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QSAR TOOLBOX

Background

®* This is a step-by-step presentation designed to provide
guidance to users of the Toolbox on how to create their
own profiling scheme.
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QSAR TOOLBOX

Objectives

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

* naming of the new scheme

* building a category by defining its boundaries
* saving the new profiler
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QSAR TOOLBOX

Profiling
Overview

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

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

The Exercise

In this example we build a profiler that identifies
chemicals:

* that are aldehydes (rule 1)

* that can react with proteins by “Schiff base formation”
(rule 2), but

* that do not react with proteins by “"Michael-type
nucleophilic addition” (rule 3)

* which also have the fragment C(=0)(0O)clcccccl in their
structure (rule 4), and

* that have a value of Log KOW between 1 and 7 (rule 5).
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QSAR TOOLBOX

The Exercise
Start building a new profiler

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

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

- (g7010" eee 3
g h oo

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

Profiling

¥

Apply

Profiling methods J:olnt tree...

Select All Unselect Al

Endpoint Specific

haar (M Structure

FSubstance Identity
HParamaters

Physical Chemical Properties

[FHEnvironmental Fate and Transport

FIEcotoxicological Information
FHuman Health Hazards

New Profiling Scheme

Enter name for the new profiling sd’wemﬂ Eét Profiler

E | Cancel

aberration by

4

Metabolism/Transformations

Select All Unselect All

H Documented

Select the Profiling mode; 2. Click New; 3. Enter the name of the
scheme “Test Profiler”; 4. Click OK.
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QSAR TOOLBOX

Building of a nhew profiler
Add a new category within the profiler

{5 Test profiler (Custom) - Profiling Scheme Browser = e )= ]

Basic Save Export.. Close Opfions

aaaaaaaaaaaaa

1. Select the % button; 2. Enter the name of the new category
“Case 1”; 3. Click OK.
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QSAR TOOLBOX

Building of a new profiler
Building the category definition - rule 1

To specify aldehydes, include a referential boundary
making use of the predefined category definition
"Aldehydes” within the Organic functional groups profiler.
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QSAR TOOLBOX

Building of a new profiler
Building the category definition - rule 1
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Export...
Test profiler - Category definitions Bound: aining set | Options |
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parametric boundai ry
referential boundary
similarity bounda ry
exactmatch bounda ry
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1. Click on the newly defined category; 2. Press NEW; 3. Select referential
boundary.
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QSAR TOOLBOX

Building of a new profiler
Building the category definition - rule 1

. Test profiler (Custom) - Profiling Scheme Browser

d H H @ b

Basic Save Export.. Close  Optons

Test profiler - Category definitions Boundaries | Training set I Optior15|

u ti+ T:i. @ NEW AND OR

4 - Test profiler

. Case 1 (@

1=

| I ]

Boundary Options | Metabolism

Profiling schemes Selected categaories
- Predefined
- General Mechanistic
Endpeint Specific
- Empiric
- Chemical elements
- Groups of elements
Dipski BuleClack
Organic Functional groups 3
: fTomen qroups (nested)
- Organic functional groups (US EPA) 3
- Organic functional groups, Morbert Hai - -
- Tautomers unstable AvalITbIe categories
- Toxicological Acetal
; oxico oglal Acotoxy
i Experimental Acid anhydride
[ Custom Acid anhydride, mixed phosphonic
Acridine
Acridone/ Acridinimine
Acrylamide
Acrylate
Acyl halide
Acylal

Acyloin
Alcohol
d

-

b T

B

Aldimine
Aldoxime derivatives
4 1 v | | Aliphatic Amine, primary

1. From Empiric profilers highlight Organic functional groups; 2. Select
Aldehydes from the available categories; 3. Press up arrow button | + | f

The OECD QSAR Toolbox for Grouping Chemicals into Categories 15.07.2016

15



QSHR TRNNDI BNY

Building of a new profiler
Building the category definition — rule 1

¥ -

d H H © &

Basic Save Export... Close Options

Test profiler - Category definitions Boundaries | Training set | Dphons|
4+ am
L] 7" NEW I AND Il OR Il
4 - Test profiler set
ot 2)
L
Clear I Tidy I Delet

Boundary Options | Metabolism |

Profiing schemes ’ Selected m
[ - Predefined Aldehyde ’

[ - General Mechanistic
[» - Endpoint Spedfic

Groups of elements
ipinski Rule Oasis
Organic Functional groups

Organic Functional groups (nested)
Organic functional groups (US EPA) | i | | 4+ |
Organic functional groups, Morbert Hai

Available categories

Tautomers unstable v

) A e

To)qcc?loglal Acetoxy

Experimental Acid anhydride

[ Custom Acid anhydride, mixed phosphonic

Acridine

Acridone/ Acridinimine

Acrylamide

Acrylate

Acyl halide

Acylal

Acyloin

Alcohol

Aldimine

Aldoxime derivatives

Aliphatic Amine, primary

q I v | |Aliphatic Amine, secondary
Mbibwo meie eow

Multiple Categories
Strict

() AND-ed

Profile Comments
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QSAR TOOLBOX

Building of a hew profiler
Restriction of the category definition

To restrict the category definition by mechanism, add two
additional referential boundaries:

* the first one specifies chemicals that can react with
proteins by forming a Schiff base (rule 2) according to
Protein binding by OECD.

*the other one specifies chemicals that do NOT react
with proteins by Michael-type nucleophilic addition
(rule 3) according to Protein binding by OECD.
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QSAR TOOLBOX

Building of a new profiler
Building the category definition - rule 2

=] Test Profiler (Custom) - Profiling Scheme Browser

d B Hd @

Basic Sawe Export... Close Options

Test Profiler - Category definitions
4o

BN

+ -Test Profiler
- Case 1

Boundaries  Training set  Options

MNEW

Clear

OR

Tidy

NOT

Delete

Boundary Options  Metabolism

Profiling schemes

Selected categories

Biodeg probability {Biowin 6)
- Biodeg probability (Biowin 7)
- Biodeg ultimate (Biowin 3)
-~ DMA binding by OASIS v.1.4
DMA binding by OECD
.- DPRA Cysteine peptide depletion
.- DPRA Lysine peptide depletion
- Estrogen Receptor Binding
Hydrolysis half-ife (Ka, pH 7)(Hydrowin)
- Hydrolysis half-ife {(Ka, pH 8)(Hydrowin)
- Hydrolysis half-ife (Kb, pH 7)(Hydrowin)
-~ Hydrolysis halfife (Kb, pH 8)(Hydrowin)
Hydrolysis half-ife (pH &.5-7.4)
- Jonization atpH = 1
- [onization atpH = 4
- [onization atpH = 7.4
Tonization atpH =9

<: - Pratein binding by OECD
y m =

7
Superfragments
2 - Toxic hazard dassification by Cramer (extension)

Available categories
prw——__

EEEE T Ormers
Schiff Base Formers > > Direct Acting Schiff Base Formers
chiff Base Formers > > Direct Acting Schiff Base Formsss
Schiff CoEerD = WPEPIEPPEEE FOINGTS >3
Schiff Base Formers > > Direct Acting Schiff Base Form# =
Schiff Base Formers » > Direct Acting Schiff Base Formers
SN2

SN2 = Episulfonium Ton Formation

SN2 = Episulfonium Ion Formation >3 1,2-Dihaloalkane
SN2 > > Episulfonium Ion Formation >3 Mustards

SN2 > > Epoxides and Related Chemicals

SM2 = Epoxides and Related Chemicals » > Aziridines
SM2 = Epoxides and Related Chemicals > > Epoxides
SM2 » > Epoxides and Related Chemicals » > Sulfuranes
SN2 > > Ring Opening SN2 Reaction

SMIT %, Dimn Nnamnina GM7 Dazrtine = hatad srtamee.SMT

1-2-Dicarbonyls

1-3-Dicarbonyls

Piecubatibited alpha, beta-unsaturated aldehydes
s

Multiple Categories
®0R-ed O AND-ed

Profile Comments

1. Create new referential boundary; 2. From the General mechanistic profilers select

Protein binding by OECD; 3. Select Schiff base formers>>Direct Acting Schiff Base Formers category

from the panel with available categories and move it to the panel Selected categories
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QSAR TOOLBOX

Building of a nhew profiler
Building the category definition — rule 3

 Test profiler (Custom) - Profiling Scheme Browser

d H Hd @ &

(BN el

Basic Sawe Export.. Close Options
Test profiler - Category definitions Boundaries | Training set I Opﬁons‘
+ o
U t' .E' & NEW AND OR [ NOT
4 -Test profiler \
iCase 1

©
T
[~

l Clear ] [ Tidy

Boundary Options | Metabolism
Profiing schemes %d categories
- Biodeg BioHC halfife (Biowin) \ lichael addition
- Biodeg primary (Biowin 4) ™

Biodeg probability (Biowin 1) |
- Biodeg probability {Biowin 2
- Biodeg probability (Biowin 5)

Biodeg probability (Biowin &)

- Biodeg probability {Biowin 7)

- Biodeg ultimate (Biowin 3)
DMA binding by OASIS v.1.3

- DMA binding by CECD

- DPRA Cysteine peptide depletion
DPRA Lysine peptide depletion

- Estrogen Receptor Binding

mn

Available categories

Acylation
Acylation > > Direct Acylation Involving a Leaving group

- Hydralysis halfdife {Ka, pH 7)(Hydr

- Hydrolysis halfdife {kb, pH 7){Hydn
-~ Hydrolysis halfife (Kb, pH 8)(Hydn|__|

--lonizationatpH = 1
- Jonization at pH = 4

- lonization at

Hydrolysis halfife {Ka, pH 8){Hydn

Hydrolysis halfife {pH 6.5-7.4)

Ionization atpH = 7.4

Acylation > > Direct Acylation Involving a Leaving group > > Acetates
Acylation 3> Direct Acylation Involving a Leaving group > > Acyl halides {induding benzyl and carbamoyl deriv.)
Acylation > Direct Acylation Involving a Leaving group > Anhydrides
Acylation > Direct Acylation Involving a Leaving group > Azlactone
Acylation > > Direct Acylation Involving a Leaving group > > Dialkyl carbamoylhalides
Acylation > > Direct Acylation Involving a Leaving group > > Phosphonic acid halides
Acylation >> Direct Acylation Involving a Leaving group > > Sulphonyl halides
Acylation > Isocyanates and Related Chemicals
Acylation > Isocyanates and Related Chemicals > Carbodiimides
Acylation > > Isocyanates and Related Chemicals > > Dithiocarbonimidic acid esters
Acylation > > Isocyanates and Related Chemicals > > Isocyanates
Acylation > Isocyanates and Related Chemicals > > Isothiocyanates
Acylation > Isocyanates and Related Chemicals = Ketenes
Acylation > > Isocyanates and Related Chemicals > Thiocyanates-Acylation

B Bl

ddetioe w2 PR N

Multiple Categories

[ strict

D-ed

1. Create new referential boundary; 2. Select Protein binding by OECD; 3. Select :
Michael addition category; 4. to negate the boundary click NOT.
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QSAR TOOLBOX

Building of a nhew profiler
Grouping the referential boundaries.

q . = e el
d& d &d © &

Basic Save Export... Close Options

Test profiler - Category definitions Boundaries | Training set | Optians|
+ -
s 5 w0 f P~ OR I NOT
4 Test profiler
Case 1 @ ( )
28

;

& @ 4 O @

Basic Save Export.. Close Options

Test profiler - Category definitions Boundaries | Training set | Options |

+ -
ERol = I A I o I ner
4 Test profiler

@ 7] @

Simulator

Do not apply metabolism

Metabolism ‘

1. To select the 3 boundaries perform right-clicks to get orange circles;
2. Click AND.
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QSAR TOOLBOX

Building of a new profiler
Restriction of the category definition

To complement the category definition add an
instruction for ignoring those structures which have
the fragment C(=0)(0O)clcccccl (where the aldehyde
group is deactivated - no binding with protein) - rule 4.

The OECD QSAR Toolbox for Grouping Chemicals into Categories 15.07.2016 21



QSAR TOOLBOX

Building of a new profiler
Building the category definition — rule 4

d H H @ & ( \
Basic Sawe Export.. Close Options
Test profiler - Category definitions Boundaries | Training sethpuonsl 1
4 om
E & & ( NEW ]| AND Il orR I \ ___Jor
4 Testprofier ,—\\ /—\\I ,—\ /—V
o Case 1
@ © 9 ©
|
NOT:
)
T o
ANDZ
(~e)
()
[ G I Tar I beete 2

Boundary Options | Metabolism
Fragment
Edit

> T re
aaE masks

1. Create a structural boundary, then right-click and changing the circle to
orange ; 2. Click Edit; 3. Select Structure and (see next screen shot).
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QSAR TOOLBOX

Building of a nhew profiler
Building the category definition — rule 4

2D Editor

=5 HCR >
N I XTI Y TETY,
|5M1LE5,.f1 C(=0){0eT cocest | Draw @ | Misre
000000-00-0

// "H‘ Edit names]
| Distance options: | :J Maone : D

Tweak | From | TO | [.t'—‘wltls v“

Int Conn
Templates| Wark, I Common Fragme 2
@=*d

ol 4

i - o

O_C%/
r:: i S \C_C
"\.c %
.
C—C/

&—k ~a=b.
0’e ¥

( \ oasis-Imec.org
drag the mouse with left button pressed to create bond 3
o 0F X Cancel

1. Type the SMILES of the fragment (or draw it in the 2D editor window);
2. Click Draw; 3. Click OK.
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QSAR TOOLBOX

Building of a new profiler
Building the category definition — rule 4

" Test profiler (Custom) - Profiling Scheme Browser =
d H @ Q@ &
Basic Save Export.. Close Options
Test profiler - Category definitions Boundaries Training set | Opﬁonsl
4o
UG W & NEW ]l AND I orR
4 T_Estp(aﬁ\er — — —
= @ © ©
\ le'\\
__4
AND
()
Clear “ Tidy ” Delete
Fragment
C{=0)(0)clccoccl
QE&
v /R
o—C
A /
C—C
/ \
5 /
cC—C
/ \

The OECD QSAR Toolbox for Grouping Chemicals into Categories

1. Right-click over the circle with structural boundary in order to select it
(itis orange); then 2. Click NOT to negate the boundary.
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QSAR TOOLBOX

Building of a new profiler
Parametric range

To specify the needed parametric range, add a
parametric boundary and combine it together with
the rest boundaries in an AND query. The parametric
range is log Kow between 1 and 7 (rule 5).
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QSAR TOOLBOX

Building of a nhew profiler
Building the category definition — rule 5

 Test profiler (Custom) - Profiling Scheme Browser |

d H H O

Basic Save Export.. Close Options

Test profiler - Category definitions Boundaries ‘ Training set I opuonsl
+ om
U H ﬁ:B structural boundary W AND OR NaT
4 - Test profiler
sy (e @ @ ® >
referential boundary 1\0_/' lg" 39_/ 4'\\—)
similarity beundary ND.L\ NDT‘-\
T e e [@\ [@\
& 4 7
1 AND“\

[ Cear Il Tidy ]l Delete

Boundary Options | Metabolism

Parameter Mame

Half-Life (Model Lake) -
Half Life (Model River) log Kow
Henrys Law Constant (Bond Method)
Henrys Law Constant {Group Method)
HIA Multicase Log Octanol-Water Partition Coefficient (version 1.67 estmate)
HOMO Energy

Hydrolysis halfife {pH 6.5-7.4)
Ka half-ife (pH 7)

Ka half-ife (pH 8)

Kb half-ife (pH 7)

Kb half-ife (pH 8)

kM

m

Kp (Mackay model)

Kp (Octanol/air (Koa) model)

Lipid Solubility

log BCF max

Log Koa [Air-water partition coefficient model)
Log Koa (Henry's law constant mode

logP Multicase
LUMQC Energy
3 Maximum distance
Maximum donor delocalizability
Mean Melting Point i

N\ Expressi

:. between v| 1 |7

1. Create the parametric boundary and change the circle to or=r1¢=; 2. From the
list with parameters select log Kow; 3. Select qualifier between and enter the
requisite values (1 to 7).
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QSAR TOOLBOX

Building of a new profiler
Combine boundaries

Finally, group the combined
referential boundaries, the
structural restriction and the
parametric range in one single
AND query.
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QSHR TN BENMNY

Building of a nhew profiler
Combine boundaries

L -

d B OH Q@ b

Basic Save Export.. Close Options

Test profiler - Category definitions Boundaries ‘ Training set | Dphonsl
4o
UR & & NEW Il AND I oR I NoT
4 Test profiler 3 i Y )
@ @ @ ® =
_— _— 2 49‘ =

;[m@

8=

[ o I Tidy Il Delete
Metabalism
Simulator
Do not apply metabaolism
Process Match
Parent @ Any
Metabolites [ ] Use parent f nane Al
@ al Accumulatively

["]1gnore inorganic metabolites

Profile Comments

The OECD QSAR Toolbox for Grouping Chemicals into Categories 15.07.2016 28



QSAR TOOLBOX

Building of a nhew profiler
Add a new category within the profiler

9 - =nF=a||
Egc Sl;‘e Explz_!t‘.. Cge Dp’?:ns
Test p:‘uﬁle:—CabEgory definitions Boundaries | Training set | Dpuons‘
L] Est?oﬁ%I l Ll ” oD ” o ” NOT
‘ param#rlc boundrayry
similaritybﬂundar;y
@
| - ] ] oo
1. Create a new category “"Case 2”; then 2. from the list of
possible boundary types select exactmatch boundary. —
29
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QSAR TOOLBOX

Building of a new profiler
Exactmatch boundary

®* The exact match boundary presents search by list of
structures (SMILES). If the target chemical belongs to
the loaded in boundary list, it fulfills the category
definition.

* It is possible to logically combine the exactmatch
boundary with boundaries of different type.
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QSAR TOOLBOX

Building of a hew profiler
exactmatch boundary

{®] Test Profiler (Custom) - Profiling Scheme Browser

d @ & @ 4

Basic Sawe Export... Close Options

Test Profiler - Category definitions Boundaries Training set Options
* -
L5 & & | NEW AND oR NOT
- Test Profiler .
i~ Case 1 (@
iiCase2 1
Clear I \ Tidy I Delete |
Boundary Options  Metabolism \
ADD DELETE < LOAD , CLEAR |:| Ignore Stereo ‘
T
=
.~ Open X
« v P » Local Disk (C) » Program Files (x86) » OSAR Toolbox » OSAR Toolbox 3.4 » Examples v & Search Examples p
Organize New folder f== » [H e
~
s Quick access Name Date modified Type Size ~
I Desktop - testing bulk 15 i5z files 7/5/2016 2:28 PM File folder
& Downloads  + 7112 amines.smi 8/29/2007 7:27T AM  5MI File 1KB
Documents # 150_Smiles_Exactmatch.bed 6/20/2016 12:07 PM  Text Document BKB
7 Acyl halides.smi SMI File IKB
&=e g
ictures * p—
| Acyl halides_1.smi SMI File 1KB
DOIT List 7 Aldehyde analogues.smi SMI File 1Ke
' g
Examples e ) Aldehude analoaues 1.smi SMI File 1KR 2
File name: |150_5m.|as_aactmat.:h.b¢ / "‘
v
| Open | ‘ Cancel |

1. Click Load to add a pre-defined txt or smi file which contains a SMILES*; 2. Click Open.
* The example file with 150 discrete SMILES could be found in the example folder of TB installation. It is
placed in the directory with executable file.
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QSHR TOOLENDY

Building of a nhew profiler

exactmatch boundary

T~ I =

Basic Save Export... Close

Options

Test profiler - Category definitions

UE & B

4 - Test profiler
i-Case 1
- Case 2

Boundaries | Training set I Ophonsl

NEW

AND I oR

e

Clear

Delete

Boundary Options | Metabolism

ADD

DELETE LOAD CLEAR

Ignore Stereo

»

cclojc(cy=0

cc()=0

oc(=0)ccccc(o)=0
Celoo(N=Nc2c3cco{S(=0)(=0)0{-}.[| £
MCCCCCCCCCCC(o)=0
occ(o)cic(o)=c(o)c(=0)o1
occ(o)c1c(o)=c(o)c(=0)01
O=Cclccoecl

OC(=0)clcccocl
CC(=0)OCciccccel

OCcleccecl
CCCCC(CO)COC(=0)cleceec 10{=0)C
CC(=0Nc1ccc(S(=0)(=0)0{-}. [Ma]{
cc(o)cco

cccc)o

Cccco

CCCCOC(=0)clccece 1C{=0)0Cc e
cc(C)(C)clec(0C)ccc10
0=CiCCCO1
0=5(=0)(NC1CCCCC)of-} [Ca] {2+
0=C0{-}.[Cal{2+}.0{-}C=0
CCCCCCOCCCCoCorcoc(=0)oc(c)
CC1CcoC(C)(C)c=1C=CC(C)=CC=C
O=CC=Ccleccecl
cc(c)=ccea(c)=cc=0
CCi1cceC(C)(C)c=1C=CC(C)=CC=C
CC(C)cleeeecl
CCCCC(CC)COC(=0)CCCCC({=0)0CC
CCCCOC(=0)clccocc1C(=0)0CCCC
CCOC(=0)clccece1C{=0)0CC
0CCOCCo

falalatalala taaia)

Profile Comments

ERaE

\/\§CH3
OH
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QSAR TOOLBOX

Building of a nhew profiler
Final step — save the profiler

2] Test om) - Profiling Scheme Browser - #
Basic Close  Options

Boundaries Training set Options

/
| NEW | AND OR NoT __/
3

~ - Test Profiler
i-Case 1
LoCase2

| Clea\ ‘ ‘ Tidy | ‘ Delete |

Boundary Options  Metabalism
ADD ETE LOAD CLEAR D Ignore Stereo ‘
CC(0)=0

[cco0 ]
CC(o)C(C)=0 - & Toolbox 3 x

cclc)=0
0C(=0)CCCcc(o)=0
Celec(N=Nc2c3cec(S(=0)(=0)0{-}.0 The profiling scheme has been saved to
NCCCCCCCCCCC(o)=0 C:\UsersiNina\Documents\QSAR Toolbox\Ver 3.4\UserDir\ Test
ocoio)cic(o)=c{o)c(=0)01 Profiler.cfg

occ{o)cic(o)=c{o)c(=0)o1
O=Cclccoccl

0C{=0)cicccoel
CC{=0)0Cc teceect O

OCcicoeocl
CCCCC{CC)COC({=0)clecoccc1C{=0)C

CC{=0)Nc 1eee(5(=0)(=0)0{}. Na]{ \\
cc{o)cca
CCCC)o

CCcco C | I
CCCCOC({=0)cicccec1C{=0)OCclcce 3
CCCHC)e1ec(OC)cec 10

0=C1CCCO1
0=5(=0)(NC1CCCCCO{-}.[Cal{2+ O H
0=C0{}.[Cal{2+}.0{}C=0

CCCCCCCCCCCCCoccca(=0)oc(c)
cciccecle)c)c=1c=cc(C)=Ccc=C
0=CC=Cclcceccl
CC(C)=CCCC(C)=CC=0
CCICCCC(C){C)C=1C=CC(C)=CC=C
CC(Cycleoceel
CCCOC(E)COn(=0)Cocc(=0)0ct
CCCCOC(=0)ciccoec1C{=0)0CCCC
CCOC(=0)clccocc1C{=0)0CC W

Profile Comments

1. Press the Save button; 2. Click OK to confirm where
to save the newly created profiler and 3. Close the window.
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QSAR TOOLBOX

New profiler

The new profiler can now be applied to a target
chemical or a list of chemicals complying with the
newly constructed category definitions (see next
screen shot).
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QSAR TOOLBOX

ew profiler
Results

©
(L6
[T

Filter endpoint tree... 1 [target]

Structure //_/_/_

EHSubstance |dentity
HParameters
Physical Chemical Properties

Profiling methods

Select All Unselect All

Environmental Fate and Transport
Ecotoxicological Information

Custom
Test Profiler

| RET

Toxicological

Custom
Test Pr.

Metabolism,Transformations

Select All Unselect Al
Il Documented

Mammalian me

Micr
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QSAR TOOLBOX

Congratulation

®* You have used several new functions to create a new
profiler for use with the Toolbox.

* Continual use of the Toolbox will increase your skills.
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