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QSAR TOOLBOX

Background

AThis IS a step -by-step presentation designed to take the
user of the Toolbox through the workflow of prediction
acute aquatic toxicity to fish of mixture with known
components
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QSAR TOOLBOX

Objectives

AThis presentation reviews a number of functionalities of
the Toolbox:

AThe 2D editor for defining Mixture components

/&Filling data gaps by Similar mode approach
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QSAR TOOLBOX

Exercise

Aln this exercise we will predict the aquatic toxicity
to fish of mixture with defined components, which
Isthe it ar glemioal .

Alnvestigate the mode of action of components of
the mixture

AGather available  experimental data for target
chemical and its components

APredict acute aqguatic toxicity using Similar mode
approach
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QSAR TOOLBOX

Workflow

AThe Toolbox has six modules which are used in a
sequential workflow:

AChemicaI Input

/BProfiIing
ﬁData

ﬁCategory Definition

/BFiIIing Data Gaps

AReport
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QSAR TOOLBOX

Chemical Input
Overview

AThis module provides the user with several means of
entering the chemical of interest or the target chemical.

ASince all subsequent functions are based on chemical
structure, the goal here is to make sure the molecular
structure assigned to the target chemical is the correct one.
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QSAR TOOLBOX

Chemical Input
Ways of Entering a mixture

User alternatives for defining mixtures with known
compositions:

Chemical Name
Chemical Abstract Services (CAS) number (#)

SMILES (simplified molecular information line entry
system) notation/ InChi

Drawing mixture  constituents and defining their quantities
Select from User List/Inventory/Databases

Chemical IDs such as EC number, Einecs number
Load file with mixture

TooToo Too Po  Joo T o
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QSAR TOOLBOX

Chemical Input
Getting Started

AOpen the Toolbox.

AThe six modules in the workflow are seen listed
next to ANQSAR TOOLBOXO.

ACIickon Al nput oo (see next scr



QSAR TOOLBOX

Chemical Input
Input Screen

01010
QSAR TOOLBOX rh 01 o I%

P Profiling P Data P Category definition P Data Gap Filling

Document Single Chemical Chemical List Target Endpoint The OECD QSAR Toolbox

[« =} for Grouping Chemicals
\ =
3 |:T& - % LS E = . ‘|J @ into Categories
c C ositio Selec ChemlDs ase o s Subs VIARTS _ .
Structure Composition  Select ChemlDs Database Inventory List Substructu MARTS) Query Developed by LMC, Bulgaria
Documents

i Document 1
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QSAR TOOLBOX

Chemical Input by Drawing

Alnputting the target chemical (mixture) by drawing its
components within the AComposit

Alt Is accomplished by a series of operations within the
Compositiono tool (see next scr

AThe subsequent series of screen shots will take you
through the process of drawing constituents of mixture
and defining their quantities.
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QSAR TOOLBOX

Chemical Input
Input target chemical by drawing

01010 Xoo6ed

QSAR TODLBOX

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

Document ngie Lnemical Chemical List Search Target Endpoint The OECD QSAR Toolbox

B & X & m ™™ § & @=m 8 E.- N ¢ ® o Comgorer

New Open Close Save CAs# Name  Struct re Composition Select ChemlIDs Database Inventory List Substructure (SMARTS)  Query

Developed by LMC, Bulgaria

Documents
i Document 1

1. Click on Composition
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QSAR TOOLBOX

Chemical Input
Drawing the target mixture

\*] Composition editor - O >

Type: | Monoconstituent

|dentr

[ Multiconstituent CAS:
Polymer

| |

Mame: | |

uvce IUPAC: | |
Cther Synanyms: | | | Edit |
SMILES: | [ Edit |

InChi: [ |

Canstituents (0) | Impurities20 L Zitives (0) |

1. From Drop down menu i Ty pselect Multiconstituent
2. If there is information for the mixture it could be fill in.
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QSAR TOOLBOX

Chemical Input
Drawing the target mixture

~| Composition editor - O *
Type: | Menoconstituent

r Identity
CAS:

Name:

IUPAC:

Synonyms:
SMILES:
InChi:

|| Edit

Constituents (1) | Impurities (0) | Additives (0) |

r Identity
CAS:

OH2

MName:
IUPAC:

Synonyms: || Edit

|| Edit
I
I
I
I
SMILES: |0 || Edit
I

- >j
N
InChi:
~Concentration 1 2

{Typical concentration

| =) || | Family: | Mass - | Unit: | - | ‘

{Concentration range

| "|| || "|| |Fami|y:|Mass "|Unit:| V| ‘

1. To define constituents of the mixture click i Ad d o
2. Aform where all data associated with constituents appear . [ Concel_|

=N PN £ : . et : E S0 o
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QSAR TOOLBOX

Chemical Input
Drawing the target mixture

~| Composition editor - O *

M=

r Identity
CAS:

Name:

IUPAC:

SMILES: || Edit
InChi:

I |
I |
I |
Synonyms: | | | Edit |
I |
I |

Constituents (1) | Impurities (0) | Additives (0) |

~Identity I’
cas:

OH2

MName:
IUPAC:

Synonyms:

I

I

I

| ;
SMILES: |0 | [ Edit
InChi: [

~Concentration 1

{Typical concentration

| =) || | Family: | Mass - | Unit: | - | ‘

{Concentration range

| "|| || "|| |Fami|y:|Mass "|Unit:| V| ‘

1. Click A Edion aow SMILES to define the structure of the first
constituent Cancel

=N PN £ : . et :
The SECD JoAR TUUIUX 0T STOUPITY Cleiiedrs Mo catcyguoiics
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QSAR TOOLBOX

Chemical Input
Drawing the target mixture

=} 2D Editor — O >

f

®

Smiles

|
ApE 058 DS

EEEEERERREOOD0

1. The tools of the 2D e di t allows definition of any compound .
More details for the editor could be found in F1 help.
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QSAR TOOLBOX

Chemical Input
Drawing the component of mixture
ADIi phenyl met hanoneo by 2

“] 2D Editor - O *

o
d

DPoOE;

e
©
©

EEEEEEEE

1. Select Benzene from the template list and
2. Click left mouse button twice on the drawing area.
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QSAR TOOLBOX

Chemical Input

Drawing the component of mixture
ADIi phenyl met hanoneo

=] 2D Editor

@

[m] X

| Smiles | C1=CC=CC=C1.C1=CC=CC=C1

[x[-]

)
[
i L

O

1. Define the single bonds by using A Dr awi agl 0

\,
>
o |
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QSAR TOOLBOX

Chemical Input
Drawing the component of mixture
ADIi phenyl met hanoneo by 2

| 2D Editor — O *

f

®

Smiles ~ | C1=CC=C(C=C1)C(C1=CC=CC=C1)C | X | |

SR®

EEEEEEEEREBEODOOO

1. To change the type of bond hold the pointer on respective bond ||| e |
andl click seve_ral_ times to specify the bond .

=N PN £ : .
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QSAR TOOLBOX

Chemical Input
Drawing the component of mixture
NDi phenyl met hanoneo by 2

| 2D Editor O X

T@r

miles - | C1=CC=C(C=CT)C(CI1=CC=CC=CT)=C [x] -]

_-

@

Elernent: 1

é

Atom: C

L]
O
L]
E C
Charge: E
“ Hybridization: 0
n Valent state: :
lsotope: {F:|
Implicit hydrogens: Br
pasgl
:rolmlafic N False
ﬁ ) Radzah undefined
1. To change the carbon atom chose i Se |l e dtoiod o C [ el |

2. Set the focus on the carbon atom by left mouse click
3. Chose the atom from the dropdown menu

24



QSAR TOOLBOX

Chemical Input

Drawing the component of mixture
ADIi phenyl met hanoneo

| 2D Editor

f

®

O

Smiles | C1=CC=C(C=C1)C(C1=CC=CC=C1)=0

[x]-

0]

Click Ok.

The structure of first constituent

is defined

EEERS - FEEREOODO

OK
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QSAR TOOLBOX

Chemical Input
Input quantities of mixture

AQuantitieS of the constituents should be added manually
AThere are several ways to add mixture quantity :
- Mass fraction

- Mass
Massz fraction
- Amount of substance Mass
. Amount of substance
= M O I a.I Ity | Mass fraction ]
. Maolality

= M O I e fraCtl O n Mole fraction

. Mass concentration
= MaSS Conce ntratlon Molar concentration

Molar concentration
Aselect  Ma draction %0 then fi We | g/ot
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QSAR TOOLBOX

Chemical Input
Input quantities of mixture

= | Composition editor - O X

Type: | Menoconstituent

r ldentity
CAS:
MNarme:
IUPAC:

Synonyms:
SMILES:
InChi:

|| Edit
[[ Edit

Constituents (1) | Impurities (0) | Additives (0) |

- Add
- ldentity

cas: Remove

I

T Name: [
IUPAC: [

Synonyms: | || Edit
SMILES:  |O=Clclccrect)clccrecd || Edit
InChi: [

¥
4
S
d

i
;
-

A

s

~Concentration

2 [= +][o | Fami|{| Mass fraction v | Unit: | weight % v |

—Concentration range

| M || || - || | Family: | Mass fraction "| Unit:| v |

1. Select i Ma draction %othen A We i g4dot
2. Specify the value to be equal to 9.
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QSAR TOOLBOX

Chemical Input
Drawing the componenRn(2340-f mi
trichlorophenyl)ethan -1-oneo by 2D ed

=1 Composition editor

Type: | Menoconstituent >

r Identity
CAS:

|
Name: |
IUPAC: |
|

|

|

Synonyms:

SMILES:
InChi:

Constituents (2) | Impurities (0) I Additives (0) |

r Identity
CAS:

|

Name: |

IUPAC: | 3

Synonyms: | _

SMILES: |0 [ Edit |
|

InChi:

OH2

~Concentration

Typical concentration
{ v|‘ 2

| v | | | Family: | Mass fraction v | Unit: |

’>Concentration range

| s || | | e || | Fan'lily:| Mass fraction ¥ | Unit: | ¥ | ‘

1. To add the next constituent click again i Ad d o
2. The info panel for new constituent appear.

3. Then click i E d itot agtivate the 2D editor
[ —

I
Synonyms: | | Edit |‘| | H b




QSAR TOOLBOX

Chemical Input
Drawing the componenRn(2340-f mi
trichlorophenyl)ethan -1-oneo by 2D ed

© | 2D Editor

O

fi

®

Smiles v | C1=CC(=C(C{=C1C(C)=0)CNCI)CI | X | |

200 DEE DEN

n T
® c
Element:
C
. _[ Cha .
@
L=
Hybridization: undefined
n Valent state: vd
HzC 0]
sotope:
) | P
Implicit hydrogens: 3
n Atom number: 6
Aromatic: False
m Parity: MNone

1. By wusing drawing tools define the structure of 1-(2,3,4-
trichlorophenyl)ethan  -1-one

[
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QSAR TOOLBOX

Chemical Input
Drawing the componenRn(2340-f mi
trichlorophenyl)ethan -1-oneo by 2D ed

=] Compaosition editor

Type: | Monoconstituent ~

 ldentity
CAS:

|
Mame: |
IUPAC: |
|

|

|

Synonyms: | | Edit

[[ Edit

SMILES:
InChi:

Constituents (2) | Impurities (0) | Additives (0) |

r Identity |

%Ig’ig CAS:

|
Narne: |
|

IUPAC:
Synonyms: | | | Edit
SMILES:  |CC{=0)cTeecc(Cle(ClelCl [[ Edit
InChi: |

~Concentration

R i9

2 L | = e | |1 | Famiby | Mass fraction v | Unit: |§weight% V|

~Concentration range

| ¥ || || w || | Family: | Mass fraction ~ | Unit: | L] |

1. Select i Ma draction %othen A We i g4dot
2. Specify the value to be equal to 1.
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QSAR TOOLBOX

Chemical Input
Drawing the component -b6lomi
by 2D editor

“| Composition editor - O X

Type: | Meneconstituent >

r Identity
CAS:

Name:
IUPAC:

SMILES: || Edit
InChi:

|
|
|
Synonyms: | | | Edit
|
|

Constituents (2) | Impurities (0) I Additives (0) |

r Identity
Remove
CAS:
OH3 | |
Name: |
IUPAC: | 3
Synonyms: | L
SMILES: |0 [ Edit |
InChi: | —
~Concentration
Typical concentration 2
{ | ¥ || | Family: | Mass fraction = | Unit: | | ‘
Concentration range
” | ¥ || || > | | | Family: | Mass fraction * | Unit: | 4 | ‘

1. To add the next constituent click again i Ad d o
2. The info panel for new constituent appear.

3. Then click i E d itot agtivate the 2D editor
I

L I
Synonyms: | || Edit ||| ‘ H b




QSAR TOOLBOX

Chemical Input
Drawing the component -6l mi
by 2D editor

= 2D Editor — O *

r

®

Smiles | cCCCO [x]-]

DEE OBEN

Atom: O

HaC OH

Hybridization: undefined

Valent state: vd

Isotope: 0
Implicit hydrogens: 3

Atom number: 6

Aromatic: False

Parity: None

Radical: undefined

W

using drawing tools define the structure of Butan -1-ol

2 IHEEEREEREODOO0 5

1.
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QSAR TOOLBOX

Chemical Input
Drawing the component -6l mi
by 2D editor

\“| Composition editor - O x
Type: | Monoconstituent

 Identity
CAS:

Mame:

|
|
IUPAC: |
|
|
|

Synonyms:
SMILES:
InChi:

|| Edit
|[ Edit

Constituents (3) | Impurities (0) | Additives (0) |

. - Add
 ldentity

CAS:

Remave

|
MName: |
IUPAC: [

Synonyms: | | | Edit
SMILES:  |CCCCO [[ Edit
InChi: |

~ Concentration

r lypical concentration
2 [

1

~Concentraticn range

| e || | | - | | | Family: | Mass fraction ¥ | Unit: | w | ‘

1. Select i Ma draction %othen A We i g4dot
2. Specify the value to be equal to 90.
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QSAR TOOLBOX

Chemical Input
Drawing the target mixture

[ Composition editor - O *
e it
r Identity
CAS:

|
Mame: |
IUPAC: [
|

|

|

Synanyms: | | Edit

[ Edit

SMILES:
InChi:

Constituents (3) | Impurities (0) | Additives (0) |

r ldentity
CAS:

Remove

AN

MName:
IUPAC:

SMILES: CCCCo | Edit
InChi:

|
|
|
Synonyms: | | | Edit
|
|

~Concentration

[= ~|[o | Family: | Mass fraction | Unit: fweight %

{Concentration range

{Typical concentration

| v || || L || | Family: | Mass fraction * | Unit: | w | ‘

1. Confirm the mixture constituents by click Ok

 ldentity

_ ,@]: CAS: | |

Narme: | |

CK 1
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QSAR TOOLBOX

Chemical Input
Target chemical identity

Y S
® E h B
QSAR TODLBOX L]a 10100

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

Document Single Chemical Chemical List Search Target Endpoint

B & XEmm- § . 852§, 7 )

New Open Close Save CAS# Name  Structure Composition  Select ChemlDs P.cabase Inventory List Developed by LMC, Bulgaria

Documents Filter endpoint tree...

& Document 1
& Substance
Structure

[ Structure info
[#] Parameters
[ Physical Chemical Properties

[# Environmental Fate and Transport
[#] Ecotoxicological Information

[#] Human Health Hazards

The already drawn mixture automatically appears on
the data matrix

0 |
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QSAR TOOLBOX

Chemical Input
Target chemical identity

ANote that no CAS number or name is displayed for this
chemical. This means the target chemical is not listed in
the chemical inventories/databases implemented in the
Toolbox(see next slide).

ASee next slide how to visualize separately the mixture
components for further analysis.
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QSAR TOOLBOX

Chemical Input
Target chemical identity

W, <
0 0
] - - - ! 01 0o
P Data 0o d O Da D
Do
Lo —
0 Ds D
D Filter endpoint tree... 1 [target]
1
1 o
5 !
Export Structure R S
Print |
oo
Rename
Delete [# Structure info
Delete All Lists (] Parameters
Delete All But This ] Phy-slcal Chemical Properties
2 Multiplication ] Metabolism/Transformations »

laulomensn

Target multiplication |

1. Select iSubstancebo
2. By right mouse click select AMul ti pli camubn/ paigaft i on

o
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QSAR TOOLBOX

Chemical Input
Target chemical identity

QSAR TOOLBOX %

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

Document Single Chemical Chemical List Search Target Endpoint The OECD Q34
for Grouping (

. % x Llri!] E [E ":‘ i 'lif E’ E = . Y @ into Categorie

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

Developed by

FdlernL Lngrial

[,

Documents Filter endpoint tree... Constituent #1 Constituent #2 Constituent #3

& Document 1
ubstance

Structure | __ _ _._ I Ha M @T@
]

Constituent #2
onstituent #3

[#] Structure info
[# Parameters
[#] Physical Chemical Properties . - ; ;

& Environmental Fate and Transport | The mixture and all components are shown
[3] Ecotoxicological Information

[#] Human Health Hazards J
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QSAR TOOLBOX

Outlook
ABackground

AObjectives
AThe exercise

AWorkrow

Anput
ﬁProfiIing
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QSAR TOOLBOX

Profiling
Overview

AﬁProfiIing(‘) refers to the electron
iInformation on the target compound, other than environmental
fate, ecotoxicity and toxicity data, which are stored in the Toolbox
database.

AAvaiIabIe iInformation includes likely mechanism(s) of action, as
well as observed or simulated metabolites.
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QSAR TOOLBOX

Profiling
Side - Bar to Profiling

Summary information of the different prof

QSAR TODLBOX T0100

P Category definition » Data Gap Filling P Report

he OECD OSAR Toolbox

Profiling Custom profile
ior Grouping

M p 0 About
B B 8 :
° Filter endpoint tree... Acute aquatic toxicity MOA by QASIS _Co nstituent #3

Documents
Shart Description

5

Structure This profile divides chemicals in different categories according to their acute toxic mode of action LQ/L @

(MOA). 2D structural information is used only to identify the MOA of chemicals. Based on theoretical T =

and empiric knowledge the following seven hierarchically ordered MOA are distinguished: Aldehydes;
alpha, beta-Unsaturated alcohols; Phencls and Anilines; Esters; Narcotic Amines; Basesurface narcotics.

[m]

ped

° Profiling methods
Options 4

f Select All Unselect All Invert
Wl FIULEIT DIIONTY pULeioy
W Protein binding potency {
M Protein binding p ys (D 3 [#] Structure info
M Toxic hazard chssificati [#] Parameters
I Toxic hazard classifi 1 Physical Chemical Properties
Endpoint Specific & Phy =2
Acute aquatic toxicty classification by
@Acute aquatic tavicity MOA by OASTS [#] Ecotoxicological Information
Select All [#] Human Health Hazards

Unselect All

The structural boundaries used to define the chemical classes (e.g. “Alcohol” ~ chemical class from “Organic

functional group” profiler) or alerting groups responsible for the binding with biological macromelecules (e.g.
[#] Environmental Fate and Transpor| | “aldehydes” - structural alert for protein binding), represent structural functionalities in the malecule which
could be used for building chemical categories for subsequent data gap filling. They are not recommended
o be used directly for prediction purposes (as SARs).

Donator(s)

Laboratory of Mathematical Chemistry (LMC), Bourgas, Bulgaria

Invert

View scheme

Laboratory of Mathematical Chemistry (LMC), Bourgas, Bulgaria

htty oas| or

Name Value

Scheme type Dendroid

Scheme nature EndpointSpecific

Version 30

Number of categories 7 v

1. Highlight the profiler
2. Select About
3. Click Close

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

Profiling
Side - Bar to Profiling

AFor most of the profilers, background information can be
retrieved by highlighting one of the profilers (for example,
Acute aquatic toxicity MOA by OASIS and clicking on
AVi ewo button(see next screen shce
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QSAR TOOLBOX

Profiling

Side - Bar to Profiling for Aqute aquatic toxicity MOA

QSAR TOOLBOX

Profiling Custom profile

P & A K

Apply View New Delet»:
° Documents.

° Profiling methods
Cpticns 4

[ ][ selectan | unselect AL Invert
i TTan iy

W Protein biru:linEJ
ha;.an:l cla

u AQUATIC TC
Il Bioaccumulation -

Filter endpoint

— —
Export Scheme View Tests  Run All Tests

Categories

Structure

(Unexplained

[# Structure inf
[#] Parameters
[# Physical Ch
[# Environmen!
%] Ecotoxicol

] arcmm

View scheme

I DNA alerts for AME About
W DHA alert
I Eye irritation,

Unexplained | /
(Active O and
N)

s

0] Structure Query | Metabalism

Contents

(Unexplained 4 @Queries
(Subgroups) Search 1: SMARTS

@Masks

(Unexplained

(Other active) Add Query
Add Mask

I Complex search options
o Exact connectivity
[ ignere stereo information
Unexplained [ Exact match

(Canada)

Queries execution mode | All

Mapping
Unigue mappings
Max maps [1000
e ‘
idehydz

Query details

SMARTS

$TIONIOLC(CC=I01)=10],CON) =[0] C#CCCIOh CIOICIO

| View mode: Facade M Navigation mode: et v

R)

Left click on any marked atom to explore.

1. Highlight

the profiler

2. Right mouse click and select fiView scheme 0

3. Click on one of the nodes
4 . Boundaries defined the rules

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

Profiling
Profiling the target chemical

ASeIect the A Pr of mé i h g detated to the target endpoint by clicking on
the box next to the profilers name .

AThis selects (a green check mark appears) or deselects( green check
disappears) profilers .

AFor this example, the following primary profilers relevant to the aquatic
toxicity are selected(see next screenshot) :

- US-EPA New Chemical Categories

- Aquatic toxicity classification by ECOSAR T structural grouping

- Acute aquatic toxicity MOA by OASIS i mechanistic grouping

- Acute aquatic toxicity classification by Verhaar (Modified) I grouping by
reactivity

- Protein binding by OASIS

- Protein binding by OECD
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QSAR TOOLBOX

Profiling

Profiling the target chemical
QSA NLBOX @ ; FI'I N

¥ Profiling P Category definition P Data Gap Filling

Profilin§ Vistom profile The OECD QSAR To

o o for Grouping Chemicals

New Delete

Developed by LMC, Bulgaria|
|Canstituent 23

EIEEEI T

Documents Filter endpoint tree... Constituent #1 Constituent #2

Profiling methods . E £
Options 4 Stucture L — Myt _OH Y@i @ @
[ selectal | unselectan || invert About oo | T
anization at pH '
19tein binding by
P otein bindmg b; OE( [ Structure info
11 Protein binding potency [#] Parameters
| | Protein binding poten (D [# Physical Chemical Properties

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

'oint Specific [#] Human Health Hazards

\ute aquatic t

1| Protein binding potency Lys
atio

1. Place a green check in the box before profilers related to the target endpoint .
2. Click Apply
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QSAR TOOLBOX

Profiling
Profiling the target chemical

AThe actual profiing will take several seconds depending on
the number and type of selected profilers .

AThe results of profiling automatically appear as a dropdown
box under the target chemical .

APIease note the specific profiling results by Classification by
ECOSAR; MOA by OASIS; US-EPA;, Protein binding by
OECD(see next slide) .

AThe results of profiing shows same mode of action for the
three components of the mixture
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QSAR TOOLBOX

Profiling
Profiling the target chemical

Visualization the nodes of the tree

Components of the mixture have
same mode of action according
to ECOSAR; US -EPA; MOA and Protein binding by OECD profilers
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