity ISSSTY D
» Carcinogenicity Potency Database (CPDB)
+ Carcinogenicity&mutagenicity ISSCAN
+ Genotoxicity OASIS
+ Toxicity Japan MHLW o 1
2. Click Query button; DB
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

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

AND

« Endpoint: Summary carcinogenicity
» Species: Rat

* Route: gavage

« Data: Positive

» Predefined category: Epoxides

[ 2]

| Search

CAS | Namci Data Iarameters | SubFragment | Category | Similarity |
Clear All -|

» Endpoint definition

Filter:| || Close |

4 [V]Human Health Hazards

I CJAcute Toxicity

I Ccarcinogenicity

4 [V]Genetic Toxicity
[CIchromosome aberration
[CIDNA and protein damage
[CIona damage and repair
[V]Gene mutation

\B8

| Update

[ add

Execute | | Close

1. First click on Clear button
2. Click on the Data panel;

Toxicity and select Gene mutation;

3. Open Human health hazard>>Genetic

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories
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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

5o

Open Metadata panel;

Select Test organism (species) from the
pop-up menu;

Click “Add”;

In a newly appeared field select
S.thyhimurium from the pop-up-menu

Click Add;

Open Data panel;

Select Gene mutation I scale (belonging to
the Mutagenicity family) from the Units
drop-down menu;

Select Positive from the
members;

Click Add button;

list with scale

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories

Search - O *
CAS | Name | Data | Parameters | SubFragment | Category | Similarity AND OR NOT Delete Clear
Gzl | [~ Metadata
4 [V]Human Health Hazards I . -
b CAcute Toxicity 1 Test organisms (species) "J: )
v Clcarcinogenicity 0 —: @) Predefined ) All i
4 [V]Genetic Toxicity 1 n
[Clchromosome aberration 1 Filt=r: ” ||
[CIDNA and protein damage 1 . . 1
[CIona damage and repair d Metabolic activation 1
[V]Gene mutation ,/ 1 OVERALL 1
‘ff < _! Strain I_ -
,/ = :| Test organisms (spacies) 4
p ,’ I Test type 1
,/ 1 Type of genotoxicity 1
l ,’ L 1 Type of method :
s 3
,/
L iy - - jREssIssIsssssssooooooog r--
2 ]
—— Test organisms (species) ‘=
e E T T 7 add_ ]| _Le = E :
=1 5 : ([ Jf
is ¥ | | 5almonella typ... Add smove . |
. _ _ _AFilter: || — | 1
3
De <ol metadata 5 4
A e i i e s s s s s S e e e e e
Salmaonella typhimurium
gt~ SR 777 T T T T T T T )
Mean value: none - 6
Min value: | none -
Max value: | none -
Unit Gene m.. - || Equivocal g | | ——
—] Filte
Filter: | | _—i ter: | |
Equivocal I
Gene mutation | —/] 7 INe ative
g MEG
Micronucleus | L J RBositve _ o -
Update 8
_ Add || sae [ lead
9 | Execute | | Close
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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 &) s

* Endpoint: Gene e A

mutation Gearai

* SpeCieS: Fllber:““ - - || Closel

S.thyphim urium > L S s

- Data: Positive e gy

. [Itos0 1

« Endpoint: Summary + Clente Toicy

carcinogenicity

» Species: Rat 7T e

* Route: gavage

» Predefined category: .

Epoxides EndpoinPotEndporDefintion [T
-r:e“ualr’vll?::td:\t:;ada.ta: Test organisms (species) is
Erapomoam et
Unit: Positive ( Gene mutatienl) | | _ _ _ o

1. Before defining the second query click pame_|
Clear All button; [ pad [ _swe [ toad
2. Open path: Human health eae

hazard>>Carcinogenicity and select
Summary carcinogenicity node
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QSAR TOOLBOX

Subfragment search for identifying chemicals

Chemicals with Ames and Carcinogenicity positive data including
Epoxide fragment

Example 5
Search — O *
.Structu res sea rCh Criteria 1 CAS | Name | Data | Parameters | SubFragment | Category | Similarity | ANID OR NOT Delete
o ; . ; | Clear A" ) (
Endpoint: Gene mutation o 5 3J
» Species: S.thyphimurium N @~ L
.y = JLTestorganisms{spE(ies} e
- Data: Positive 5 F e e - :
« Endpoint: Summary : L < - 'JE:;”M 1
- - Yo s Gavage e Remove < -I Dosed Wat I
carcinogenicity Y coe I
- . 1' Gavage Followed By Diet I
° SpeCIGS. Rat = o Add —— Iﬁ;\:::c:mweanling,Ful\owed By Diet :
* Route: gavage (6 2 jjome !
- Predefined category: Epoxides —— :
w Add Mower g T TTTTTTTTTTTT
7 ———————""—" 2: Other Route of Administration :
1| subcutaneous 1
Meﬂl"l \.ralue: TIEI= M L.V_\h-te_r-'-m'
1. Open Metadata panel; value: [nome
2. Select Route of administration from pop-up | o Pt
menu; LCarciio:-v: Equivocal v
3. Click Add button; Fiter
4. Select Gavage from the list. Click Add button; e
5. Go back to Metadata panel and select Test L?osn-n: "m B B
organism (species) from the pop-up menu. ==
Click Add button;
6. Select Rat from the list. Click Add button;
7. Open Data panel
8. Select scale Carcinogenicity I (ISSCAN);
9. Select Positive;
10. Click Add button; | Md\l,l SawTH Load ||
11. The query appears on the logic panel. 10 xecute Close
query app gic p
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Subfragment search for identifying chemicals

Chemicals with Ames and Carcinogenicity positive data including

Epoxide fragment
Example 5

Search - O *
- H ame | Da arameters | SubFragmen atego i l AN OR NOT Jelete ear
*Structures search criteria 2 e D i ol ND R i Te:

« Endpoint: Gene mutation [ ot conogericy gerotoxand rongeratonsesoyss < | =
. . . ATy ST e e e — - LR R B R
- Species: S.thyphimurium [~ ) Zj v,

" | | Close) -
» Data: Positive e — j@ E
« Endpoint: Summary carcinogenicity A

« Species: Rat i
* Route: gavage i
» Predefined category: Epoxides '

I
S T R |

Profiles ----é----' :
Filter: 1
Benzenesulfonic ethers, methylatidn (Nongenotox) ~
Coumarins and Furocoumarins (Ge"lotox}
Dicarboximide (Nongenotox) | |
1 Birmcthyinypricm e Hong e 2 |[?
1. CIiCk Category panel; Halogenated benzene (Nongenotox) 3
2- Se|eCt Carcinogenicity (genotOX and Halogenated dibenzodioxins (Nongenotox)
nongenotox) alerts by ISS; Ijalnnsnah:ri PAH (manhthalenes hinhemvls dinhenvls) INnnnPnr)ﬂ : ‘4 ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘
3. Select category Epoxides and aziridines || corbinepoiies
(Genotox); ® AND 0 OR ) it
4. Click Up to move the selected category to | ..o cooocio -
the panel Ta rget; Textual I\u":_ettj:c:ltjaHea“h e 9
5. Click Add button; e e s o 5
6. The query appears on the logic panel; e Vet ot efnes T e || lowd

Execute | | Close
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Subfragment search for identifying chemicals

Chemicals with Ames and Carcinogenicity positive data including

Epoxide fragment
Example 5

| cas | Name | Data | Parameters | SubFragment | Category | Similarity |

Clear Al

«Structures search criteria

« Endpoint: Gene mutation E(.iff; = .‘-O---

» Species: S.thyphimurium Froes s e et t 1

» Data: Positive

« Endpoint: Summary carcinogenicity

» Species: Rat . o

* Route: gavage iy

» Predefined category: Epoxides B opemted ostone oenson S

1,3-Benzodioxcles (Nongenotox)
Acyl halides (Genotox)
Aliphatic azo and azoxy (Genotox)
Aliphatic halogens (Genotax)
Aliphatic N-nitro group (Genotox)
Alkenylbenzenes (Genotox)
Combine profiles [ Invert
® AND ' OR

[ Strict

. Right click over the three queries (see slide # 39); a

. Click AND button; I S [

. The three queries are combined by logical "AND"” Keep =
the "AND” selected (clicked);

4. Click Execute button;

WN =
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Subfragment search for identifying chemicals

Chemicals with Ames and Carcinogenicity positive data including

Epoxide fragment
Example 5

r|a 01010
QSAR TOOLBOX T3 o

¥ Category definition  * Data Gap Filling

Target Endpoint

Document Single Chemical i Seard
B & X @ = v i ¢ ©
= & - g .
New  Open  Close  Save CAS jame  Struc omposition  Select  ChemiDs Database Inventor ist Define

eveloped by LMC, Bulgaria

:Md: 0:P: 0] Query tool: 6

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. Ex
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Subfragment search for identifying chemicals
Chemicals with Ames and Carcinogenicity positive data including

Example 5

QSAR TOOLEBOX

Data Import

- & @ o

&

» Input » Profiling

Delete

Epoxide fragment

Read data?

® All endpoints ) Choose..

e
=

Th ClE(DObAF‘ T::It:\

Database Inventory |

QK

Filter endpoint tree.. Cancel

Gather —~\ luCuD6
il Du(umentﬂ

+ @ Document =
* & Document 3
+ & Document 4

& Document 5

@, [C: 6;Md: 178;P: 0] Query took: 6

Structure

() Structure info
Parameters
() Human Health Hazal

Carcinogenicity J
Hamster 1/2 M: 56.1 mgrkg b,
5 1347 mo/ko b
] Rat

178 points added across & chemicals.

Summary carcincgenicity
Databases M: Positive M: Positive M: Positive M: Positive M: Positive M: Positive
A‘E Gavage O \iposfve  MPostve  MPosve  MiPestve M:Pesitve
Inhalation 36 M:Negative M:Positive | M: Positive 4
L 1Ds0 £/12 M 4.28 mg/kg b.; M: 296 ma/kg b... M: 5.4 mg/kg b, M: 3.78 mg/kg b, M: 213 mg/kg b, M: 744 mg/kg bebw
enetic Toxicity =
W Repeated
B Rodent £ Bacterial Reverse Mutation Assay (e.g. Ames Test)
M Skin Irritation (=] Gene mutation
M Skin Sensitization &) Salmonella typhimurium
Sraton EGSTOC ] No 59 Info 612 M:Positve ,M:Positive M:Positve  M:Posive M:Positive ,M:Positive
Japan MHLW & With 9 5/27 M:Equivocal M:Negative  _MiNegative _M: Negative M: Pasitive
Toxicity to reproduction (ER) & Without S9 §/53 M: Positive _M Negatwe _M Nega(we _M Negatwe M: Positive _M Positive
L] Mammalian Cell Gene Mutation Assay 5/5 M: Positive M: Positive M: Positive M: Positive M: Positive
kmenkories in Vivo 5/8 M: Positive M: Negative M: Positive M: Positive M: Negative

1] Selected
Invert

hnns P

Select Al Unselect Al

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:
4a. Summary carcinogenicity (gavage, rat): Positive

4b. Ames mutagenicity (S. thuphimurium): Positive

Challenge Pragram

5= B [ 1
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Subfragment search for identifying chemicals

Chemicals with Ames and Carcinogenicity positive data including
Epoxide fragment

Example 5

8 + B * e
- o
(=)
=
The OECD QSAR Toolbox

for Grouping Chemicals
into Categories

» Profiling » Data » Category definition » Report

Delete Developed by LMC, Bulgaria

(-] Frsrrors Filter endpoint tree...

» & Document 1 R
» & Document 2 . £ 5
» @& Document 3 T TETIe) j j = g [o
» @ Document 4 e -~

Hal/

& Document 5

& [C: 6;Md: 178:P: 0] Query tool: 6

(] Structure info
() Parameters
[ Physical Chemical Properties

(3] Environmental Fate and Transport
Ecotoxicological Information

i e e i e e ) i i o

Endpoint Specific
< and azirid... Epoxides and aziridines... Epoxides and aziridine... Epoxides and aziridines (Geno
ctural alert for... Structural slert for geno...Structural alert for gen... Structural alert for genotoxic d

icity (genotox and alerts by IS5

Profilina methods

Unselect All
q y "
rcinogenicity (genotox and nongenotox) alerts by IS5
RT scheme
alerts for AMES, CA and MNT by OASIS
Titation/corrosion Exclusion rules by BfR
e irritation/corrosion Inclusion rules by BfR
vitro mutagenicity (Ames test) alerts by 1SS
Vivo mutagenicity (Micronuc) lerts by ISS.
M Keratinocyte gene expression
W Oncologic Primary Classification
M Protein binding alerts for Chromosomal aberration by OASIS
M Protein binding alerts for skin sensitization according to GHS
M Protein binding alerts for sitization by OASIS

1. Go to Profiling;
2. Click Unselect All;
3. Use filter and select Carcinogenicity (genotox and nongenotox) alerts by ISS;
4. Click Apply; Ex
5. All 6 chemicals have “Epoxides and Aziridines” fragment within its structures.

L1

» Il Empiric

©
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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
» SubFragment: Aldehyde
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QSAR TOOLBOX

Subfragment search for identifying chemicals

Chemicals with Skin sensitization positive data including
Aldehyde fragment

Example 6

*Structures search criteria
« Endpoint: EC3
« Data: Positive
» SubFragment: Aldehydes

° Databases

Options 4 2 Selected
f Select All | Unselect All [ invert

Filter: skin

Human Health Hazards

Il GARD Skin sensitization
ensitisation database 1)

sitization
itization ECETOC

Search
SubFragment Catego Similarity

CAS Name Data Parameters

- Endpoint definition

Ieiter, “ \\JH Close

4 [W]Human Health Hazards 4
4 [Vsensitisation
[laec

EC3
JLOEL

[ INOEL

| IRespiratory sensitisation
JISMWN

CJswanN
[C]skin sensitisation

1. Select databases including skin sensitization
data. No inventories has been selected in this
case;

2. Click Query tool button and select No to

confirm that the databases in previous example

will not be restored;

Click on Data panel;

Use filter to find searched endpoint - EC3;

Check EC3;

Go to Data panel;

Select scale Skin sensitization II (ECETOC);

Select Positive;

Click Add button;

Nor e s O B e e

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories

# Metadata
Assay - Add

 Descriptors (numerical metadata)

Min value: | none

Max value: | none

Skin Sensitization (Danish EPA) |

April 2020

Skin sensiﬁsat}n Il (ECETOC)
Skin sensitization EC3(ratio)
Skin sensitisation | (Oasis)

Skin sensitization GHS (ordinal) ]

- [m| X
AND OR NOT Delete Clear

N
s
1
1
1
1
1
1
1
JFrmmmm o

1
1
1
1
1
I

2

3

‘ Execute H Close

63



QSAR TOOLBOX

Subfragment search for identifying chemicals
Chemicals with Skin sensitization positive data including
Aldehyde fragment

Example 6
*SubFragment: Aldehydes
=1 Search — )
l o SMARTS Editor - m} X
CAS | Name | Data | Parameter J SubFragment —larity AND ®
: : m— S ~ | CI[CHI=0
Subfragments: | S A '@' _____ | e | : : | 2 | |
C EREEEN 058 BN
Optins &=~
Searchmode: | 8I ¥  |f-—————————- Element: C
[ Exact match 1
[] Exact connectivity
===
:__A:d_-[:-Emt—lnﬁﬁgm%‘;?F——————-——————— iz_-_-__-_-__-_-_;

Element:

Navigation mode: Qe[S

Aromatic or aliphatic:

iphatic
Explicit connections (D) | anaefm
Total hydrogens {H)
. | ==
Implicit hydrogens (h) undefin
IQJ Ring membership (7] undefin

Ring size {f)

. Click on Subfragment panel

. Click Add

. Draw the fragment using the pencil and
atoms available in the template panel
(for more details see the refreshing
slides 24-28). Keep in mind that: Beecute || Close

3a. The central C atom should be

“aliphatic” 3b. The central C atom should

have one H atom;

4. Click OK.

Valence (v}

Total connections (X)

Ring stom connections (x) | undsfin

WN =

Charge (+/-)

HEEEEEEOOOO
[=]
(o]

Atomic number {#)

T
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Subfragment search for identifying chemicals

Chemicals with Skin sensitization positive data including
Aldehyde fragment

EX am p I e 6 = Search - O x [
. . | CAS | MName | Data | Parameters AND OR OT Delete
*Structures search criteria SuFragment | Categoyy | __Smilaity " @
1 . Clear A
* E n d pOI nt . .E.C3 Subfragments: I 1 _D _____ @ . |@ __________________________
* Data: Positive 0=[CHIC
« SubFragment: Aldehydes AT
ct match
connectivity

Add || Edit || Remove

View mode: Nilvigation mode:

1. The drawn fragment appears in a new
panel

. Click Add button;

. The query appears on the logic panel.

W N

Left click on any marked atom to explore
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QSAR TOOLBOX

Subfragment search for identifying chemicals

Chemicals with Skin sensitization positive data including
Aldehyde fragment

Example 6 - o x
- . ‘ I ame ata rameters NOT || Delete || Clear ‘
Structures search criteria .
« Endpoint: EC3 o Qesr Al N =~ D
» Data: Positive o=[cHc N
Opticns
« SubFragment: Aldehydes sja,chmmt
bt romeacity
Add || Edit || Remove
Navigation mode: KeEH1IS
Ov R
1. Right click over the queries in order to
select them; R
2. Click AND button;
3. Th(=T two queries are combined together by YT ——
logical "AND";
4. Click Execute button or double click And;
;d::e [ save [ Load |
Execut Close
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QSAR TOOLBOX

Subfragment search for identifying chemicals

Chemicals with Skin sensitization positive data including

Aldehyde fragment
Example 6

r|a 01010

01 0

QSAR TOOLBOX [ ] 10100
P Input » Profiling ata P Category definition  » Data Gap Filling

Single Chemical Chemical Lis Search Target Endpoint

B & XE& m@m - .Em @ B : ¢ ©

New Open CAS# Name  Structure Composition Select 15 Substructure (SMARTS)  Query Define

[~ ) Documents

ic
(5] Human Health Hazards

The Query tool (QT) identified 62 chemicals matching the desired criteria. In order to check are .
the criteria met see next slide x|

E I I
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Subfragment search for identifying chemicals

Chemicals with Skin sensitization positive data including
Aldehyde fragment

Example 6

—
01010
10100

» Category definition » Data Gap Filling

. Go to the Data module;

Databases are already selected, click Gather
data;

3. Click OK;
4. Click OK;
5. Data appear on data matrix answering the
I | e following criteria: EC3 to be positive (i.e.
o M endomse O o EC3<50%). If OFG profiler is applied to the
C: 62-Md: 250:P: 0) ® All endpoints () Choose.. - P . . .
- (Semasenag " identified chemicals it is seen that they all are
Lok [ Concel | categorized as aldehydes
=] :umnn Health Hazards .
Canowe ; - o X
[ ——— :
—— Devel I Toxicity / ici i
[ R TR 250 points added across 62 chemicals.
—— Immunotoxicity
—— lrritation / Corrosion
— Photoinduced toxicity
—— Repeated Dose Toxicity .
6/6 *Strong sensiti...
oS TSSO I s T e O T e,
62/201 M: 12% M: 17 % M:88 % M85 % M:06 % M:378% M4 % M:25% M:17.1% SM:25% M: 283 % M:3.25% M: 18 % M
4:'4'
—— Toxicity to Reproduction .
3] Toxicokinetics, Metabolism and Distribut

62 [

Chemicals are sorted by “Descending order”
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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

—
QSAR TOOLBOX C> %

» Input ¥ Category definition ~ » Data Gap Filling » Report

Save document 'Document 1'

« v <« QSAR Toolbox 44 > Cenfig > Examples v |l Search Examples »
Document i ‘Chemical List Search Target Endpoint
"'i * $ 2 Organi New fold ==
= 1 f ganize ¥ ew folder = -
B & X & @ 2]
Mew  Open  Close  Save CAS#  Mame Structure Composition  Select Documents A A Name
o Filter endpoint tree... =) Pictures »
No items match your search.
& Windows -
42 Exampl
. ':' Structure ES
-4 New tutorial
+ & Document 5
& Document 6 TB 4.4 test

€, [C: 62:Md: 250:P: 0] Query took: 62 | [ERHTENIL L]

[#] Parameters. Update of Tutorials

v £ >
[ Physical Chemical Properties
[#] Environmental Fate and Transport S e | Tutorial 12 -
Bl Ecotoxicological Information ve as type: | Toolbox documents (*.tbd) -

(5] Human Health Hazards

— Acute Toxicity i 3

{5 ADME . A Hide Folders Cancel
— Bioaccumulation 1 5

|— Carcinogenicity 1

— Toxicity / ici 1 I I

Genetic Taxicity File save — [} X
— Immunotoxicity
r— lrritation / Corrosion

— Neurotoxicity

I~ Photoinduced toxicity d File saved successfully!

I—— Repeated Dose Toxicity i

[ Sensitisation AW SWACP |
(3] GPMT 6/6 M: Strong sensiti..
(2] HRIPT 16/29 M: 3.75E+03 pgr.., M: 24 pg/em2 M: 4E+03 pg/cm2, M: 4.2E+03 pg/c..,
-] LLNA
EC3 62/201 M: 12% M:17 % M: 88 % JM:6.5 % M: 0.6 % M:3.78 % SM:4% M: 2.5% M:17.1% M:25% M:283 % M: 3.25 % M: 18 % LM

(] Miscellaneous 6/10
(] Undefined Assay 4/4

r— ToxCast

+— Taxicity to Reproduction

{3 Toxicokinetics, Metabolism and Distril

1. Go to the Input module;
2. Click Save button; .
3. Select Yes to confirm the operation; |
2 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

a— — — K& 4B

QSAR TOOLBOX @ 10100 gs
-

¥ Input » Profiling ¥ Category definition » Data Gap Filling » Report
The OECD QSAR Toolbox
f

Docur ant Single Chemical Chemical List Search Target Endpaint
Chemicals

B & XE mm-. § &. e =EE- H ¢ ©

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

°

+ & Docum

+ & Docum
» & Docum| T
» & Documen

* @ Document 5 Organize » New folder =~ [ 9

rch Examples

<« Config » Examples

+ & Document 6
& Document 7 = A Name Datd ‘| Report - O X
— This PC
3D Objects Tutorial 12.th4 9724

| ]

[ Desktop Consistency check

Documents Info: QK

; Downloads

JS Music
[&] Pictures D QK

E Videos
i, Local Disk (C) v < > 4
File name: | Tutorial 12.th4 v| Toolbox documents (*.thd) ™
ww Cancel

Once the file has been saved:

1. Click Open button within the Input module;
2. Find and select the file; [ x|
: 3. Click Open;

4. A message informs that the document is opened successfully, click OK.
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