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QSAR TOOLBOX

Background

* This 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

* This presentation reviews a number of functionalities of
the Toolbox:

* The 2D editor for defining Mixture components

* Filling data gaps by Similar mode approach
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QSAR TOOLBOX

Exercise

* In this exercise we will predict the aquatic toxicity
to fish of mixture with defined components, which
is the “target” chemical.

* Investigate the mode of action of components of
the mixture

* Gather available experimental data for target
chemical and its components

®* Predict acute aquatic toxicity using Similar mode
approach
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QSAR TOOLBOX

Workflow

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

®* Chemical Input

* Profiling

* Endpoints

* Category Definition
* Filling Data Gaps

®* Report
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QSAR TOOLBOX

Chemical Input
Overview

®* This module provides the user with several means of
entering the chemical of interest or the target chemical.

* Since 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 nhumber, Einecs number

* Load file with mixture
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QSAR TOOLBOX

Chemical Input
Getting Started

®* Open the Toolbox.

* The six modules in the workflow are seen listed
next to "QSAR TOOLBOX".

® Click on "Input” (see next screen shot)



QSAR TOOLBOX

Chemical Input
Input screen
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FHuman Health Hazards
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QSAR TOOLBOX

Chemical Input by Drawing

* Inputting the target chemical (mixture) by drawing its
components within the 2D-editor

* It is accomplished by a series of point-click operations
within the 2D-editor which appears when you click on
“structure” (see next screen shot).

* The 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
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1. Click on Structure

The OECD QSAR Toolbox for Grouping Chemicals into Categories

27.6.2013 16



QSAR TOOLBOX

Chemical Input
Drawing the target mixture by 2D editor
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drag the mouse with left button pressed to create bond

1. Left Click on the appropriate chemical form from the “Templates” panel.
2. Move the cursor to the large blank area and left click again, this puts the selected
template on the plot.
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QSAR TOOLBOX

Chemical Input
Drawing the target mixture by 2D editor

]
" 2D Editor EEER

s~ DOcnurT HA@I.SIHQIB - % d LY ET
|SMILE5,|"Ir1Ch| c1[Cleccce] \\V [ Drav ] Mixture
\ 3 "'H Edit namesl
lemD|alES|W'0rk | Comman Flagmentsl I
—)
e
16—(".; C—
i PN
—G — (=] [=)
=2 oo cH3 /[B
\C_CH
Y =5 CH CH
€. € ~Ci o \ rJ_,-’
CH—CH
.
s
,cf:—\c “c—t
v w
~ T 'I:
onasis-Imc.org
drag the mouse with left button pressed to create bond

3. Click on Z button to add a bond of selected type ("Single” in this case).
4. Drag the mouse to the appropriate atom and left click to create a single bond.
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QSAR TOOLBOX

Chemical Input by Drawing

* CH;-group is added by default when you perform left click
over the atoms.

* If you make an incorrect entry you can click on the ‘undo’
icon in the upper corner of the screen to remove the last
action

* This process allows you to build the hydrocarbon skeleton of
the target molecule (see next screenshot).

* More details about how to use the 2D editor for drawing
chemical compounds click F1 help: section D.2.1.3.4.1.
Details of 2D Editor
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QSHR TOOLENDY

Chemical Input
Drawing the component of mixture “1-(2,3,4-
trichlorophenyl)ethan-1-one” by 2D editor

-:--El-u

B w
"\f’D@!E‘LZT HM!2|5ingle v |¥% 0

v*.:.-l- —*:"@EE{H}M

_[ Din @ Miue |
i ]I Edit namesl

IEI'“F"E“ESl Wik | Comman Fragmentsl

|
5, P
“"‘«c@g"‘ S CH3 CH3
s \ -
=
1 1 . . _ 3
»{';c_{l':cr g::_{‘:c, CH—_cC c—CH3
e e SN /
CH3 CH—CH
kjé.
- }C_
.'{:"'
cr:—::: ~“c—C
L \‘\ }
~C 'IC
oasis-Imc.arg

drag the mouse with left button pressed to create bond
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QSAR TOOLBOX

Drawing the component of mixture “1-(2,3,4-

Chemical Input

trichlorophenyl)ethan-1-one” by 2D editor
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drag the mouse with left button pressed to create bond

1. Click on &: button to add a hetero atom (in this case chlorine atom).
2. Left click with mouse over the methyl group to insert the selected chlorine atoms.
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QSAR TOOLBOX

Chemical Input
Drawing the component of mixture “1-(2,3,4-
trichlorophenyl)ethan-1-one” by 2D editor
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3. Click on|#& button to add a hetero atom (in this case an oxygen atom).
4. Left click with mouse over the methyl group to insert an oxygen atom.
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QSAR TOOLBOX

Chemical Input
Drawing the component of mixture “1-(2,3,4-
trichlorophenyl)ethan-1-one” by 2D editor

e , — =
SeOfe|neT s floabe -0 ML R R R
sMLEsnchi G1CelClelClelCiCi0jeel | Sindle | Draw @ | Misiue
[ 2y "’]I Edit namesl
IEMD|ElES|W0rk I Cammat Fragmentsl p{;pnz Up
Plane Down
* | = lonic
DoubleSteren
=5 o
_Q‘Qc"c_ Sy cl cl
. Kl
6 Nl o
':IC—[E- c{.‘-:{f{: c O .
~c,_ G ~
‘:c:/ e \\ a'/
' CH3 CH—CH
%
K
e
P -
,c:c, C‘:Q I.IC
~C- 'IC
oasis-lmc.org
click/drag with: left button to select; right button to move

5. Click on and select bond.

6. Drag the mouse from the C-atom to O-atom to create a double bond
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QSAR TOOLBOX

Chemical Input
Drawing the components of mixture
"Diphenylmethanone” and “"Butan-1-ol”

.
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8. Draw the second mixture component - Diphenylmethanone
9. Draw the third mixture component - butan-1-ol
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QSAR TOOLBOX

Chemical Input
Alternatives for defining components of mixture

* The other alternative of drawing mixture is to:

®* Drawn the SMILES of each component
* Link the SMILES of the components with underscore character

®* Copy the linked SMILES and Paste it in the SMILES/InChi filed of
2D editor window
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Paste the linked SMILES of the components of the mixture in the
SMILES/InChi field
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QSAR TOOLBOX

Chemical Input
Input quantities of mixture

®* Once the constituents of the mixtures are pasted or
drawn in the 2D editor window, a specific button for
defining quantities appears (see next screenshot)

* Quantities of the constituents should be added manually
®* There are several ways to add mixture quantity:

- Mass

- Mass Concentration

- Volume Concentration

- Fraction %
* Select “Fraction %" then “"Weight %"
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QSAR TOOLBOX

Chemical Input

Input quantities of mixture
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QSAR TOOLBOX

Chemical Input

Input quantities of mixture
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click the mouse to create/modify atom

1. Select radio button “Fraction %"
2. Select "Wight %" from the appeared pop-up menu
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QSAR TOOLBOX

Chemical Input
Input quantities of mixture
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1. Type 9 for mixture component #1
2. Type 1 for mixture component #2
3. Type 90 for mixture component #3
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QSAR TOOLBOX

Chemical Input
Target chemical identity

* The already drawn mixture automatically appears on the
data matrix

* Note 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).

* Visualization of components of the mixture is possible
when user select Single Component Mode (see next
slide)
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QSAR TOOLBOX

Chemical Input
Target chemical identity

Single Chemical
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1. Select "Single” radio button to see all individual components
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Outlook
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QSAR TOOLBOX

Profiling
Overview

* “Profiling” refers to the electronic process of retrieving relevant
information on the target compound, other than environmental

fate, ecotoxicity and toxicity data, which are stored in the Toolbox
database.

* Available information 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 profilers are provided in the “About”.

©
o
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cute aguatic toxicity WOA by QAS] Basesurface na.. Basesurface narcotics

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

Profiling
Side-Bar to Profiling

* For 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
“View"” button(see next screen shot).

The OECD QSAR Toolbox for Grouping Chemicals into Categories 27.6.2013 35



QSAR TOOLBOX

Profiling
Side-Bar to Profiling for Aqute aquatic toxicity MOA
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Chemicals are divided into different categories according to their acute toxic mod,
(MOA). 2-D structural information is used only to identify the MOA of chemicals. Bases ™
theoretical and empiric knowledge the following seven hierarchically ordered MOA are
distinguished:

Reactive Unspecified ‘
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alpha, beta-Unsaturated alcohols i
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Narcotic amines
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1. Highlight the profiler

2. Click View

3. Click on one of the nodes

4. Click Reference to see detailed information. (Base surface narcotics)
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QSAR TOOLBOX

Profiling
Profiling the target chemical

* Select the “Profiling methods” related to the target endpoint by clicking
on the box next to the profilers name.

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

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

- Aquatic toxicity classification by ECOSAR - structural grouping
- Acute aquatic toxicity MOA by OASIS - mechanistic grouping

- Acute aquatic toxicity classification by Verhaar — grouping by reactivity
- Protein binding by OASIS v.1.1
- Protein b|nd|ng by OECD
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QSAR TOOLBOX

Profiling
Profiling the target chemical
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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

* The actual profiling will take several seconds depending on
the number and type of selected profilers.

®* The results of profiling automatically appear as a dropdown
box under the target chemical.

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

* The results of profiling shows same mode of action for the
three components of the mixture
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QSAR TOOLBOX

Profiling
Profiling the target chemical
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QSAR TOOLBOX

Outlook

* Background
* Objectives
* The exercise
* Workflow
* Input
* Profiling
* Endpoint
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QSAR TOOLBOX

Endpoint

* “"Endpoint” refer to the electronic process of retrieving the
environmental fate, ecotoxicity and toxicity data that are
stored in the Toolbox database.

* Data gathering can be executed in a global fashion (i.e.,
collecting all data of all endpoints) or on a more narrowly
defined basis (e.g., collecting data for a single or limited
number of endpoints).

* In this example, we limit our data gathering to the common
aquatic toxicity endpoints from four aquatic databases
containing aquatic toxicity data — Aquatic ECETOC; Aquatic
Japan MoE; Aquatic OASIS; Aquatic US-EPA ECOTOX.
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QSAR TOOLBOX

Endpoint

QSAR Toolbox 3.1.0.21 [l

m P B LR
10100 About Update

¢ Profiling » Endpoint ¥ Category Definition  » Data Gap Filling
Thu OECD QSAR Toolbox

Import Delete Tautomerize

-4 o E

Import IUCLIDS u 5 Inventory Developed by LMC, Bulgarial

Filter endpaint tree. ..

Databaszes 1 [target] |2 [target, mix. component] ”3 [target, mix. component] ”4 [target, mix.component] |

Selectal [Nunselect Al 31 Mix] o=
| | Pl'_,n:al Chemica: "roperties '@? ) on
74 Environmental Fate anc Trans, Structure _ /J

Ecotoxicological Informatu a - ch
Aquatic ECI

\quatic Japan MoE -
EHSubstance Identity _

EHPhysical Chemical Properties

£

Qty: 1 welght% Qty: 9 weight 26 Qty: 90 weight %8

EEnvironmental Fate and Transport
EEcotoxicological Information
EHuman Health Hazards

EProfile
Tredeﬁned
US-EPA Mew Chemical Categories Neutral Organics Meutral Organics Neutral Organics Neutral Organics
H-1General Mechanistic
Mo alert found SMAr Mo alert found Mo alert found
SMAr SMAr == Nucleophi...

T ey (g SRS SMAr == Mucleophi... SNAr == Nucleophi. ..

SMAr == Nucleophi..
'— Protein binding by OECD Mo alert found Mo alert found Mo alert found Mo alert found

A Endpoint Specific

Class 1 (narcosis o... |Class 3 (unspecific ...|Class 3 (unspecific ...|Class 1 (narcosis o...
Class 3 (unspecific ..
— Acute aquatic toxicity MOA by OASIS Basesurface narcotlcs Basesurface narcotics Basesurface narcotics Basesurface narcotics

—Acute aquatic toxicity classification by Verhaar

Inventories L Aquatic toxicity classification by ECOSAR MNeutral Organics Meutral Organics Neutral Organics Neutral Organics

-

1. Expand the Ecotoxicological Information

2. Select databases related to the target endpoint by adding a green check in the box before
the database name.

3. Click Gather =
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Endpoint
Process of collecting data

Toxicity information on the target chemical is electronically collected from the
selected datasets.

A window with “Read data?” appears. Now the user could choose to collect “all”
or “endpoint specific” data

QSAR Toolbox 3.1.0.21 [Document]

L G701
QSAR TOOLBOX i E ih o100

» Profiling » Endp: » Category Definition  » Data Gap Fi

Delete Tautomerize

Databases Filter endpoint tree... 1 [target]

e o
M Physical Chemical Properties N O " S @ O 2 on
[ Environmental Fate and Transport Structure B o O /‘f
. @

Oty: 1weight%  Oty: 9weight%  Oty: 90 weight %

|2 [target, mix. ||3 [target, mix

H4 [target, mix

[HSubstance Identity
FEPhysical Chemical Properties
EEnvironmental Fate and Transport

trial US-EPA E
M Human Health Hazards EEcotoxicological Information Read data?
EHuman Health Hazards
HProfile om Tautomers
(HPredefined

US-EPA New Chemical Categories
(HGeneral Mechanistic

Meutral Organics Neutral Organics Neutral Organics

Mo alert found SNAr

SNAr SMAr == Nucleophi..

B i S SNAr > Nucleophi... SHAT >> Nucleophi..
SMAr == Mucleophi

Protein binding by OECD Mo alert found No alert found No alert found No alert found

[HEndpoint Specific

No alert found

Acute aquatic toxicity classification by Verhaar Class 1 [narcuswg 0... Class 3 (unspecific ... Class 3 (unspecific ...|Class 1 (narcosis o...
Class 3 (unspecific ..
Acute aquatic toxicity MOA by OASIS Basesurface narcotics Basesurface narcotics Basesurface narcotics Basesurface narcotics
Inventories Aquatic toxicity classification by ECOSAR MNeutral Organics Neutral Organics Neutral Organics Neutral Organics

1. Click OK to read all available aquatic tox data
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QSAR TOOLBOX

Endpoint
Process of collecting data

Target endpoint: LC50; P.promelas; 96h

QSAR Toolbox 3.1.0.21 [l
% &
& i B e
10100

About Update
» Category Definition  » Data Gap Filling

QSAR TOOLBOX

» Profiling » Endpoint

Import Delete Tautomerize The OECD QSAR Toolbox
= f ouping Chemicals
= m into Categor

Import LK 5 Database Ir ¥ Database Developed by LMC, Bulgarial

Da | i 1 [target] "2 [target, mix. ”3[targe1,m|x ”4 [target,mix.component] ‘
AW o A . A
[l Physical Chemical Properties . % © O 7 oH
| | Envirmfmental Fate and Transport Structure _— o O /J
Ecotoxlcf) ma.lfnformatlon s O i,
Qty: 1 weight%  Qty: 9weight®%  Qty: 90 weight %
ESubstance Identity
[FEcotoxicological Information
= HlAquatic Toxicity .
Il Human Health Hazards [FlBehavior (2/5) M- 2 mg/L M-148mgil, 152
[HBiochemistry (1/1) M: 5.15 mg/L
[HDevelopment (1/2) M: 3.31 mg/L, 6.38 ..
[HGrawth (113} M: 0.54;0.57 mg/L, ...
SIMortality
FHIEC50 (3/3) M: 2 mg/L M: 15.3 mg/L M: 1.73E3 mg/L
EILCE0
FHH1h (1/2) M:195E3 mg/L, 1.
FFH24 h (2/4) M:148mg/lL, 152 M- 195E3 mg/l, 1.
HE48 h (2/4) M: 162 mg/L, 14.5 . M: 1.95E3 mg/L, 1....
HE7Z h (1/2) M: 1.95E3 mg/L, 1....
196 h
HAnimalia
[=]Chordata(Vertebrates)
Iventas HActinopterygii(Fish)
Pimephales promelas 3/10) M: 199 mg/L, 2 mg/L M: 14.8 mg/L, 15.3(_.|M: 1@
T Days (1/1) oG G T
rELOEC (1/1) M: 8.24 mg/L
rEIMATC (1/1) M: 7.36 mg/L
FEINOEC (1/1) M: 5.86 mg/L
“HUndefined Endpoint (1/8) M: 0.991:62.4 mg/L...

10 experimental data for the investigated endpoint: LC 50;96h; P.promelas have been
found for the components of the mixture
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QSAR TOOLBOX

Recap

®* You have entered the chemical mixture with defined components

* The results of profiing shows same mode of action for the three
components of the mixture

®* You have gather available experimental data for the target chemical mixture
and found no experimental data for mixture. However experimental data for
the components has been found

®* You are ready to predict Acute aquatic toxicity to fish of mixture: Endpoint:
LC50, Duration:96h; Effect: mortality; species: Pimephales promelas

* Now you are ready to continue with next step of the workflow “Data Gap
Filling”.
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Outlook

* Background
* Objectives
* The exercise
* Workflow
* Input
* Profiling
* Endpoint
* Data Gap filling
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QSAR TOOLBOX

Data Gap Filling
Overview

* “Data Gap Filling” module give access to two different data gap
filling tools:

* Independent MOA- all components are with different mode of
action

* Similar MOA- all components are with similar mode of action

* More details about different MOA is given on next six slides #49-
54

* In this particular case all components of the current mixture are
with similar mode of action. In this respect Similar MOA is applied
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QSAR TOOLBOX

Data Gap Filling
Independent MOA

Assumption - combined effect can be calculated from the effects caused by the

individual mixture components by following the statistical concept of independent
random events

N
Mixture response: E(C,, )=1-T][1-£(C)]
i=1
E (CMﬁ) - the effect provoked by the total mixture

E(Cf) - the effects that the individual components would cause if applied
singly at that concentration at which they are present in the mixture

Problem - dose-response relationships are practically unknown
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QSAR TOOLBOX

Data Gap Filling
Similar MOA

Assumption - components in a mixture contribute to the joint effect, in
proportion to their prevalence and individual potency

« Components act at the same target site
« Components act by the same mechanism
« Components have similar effect (rather than mechanism)

Method for calculation toxic effect of mixture with components acting by same
mechanisms is given on next slide
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QSAR TOOLBOX

Data Gap Filling
Similar MOA

) D)

Relative potency factor RPFJ.(’) =y
ED’’

resp

i — index (reference) chemical
ED,.s, — dose (concentration) of a chemical that cause a specified response (fraction of animals that
respond, fractional change in a measured physiological value, etc.)

Chemical Equivalent CED(_f) _ RPF_(f)d_
Dose (Concentration) J Jo

Dose (concentration) of the reference chemical ithat will cause the same effect as chemical j at dose
(concentration) d;

J J
Index Chemical Equivalent ;ozr) — ZCED(_I') _ ZRPF.(i)d.
Dose (Concentration) e J = S

Equivalent dose (concentration) of the reference chemical /i that will cause the same effect as the
mixture
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Data Gap Filling
Similar MOA

Toxic effect of mixture - response (fraction of animals that respond, fractional
change in a measured physiological value, etc.) as a result of exposure to mixture

T Mixture __ ( )

: Effect = f(ICED

g 08- f; - dose-response function of the index

= chemical

Z 06

o

S

S 04

g

S

2 02

O]

g Illustration of calculating effect of

8 o ‘ ‘ mixture is given on next two slides
0 0.5 1 15

Concentration, mol/l
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QSAR TOOLBOX

Data Gap Filling
Similar MOA (Illustration)

Reference chemical: Component 1 (i = 1)

1 Relative potency
factors
0.8 - Lc(l)
RPF = —30
5 05| LCs
£ Equivalent
E 44 concentrations
£ CEDY = RPFYC .
J jo
0.2 - —— Component 3
—— Component 2 Index Chemical
0 | | — | _?°mp°”e”t1 Equivalent
0 0.5 1 1.5 2 2.5 3 Concentration
J
Concentration, mol/l JCED = ZCED(U
o J
j=1

ICED ) [ffect'™™ = f(ICED)
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QSAR TOOLBOX

Data Gap Filling
Similar MOA (Illustration)

Reference chemical: Component 1 (i = 1)

Relative potency

1
factors
0.8 *4 _____ F(l) — LCS({IJ)
70% . et
2 06 | -
[ | Equivalent
‘g | concentrations
5 ] | CEDY = pppWY
E | ED\) = RPFVC
= I
0.2 7 : S Index Chemical
—— Component 1 Equivalent
0 B — ‘ ‘ ‘ Concentration
0 ne 1 15 2 2.5 3 J
ICED =0.75 ICED =" CED!
concentration, mol/l — J
=
ICED =0.75 ) Fffect'™™* = f.(ICED)=~ 70% mortality
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QSAR TOOLBOX

Data Gap Filling
Case study

* In this particular case all components of the current mixture are
with similar mode of action. In this respect Similar MOA is applied

* Application of Similar MOA for our case study is illustrated on next
slides
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QSAR TOOLBOX

Data Gap Filling
Apply Similar MOA

QSAR Toolbox 3.1.0.21 [Document]

QSAg OLBOX

} Profiling } Endpoint

Pimephales

T

» Category Definition

o1
10100

» Data

)

Gap Filling

TR
About Update

into Categories
Developed by

Structure

r=rget Endpaint

EHSubstance Identity

Ecotoxicological Information Aque%c Toxidty Mortality LC50 96 h . i .
ClEcotoxicological Infarmation

Animalia Chordata(Vertebrates) Actir.~oterygi(Fish) Fimephales

s [FAquatic Toxicity
Behavior
Biochemistry

Development

HEH1 h
HE24 h
HE48 h
HEH72 h
=196 h
Animalia
=IChordata(Vertebrates)

HActinopterygii(Fish)

Pimephales promelas

7 Days
FEHLOEC
HEIMATC

1 target] |2 ttarget.mix 2 targetmix. [[¢ Earget mix.
[3] Mix] : [ A
= % o ]
jat () /\/*EH
T
—_ O O CHy
Qty: 1 weight% Oty 9 weight%  Qty: 90 weight %
(2;5‘] M: 2 mg/L M: 14.9 mg/L, 152 .
(11) M: 5.15 mg/L
() M: 3.31 mglL, 6.36 ..
13 M: 0.54;0.67 mg/L, .
(313) M: 2 mg/L M: 15.3 mg/L M: 1.73E3 mg/L
() M: 1.95E3 mg/L. 1....
(214] M: 14.8 mgiL, 15.2 . M: 1.95E3 mg/L, 1....
M: 15.2 mg/L. 14.5 . M: 1.95E3 mg/L. 1....
M: 1.95E3 mgiL, 1....

1.99 mgiL, 2 mg/l M:
M:
M:
M:

14.8 mg/L, 15.3(...
6.65(5.96:7.41)
9.24 mg/L
7.36 mg/L

M: 1.74E3 mg/L,

under the target chemical.
2. Select Similar MOA
3. Click Apply

1. Highlight the data endpoint box corresponding to Pimephales promelas/LC50/96h
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QSAR TOOLBOX

Data Gap Filling
Results of Similar MOA

 QSAR Toolbox 3.1.0.21 [Document

&6\

o1
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Filling

¥
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@ Spedific models ,_F o Q@
Target Endpoint Qty: 1 wmghl% Qty: 9 weight %4 Oty: 90 wmghl %
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-
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Descriptor X: | log Kow -]
L
4 Document Data gap filling 0/100 2]
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QSAR TOOLBOX

Data Gap Filling
Interpreting Similar mode

* The resulting plot outlines the log of the experimental LC50
results of all analogues (Y axis) according to a descriptor (X
axis) with Log Kow being the default descriptor (see next
slide).

* The RED dot represents the predicted value for the target
chemical (i.e. mixture).

* The BLUE dots represent the experimental results available
for the analogues(i.e. components of the mixture) used in
the analysis.
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QSAR TOOLBOX

Data Gap Filling
Results

* The components of the mixture have same mode of
action.

* By accepting the prediction the data gap is filled (see
next screen shot).

* By clicking on Return to Matrix, the user can close

the Similar mode and proceed with the workflow (see
next screen shot).
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Data Gap Filling
Accept prediction results

QSAR Toolbox 3.1 e e — vy

— .1.9%

‘-I_l 01 1
QSAR TOOLBOX 10100 About Update
» Endpoint » Category Definition » Data Gap Filling

Filing

¥

1 [target] "2 [target mix_component] HB [target, mi<. component] "4 [target, mix.component] |

@® Independent MOA [3] Mix]

{? . A o A A

-5 | ¥ o s

i o OH
i Structure _— o Q O /J
@ Specific models ,—f;' O CH;

oy —" Oty: 1 weight%  Qty: 9 weight%  Qty: 90 weight % 1
| | \—meephaies promelas (ERNNCS: 82.8 ma/L

Ecotoxicological Information Aquatic Toxidty Mortality LCSC
ata(Vertebrates) Actinopterygii(Fish) Pimephal IPred\chun | ot prediction

Data Gap Filing Method

il

Return to matrix

Prediction of LC50, 3
making a dose/concentration addition, based on 3 values from 3 target components,
Observed target value: /A, Predicted target value: 82.8 mg/L 11 Select/filter data )

7777777777777777777777777777777777777777 Information ‘ g B ikt
Calculation options
Visual options
e S
''''''''''''''''''''''''''''' o] The current prediction was accepted ioemation
R ' 4 Miscellaneous

o =
in =
K 2

LC50 {obs.), log{1/melL)
g f
=

P
in
=

2 |

1. Click Accept prediction 2. Click OK
3. Click Return to matrix
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Data Gap Filling
Predicted value for LC50

iy E - (57510) S8 e\
QSAR TODLBOX 6 i h %100

About Update

QSAR Toolbox 3.1.0.21 [Dacument

» Profiling » Endpoint » Category Definition » Data Gap Filling

Filling

Data Gap Filing Method I 1 [target] |2 [target, mix. f] (|3 [targad mix. ] [|4 [targed mix.component] |
@ Independent MOA [l [h:)ix] @_b cra
Do Structure S S /J\
@ Spedific models - i
Target Endpoint Oty: 1 welghl % Qty: 9 wmghl % Qty: Bl] weight %
ESubstance Identity
oxicity Mortality LC50 96 h X . }
) Actinopterygi(Fish) Pimeph: ElEcotoxicological Information
—lAquatic Toxicity ;
EBehavior (2/5) M: 2 mg/L M: 14.9 mgiL, 15.2 .
tHBiochemistry (111) M: 615 mg/L
FDevelopment (1/2) M: 3.31 mgiL, 6.38 .
EHGrowth (113) M: 0.54;0.57 mg/L. ...
HlMortality
HEEC50 (3/3) M: 2 mg/L M: 15.3 mg/L M: 1.73E3 mg/L
HEILCS0
1 h (1/2) M: 1.95E3 mg/L. 1....
24 h (2/4) M:14.8 mg/L, 15.2 .. M: 1.95E3 mg/L, 1....
48 h (2/4) M: 152 mg/L, 145 M- 195E3 mg/L, 1.
72 h (1/2) M: 1.95E3 mg/L. 1....

=196 h

=lAnimalia
CChordata(Vertebrates)
=lActinopterygii(Fish)
Pimephales promelas

-1.99 mg/L, Z mg/L M- 14.8 mg/L, 15.3(_. M: 1.74E3 mg/L, 1__..

cs: 82.8 mg/L
(

Lm)7 Days M: 6.65(5.96.7.41) ..
FEHLOEC (1/1) M: 9.24 mg/L
HEIMATC (1M1) M: 7.36 mg/L
FEINOEC (1/1) M: 586 mg/L
“FElUndefined Endpaoint (1/8) M: 0.991;62.4 mg/L...

MEProfile

1. Predicted value for LC50 of the mixture based on the experimental
data of its components is 82.8 mg/|
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Outlook

* Background
* Objectives
* The exercise
* Workflow
* Input
* Profiling
* Endpoint
* Data Gap filling
* Report

The OECD QSAR Toolbox for Grouping Chemicals into Categories 27.6.2013 62



QSAR TOOLBOX

Report

* Remember the report module allows you to generate a
report on the predictions performed with the Toolbox.
This module contains predefined report templates as
well as a template editor with which users can define
their own user defined templates. The report obtained
for mixture includes specific information related to
mixture prediction. The report can then be printed or
saved in different formats.

®* Generating the report is shown on next screenshots
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© ik ik

» Category Definition

QSAR TOOLBOX

» Profiling } Endpoint

Filing

¥

apply

ce®
About Update

» Data Gap Filling

The OECD QSAR Toolbox
for Groupir i
into Categories

Developed by LMC,

Data Gap Filling Method Pimephales 1 [targed]

"2 [target, mix.

P ] |3 [target mix. P ] |4 [target mix. P

@ Independent MOA (3] Mix]
© Similar MOA )

@ Spedific models

Structure

£

Target Endpoint

BESubstance Identity

Ecotoxicological Information Aquatic Toxidty Mortality LC50 96 h i .
ClEcaotoxicological Information

Animalia Chordata(Vertebrates) Actinopterygii(Fish) Pimephales
promelas

SlAquatic Toxicity

Qty: 1 weight %

aH A A

& aH
@ /“f

£

Qty: 9 weight % Qty: 90 weight %

(=196 h

lAnimalia
(HChordata(Vertebrates)
HActinopterygii(Fish)
Pimephales promelas

s

“#7 Days
HeLoEC [1n)
HEmATC (1)
HENOEC {11)
“#llUndefined Endpoint (1/8)
HProfile

L)
cs: 82.8 mgl )
B

(+]Behavior (2;5i M: 2 mg/L M: 14 9 mg/l. 152

[FBiochemistry (11) M: 515 mg/L

[flDevelopment (1/2) M:3.31 mg/L, 6.38 ...

mGrawth (113) M: 0.54:0.57 mglL, .

—Mortality

LEECS0 @) Cony mg/L M: 1.73E3 mgiL

FEILCS0
L@ h (112) Explain M: 1.95E3 mgiL, 1...
24 h 214 bdEmrEE mgll, 152 _ M 195E3 mg/lL. 1
HH48 h (214) Display prediction domain .. M:1.95E3 mg/L. 1.
Lm72 h (112) ) |ormmeramr 2 M: 1.95E3 mgiL, 1._.

Edit prediction info /

Report

CLIDS

wrererormglL, 16,30 M: 1.7T4E3 mg/L. 1....
M: 6.65(5.96;7.41) ...

M: 9.24 mg/L

M: 7.36 mg/L

M: 5.86 mg/L

M: 0.991;62.4 mg/L...

—_— 1. Select prediction
2. Right Click and Select Report

2mm
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| QSAR Toolbox 3.10.21 [Document]

Fioie" c 8 ®
QSAR TOOLBOX TIo 5 oot o100

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

Reports Repository
2 B

Available data to report
[Predictions]
[1] 17. 013 15:21 [¢
(Q)5ARs
Categories

Prediction of LC50 for {X=1/weight
}C(C)(=0)cLc{Clc(Cl)e(Cl)ect_{X=9/weight 1/16
%a}c1(C(=0)c2ccccc?)occccl_{X=90/weight %}C(0)CCC

Available report templates
Standard (predefined)

QSAR Toolbox prediction for multicomponent substance

Custom (user defined)
Editabl

(uses single component mode for handling of target mixture and its
components)

The template of the current report is based on "GUIDANCE DOCUMENT ON THE
VALIDATION OF (QUANTITATIVE) STRUCTURE-ACTIVITY RELATIONSHIFS MODELS"
published by OECD (September, 2007) and "G UIDANCE ON INFORMATION
REQUIREMENTS AND CHEMICAL SAFET Y ASSESSMENT / CHAPTER R.6: QSARS AND
GROUFING OF CHEMICALS” published by ECHA (May, 2008).

Thn rrmsrk nrnvidas infarmestinn sher e e rand mihebanen  chamics] chsessterietioe

1. Generated report
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QSAR Toolbox 3.1.0.2

Available data to report

[1] 17.06.2013 15:2
(Q)sARs
Categories

Prediction [1]

Prediction of LC50 for {X=1/weight
% FC(C)(=0)c1c(Clc(Clc(Cl)ccl _{X=9/weight
% }+c1(C(=0)c2ccccc2)cccccl_{X=90/weight % }C(0)CCC

Toxicity of the target mixture (82.8 mag/L) is predicted from its components using estimation based on 3
values within the range 2.00 - 1.83E+03 mg/L from 3 compenents having similar mode of action. Both
experimental and predicted values for mixture components are used in predicting the target toxicity.
The components of a mixture are handled with the functionality for category. The same approach can be

Available report templates
Standard (predefined)

Custom (user defined)

Q5AR Toobox Prediction Report

Editable copy of QSAR Toolbox Pre

applied for mixtures, but also for mono-constituent substances with impurities, multi-constituent substances
and UVCBs with identified constituents.

The target mixture FALLS within applicability domain of the prediction (see Section 4.3 for details).

The endpoint data is selected from the following database(s):

1. Aquatic ECETOC

2. Aquatic Japan MoE

3. Aquatic OASIS

4. Agquatic US-EPA ECOTOX

Below is a summary table for endpoint & descriptor values for the target mixture and the mixture
components.

Experimental values from data matrix are presented in bold font. Recalculated endpoint values (if
required by selected data usage option in G e presented in italic font. Recalculated endpoint
values based on experimental data only are n bold and italic font.

A int(s)
Qty. ::e ight Aquatic Toxicity

ma/L
Target mixture - -
Mix. comp. No. 1 1.00 2.00
Mix. comp. No. 2 9.00 137
Mix. comp. No. 3 90.0 1.83E+03 a2

|

[m]

4 Nacument

1. Summary information for mixture prediction o
2. Quantity and experimental data for components of the mixture
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