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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
» Tautomeric number

- 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 or tautomeric
sets matching desired criteria. The user should select one of the proposed
options

Selectsearchresults =

(@) Structures () Tautomeric sets

(o] [Xem=)

. —

*The Query tool functionality search for chemicals within the selected
databases and inventories only

TR

Search is performed only on selected databases and inventories!
Do you want to continue?

E gon j !Chwd

The OECD QSAR Toolbox for Grouping Chemicals into Categories 15.07.2016 8



QSAR TOOLBOX

Overview of Query tool
Procedure for defining query

Step 1: Select databases/inventories of Step 3: Select structures/tautomeric sets
interest

E I Select search results A E

} Endpoint
(@) Structures () Tautomeric sets
Inventories
[ o | [ %cancel |
- )

Step 4: Specify criteria for searching
structures

| Search
Chemical identfiers | [Data | Paramsters | SubFragment | Gi4[»
[ Clear Al
¥ Metadata i
I Add ] Select meta information -
@ Delete data field
QSAR TOOLBOX Select otk :
} Profiling » Endpoint @ single st L
[+ & Pimephales promelas -
Document Single Chemical e e | |
\ Add =
g ] T \ L o :
Save CASH e Structure select Delete  Query
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QSAR TOOLBOX

Query tool window

« The Query tool is easily accessible on the Toolbox input panel

QSAR TOOLBOX 10100
» Profiling » Endpoint ¢ Category Definition » Data Gap Filling

Document Single Chemical Chemical List

* Query tool main components

CAS [ Molecular

f ! Single CAS

casl -]
g

Weasust e

*Query edit panel (1)

CAS is in ist

= search group panel (2) S T —

= available searches for selected
group (3)
*Query tree logic panel (4)

| B CLEAR
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QSAR TOOLBOX

The Exercise

* In this exercise we will demonstrate the following queries:

®* Sub fragment 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
sub fragment search (Epoxides) (Example 5)

* Combination of Skin sensitization data (EC 3) and predefined
category (Aldehydes) (Example 6)
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QSAR TOOLBOX

Sub fragment search for identifying chemicals
Substituted diphenyl amine

Example 1

Search for structures that meet the structural requirements:

« Substituted diphenyl amine

O
=®,

clccc(Nc2cceecc2)cel
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QSAR TOOLBOX

Sub fragment search for identifying chemicals
Procedure for defining

Example 1

» Substituted diphenyl amine

' Bl
T - = —
Chamicalidentéers | Data | paramaters || SubFragment | Eog AND or
. . . | L
Search is performed only on selected databases and inventories! =l e
Do you want to continue?
wmm—sm ‘

- Select search results @
SUNR—
Inventories (@ Structures () Tautomeric sets - |
Edit s it is] -
select Al | F——
] a B
5 W OK J [ x Cancel ]

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

1. Select HPVC OECD inventory located under Endpoint section. No
databases have been selected in this excirsize; 2. Click on Query button
located under Input section; The message informs the user that search will be
performed on selected databases or inventories only 3. Click OK. The window
proposing two different options for searching (discrete or tautomeric sets)
appears. By default “structures” is selected. In our case we are searching for
single structures 4. Click OK 5. Query panel appears; 6. Select “Sub
Fragment” panel
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QSAR TOOLBOX

Sub fragment search for identifying chemicals

Example 1
» Substituted diphenyl amine

Procedure for defining

o

clccc(Nc2ccececc2)ccl
[ .Edit JJos it s| + cleee(Ne2eecec?)ecl
"] Exact Match [ Allow internal connections

ETETEE

V&.:.-I- —*‘:"'@EE{H}M

Eﬁ:_znmimr'
l*w* Ofc](u]12 T w2 (s -3 0

lsMiLes/inchi [E1eEege]

I Qlawo l M isture

| DO0000-00-0 [

hd H Edit namesl

Iemplates| wark I Cammon Fragments|

1. Click Edit button; 2. The 2D 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 generate benzene fragment;

Continued on the next slide
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drag the mouse with left button pressed to create bond

15.07.2016

17



QSAR TOOLBOX

Sub fragment search for identifying chemicals
Procedure for defining

Example 1

=

" | 2D Editor

e he|neT vl gpoe D g+ - wmBE T MM

» Substituted diphenyl amine

SMILES/InChi &lCCCcilje 0 raw Imbuir
|nnnuoo$ornh 1[ = | :; 7 D'"Edirldnamn
Iemp\ateslw'mk I Common Fragmenlsl 5 E—l
O = -
= CHCH_CH\C
. ", / ens
clccc(Nc2cceccc2)cel oo
| AT
[ Eat B - cloccec)cl . AN
[ Exact Match [ Allow internal connections T
5. Click on the button of Single bond; 6.
Highlight one of the C atom from the benzene = e
ring and drag to generate single bond; 7. B
Select N atom from the list; 8. Put the /C"—C“\ @
selected N atom over the C atom from the gt bt AU o™
single bond; 9. Repeat step 5 and Draw : ' cH_ch
single bond to the N atom from NH2 group;

Continued on the next slide
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QSAR TOOLBOX

Sub fragment search for identifying chemicals
Procedure for defining

Example 1
« Substituted diphenyl amine |- AOfC)M2T na Lo -l - B @{Hw[r} ]
SMILES/InChi  ©lesce[MC]e] Draw @ | Misture
noToonul-oo-o| [ I | = || Edit names|
@ @)% @
clccc(Nc2cceccc2)cel .

drag the mouse to move fragment, release left button to glu to structure

10. Left click over benzene | || b
ring from the template in order

t_o take benzene ring 1_1. Left ST R T—
lick over the C atom in order optons
to deﬂne Second benzene r|ng [] Exact Match [] Allow internal connections

tO the NH group 12. CIiCk Search for: cleco{NclocoocXjecl
DI'aW; 13. C"Ck OK SA'-;'E B LoaD g'ﬂDEL :CLEAR
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QSAR TOOLBOX

Sub fragment search for identifying chemicals
Procedure for defining

Example 1
» Substituted diphenyl amine

clccc(Nc2ccececc2)ccl

_CQ/C_

/
C

\
/
C

1. Click Add button; 2. The

def_ined query appears on T
logic panel; 3. Double S

CI iCk over th e q ue ry to [ Exact Match [ Allow internal connections
execute it or click Execute

Search for: clcoo{Ne2oocoe2 el

button.

EHsae Boap oe  BHCEARR
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QSAR TOOLBOX

Sub fragment search for identifying chemicals
Procedure for defining

Example 1

» Substituted diphenyl amine

— = s “@88e\E
QSAR TOOLBOX 6] h 10100 about Update

» Input » Profiling » Endpoint » Category Definition b Data Gap Filling

Document Single Chemical Chemical List

N -] a

Neme  Stuctre  Sglect  Delete  Query  ChemiDs

Filter endpoint tree. .. 1 [target] |2 [target] 3 [target] |4 [target] S [target] 6 [target] |7 [target] |8 [targe]

ot O . b m@ >‘)\
% "By oP Re & =3

Structure

[HSubstance Identity
EHPhysical Chemical Properties
EHEmironmental Fate and Transport

Nae. m:ﬁl rechemi
et
s
: aae
S\

EHEcotoxicological Information
EHuman Health Hazards

95
Structural criteria o
cleccooINeloccoel =
1. The Query tool (QT) identified 26 chemicals matching the
desired criteria
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QSAR TOOLBOX

Sub fragment search for identifying chemicals
Aliphatic halogens

Example 2

Search for structures that meet the structural requirements:

» Aliphatic halogens

Inventories

R ada

R——C——Hal

Cl
Challenge F'm

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

*HPVC OECD inventory has been

Query tool - Select search results s
selected [T ————— L
Search for discrete chemicals ot 7] | ) e
3 I

1. Select the HPVC OECD inventory (no database has been
selected in this case, only HPVC OECD) located under
Endpoint section; 2. Click on Query button under Input
section; 3. Click OK 4. Click OK in order to search for
discrete chemicals
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QSAR TOOLBOX

Sub fragment search for identifying chemicals
Aliphatic halogens

Example 2

Search for structures that meet the structural requirements:

» Aliphatic halogens

T
S g
H e & A~ e = . = TP - 1w = & t = & = 4+ v e I
SeAOc)neT va(fse - ~dor - LB IBE E M
|swiLEs Inchi [ Drew@® | v
R - Any atom except H o [ "I
Hal - Cl, Br, I @+ 3

*HPVC OECD inventory has been
selected

*Search for discrete chemicals

[ Edt |00 ~

Options

[ Exact Match [ Allgu |drag the mouse with eft button

1. Query panel appears; 2. Go to [ Kiwe |
SubFragment panel; 3. Click Edit
button; 4. 2D Editor window appears Cisae Bioan  Tom  Hfaem
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QSAR TOOLBOX

Sub fragment search for identifying chemicals
Aliphatic halogens

Example 2

Search for structures that meet the structural requirements:

» Aliphatic halogens e - Ry

2D Editor ' | 2
¥ — —
R A Wad 121‘ HM.Smgle ~|% 0 '&+- » B M ® F H M
|SMILESIIn Diraw Q Mixture
R——C ——Hal TR f 1 ‘]I‘ Edit names]
| | lemplatesl Wol Common Fragments
H = & | i ewl - Remove | Fusl
Editor mode | Define new common definition

© Compound

R - Any atom except H ]' pefniin
Hal - Cl, Br, I

Fragments groups

@ Search (") Generate
Title Hal Z : Connections

Chaln "’\ E)chaust

Enumeration fragment is used to pose equivalence among &
set of atoms or fragments. The system will generate/search all

corresponding structures consecutively replacing enumeration -
fragment with its elements (atoms and/or fragments).

*Define common fragment Hal

with three members (halogen

atoms)

1.Click on Common fragments panel; 2. Select
Fragment radio button; 3. Click New; - ‘ ' -
4.Additional window appears; 5. Select
Enumeration type fragment; 6. Define name of
the fragment (e.g. Hal); 7. Click OK
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QSAR TOOLBOX

Sub fragment search for identifying chemicals
Aliphatic halogens

Example 2
Search for structures that meet the structural requirements:

» Aliphatic halogens _
" | | 2D Editor 5
(SNehfe]neT ua s - A X TET
IsMILES Inchi — L [ Draw @ || bisure
R——C——Hal Q00000-00-0 [ Select atom from periodic tablef v][gditnames]
|
: & | [ Naw) = enoes)|
E_ditcm mode 4 ok
= Compalit '@ Fragment
R - Any atom except H Definon

Hal - CI, Br, I

*Define common fragment Hal

with three members (halogen

atoms) I
1. The common fragment definition — e I
appears in the library with fragments; £
2. Click on button with periodic table; ket et == (V) (Xem) [T
3. Select Cl atom; 4. Click Yes
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QSAR TOOLBOX

Sub fragment search for identifying chemicals
Aliphatic halogens

Example 2

Search for structures that meet the structural requirements:

» Aliphatic halogens

R » L
SNeADc]n1eT va Llsige  ~[¥[ A R
R—C—Hal SMILES fInchi Draw @ || Misture | '
| 000000-00-0 ~ | BB Edit names| |
H
0| o @ ()= o)l W
al | - Editor mod
R - Any atom except H atlll © Compound & Fraament
Hal — Cl, Br’ I | D efinitian

*Define common fragment Hal
with three members (halogen

atoms)

1. Click on the plot area in order to
create Cl atom

click the mouse to create/modify atom

T
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QSAR TOOLBOX

Sub fragment search for identifying chemicals
Aliphatic halogens

Example 2
Search for structures that meet the structural requirements:

» Aliphatic halogens

R “AOc]n12T e Llsige -0 @+ - B RO FE
sMILES/inchi [l [ Drav @ ] Mistre
L 000000000 | - || Edit reme:
R T Hal Iemplates Common Fragments
| ® @ | (% New = Fems]| W
E?Itg;nTSESnd @ Fragment
R - Any atom except H R | g
R oy e T
Clw,
Add Struc
Remowe 5t}
. Edit struc
*Define common fragment Hal UseStruc
. Copy
with three members (halogen paste
atoms)

drag the mouse to move fragment, release left button to glue the fragment to structure

1. Right click over the library with
fragments and select “"Add Struc”
2. The Cl atom appears on the right
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QSAR TOOLBOX

Sub fragment search for identifying chemicals

Aliphatic halogens

Example 2

Search for structures that meet the structural requirements:

H H o 73 S p—— = T o
» Aliphatic halogens R T
R SNeOfe]neT vm Lsige ¥ @ - P BEE E )
|SMILESIInChi | I Qrawo l bixture
R ——C ——Hal (ooo0o0000 | « | Edit names]
Commaon Fragments
| © @[ on) = forers| W

Editor mode
2 Compaund

@ Fragment
' Definition T 2

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

*Define common fragment Hal
with three members (halogen

atoms)

oasis-lmc.org

drag the mouse to move fragment, release left button to glue the fragment to structure

1. Add the other two halogen atoms (Br
and I) following steps shown on slides
(#25-27)
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QSAR TOOLBOX

Sub fragment search for identifying chemicals
Aliphatic halogens

Example 2
Search for structures that meet the structural requirements:

°
Aliphatic halogens ___ _
R =] 2D Editor - — 3 WEICIEEN)
‘\PD[E]HIZT H 4/ |Single - %1 ~E o -G RBE F M
|SMILESﬂnChl | Draw . Iixtuire
00000000 | - || EBf Eit names|

R——C——Hal
| Comman Fragments

H & W | [(# Nen ][ = Remowel| 1
4 Editor mode
stgl| = Compound @ Fragment
]

R - Any atom except H i Defintian 1 2
Hal - Cl, Br, I '
1 Hal Br-.
Fragments groups
(@ Search (7 Generate
. R . Title Anyaboml Connections
Define fragment R including :}
Tvpe
_) Positional (@) Enumeration
any type atom except H atom 5 o > St
) Hetero Atom Cyde :]
Enumeration fragment is used to pose equivalence among a
set of atoms or fragments. The system will generate fsearch all
drag the mouse to move fragment, release left butten to glue thel| corresponding structures consecutively replacing e tine :]
fragment with its elements (atoms andor fragment
n
=

LI

1. Click New; 2. Select Enumeration type
fragment; 3. Define name of the fragment

(e.g. Any atom); 4. Click OK

29
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QSAR TOOLBOX

Sub fragment search for identifying chemicals
Aliphatic halogens

Example 2

Search for structures that meet the structural requirements:

» Aliphatic halogens 2
CLLE i - T " s/_J RE (=] = ]
R SNAOCIHRT i M Alke -l & - RREe T
[smrLEs/nchi [ Do @ || e
R——C —Hal [ - [T e

Templates | Wwork | Common Fragments i
| © W | [# new [~ Aemove]| W

H Editor mode

|| O Compound @ Fragment
I Definition 1 2
R - Any atom except H '
Hal - Cl, Br, I :
1

2 Hal Cl, Bry

Define fragment R including

any type atom except H atom

T
{ 3 Selected element: Actinide
Fredefined atoms sets

Nurmber cliriide -| @ i o s ] l X Dame'] [ ? Hep
———\IB -

1. The definition appears in list with fragments
2. Click on the periodic table button

3. Select “"Any Atom” from the pop-up list

4. Click Yes
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QSAR TOOLBOX

Sub fragment 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 fragment R including

any type atom except H atom

. 2D Editor

‘\ﬁ‘D[E] H12 T H & /|Singe v 8% any_dtom v @ o+ - e B I @ F H)

SMILES/InChi  Any_Atan [ Draw @ } Misture

[ 'H Edit namesl
M Comman Fragments |
& B (4 How][ = Rers]|

E ditor mode
© Compound 3 'aument

Definition 1 3
1 drydem
Remove Struc @

Add Struc
Edit struct
Use Struct

Copy
Paste

drag the mouse to move fragment, release left button te glue the fragment to structure

[  OK ] [ X Cancel ]

1. Click on the plot in order to create the fragment
2. Right click over the definition and select "Add Struc”
3. The fragment appears on the right

The OECD QSAR Toolbox for Grouping Chemicals into Categories
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QSAR TOOLBOX

Sub fragment search for identifying chemicals
Aliphatic halogens

Example 2

Search for structures that meet the structural requirements:

» Aliphatic halogens

| 2D Editor

R SeDfeneT v sige |8 anson - @eos - B RE F )
lswLEs/inchi EICIEIEIE
R——C——Hal
H © W (#ven)= o] W
Py
R - Any atom except H o !
Hal - Cl, Br, I

-Define skeleton of target

compound

drag the mouse with left button pressed to create bond

1. Click on Compound radio button

2. Define the carbon skeleton of the defined query

3. Use single bond button (help explanation is
provided on slide #18)
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QSAR TOOLBOX

Sub fragment search for identifying chemicals
Aliphatic halogens

Example 2

Search for structures that meet the structural requirements:

» Aliphatic halogens

R SAOMCHRT Ha[oime |8 amam ~ &+ - B RO F )M
:|5MILE5.r1nchi C(Manpatom:Any_Atom"][lAnyatom:Any_Atam')(CIC [ Draw @ H Mikture|
R —i —Hal I [ b H Edit names|
|
H & & | [# tew][ = Remove|
Editor mode:
@ Compound = Fraament
R - Any atom except H il— i o
Hal - Cl, Br, I

@Anyﬂom _C_—CH3
CH3

-Define skeleton of target

compound

drag the mouse with left button pressed to create bond

[ vwo |

1. Left click over the definition of Any atom fragment (the fragment is selected)
2. Put it over CH; group
3. Repeat again for the second CH; group
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QSAR TOOLBOX

Sub fragment search for identifying chemicals
Aliphatic halogens

Example 2

Search for structures that meet the structural requirements:

o . .
Aliphatic halogens e S
R SN Dc](ReT v [fsige -] amsen v+ - o BB @ E
I|SMILESIInChi O ésnpatorndny_aAtom' [ lanpatom:any_atom")["Hal,CLBrl)C { Draw @ ” Mixture|
R——(C —Hal (| ~ H Edit names|
| o @ CEnes) o )| W
H Editar mode
@ Compaund ) Fragment
1 2
R - Any atom except H Anyatom

Hal - Cll Brl I 1 m ey tem Anyatom_-C|L_—CH3

-Define skeleton of target

compound

drag the mouse with left button pressed to create bond

1. Left click over the Hal fragment
2. Put it over CH; group in order to replace CH3
group with Hal atoms
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QSAR TOOLBOX

Sub fragment search for identifying chemicals
Aliphatic halogens

Example 2

Search for structures that meet the structural requirements:

» Aliphatic halogens

|- 2D Editor

R

| Diraw . Miwtuire

I Edit names|

T | Zos | ommon e |
| o B | (Ften)[=forers W
: Editor mode
@ Compound ) Fragment
Definition 1 2 3

R - Any atom except H Anyatom

Hal - Cl, Br, I | —
T A m iy ten Anyatom_(lli_—w

Hal 2

-Define skeleton of target

compound

click/drag with: left button to select; right button to move

1. Click on the scissors button
2. Erase the free CH; group (by left
button and drag)
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QSAR TOOLBOX

Sub fragment search for identifying chemicals
Aliphatic halogens

Example 2

Search for structures that meet the structural requirements:

» Aliphatic halogens ————
R - ] @@u T H & Z Single - | 4% Any_Atom - g+ - «:o | 3 & EEM
I |SMILES,|fInChi CIH L anpatom:dnyg Atorn'][ lAnpatom:dny_atar”] IHal,ClLEr " r_/ﬂ [ Draw Q H Misture |
R——C ——Hal [ 1 s H Edit names|
| Carnman Fragments l ]

A & W[ [+ tew[ = Remove]| [

Editor mode
@ Compound ' Fragment

Definition 1 2

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

Anyatom

1
AnyatomC{H}|
-Define skeleton of target

compound

Add explicit hydrogen

X Cancel

1. Click on the {H} button in order
to make the H atom connected to
C-atom explicit

2. Click over the C atom

3. Click OK
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QSAR TOOLBOX

Sub fragment search for identifying chemicals
Aliphatic halogens
Example 2

Search for structures that meet the structural requirements:

+ Aliphatic halogens = ow==
R SrErElEET s Data | Parameters | | SubFragment!
R——C——Hal
L
R - Any atom except H y Pyyatom
Hal - Cl, Br, I -

C-..
/ "Hal
Anyatom I

-Define skeleton of target

compound

=T s itis| - C{H}(‘!Anyahom;Any_Ahom'}(‘!Anyahom;AnyI
Options

[ Exact Match [ Allow internal connections

Search for: C{HM MAnyatom; Any_Atom™ )™
Anyatom; Any_Atom™)Hal; Cl.Br,I”

Hsave Bloap % DeEL
1. The definition of aliphatic halogens

appears on the blank plot
2. Click Add button

3. Double click on the query to execute it
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QSAR TOOLBOX

Sub fragment search for identifying chemicals
Aliphatic halogens

Example 2

» Aliphatic halogens

? m NN |
QSAR TOOLBOX 10100 About Update

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

Document Single Chemical Chemical List
= @ L L
C s DB

Name S e Seled Delete Query Inventory

Filter endpaint tree...

Structure }—-u )—-F )—-CH:, /_< ’ — — /__(_ k
1

EHSubstance Identity _
EPhysical Chemical Properties

EHEnvironmental Fate and Transport
FEcotoxicological Information R e
EHuman Health Hazards . T |:> BEE
R——C——Hal
| Cl Cl
H cl
=]

(@l

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

Sub fragment search for identifying chemicals
BCF and (Dmax)

Example 3

*Structures search criteria
» Endpoint is BCF
« 3D parameter — minimum value
of Diameter maximum >15 A
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QSAR TOOLBOX

Sub fragment search for identifying chemicals
BCF and (Dmax)

Example 3

«Structures search criteria
» Endpoint is BCF

« 3D parameter — minimum value |[ceie e
) . )
of Diameter maximum >15 A C = — (] —
[ Physical Chemical Properties ‘ — )
4 @Enwronmenm\ Fate and Transport
Daldises E---MB\oaccumulaton Agquatic
i [] Bioaccumulation: Terrestrial
:Ph“m:f:: ""i:'t::’::;tr'::mm - b-[] Bodegradation e
cum 5 o »[]Photodegradation
- CEFIC LR > [] Stability in Water
T—— B Cop [ Transpart and Distribution Between Environmental Compartments
- DEcotmﬂco\oglcaI Informa o
o I > [] Human Health Hezards 7 T
7
¥ Endpoint
. _J N 3 Select Mode
1. Select databases including BCF data et L SJ
(Bioaccumulation Canada; Bioaccumulation fish
CEFIC LRI and Bioconcentration NITE). No 0 20
inventory has been selected in this exercise
2. Click on Query button
3. Select Structures
4. Go to Data panel
5. Click on Predefined endpoint path in order to R
expand it | 9_]
6. Select Bioaccumulation: Aquatic
7. Click Endpoint tab in order to expand it e e e
8. Select BCF from the appeared popup menu Hste Blom %o Hoaew
9.

Click Add button
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QSAR TOOLBOX

Sub fragment search for identifying chemicals
BCF and (Dmax)

Example 3
*Structures search criteria _
L] Endeint is BCF Chemical identifiers | Data SubFragment 4]
. 3D_ parameter — minimum '\g‘alue ‘-‘“ﬁ“ﬂ“ » @ S— (@)\ --------------- ( ------------------
of Diameter maximum >15 e ——
Mezn valug = * |15
3
=
e [ 1
Unit i
[|calcutste not cached slow parameters
L
R
1. Open Parameters panel [ ] e
2. Select Diameter maximum from the po-up list 4
3. Specify qualifier =" 15 in the Mean value field el
4. Click Add button v | Qe Boo W o -
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QSAR TOOLBOX

Sub fragment search for identifying chemicals
BCF and (Dmax)

Example 3

Chemical identifiers SubFragment |4

«Structures search criteria

[ % PreEgenned enapolt pat

hd End point is BCF [ %: smalCh:TT:altI:ropzr_lifes . -
» 3D parameter — minimum value || gz L

- . b -[] Biodegradation
of Diameter maximum >15 A . Dy
¢ [ Stability in Water
b [ Transport and Distribution Between Environmei

|> |:| Ecotoxmolog\cal Information
[ M Himan Haslth Hasarde

m

Search pm|slEly

Chemical identifiers Data Parameters SubFragment |4 |« AMND OR NOT Execute

E— I

£

[ -[] Physical Chemical Properties

Both queries should be linked together by logical _‘%ﬁgg’;:o::u';;a;g;::wt

AND. For this purpose both queries should be . Dseecamaton: Teresvl
- - - lodegradabon @ = s --mmmm e e

selected first. How to do this: . »[J Photodegradaton 1 ‘

| »

m

i b -[] Stability in Water

1. Right CIiCk over the firSt query to seIGCt It 1 -[] Transport and Distribution Between Environme:
(the selected boundary should become orange -
~ colored)

[

Selected query

1> -[] Physical Chemical Properties
[ gEnvironmental Fate and Transport

2T |
l_ (w | N ot Se I ected q u e ry 1> - [] Ecotoxicological Information

[ - [] Human Health Hazards

2. When the both queries are selected, click AND
button

3. The two queries are combined by logical AND

4. Execute the AND query
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QSAR TOOLBOX

Sub fragment search for identifying chemicals

BCF and (Dmax)
Example 3

o “cee\Q
QSAR TOOLBOX @ ‘-h m

About  Update
¢ Input ¥ Profiling * Endpoint » Category Definition  » Data Gap Filling

Document Single Chemical Chemical List
1] N t
Mame Struckure Select Delete Query ChemlDs

Documents Filter endpoint tree...

Structure

HSubstance ldentity
EPhysical Chemical Properties _
EEnviranmental Fate and Transport

HEcotoxicological Information

EHuman Health Hazards

EProfile

woo sedect filker bype ., v

The Query tool (QT) identified 127 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
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QSAR TOOLBOX

Sub fragment search for identifying chemicals
BCF and (Dmax)

Example 1

Filter endpoint tree.. [1 rarget] | [ reraet | Ertare=t | [ nergen == ] E|

.‘C@
&

1. Right click over the endpoint tree; 2. Select Show
hidden; 3. Open the 3D parameters 4. Find Diameter
maximum and right click on it; 5. Select “Calculate
Diameter maximum for all chemicals” from the appeared

LA

Structure

Properties I I
[« snow niddsn
and Trar

T E - menu; 6. Right click over the Diameter maximum row
HFrofile Sart »

Funtion... 3

and select Sort values by Ascending order.

Export CAS list

8z

Export

Copy path

5L
Calculated heat of farmation
Diameter effective

Diameter maximum - - -
L IE, Calculate Diameter maximum far all chemlcalsl

[E, Calculate all 3D parameters for all chemicals

Diarneter minimurm

Dipole moment
Electronegativity [E, Calculate all parameters for all chemicals
GAP Energy

LIGIHIGLE CHELLYE

—Diarnater mayimum 6313034 16014168 A 94T 0A  BI42NIA

L Tliapantae minimiem

——Calculated heat of formation
——Diameter effective

L>—Diameter maximum 1 1A 71 4 1B =00 2 A 16(14;16.8) A
Hicle

16.9(14,21.3) A 16.6(13.9,20.61 A
[ Diameter minimum

—Dipole moment Sheow hidden
——Electranegativity Collapse all
—GAP Energy

il |
|—Geometric info WWenie ismt | Recending I
—Geametric Wenier ind - =
Funetion... . Descending
F—HOMO Energy
LUMO Energy kd Export CAS list
—raximum distance 5 Export

——Maximum donor deloc

Copy path

——Flanarity Abour

‘@ au
I/'L ——Planarity conjugated ap
@j’ —sdvi surface e
—dWW surface DPSAT
—*'dwW surface DPSA2
Filter bype .. w [l Creates Apply —d¥W surface DPSA3
dWy surface PRSAT

Calculate Diameter maximum for all chemicals

Calculate all 3D parameters for all chemicals

7o

Calculate all parameters for all chemicals
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QSAR TOOLBOX

Sub fragment search for identifying chemicals
BCF and (Dmax)

]
() &
QSAR TOOLBOX 10100
» Profiling » Endpoint ¢ Category Definition » Data Gap Filling
Dacurnent Single Chemical Chemical List
[~ j (] LT} ~ ) =5
Close CASH# Marne Skructure ck A 15 DB I
Filter endpoint tree... |1 [target]
Structure H_H_H"H‘H"’

HSubstance Identity

HFarameters
H20
=130

—Calculated heat of formation | SMILES length=70 |

—Diameter effective SMILES lenath=70 (rnax for 30=60
—Diameter maximum SMILES length=70 (max for 3D=60)
_Diameter minimum RAlL | ‘Jll iy fop D=
—Dipole moment SMILES length=70 (max for 30=60)
—Electronegativity SMILES length=70 {max for 30=60)
—GAP Energy SMILES length=70 (max for 3D=60)

The following message could be displayed if the SMILES of
a chemical has length higher than 60 symbols. This could
be resolved by changing the Calculation options (see next
slide)
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QSAR TOOLBOX

Sub fragment search for identifying chemicals
BCF and (Dmax)

Example 3

1. Press Options button. ]
Options

Eclits various options contralling
the behaviaur of the system,

&) Piess F1for more help.

Main | Modules | ScalesfUnits | Profiling | Gap filing | Reparts
Drata matriz Chemical braveser Structural space mode

Title: calurnn width
el width o [F Font...

Colurmn count (®)2D (ignore stereo information)

Depiction height -% () 2.50 (preserve skeren information)
Database
(®) Local Connect Database in US#C:'I,PrUgram FilesyCommon Files\QSAR Toolboxiver 3. 4\0B B34, NEW. 23.06,2016.FDE

O Remote Connect Server ‘

[#] ssign Data by SMILES [#]Use: Treventories in chemical input Pass progress object ko server

Folder for user models

|C:'I,Users'l,Atanas'(Documents'l,QSAR Toolbox\Yer 3. 4\UserDiry

Calculations Diata Farmat Warning messages

Da not use parameter cache : :
O p Lisk separakor Range separakor hen define chemical group

Memory cache size (values/caloulator) |J v | ; w | hen define chemical group with inventaories
% [+] when define chemical group with metabolism
Count of digits -% []when gather data

[+ When execute query ool
When prafiling with metabolism

Mazx count of tautomers for parameter
calculation and profiling

w [
2. Change the max SMILES length for 3D M SMILES length for 3D calultions
calculations from 60 to 100. o |2

| 0K | | X cCancel | |c Restare default

46
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QSAR TOOLBOX

Sub fragment search for identifying chemicals
BCF and (Dmax)

Example 3

(=] 1010
QSAR TOOLBOX TIo E o100

» Profiling » Endpoint } Category Definition  » Data Gap Filling

Document

=l X L Categories

Developed by LMC, Bulgaria

Documents Filter endpoint tree. .. |1 [taraet] | |2 [taraet] | ‘3 [target]

- /"‘\I
Structure e & g}*ﬁ
%) s
HSubstance Identity

HParameters
FH2D
13D

— Calculated heat of formation

= " P

| [# targety | [ argen

R

@‘."

1]5(14.3;15 BA 15.1{14.5,16) & 1510120180 A 1520147157) &

[*Diameter maximurm
S = L e ]
—Dipole morment

—Electronegativity

—GAPF Energy

— Geometric info ¥Wenier inde
— Geometric Wenier index
—HOMO Energy
—LUMO Energy

Recalculate the diameter maximum as done in
the previous slides.
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QSAR TOOLBOX

Sub fragment search for identifying chemicals
BCF and (Dmax)

Example 3

» Endpoint » Category Defi

omerize

Filter endpoint tree. .

M Physical Chemical Praperties
nvironmental Fate and Transport Structure T

EISubstance Identity

EHPhysical Cherical Properties 6
EErnwiranrmental Fate and Transport
(HBioaccumulation: Aguatic
u FHEHBAF

Bl Ecotosicological Information FEECE (128/482)
M Human Health Hazards =E2I=E1 AN

KN

(— Bioaccumulation: Terrestrial

HHEBiodegradation

HBPhotodegradation

HHStability in Water

HHTransport and Distribution Between Emvironmental
cotoxicological Information

uman Health Hazards
. Rea ?
EProfile d data?

M: 1.04 logiLkeg we.. M 315 logilfeg we.. M 1.95 log(Lkg we.. M:0.857 |

Al endpoints () from Tautomers [ ’/OK ] ’ XCEHOE' ]

— e e 1. Databases are already selected, Click gather
Select one y I
ECF 120-78-5 ] o 7.2 Likg wet e d a ta
BCF 120-78-5 & 7.2 Ljkg wet 2. Click OK
BCF 78-42-2 s 6.5 kg wet heck al .
- T 3. Click Select one
BCF 75-42-2 g 22 Lfkg wet reheck Al 4. C"Ck OK
- - e 5. Data appear on data matrix
<7 et i — 6. All 127 chemicals have BCF data
< >
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QSAR TOOLBOX

Sub fragment 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

Sub fragment 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

‘| Search
Chemical identifiers

NOT Execute

Clear Al
% Predefined endpaint path

* Predefined category:
aldehydes

Databases

[l Physical Chemical Properties

@ Structures

Il Human Health Hazards

1> - [] Physical Chemical Properties
i+ -] Environmental Fate and Transport
4 -EEmtoxicologiﬁl Information

i bl Aquatic Toxicity
- sediment Toxidty
i [] Terrestrial Toxicity

b - Human Health Hazards

m

1. Select databases related to LC50 data (Aquatic
ECETOC; aquatic Japan MoE; Aquatic OASIS;
ECOTOX). No inventories has been selected in this
case.

Click on Query tool button

Select Structures

Go to Data panel

Open Predefined endpoint path in order to expand it
Open Ecotoxicological Information and select
Aquatic Toxicity

Open Endpoint tab

Open pop-up menu

Select LC50

el R

The OECD QSAR Toolbox for Grouping Chemicals into Categories

Lcs1

Remove LCAS

JLC75

Search in selected predefined endpoint paths:
Ecotoricological Information#Aquatic
Toxicty

15.07.2016

Update -/

[ save B LOAD % DEL BE) CLEAR EXIT
4

Continued on next slide
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QSAR TOOLBOX

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

Example 4 \ ;
-Structures search criteria 3 WF————————
. S Add est organisms (species, bl
« Endpoint: LC 50 <1 mg/I e ]
- Fish: P.promelas ——
 Effect: Mortality —
_ — 4 ]
 Predefined category: T S B
aldehydes —
;;_Eﬂls{:erganims ({spedes) 5
S_EI'Ed:MDdE publication_year
@) Single  organism_lifestage
1. Open Metadata field e ibrermmsmoness 17
2. Select "Test organism (species)” from pop-up
menu
3. Click Add [ Delete data field [ |
4. Select Pimephales promelas from pop-up ?:"*‘tm"""ﬂ o _‘ ?
menu = —
5. Go back to Metadata field and select “Effect” : ]
from the pop-up menu [ 2 [acdemsry &,
6. Click Add = [Enmets) ¥
7. Select Mortality from the appeared pop-up ||| " & s
menu ﬁﬁ:&ﬁiﬁf"“"
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QSAR TOOLBOX

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

Example 4 e

. . Chemical identifiers Parameters | SubFragment EIE AND NOT Execute
*Structures search criteria — ]
« Endpoint: LC 50 <1 mg/I : ] 2[°
* Fish: P.promelas | Remor
 Effect: Mortality
- Predefined category: T e oo s
aldehydes S st
‘ ¥ Data < 1 ]
Select data type
@ Value (7) Scale 2
Mean value - q ]
Min v i
Max vaorr — | <¢T) 4y
Uit 3
@ =
1. Open Data panel ]
2. Open qualifiers from Mean value and <\l
select < | —
3. Type 1 in the blank field —— ed endocnt pate: B :
4. Select mg/I from the list with units Sea_ _h ﬁéﬁﬁihﬂiﬁﬁﬂm
5. Click Add | Teeety® Update -/ | (O] save B LoAD % DEL B CLEAR f| exr |
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QSAR TOOLBOX

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

Example 4
*Structures search criteria
« Endpoint: LC 50 <1 mg/I Sr——
* Fish: P.promelas — - R T
. ¢ 5kin irritation/corrosion Inclusion rules by BfR =
s EffeCt: MOI‘ta/Ity 4 Empiric
H . - Chemical elements
* Predefined category: B
aldehydes e
- Organic Functional group
i i nested)
- QOrganic functional groups (US EPA)
- Organic functional groups, Norbert Haider (ch i
<| . Todbnnnre r.".nni——.lnln | -
¥ Profiles
(
—Szectzacrcfian
Aldehyde
All Profiles
1. Open Category panel e
2. Find Organic functional groups profiler from the
list with profilers rrmre—rar—
3. Find Aldehyde | Alphati Amine, primary
4. Move the selected category from panel “All Sy B
profilers” to the panel “Selected profiles”
5. The selected category appears in the panel
“Selected profiles” 0 s B Lomo 4 peL i CLERR
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QSAR TOOLBOX

Sub fragment 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 # 44

3. Right click over first query to select it (slide

# 42)

4. Click AND button

5. The two queries are combined by logical AND

6. Click Execute button in order to execute the

query

The OECD QSAR Toolbox for Grouping Chemicals into Categories

SubFragment

Category | Similarity

¥ Profiing schemes :J'
Profiling methods

:~5kin irritation/ corrosion Inclusion rules by BR =

4-Empiric

- Chemical elements

- Groups of elements

-~ Lipinski Rule Oasis

- Organic Functional groups

. T knmnare mebsbls

€| 1] |

¥ Profiles

- QOrganic Functional groups (nested)
- Organic functional groups (US EPA)
- QOrganic functional groups, Norbert Haider (chi

+

[

Selected profiles

Aldehyde

All Profiles

Acid anhydride

Acid anhydride, mixed phosphonic
Acridine

Acridenz/ Acridinimine
Acrylamide

" Combine profies logically vith st

(@) and or

15.07.2016

Updste " || [Jsave Byloap %YDE 5 CLEAR
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QSAR TOOLBOX

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

Example 4

:
o
I,

Documents Filter endpoint tree. .. [target] 2 Ttarget] 3 [target] |4 [target] IS [target]

6 [target] 7 [target]
o /0 & ] =b -i@ ob ¢ Bee
) %
Struct . i g .
ructure & 4@{ 2@)‘? @ Q @ i é,‘@

[HSubstance Identity
[HPhysical Chemical Properties
[HEnvironmental Fate and Transport
[HEcotoxicological Information (7/65) M:0845mg/l, 62 . M- 0935 mgl, 11 M- 0767 mg/l, 15 M- 0368 mg/l, 0.3 M: 03 mg/lL, 0.3(0... M:0465mg/l, =0 M:<5mg/l, 1500 .
[HHuman Health Hazards

The Query tool (QT) identified 7 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 document (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

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

iy E fomio) cee\E

[ ] 10100 About Update
» Profiling » Endpoint » Category Definition  » Data Gap Filling

Delete Tautomerize

&

Databases |1 [target] | \2 [target] | \3 [target] \ |4 [target]

E =
— ? =o e i
B Physical Chemical Properties — “ ° { % - -z@ 32@ = a
M Environmental Fate and Transport Structure = 7 . 4 4 B
. . 1 =
! = o

| Information

ESubstance Identity
—
HEcotoxicological Information
HAquatic Toxicity ,
[HIBehavior M: 1.1 mgiL, 2 mg/L
[#FlDevelopment M: »0.285 mg/L. 0.
FGrowth M: 0.285 mgrL, 0.1...

[l Human Health Hazards

) M: 2.1 mgiL
) M: 1.2 mgilL

(7) Choose. .. from Tautomers

@ All endpoints

(715) QBRI M2 0.935 mg/L, 0.9... M: 0.767 mg/L, 0.7... M:0.368 mg/L. 0.3... M: 0.3 mg/L, 0.3(0... M: 0.465 mg/L M: <6 mg/L, 1(0.9:..

T

: 1. Databases are already selected, Click gather data
&]aﬁ i 3 groups, 2 chemicals 2. Click OK
Endpoint CAS Structure Value addition|_commi . 3. C“Ck Select one
O -
MATC 454-89-7 183 micrograms per liter 4- Cllck OK
DNUM/6//DOSES/4 —— . A a
e 5. Data appear on data matrix answering the following

criterias:

o Check Al
0 £8.091/113.300 =
i —
F Uncheck Al
MATC 454-89-7 Q I 183 micrograms per iter

DNUM/6//DOSES/4

LC50 < 1mg/I
Effect: Mortality

o EEZ:E??EE:%? Test species: P.promelas
. samiuszo (I F== A/dehydes by OFG
L] 3
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QSAR TOOLBOX

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

Example 4

o oF ® A\
QSAR TOOLBOX L] about Update

» Profiling » Category Definition  » Data Gap Filling

Profiing Profilng Schemes

#

| 3 ttarget] | [¢ target | [5 Itargets | [6 ltargett

2 & 5 2

[1target] | [2 ttarget]

Profiing methods

et | umscectn [Zret |

L ~ w 7 w0

o Structure :.;@? b_?; @?
Er - @

EHSubstance Identity

HEcotoxicological Information (7/29) WiE R ERIEE M 0.935 mg/L, 1.1 M: 0.767 mg/L, 0.7... M: 0.368 mg/L, 0.3... M: 0.3 mg/L, 0.3(0... M: 0.465 mg/L M: <5 mg/L, 1(0.9;...
Profile 5
Empiric
Aldehyde Aldehyde Aldehyde Aldehyde Aldehyde Aldehyde Aldehyde
Aryl Alkyl halide Aryl Alkyl arenes Aryl Aryl Aryl
Organic Functional groups Aryl halide Aryl Aryl halide Aryl Aryl halide Ether Nitrobenzene
Phenol Phenol Ether Ether
tert-Butyl

Toxicological
]

Custom

Go to Profiling

Unselect All

Select Organic functional group

Click Apply

All7 chemicals have “Aldehyde” fragment within its structure

VhAhWNE
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QSAR TOOLBOX

Sub fragment 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

The OECD QSAR Toolbox for Grouping Chemicals into Categories 15.07.2016 58



QSAR TOOLBOX

Sub fragment 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

The OECD QSAR Toolbox for Grouping Chemicals into Categories

Toxidty Database

say database
ZEBET 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 on Query button
3. Select Structures
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QSAR TOOLBOX

Sub fragment search for identifying chemicals

Chemicals with Ames and Carcinogenicity positive data including
Epoxide fragment

Example 5
*Structures search criteria g == 1 =
. Endpoint: Gene mutation Chemical identifiers Parameters ||| SubFragment || Categor [ » AND OR NOT Execut
« Species: S.thyphimurium 7777777 T s s s
g s ¥ Predefined endpoint path o
« Data: Positive T T -
- [] Acute Toxicity 2
- Eioan.:mmulét_ion -
A ND E E::i:;ﬁgrgﬁ)ddty | Teratogenicity |
- bl Genetic Toxidty 3 1
- Imrnur_mto)cicity .
- Endpoint: Summary carcinogenicity ||| ~DiretenCoresen
- Species: Rat D fepested Dose Toxicly -
- Route: gavage = B B
« Data: Positive @ Single O Lt
» Predefined category: Epoxides [- s Jcne oz on S -
Add g:?r::;?on:e;:tiri;ag:;age in liver
] CiMA damz Ie’ and or repair R LR R R LR
Remove 5
» Metadata
1. Click on Data panel 4T
2. Open Predefined endpoint path panel
3. Select "Genetic Toxicity”
4. Open Endpoint panel
5. Select Gene mutation Bisave EyLloAD %Y DEL 5 CLEAR
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QSAR TOOLBOX

Sub fragment search for identifying chemicals

Chemicals with Ames and Carcinogenicity positive data including
Epoxide fragment

/
(0 value @ Scale 1 6
Select Positive from the list with scale members e 7';(\

Select family utagenici

Example 5
P | Search

.Structures SearCh Criteria [Chemicalidenhﬁers Data Da:::t:r: SubFragment Categor| « [+ AND OR NOT Execute
« Endpoint: Gene mutation S ——— 7|
» Species: S.thyphimurium > Encgant [ 1 ZJ
« Data: Positive Y Metacat ,
« Endpoint: Summary carcinogenicity T —
- Species: Rat — — .
* Route: gavage E— _
- Predefined category: Epoxides e :

1. Open Metadata panel e ﬂ _________________________________________________________________

2. Select Test organism (species) from the pop-up —

menu

3. Click Add

4. Select S.thyhimurium from the pop-up-menu e

5. Open Data panel S buston

6. Select Scale radio button H\i’ ]

7. Select Mutagenicity family v pata 5 -

8. Select scale Gene mutation I Selectdsta fpe

9

1

0.Search in family* option is selected by default
(remain it as it is)
11. Click Add button L e

[¥]search in family [ Negative

Select scale Gene mutation I 7

» Search in family option allows to find data pertaining to il ] - 8 )

different scales within one family (e.g. find positive data belonging to 9 (

scale Gene mutation I and Chromosomal aberration I (OASIS) part of in selected predefined endpoint patl 10 —

family Mutagenicity). The latter is possible due to the implemented Humzn Hesith Hazard i T

scale conversions. Updiate -/ SAVE oap  %doe. 35 CLEAR f]exr
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QSAR TOOLBOX

Sub fragment search for identifying chemicals

Chemicals with Ames and Carcinogenicity positive data including
Epoxide fragment

Example 5 —
*Structures search criteria e
« Endpoint: Gene mutation ¥ Predefned endpotpath
 Species: S.thyphimurium 4 en st s |
- Data: Positive i i
« Endpoint: Summary carcinogenicity||| e e/t
- Species: Rat D cmeson L
- Route: gavage Do oo oty )
- Predefined category: Epoxides T 4"
Select Mode
@) Single (") List
1. Before defining the second query click on Clear All [r & “mma' zroncgency I | I S
button E—
2. Open Predefined endpoint path and select
“Carcinogenicity” node
3. Open Endpoint tab | |
4. Select Summary carcinogenicity from the appeared ||| L
pop-up list

Sazarch in selected predefined endpoint paths:
Human Health Hazards#Carcinogenicity#

Hsave Blos %o SHaER
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QSAR TOOLBOX

Sub fragment 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 S
« Endpoint: Summary carcinogenicity ||| ** e
» Species: Rat

* Route: gavage

» Predefined category: Epoxides

Delete data field

1. Open Metadata panel
2. Select Route of administration from pop-up menu
3. Click Add button
4. Select Gavage from the list » Desariptors (numerical metadata)
5. Go back to Metadata panel and select Test organism —

(species) from the pop-up menu. Click Add button v o J
6. Select Rat from the list T / 8
7. Open Data panel © Value © scale
8. Select Scale Select family Carcinogenicity
9. Select Carcinogenicity family Select scale Carcinogenicity I (ISSCAN)
10.Select scale Carcinogenicity I (ISSCAN) Select members Fositive <
11.Select Positive TSy |Niee 1
12.Click Add button |
13.The query appears on the logic panel b e >nddc) |

_ _ _ _ Update -/ i sae loap %o SHCEAR
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QSAR TOOLBOX

Sub fragment search for identifying chemicals

Chemicals with Ames and Carcinogenicity positive data including

Epoxide fragment
Example 5 yn

Structures search criteria —” e ey ([ &) 8

« Endpoint: Gene mutation ~ Ukimate biodeg i
. . i +-Endpoint Specific
b SpeC|eS . S, thyphlm urlum - Acute aquatic toxicty classification by Verhaar (Modified
iy -~ Acute aquatic toxicity MOA by OASIS
® Data . POSItI ve - Aquatic toxicity classification by ECOSAR
. . o - Bioaccumulation - metabalism alerts
- Endpoint: Summary carcinogenicity ||  soscmizin - moaemiaties A 2 b
* SpeCIeS : Rat - Carcinogenicity (genotox and nongenotox) alerts by 1SS!
* Route: gavage "DART STTETEv-T0
: . - DNA alerts for AMES MN and CA by OASIS v.1.3
hd Pl’ed eﬂ ned Category . EpOXIdeS - Eye irritation/ corrosion Exclusion rules by BfR

- Eye irritation/ corrosion Inclusion rules by BfR
~in vitro mutagenicity (Ames test) alerts by ISS

~in vivo mutagenicity (Micronucleus) alerts by ISS | g meeeeeee

- Karatinnmte nana avnraccinn
4 m ]

¥ Profiles

[

Selected profiles
Eposides and aziridines (Genotox)

All Profiles

Aromatic ring N-cxide {Genotex)

Aide and triszene groups (Genotei)
Fonic ethers, methy

Coumarins and Furmoumarlns {Genotax)

Dicarbxdmide (Nongs m}

Click Add button
The query appears on the logic panel

1. Click on Category panel peeenated baneene (onse X
2. Select Carcinogenicity alerts by ISS Halogenated PA (naphitralenes, biphenyiy diphenyi) (Nongenoten) (1l | oo
3. Select category Epoxides and aziridines (Genotox) e )
4. Move the selected category to the panel Selected B
profiles o N
5.
6.

e o0 %loe
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QSAR TOOLBOX

Sub fragment search for identifying chemicals

Chemicals with Ames and Carcinogenicity positive data including
Epoxide fragment a

Example 5
*Structures search criteria
« Endpoint: Gene mutation e e e
« Species: S.thyphimurium Dot
- Data: Positive él‘ﬁnzwrmw
. Endppmt: Summary carcinogenicity i conoon
» Species: Rat Elhepesiet e oty
* Route: gavage Y Endpont
» Predefined category: Epoxides © sk
[v is Gene mutation

) ‘

Delete data field

Select Mode
@) single () List

[v s Salmanella typhimurium

Add

1. Right click over the first two queries (see slide # 42) ﬁ

2. Click AND button | E

3. The three queries are combined by logical AND T e S

4. Click on Execute button " Hesih HamarissGmete Toxen® ' .
Hsae  Bloap SdDEL B CLEAR
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QSAR TOOLBOX

Sub fragment search for identifying chemicals

Chemicals with Ames and Carcinogenicity positive data including
Epoxide fragment

Example 5

- BT N N R
i Bt

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

Profiing

¥

Profiling methods Filter endpoint tree... 1 [targe] 2 [target] 3 [targe] 4 [target] 5 [target] 6 [target]
Select Al Unselect All ﬂ .
B H:C-
Strcture B v Vv’ Ve Vs %

HSubstance Identity
HPhysical Chemical Properties _
EHEnvironmental Fate and Transport

EEcotoxicolagical Information

_|I MHHuman 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

Sub fragment search for identifying chemicals

Chemicals with Ames and Carcinogenicity positive data including

Epoxide fragment
Example 5

Databases

li
1

J[Fiter endpaint tree... [1 argsy | [2 target | [2 ttarget | [¢ argst | [¢ ttarget | [6 ttarget

Human Health Hazards
cute Oral datab

v[l

Structure

m%o

HiC
P

—Bioaccumulation

[HCarcinogenicity
Hamster

Mouse

HRat

Carcinogenicity

(12)
(6/22) M: Positive, 24.3 .

M: Positive, 56.1 ..

M: Negative, Negative M: Positive, 63.7 ... M: Positive, 34.7 ... M: Positive, 912 m_.. M: Positive, 118 m...

B

FISummary Carcinogenicity

7—

Gavage (6/10) M: Positive, Positive M: Positive M: Positive, Positive M: Positive, Positive  M: Positive M: Pasitive, Positive
Inhalation (3/4) M: Positive, Negative M: Positive M: Positive
Undefined Route of Administration
FITDA0 (6/12) M: 3.78 mg/kg/day... M: 2.96 mg/kg/day... M:21.3 mg/kg/day... M:4.28 mg/kg/day... M: 74.4 mg/kg/day .. M: 554 mg/kg/day ..
HtDevelopmental Toxic eratogenic
HAGenetic Toxicity i
H=lIn Vitro l I
ST TR T T 5
ene Mutation / —
[ Salmonella typhimurium (6/84) M: Paositive, Positiv... M: Positive, Positiv... M: Positive, Positi M: Positive, Positiv... M: Positive, Positiv...
FrE B ey

Repeated values for: 40 data-points, 20 groups, 18 chemicals 2
Data paints... @ All endpoints (71 Choose... [¥] from Tautomers o ok
Endpoint CAS Structure Value Author
S .
Sy ey |28 I3 e ot Benn 1. Databases are already selected, Click gather data
Summary cardnogenicity  101-30-6 i Positive Romualdo Benigni -
2. Click OK
Summary cardnogenicity 106-89-8 Positive Romualdo Benigni -
S v o senin 3. Click Select one
Summary cardnogenicity  556-52-5 Positive Romualdo Benigri 4. Click OK
Summary carcinogericty 556-52-5 v Positve Romualdo Berigri 5. Data appear on data matrix answering the following criteria:
Summary carcnogeniaty | 96-09-3 . Rasitive Romusldo Berigri Ames mutagenicity (S. thuphimurium): Positive
summary carcinogenicty 95-03-3 B positue Romualdo Berigni Summary carcinogenicity (gavage, rat): Positive
= v
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QSAR TOOLBOX

Sub fragment search for identifying chemicals

Chemicals with Ames and Carcinogenicity positive data including

Epoxide fragment
Example 5

6 o1 1 ce8®E
Tl 10100
» Input ¥ Profiling » Category Definition  » Data Gap Fi

QSAR TOOLBOX

About Update

Profil Profiling Schemes

¥ [

Apply e

Profiling /thods Fiter endpoint tree...

Select Al Unselect All

o
M Acute aqua ity da on rhaar (Modifils %

Structure @ c,/\vo vo HO/\vo Hicwo O

|1 [target] | \2 [target] | |3 [target] | |4 target] | |5 [target] | |B [target]

FHSubstance Identity

EIPhysical Chemical Properties
ElEnvironmental Fate and Transport
HlEcotoxicological Information
EHuman Health Hazards (6/137) WUSEEEINENSLEINES M: Positive, Negati... M: Positive, Positiv... M: Positive, Positiv... M: Positive, Positiv... M: Positive, l]

Profile i 5
Endpoint Specific

Epoxides and aziri... Aliphatic halogens ... Epoxides and aziri... Epoxides and aziri... Epoxides and aziri... Epoxides and aziri...
rotein binding aler nal aberra Carcinogenicity (genotox and nongenotox) aler...  Structural alert for ... Epoxides and aziri... Structural alert for ... Structural alert for ... Structural alert for ... Structural alert for ..
rotein binding aler y O P lugs o L e

1. Go to Profiling

2. Unselect All

3. Select Carcinogenicity (genotox and nongenotox) alerts by ISS

4. Click Apply

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

Sub fragment 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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QSAR TOOLBOX

Sub fragment search for identifying chemicals

Chemicals with Skin sensitization positive data including

Aldehyde frag t
Example 6 = 4 =

Chemical identii Data bFrag Category | Simj4|» AND OR NOT Execute
. . —
*Structures search criteria Gear i o @
. . ¥ Pr int pa i —
« Endpoint: EC3 he Tty X
. .y o= . [] Bioaccumulation
o Data . POSItI Ve - [[] Cardnogenicity
. - [] Developmental Toxicity / Teratogenicity B
» Predefined category: alpha, beta- -] Genetc Toxicty '
! [ Immunotoxicity 5 ]
- [] Irritation / Corrosion
unsaturated aldehydes itaten fCorosen (2
tal toxdcity 1LSI - [] Repeated Dose Toxidty 1
ESEnsmsahon
. [] Trvizet
ing Affinity OASIS ¥ int
Select Mode
(@ Single (") List
[ is C3 e ) -
Add 6 R e LR b LR LR LR EREELEEEEG
Remove
Select search results =] T
@) Structures (7) Tautomeric sets # Desariptors (numerical metadata)
’ l( ‘1 > Duration ER
ay database ' 0K 3 9 Gom [ 7
— ~ = Select data type /
) value @) Scale
1. Select databases including skin sensitization data. No inventories . - 8
. 3 elect family Skin
has been selected in this case
2. Click on Query tool button Select scale skin sensitisation II (ECETOC) ~
3. Select Structures
! b |y
4. Click on Data panel e Negative 9
5. Open Predefined endpoint path and select Sensitization [¥] Search in family 10
6. Open Endpoint panel and select EC3
7. Open Data panel and Select Scale
8. Select family Skin
9. Scale Skin sensitization II (ECETOC) . . 11
10. Select Positive e e e Add
11. Click Add button veezte /|| save B oap % oEL 3 CLEAR EXIT
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QSAR TOOLBOX

Sub fragment 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. Click on Category panel

2. Select Protein binding
sensitization by OASIS v1.4

. Select category Michael addition >>alpha, beta-

Unsaturated carbonyl compounds>>alpha, beta-

Aldehydes and Move the selected category to

the panel Selected profiles

Click Add button

The query appears on the logic panel

alerts for skin

G

The OECD QSAR Toolbox for Grouping Chemicals into Categories

‘| Search

) 1
cmgw] Simiarty |

Chemical identffiers | Datz | Paramaters | SubFragment

¥ Profiing schemes &
Profling methods

- Eye irritation/corrosion Inclusion rules by BfR A
~in vitro mutagenicity (Ames test) alerts by 1SS

~in vivo mutagenicty (Micronudeus) alerts by 155

~Keratinocyte gene expression
- Oncologic Primary Classification

~Protein binding alerts for skin sensitzation by OASIS v1.4
- Respiratory senstisation

- Retinoic Acid Receptor Binding

~1tER Expert System ver.1 - USEPA

.. Qlein irritatinn/enrracinn Fyrlicinn rilac b RAR

Y Profles

Clear All

IM'l:hael Addtion »> Michael addition on zlpha,bete-Unsaturated carbonyl compounds >» alpha, btz
[

Al Profiles

Acylation A
Acylation = (Thiccarbamayletion of protein nucleophiles

Acylation =3 (Thicjcarbamaylztion of protein nucleophiles =» lsocyanates, Isothiooyanates
Acylation = Acyl transfer via nucleophilic ddition reaction

Acylation = Acyl transfer via nuclesphilic addition reaction »> Carbodiimides

Acylation =3 Direct acyletion invelving 2 lkeaving group

Acylation = Direct acyletion invelving 2 lkeaving group == (Thic)Acstates v

Combine profiles logically with DStr'u:t

and or

v

s 0

Z“j\

Update -/

I sne LOAD Woe MaE

15.07.2016
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QSAR TOOLBOX

Sub fragment search for identifying chemicals

Chemicals with Skin sensitization positive data including
Aldehyde fragment

Example 6
Structures search criteria e
R Endpoi nt . EC3 Chenical identfiers HE| Parameters ‘ SubFragment | Category ‘ Similarity ‘
I Clear Al
« Data: Positive B ;
» Predefined category: alpha, beta- i
unsaturated aldehydes
Remave
» Metadats
» Descriptors (numerical metadata)
% Duration
¥ Data :
Select data type
() Value ®5cak
Select famly |Sh'n
Selectscdle [ skin sensitsation I (ECETOC) Bl
e nenters
Negative
Search in family
1. Right click over the query in order to select it | | e
2. Click AND button A
3. The two queries are combined together by logical
AND - ——
4. Click on Execute button e bt
Ui || s LOAD Hoa Basm

The OECD QSAR Toolbox for Grouping Chemicals into Categories 15.07.2016 72



QSAR TOOLBOX

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

Aldehyde fragment
Example 6

L) H K 00 B O G i é

Databases Flf=r endpoint tree... 8 [target] 7 ltarget] 8 [target] 9 [target] 10 [target] 11 [target] 12 [target] 13 [target]

Human Health Hazards

o

e I e P
. ~ /_CP, oy (_ EEEEEE ¥ 3
s x)?@ s " ks 5=© {Cf ~< mﬁ@

[EPhysical Chemical Properties
EEnvironmental Fate and Transport
[EEcotoxicological Infarmation

[EHuman Health Hazards
ding Affinity OASIS ———

The Query tool (QT) identified 13 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 v1.4" profiler used in the query boundary. The last two steps are
presented on the next two slides.
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QSAR TOOLBOX

Sub fragment search for identifying chemicals

Chemicals with Skin sensitization positive data including
Aldehyde fragment

Example 6

Databas:

Human Health Hazards

Inventories

ada L

Read data?

The OECD QSAR Toolbox for Grouping Chemicals into Categories

(3)
D

[Filter endpoint tree... [1 Harget]

| [2 rargent | [z ttarget

| [¢ target

| [E rargett | [6 ttarget

| [7 targett

| [E rargett

Structure

— Bioaccumulation
HECarcinogenicity B
HHDevelopmental Toxicity / Terat... |
HEHGenetic Toxicity
— Immunotoxicity
HElrritation / Corrosion
— Meurotoxicity
HHPhotoinduced Toxicity
HHRepeated Dose Toxicity
[ISensitisation
HISkin

{Hin Chemico

[#Hin Vitro

HlIn Vivo
FEIGPMT
HEHRIPT

(#/Pil M: Positive

(4/6) M: Positive, Positiv...

M: Positive
M: Negative

. s

3

M: Paositive

A

e

(13/14) M: Posttive, Positive  M: Positive

M: Positive

M: Positive

M: Paositive M: Positive

M: Positive

M: Paositive

FEMMsceNaneous
“FlUndefined Assay
— ToxCast

HHToxicity to Reproduction
“HHToxicokinetics, Metabolism an...

TIa) W POsTe
(2/2) M: Positive

T g ae
M: Positive

T TTERE

FProfile
General Mec 2

om Tautomers

g 1.
[ 2.

[ X cancel | 3.

Databases are already selected, Click gather data

Click OK

Data appear on data matrix answering the following criteria:

EC3: Positive

To.U

TUIU
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QSAR TOOLBOX

Sub fragment search for identifying chemicals

Chemicals with Skin sensitization positive data including

Aldehyde fragment
Example 6

Filter endpoint tree... [1 rarget | [2 targen | [ target | [¢ targen | [5 rargen | [E target | [F target | E
Select Al Unselect Invert About - .
Structure b L\Db /_\D':@ {J_//—/_/J H_/ r \;)?@ é/—"y_//_
[HSubstance Identity
EPhysical Chemical Properties
3 EEnvironmental Fate and Transport
[EEcotoxicological Information
v [EHuman Health Hazards (13/27), M: Positive, Positiv... M: Positive, Positiv... M: Positive, Negati... M: Positive M: Positive M: Positive M: Positive M
FProfile
Genera\ Mechanistic
=5 J| Lg = Profile statistic - o X
Carcinogenicity (genotox and... Formrr ] p— Shp Michael Addition >> Michael addition on alpha,beta-Unsaturated carbonyl
| Michael Addition ~ Michs Sodkmade sadedo 1% cmpby aisry g > il hets Ndcydcs
Michael Addition > Mich seemes —r e Semt.. | Oy astnnentoc D ateswonist | X Remoie
Protein binding alerts for skin... Michael Addition =_..  Mich protein bixding sleris forsn sensization by 04SIS v1.4
Vv Function... 4 ?ASNIIH!S—II fase 122407 ?ABP}'}EHH 5-\spss|n-ssn
5 ]  Export CAS list o N
& Export s Categoy wnt % L\}b P\)'@ 4_,—"’I rrf
1 Michae] Addition B 100.00
Camenath 5 2 wicheel addiion >> Michael addiion on Jpha beta Unssturzted carbonyl compounds 13 100.00
| Profile Statistic T R S Vi S o A TS S e 5 e Pasticzms | fassormms | fuse scmrons | fase s
4 Michael Addition ti conjugated it i 2 1538
s 5 Miched Addiion e 2 5% . . { 4
1. Go to Profiling i — — = | 5 || 5
2. Unselect All R
3. Select Protein binding alerts for skin sensitization by OASIS v1.4 ] : 5
- [CASE2111-75-3 | [CAS¥'0-140 ASE 1834224
4. Click Apply
5. Perform right click over the Protein binding alerts and select Profile statistic J&i o h:%}
6. All 13 chemicals are alpha-beta aldehydes according to Protein binding alerts L
for skin sensitization profiler
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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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QSAR TOOLBOX

Saving the QT requests

L - oo —_
QSAR TOOLBOX I3 E ch 0100 £

» Profiling ¥ Endpoint » Category Definition  » Data Gap Filling

Developed by LMC, Bulgaria

| 6 [tarced ~

Profiling m Filker endpoint tree.., | |1 [target]

Predefined .

| \2 [target] \ \3 [target] \ |4 [target] | |s [target]

@ - v Computer » StorageiD:d ¢ TB_documents v O Search TB_s

]

nents

Organize New folder

.. FastReport4 ] Mame Date moclifiac Type Size
. Gergana

| Install Mo items match your search.
. JEDI 2012

. Ksenia

. M5 Office 2003

. Madya

¢ MICHAS chemicals

. OASIS

. QASIS Installations

. Petko

. Profiler

. Program Files

| Stela Sitive h: Pas

. TB_documents 2

< | TC_DEC_2014_Daw -
I ons
File name: = v
Select All Unselect All m - r
M Documented Save as type: | Toolbox work file (*.thw) 3 ©
“ HideFolders Cancel

— S— S e v e e | Addition Michae
Michael Addition =... Michasl Addition =, Michael Addition = Michael Addition =, Michae
Michael Addition ... Michasl Addition >, Michael Addition = Michael Addition = Michae
tichael Addition =...
Michael Addition =...

LF‘rutein binding alerts for skin sensitization by OA...

W

< >

1. Click on Save button; 2. Define name of the file; 3. Click Save
button
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QSAR TOOLBOX

Open saved file

} Endpoint » Category Definition » Data Gap

Developed by

AL F Computer b StorageiD:i ¢ TB_documents AN v} Search TB_documents 2

Organize v Mew folder

. Aysel ~ Mame Date madifisd Type Size
. Chanita

. FastReport4
. Gergana

[l _pocument tw 016 11:00 TEW File 12K8]

. Install
. JEDI 2012

. Ksenia
. W5 Office 2003

Madya
o MICMAS chemicals
. QASIS

. OASIS Installations
. Petko

. Profiler
. Program Files
. Stela

. TB_documents
. TC_DEC_2014_Dow

File name: | TB_Document.thw / v| |Ton|bnanlk file (*.thw) v‘

(=4

Profile
Endpoint Specific

oo select filker bype ., W apply

Once the file has been saved 1. Go to Input; 2. Click
Open; 3. Find and select file; 4. Click Open

Protein bindi
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