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11.2.2013

QSAR TOOLBOX

Background

* This is a step-by-step presentation designed to take you
through the workflow of the Toolbox for building a
QSAR model for predicting aquatic toxicity.

* By now you are have some experience in using the
Toolbox so there will be multiple key strokes between
screen shots.
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QSAR TOOLBOX

Objectives

* This presentation demonstrates building a QSAR
model for predicting acute toxicity to
Tetrahymena pyriformis of aldehydes. The
presentation addresses specifically:

* predicting acute toxicity for a target chemical;
* building QSAR model based on the prediction;
* applying the model to other aldehydes;

* exporting the predictions to a file.
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QSAR TOOLBOX

The

The Exercise

* This exercise includes the following steps:

* select a target chemical - Furfural, CAS 98011;
® extract available experimental results;
*search for analogues;

* estimate the 48h-IGC50 for Tetrahymena pyriformis by
using trend analysis;

*improve the data set by either:
* subcategorizing by “Protein binding” mechanisms, or

*® assessing the difference between outliers and the
target chemical
* evaluate and save the model;

* use the model to display its training set, visualize its
applicability dormain and perform predictions.

OECD QSAR Toolbox for Grour 05.10.2012
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QSAR TOOLBOX

Workflow of the exercise

* Remember the Toolbox has 6 modules which are
used in a sequential workflow:
* Chemical Input
* Profiling
* Endpoints
* Category Definition

* Filling Data Gaps

* Report

The OECD QSAR Toolbox for Grouping Chemicals into Categories 05.10.2012 9
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QSAR TOOLBOX

Chemical Input

QSAR Toolbox 3.0.0.860 [Document] Lo |6

e ‘5‘ byl bl ®® % A\
QSAR TOOLBO Gl 10100 About Update
» Profiling »Endpoint b Category Definition > Data Gap Filling

Document Single Chemical Chemical List
L] L ] x L o - - -

Documents. Filter endpoint tree...

Structure

= Substance 1dentit
q
/ =] Search by CAS [E=REER=—c=)

@Environmel
~| [ClTautomericsets [ @ seay

@Ecotoxicol

E@Human H T o | [ cancel ]

[ selectal ][ clearall_][_invert selecton ] Selec

Selected smies Depiction

= CASMName |2D/Name | CAS/20

=
| 1.Click on CAS # 2. Enter 98011; 3. Click Search

The OECD QSAR Toolbox for Grouping Chemicals into Categories 05.10.2012
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11.2.2013

QSAR TOOLBOX

Chemical Input
Target chemical identity

The Toolbox now searches the Toolbox databases and inventories for the presence of
the chemical with structure related to the current CAS number. It is displayed as a

2D image.
r
T ey |1 s
1. Click OK to add
o -] Blfasmeicsets [ 0 seareh & ] chemical in data
matrix

Select Al Clear All_|[ InvertSelection ] Selected 10f 1
Selected [cas Smiles |pepiction Names  |casmame |Dmame |oaspp |
8: METI 81 USH 5: Bi
9: REAC 9: ECHA 6:C
10: US| 10: GSH 7: C
2: High Quz 2: High Quz 8:C
0 1: Bacte  1:Bacte 9D
// 1: 2-furalde 2: Carci 2: Cardi 10: 1
2. 3furanc 3 Carcl  3iCarcdy 111
N 08-01-1  1C1(C=0)=( (o] 3: fufural 4f DEST 4j MU 12: 1
Yes / 4: furan-2-i 0 Geno 5: Rode 13:1
/ 5: furfural 6: MUNF 6: Geng 14: 1
7:Rep [ 7:DS5T 15:1
8: Repe 8: Repe| 16: 1
9: Rode|  9:Repl 17:1
: High Quz3: High Qug 18: 1

a

/ In case a structure has several CAS numbers or a structure could be related to more than one
A) substance (e.g. in the case of compounds), more than one chemical identity could be retrieved. In
this case the user can decide which substance is to be retained for the subsequent workflow.
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11.2.2013

QSAR TOOLBOX

Chemical Input
Target chemical identity

* You have now your target chemical with its structure.

* Click on the box next to “"Substance Identity”; this

displays the chemical identification information. (see
next screen shot)
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QSAR TOOLBOX

Chemical Input
Target chemical identity

- | QSAR Toolbox 3.0.0.860 [Document]

iy i ie)
A, o
QSAR TOOLBOX 13 E 30100

» Profiling » Endpolnt » Category Definition  » Data Gap Filling » Report
Document Single Chemical Chemical List

-

ChemiDz o8

Documents. Filter endpoint tree.

Structure

EISubstance Identity
[—CAS Number 98-01-1

EC Number 202-627-7
Einecs Number 202
2 furaldehyde

[— Chemical IDs

B tirencartcxakiaiygiy

{— Chemical Name i
iunan—z—s\dehyile
furfural
C1(C=0)=CC=CO1

l— Structural Formula

Physical Chemical Properties

EEnvironmental Fate and Transport

EEcotoxicological Information

[@Human Health Hazards |

select fiter type ...

l_ “Profiling” to move to the next module.

Troocmen

The OECD QSAR Toolbox for Grouping Chemicals into Categories 05.10.2012

R N N

About Update

Into Categorie:

Developed by LMC, Bulgaria

The workflow on the first module is now complete; click

11.2.2013
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11.2.2013

QSAR TOOLBOX

Profiling
Profiling the target chemical

* Select the “Profiling methods” related to the target
endpoint

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

* For this example, select all profilers (see next screen
shot)
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QSAR TOOLBOX

Profiling
Profiling the target chemical

| QSAR Toolbox 3.0.0.860 [Document

(Go10"
QS e 0O0LEBOX 10100
» Category Definition b Data Gap Fi

Profilin| rofiing Schemes

#

Apply

ling methods Filter endpaint tree,

1 ftargel]
P
0
7

2

Structure

Substance |dentity
CAS Number 98-01-1
EC Number-202-627-7
Einecs Number-202
2-furaldehyde
2furancarboxaldehyde
Chemical Name fufural
furan-2-aldehyde
furfural
Structural Formula C1(C=0)=CC=CO1
MPhysical Chemical Properties
Environmental Fate and Transport

Chemical IDs

Ecotoxicological Information
ElHuman Health Hazards

The OECD QSAR Toolbox for Grouping Chemicals into Categories 05.10.2012
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11.2.2013

QSAR TOOLBOX

screen shot)

The OECD QSAR Toolbox for Grouping Chemicals into Categories

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 appeared as a
dropdown box under the target chemical. (see next

05.10.2012 18
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QSAR TOOLBOX

Profiling
Profiles of “Furfura

QSAR Toolbox 3.00.860 [Document] M.~ N s iter endpoint tree...

|II

11.2.2013

QSAR TOOLBOX

Structure

Profilng Profilng Schemes

#

|—lonization at pH = 4
Apply

5 (—lonization at pH = 7.4
Filter endpaint tree...

—lonization at pH = 9

Al
iy

<]

|—Keratinocyte gene expression

Structure
Lipinski Rule Oasis
—New profiler
Substance |dentity (— OECD HPV Chemical Categories
CAS Number — Oncologic Primary Classification
Chemical IDs |— Organic functional groups

L<H<fI<l<]

N, — Organic functional groups (US EPA)

(<]I<]

Structural Formula — Organic functional groups(nested)
[HPhysical Chemical Properties
nvironmental Fate and Transport [— Organic functional groups. Norbert Haider (checkmol)

cotoxicological Information
Health Hazards |—Protein binding alerts for skin sensitization by OASIS.

= ElHuma

IN MITT) .I

1. Double click on the
box to open the
nodes of the tree (See — Protein binding by OASIS-pilot v.1

insert) |—Protein binding by OECD
The OECD QSAR Toolbox for Groupmg chemicars mto categories 05.10.2012

|—Protein binding by OASIS

(— Protein binding by OASIS v1.1

Basic [0.10)

No pKa value

Basic [0.10)

No pKa value

Basic [0.10)

No pKa value
Moderate gene exp...
Moderate gene exp...
Bioavailable

(NFA)

Mot categorized
Aldehyde Type Co
Alpha,beta unsatur_..
Furane

Aromatic Oxygen
Carbanyl, olefinic at
Miscellaneous sulfi__
Olefinic carbon [=C.
Oxygen. two olefini_..
Alpha,beta unsatur___
Furane

Overlapping groups
Aromatic compound
Heterocyclic comp.
Schiff base formation
Schiff base formatio
Schiff base formatio
Schiff base formation
Schiff baze formatio
Schiff base formatio
Schiff base formation
Schiff base formatio..
Schiff base formatio..
Schiff base formation
Schiff base formatio..
Schiff base formatio..
Mo alert found

19
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QSAR TOOLBOX

11.2.2013

QSAR Toolbox 3.0.0.860 (Dacument] I

QSAR TODLBOX &

» Input

Profilng Profilng Schemes

Apely

Predefined B

)(Hy
 PH 7) (Hydr

Profiling

Profiles of “Furfura

» Endpaoint » Catagory Definition  » Data Gap Filling

Filter endpaint tree. ..

7 rarget]

Structure

Aromatic compound
Heteracyclic comp...
Schiff base formation
|— Pratein binding alerts for skin sensitization by OASIS. . Schiff base formatio
Schiff base formatio

| Organic funetional groups. Norbert Haider (checkmol)

|—Protein binding by OASIS

[—Protein binding by OASIS v1.1

|—Protein binding by OASIS-pilot v1

|— Pratein binding by OECD
Moderately reactive
Moderately reactive
Minimal reactivity
Minimal reactivity >
Non reactive
Non reactive »> No
Minimal reactivity
** Minimal reactivity >
Non reactive
Non reactive == No
Not categorized

|—Protein binding potency

[— Protein binding potency based an Cys(1-10) depletio.
|—Protein binding potency based on Cys(1:10) depletio
|—Protein binding potency based on Lys(1:50) depletion.
|—Protein binding potency based on Lys(1:50) depletion
| Repeated dose (HESS)

[— Skin irritation/corrosion Exclusion rules by BR

Aldehydes
Discrete chemical

[ Skin irritation/corrosion Inclusion rules by BfR

The OECD QSAR Toolbox for Grouping Chemicals into Categories

|— Substance Type

N sumarfranmant

05.10.2012

III

In this case there is structural
evidence that the target could
interact to DNA and proteins, it
has also mode of action and it
is aldehyde. This step is
critical for next grouping of
analogues.

1. Right click to see why
the target is Protein
binder
(see next screen shot).
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QSAR TOOLBOX

Profiling
Profiles of “Furfura

Q3AR Toolbox 300850 [Document] il e
QSAR TODLBOX & B

» Input > » Endpaoint

» Catagory Definition  » Data Gap Filling

Profilng Profilng Schemes

Apely

Profiing me Fiter endpoint ree...

Predefined B

7 rarget]

Structure

|- Organic funetional groups. Norbert Haider (checkmal) o2l Sombound
Schiff base formation
| Protein binding alerts for skin sensitization by OASIS. . Schif base formatio
Schift bass formatio
Schiffbass formation
[ Protein binding by OASIS Schiff base formatio
Profiing results W S ____" — b=
[— Protein binding by OASIS v1.| [« Cremical profie
o Praten tindng by OASIS VL1
— Schiff base formagon
| Protein binding by GASIS-pi  Sch?hose sz >> 524 base ormaton et cxrbonyf compeunds
~ Schiff base formaton >> Schiff b 41 Aldehydes
| Protein binding by GECD
0 | Protein binding potency |
» pH 7) (Hydr [— Protein binding potency base|
[— Protein binding potency base||
| Protein binding potency bass|
| Pratein binding potency bass|
| Repeated dose (HESS) | 2
| skin Exel
| skin nclu Y -
|— substance Type | [ Poeme "] [ Mg

11.2.2013

III

The Protein binding by OASIS
v.1.1 profiler has hierarchical
structure consisting of three
levels: Structural alert,
Mechanistic alert and
Mechanistic domain

1. From the list of the
profiling results Click on
the structural alert
Aldehydes

2. Click Details

The OECD QSAR Toolbox for Grouping Chemicals into Categories 05.10.2012
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QSF‘R TOOLEBDOYX

11.2.2013

Profiling
Protein binding by OASIS v.1.1 of target chemical
(2] Protein binding by OASIS vi. (2 |5 ]
Aldehydes
T Sounderis el
@Eig o
é @ - @
c—o e
; &
o
Boundary Optors | Meisbolam
Pragment
cc-0 [Cear ]|
=@ &g
H
\
CcC=0O
~7
/ C“‘
Profile Deseription Profile Comments
ic Domain: Schiff base El
Mechanistic Alert; Schiff base ion with carbonyl
Structural Alert: Aldehydes
This category includes chemicals that potentially can cause skin sensitization effect as a result of protein conjugation
via Schiff base formation with aldehvdes.
The possible structural alert acting by this mechanism is ilustrated below:
Rfc//D - Ric//N—Px
“u H
F = Halleyl
The OECD QSAR Toolbox for Grouping Chemicals into Categories 05.10.2012 22
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QSAR TOOLBOX
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QSAR TOOLBOX

11.2.2013

Endpoints
Extracting endpoint values

QAR Toolbox 3003860 (Document] T NN I S o o i il b
P pr— =
& Thod B
“la 10100

¥ Profiling ¥ Category Definition  } Data Gap Fi

» Endpoint

Delete Tautomerize

Datzbases Filter endpoint tree...

Physical Chemical Properties

nvironmental Fate and Transport
Ecotoxicological Information
Human Health Hazards

Structure I o

Aromatic compound
Heterocyclic comp...
Schiff base formation
Schiff base formatio
Schiff base formatio
Schiff base formation
Schiff base formatio
Schiff base formatio

|—Organic functional groups. Norbert Haider (checkmol)

|—Protein binding alerts for skin sensitization by OASIS.

|—Protein binding by OASIS

|—Protein binding by OASIS vi.1

Schiff base formation
Schiff base formatio
Schiff base formatio
No alert found

|—Protein binding by OASIS-pilot v.1

|—Protein binding by OECD
Woderately reactive
WModerately reactive
Minimal reactivity
Minimal reactivity >
Non reactive

Non reactive >> No
Minimal reactivity
Minimal reactivity >
Non reactive

Non reactive >> No

|—Protein binding potency

|—Protein binding potency based on Cys(1:10) depletio. .
|—Protein binding potency based on Cys{1:10) depletio.
|—Protein binding potency based on Lys(1:50) depletion...

|—Protein binding potency based on Lys(1:50) depletion. ..

1. Select all databases

05.10.2012

2. Click Gather

The OECD QSAR Toolbox for Grouping Chemicals into Categories
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11.2.2013

QSAR TOOLBOX

Endpoints
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 3.0.0.860 [Dacument]

™ : - w i)

T

» Profiling > ¥ Category Definition  » Data Gap Filling

Databases i 1 target]
-
B Physical Chemical P - 4
Transport Structure / 0
i

Aromatic compound
Heterocyclic comp.

[~ Organic functional graups. Norbert Haider (checkmol)

Schiff base formation
|—Protein binding alerts for skin sensitization by QASIS... Schiff base formatio
Schiff base formatio.

{— Protein binding by OASIS

Read data?

@ All endpoints ) Choose... [¥] from Tautomers

g5y

Maderately reactive

[ Protein binding potency Modaraial t =
Mimimal reacinity 1. Click OK to read

[—Frotein binding potency based on Cys(1:10) depletio. . | FAEEE

|— Protein binding potency based on Cys(1:10) deplatio. Noa reactive a ” ava |Ia ble data

Non reactive == No.

25
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11.2.2013

QSAR TOOLBOX

Endpoints
Read data for analogues

Due to the overlap between the Toolbox databases same data for intersecting
chemicals is found simultaneously in more than one database. The data
redundancy is identified and the user has the opportunity to select either a
single data value or all data values.

:

Repeated values for: 232 data-points, 54 groups, 1 chemicals C]

Data points...
Endpoint ‘ CAS | Structure | Value | Administratil 1

LCs0 98-01-1 o 3,2F4 micrograms per

LCS50 98-01-1 ‘f/ 3,2E4 micrograms per

liter
Check All
Summary carcinogenicity 98-01-1 r Paositive

(SRR

_ <
Summary carcinogenicity 98-01-1 b Positive Unchedk All

LCS50 98-01-1 /0 h>tgrE4 micrograms per
I — 9

LC50 98-01-1 ‘f, >5E4 micrograms per

liter
5 LC50 98-01-1 b ?f4mogrmper
4 |J ¥
1. Click Select one 2. Click OK |

The OECD QSAR Toolbox for Grouping Chemicals into Categories 05.10.2012 26
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11.2.2013

QSAR TOOLBOX

Endpoints
Inserting data for target in data matrix

] QSAR Toolbox 3.0.0.860 [Document] (.
= B sh

» Profiling » Endpoint Category Definition

QSAR TOOLBOX

Import Delete

[ Fiter endpoint tree...

Databases

YT T

Physical Chemical Properties

Environmental Fate and Transport
-cotoxicological Information
Human Health Hazards

Structure

Substance Identity
CAS Number

98-01-1
EC Number:202-627-7
Chemical IDs Einecs Number202...
2furaldshyde
2furancarboxaldehyde
futural
furan-2-aldehyde
furfugg

Chemical Name

Structural Formula
EPhysical Chemical Properties
Environmental Fate and Transport
Ecotoxicelogical Information
Human Health Hazards
Profile

(1/520) M: Negative. Negativ.

,Tow the data is inserted into data matrix; 1. Click Category Definition

05.10.2012 27
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QSAR TOOLBOX

Outlook

* Background
* Objectives
* The exercise

* Workflow of the exercise
* Chemical Input
* Profiling
* Endpoints
* Category definition
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11.2.2013

QSAR TOOLBOX

Category definition
Target endpoint

* In this exercise we will build a QSAR model to estimate
the following endpoint :

Ecotoxicological Information#Aquatic
Toxicity #Growth#IGC50#48h #Protozoa#Ciliophora#Cili
atea#

Tetrahymena pyriformis

* The initial search for analogues is based on structural
similarity, of US EPA categorization

The OECD QSAR Toolbox for Grouping Chemicals into Categories 05.10.2012 29
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QSAR TOOLBOX

11.2.2013

Category definition
Navigate to the target endpoint

(=] QSAR Toolbox 2301130 [Document_ 11 M.

& o
QSAR TOOLBOX 10100

» Profiling » Endpoint } Category Del » Data Gap Filling

Catagorize

Grouning methods [

Predefined

Structure

1Substance Identity

[—CAS Number 98-01-1
furfural
2-furancarboxaldehydg
[— Chemical Name 2-uraldehyde

fufural
furan-2-aldehyde
L—Structural Formula C1(C=0)=CC=CO1

BlEcotoxicological Information

BAquatic Toxicity

Tetrahymena pyriformis (111}
Immobilisation
Profile

1. Type “Tetra” in the empty filter field; 2. Open the nodes to target endpoint; 3.
Highlight the cell that will be filled in (in this case we will reproduce the observed data).

The OECD QSAR Toolbox for Grouping Chemicals into Categories 05.10.2012
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11.2.2013

QSAR TOOLBOX

Category definition
Defining US-EPA category

* The initial search for analogues is based on structural
similarity, of US EPA categorization

* Select US-EPA category

* Click Define (see next screen shot)

The OECD QSAR Toolbox for Grouping Chemicals into Categories 05.10.2012 31
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QSAR TOOLBOX

Category definition
Defining US-EPA category

» Profiting

QSAR TOOLBOX

» Input » Category Des

Delete

T ltarget)

Structure b

ElSubstance Identity
[—CAS Number 98-01-1

E£C Number 202-627-7
Einecs Number. 202
2-furaldehyde
2 furancarboxaldehyde
[—Chemical Name fufu

fura

furfural
C1(C=0)=CC]

f—Chemical IDs

-aldey - Us-EPA New Chemical Categories

Target(a) profies
Aldehydes (Acute toxicity)

L—Struetural Formula
Ecotoxicological Infarmation
ElAquatic Taxicity N

allprofiea

ElProtozoa
EiCiliophora. e rides
ECiliatea Acriatesteeiates (hute oxct)
ryiates Methacryiates (Chionic xid
Tetrahymena pyriformia QM- 145 moL | [l tihe)

Lelimmobilisation Aliphatic Amines
Alkoxysianes
Alumirum Compe,

EProfile

Ct resuit

L arinsictridme
e ron S
&~ 55

11.2.2013

1. Highlight

from US-EPA category.

“US-EPA New Chemical Categories”; 2. Click Define; 3. Select Strict (see
next screen shot); 4. Click OK to confirm the category Aldehydes (Acute toxicity) defined

32
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11.2.2013

QSAR TOOLBOX

Category definition
Defining US-EPA category strict functionality

* The Strict functionality means that the software will
group analogues having ONLY the categories of the
target and will exclude the analogues having any
other categories according to the profiler used in the
grouping method.

* For example, if the profiling for the target results in
Aldehydes(Acute toxicity) ONLY according to US-EPA
category, the group of analogues will include
Aldehydes(Acute toxicity) ONLY.(See next screen
shot)

The OECD QSAR Toolbox for Grouping Chemicals into Categories 05.10.2012
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11.2.2013

QSAR TOOLBOX

Input

Phenol Aldehyde

Strict Filter

\ I

The OECD QSAR Toolbox for Grouping Chemicals into Categori

Category definition
Defining US-EPA category strict functionality

The target among with
analogues have Aldehydes ONLY
according to US-EPA category

\

Defined Category

Analogue 2

/:O

Analogue 1

cl CHg

Analogue 5
CHs

)‘CH:,

V/am
o

Analogue 4

05,£672012
CHz

Analogue 3

oD

34
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QSAR TOOLBOX

11.2.2013

Category definition
Defining US-EPA category

(=) QSAR Toolbox 3.0.0860 [Dacument] =
- T PR
QSAR TOOLBOX Ll F}‘ About Update

¥ Profiling » Endpoint » Category Definition ¥ Data Gap Fil

Categorize Delete The OECD QSAR Toolbox

Combine: n Delete Al

rouping methocs Tharget
Predefined
Vi
Structure =
7
G"':"' "“"""":4, . EiSubstance Identity
f— CAS Number 98-01-1

EC Number 2026277
Einecs Number:202...
2-furaldehyde
2-furancarboxaldehyde
fufural

[—Chemical IDs

|— Chemical Name

DNA binding by € Define category name

ek —EIrErE) R Category name (584 chemicals) Fcot

BlEcotoxicological Informatio
HlAquatic Toxicity

Tetrahymena pyriformis [WR]: 145 mgr!
Immobilisation

Profile

Click OK to confirm the name of the category

The OECD QSAR Toolbox for Grouping Chemicals into Categories 05.10.2012
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Category definition
Analogues

The Toolbox now identifies all chemicals corresponding
to Aldehydes(Acute toxicity) by US-EPA listed in the
databases selected under “Endpoints”.

526 analogues including the target chemical are
identified; they form a mechanistic category
“Aldehydes (Acute toxicity)”, which will be used for

gap filling.

The name of the analogues and name of
the category appear in the “Defined
CatGQOI"IeS" WII"IdOW. Document_1

Defined Categories

[525] Adehydes (Acute toxicty) Stict (US-EPA New Chemical Categores)

The OECD QSAR Toolbox for Grouping Chemicals into Categories 05.10.2012

11.2.2013

QSAR TOOLBOX
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11.2.2013

QSAR TOOLBOX

Category definition
Reading data for Analogues

* The Toolbox will now retrieve those chemicals that have
the same structural alert as the target

* The Toolbox automatically request the user to select the
endpoint that should be retrieved

®* The user can either select the specific endpoint or by
default choose to retrieve data on all endpoints (see

bellow)
Read data? — [
@) All endpoints () Choose. .. from Tautomers [ ¢ oK J [ x Cancel ]

The OECD QSAR Toolbox for Grouping Chemicals into Categories 05.10.2012 37
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11.2.2013

QSAR TOOLBOX

Category definition
Reading data for Analogues

Due to the overlap between the Toolbox databases same data for intersecting
chemicals is found simultaneously in more than one database. The data
redundancy is identified and the user has the opportunity to select either a
single data value or all data values.

-
Repeated values for: 2969 data-points, 732 groups, 481 chemicals @M
Data points...
Endpoint | CAS | Structure Value Abnormality
50-00-0 155K 1
e [ et |
“ I t
50-00-0 "o 155K fver
50-00-0 e 181K Check Al
G
50-00-0 © 181K
Melti int 542-78-9 72degC Uncheck Al
elting poin - 1/_/% eg
Melting point 542-78-9 H F2degC
e e
— — = x Cancel
O™ b
=

1. Click Select one;  2.Click OK |
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Category definition

QSAR Toolbox 5.0.0.860 [Document]

QSAR TOOLBOX

» Endpoint

Summary information for Analogues

Structure

ElSubstance identity

[RALLGI]M: 145 ma/l

[—CAS Number 96-01-1 63-42-3 66-26-1 66-77-3 6699
| s EC Number:202-627-7 NA Einecs Number:200... Einecs Number:200... Einec
Einecs Number 202
2-furaldehyde d-glucose, 4-0-7-d- 1 2-napl
furancarboxaldehyde |lactose hexanal i-naphthalene carb... | 2-napl
{—Chemical Name fufural 1-naphthalenecarbo. . naphtl
furan-2-aldehyde naphthalene-1-carb._ naphtl
furfural
L Structural Formula C1C=0)=CC=CO1  CIOC(CO)E(0)C= | GI=0)CECCT ©126(6(C=0)cccl)c . c126(
Ecotoxicolagical Information
ElAquatic Toxicity )
[mAvoidance 21
(a6)
M: 152 mg/L : 59.4 mg/l l

SFimmobilisation
HIProfile

The OECD QSAR Toolbox for Grouping Chemicals into Categories 05.10.2012

The experimental results for the analogues are inserted into the matrix
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QSAR TOOLBOX

Outlook

* Background
* Objectives
* The exercise
* Workflow of the exercise
* Chemical Input
* Profiling
* Endpoints
* Category definition
* Data gap filling

The OECD QSAR Toolbox for Grouping Chemicals into Categories 05.10.2012
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Data Gap Filling
(IGC 50 48h of T. pyriformis)
Apply Trend analysis

b W W
= c®®
About Lpdats

QSAR Toalbox 3.0,0.860 [Document]

QSF DOLBOX
+ Endpoint + Report
Fillr Taolbo:

#
sz—\h—\h_

anely

Data Gap Filng Hethod
P T— o .
 Trend analysis S — e 5@@ N
® (QSAR models . s o
TaroetEndoont
. ElSubstance Identity
eiea Temrabymens prit [—CAS Number 98-01-1 63423 66-25-1 66-77-3 66-99.
EG Number 202.627.7 NA Einocs Number 200 Einecs Number 200 Einec
[ Chemical IDs Einacs Number:202...
2furaldehyde d-glucose, 4-0-7-d- |hexaldehyde 1-naphthaldehyde  [2-napl
2furancarboxaldshyds lactose hexanal 1-naphthalene carb... |2-napl
|—Chemical Name fufural 1-naphthalenscarbo.. (napht|
furan-2-aldehydo naphthalene-1-carb. | napht|
furfural
" structural Fomuta C1(C=0)=CC=CO1  CHOCIS(OICI0)C=... C=0)CCnE ci2e(e(C=O)eccile... [c12e(,

%;‘cmmucmug\ca\ Information
lAquatic Toxicity N
[HEAvoidance (12)

(3/6)

M- 152 mg/L M- 69.4 mg/L

[HAGrowth Inhibition
Lezimmobilisation
EProfile

1. Highlight the Data gap corresponding to Tetrahymena pyriformis IGC50 under the
target chemical; 2. Select Trend analysis; 3. Click Apply

The OECD QSAR Toolbox for Grouping Chemicals into Categories 05.10.2012
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QSAR TOOLBOX

Fillng

14

Gap Fiing Method

® Read across
Trend analysis

@ (Q)sAR models

TargetEndpont

Ecotoxicolog o Aquatic Toxidity Growth IG
Cilophora

The OECD QSAR Toolbox for Grouping Chemicals into Categories

3 h Protozon

Data Gap Filling
(IGC 50 48h of T. pyriformis)

+ Endpoint

&

» Category Definition

Structure

L Tetrahymena pyritor

‘@ ~ Lo féz@

(7170 2T M O g M 0l

Daccriptors | [ Predchon | Adequacy | Cimd. freq. | Statetics | Mesuse |

Trend analysis Taxicity,
making 2 incar approximation, based on 70 values from 70 analogues,
bserved target vaiue: 145 mjL, Predicted target vahic: 101 mo/L,

Toxicity = +2,64 +0,405 * log Kow

Accept prediction
Return to matrix

2] Select/filter data
2] Selection navigation
|11 Gap filling approach
1] Descriptors/data

340
320
300
280

B
5

Ecotonicalogical Information=Aquatic Taxicity (obs),
[ o i

200

05.10.2012
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QSAR TOOLBOX

Data Gap Filling
(IGC 50 48h of T. pyriformis)
Interpreting dots on the graph

* The resulting plot outlines the experimental results of all
analogues (Y axis) according to a descriptor (X axis) with
LogKow being the default descriptor (see next screen shot)

* The RED dot represents the predicted value for target
chemical.

* The BLUE dots represent the experimental results
available for the analogues

* The GREEN dots (see the following screen shots)
represent analogues belonging to different subcategories
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QSAR TOOLBOX

Data Gap Filling
(IGC 50 48h of T. pyriformis)
An accurate analysis of data set

* In this example, the mechanistic properties of the
analogues are consistent.

* Subcategorization can be performed based on protein
binding mechanisms. This is the second stage of analogue
search - requiring the same interaction mechanism.

* Acute effects are associated with covalent interaction of
chemicals within cell proteins, i.e. with protein binding.

* Chemicals with a different protein binding
mechanism/reactions compared to the target chemical will
be removed.

The OECD QSAR Toolbox for Grouping Chemicals into Categories 05.10.2012
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QSAR TOOLBOX

Data Gap Filling
(IGC 50 48h of T. pyriformis)
Subcategorisation by Protein binding by OASIS
v.1l.1

* To improve the data by subcategorizing, the Protein
binding by OASIS v.1.1 profiler is used:

* Click on Select filter data then click Subcategor.

* Select Protein binding by OASIS v.1.1 from the Grouping
methods list.

* All chemicals which have a potential protein binding
mechanism different from the target chemical are GREEN
coloured.

* Click on Remove (see next two screen shots).
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QSAR TOOLBOX

Data Gap Filling
(IGC 50 48h of T. pyriformis)
Subcategorisation by Protein binding by OASIS
v.1l.1

Subcategorization

[ ethad
9 probabilty (Biawin 7)

Schiff base formation
Formation ==

a
Schiff base formation ==

WH—H—V—W_ 3

— " D5 &
> o= - ~h
(70) chiff base formatior| | T Tetranymena pyrifor... (7/71) R 2 I35 i

Dcariioe | [Predevor | Adeamcs | Comt e | b | mesdess |

Trend analysis oxicity,
making a inear approximation; based on 70 values from 70 analogues,
Climerved targel vame: 145 mo/L, Predicted target valse: 101 mojt,

Taxicity = +2,64 +0,405 * log Kow

Mark chemicals by WS
= 800 Y i j ; Mark chemicals by descriptor value
B i i Mark outlier points
Filter points by test conditions
Mark focused chemical
Mark focy
Remave marked chemicals paints
Clear existing marks
1 Selection navigation
1 Gap filling approach

d points

: 1. Cllck Select fllter data 2. Select Subcategorize;
3. Select Protein binding by OASIS v.1.1

— 4. Click Remove to eliminate dissimilar to the target
chemicals
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QSAR Toolbox 3.0.0.860 [Dacument]

QSAR TOOLBOX

Filing

‘Data Gap Fling Method
® Read-across
@ Trend analysis

® (Q)SAR models

Target Endpaint

Aquati ity Growth 1GC50 48

Data Gap Filling

T w

» Endpoint

» Category Definition

(IGC 50 48h of T. pyriformis
Results after subcategorisation

Structure

T Tetrahymena pyrifor... (71/71) LA e
5

Dminirs || Predetion | Ademimcy

o e, | Stmtes | Remas |

making a hnear approximation, based on 47 values from 47
rved ta icted

Obser rget value: 145 mg/L, Predi

Toxicity,
logues,

target value: 233 ma/L,

Toxicity = +2,20 +0,496 * log Kow

Accept prediction

Return to matric

|-l Select/filter data
Subcategerize
Mark chamicals by WS
Mark chemicals by descriptor value
Mark outlier points
Filter points by test conditions
Mark focused chemical
Mark focused points
Remove marked chemicals foints
Clear existing marks

|| Selection navigation
G0 back
Go forward
50 to first
Go to last

141 Gap filling approach

111 Descriptors/data

Ecotosicological Informationsquatic Toxiciy fobs.), logiimal L}

200

The OECD QSAR Toolbox for Grouping Chemicals into Categories

10g Kow

05.10.2012

| I Calculation options
Data usage
Prediction approach optians
Use target data for prediction
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QSAR TOOLBOX

Data Gap Filling
(IGC 50 48h of T. pyriformis)
An accurate trend analysis of data set

* The chemicals which differ from the target according to Protein
binding by OASIS are:
* Michael addition<<alpha, beta - unsaturated carbonyl
compounds<< alpha, beta-unsaturated aldehydes (22);
* SNAr<<Nucleophilic aromatic substitution on activated
halogens< <Activated(1).

* Another way for refining the data set is to ask what makes the
obvious outliers different from the target.

* Click on Selection navigation then, click Back (see next screen
shot).

The OECD QSAR Toolbox for Grouping Chemicals into Categories 05.10.2012 48

48



11.2.2013

QSAR TOOLBOX

Data Gap Filling
(IGC 50 48h of T. pyriformis)
Subcategorisation by using “Difference to
target” functionality

* Right-Click on any of the outlying analogues colored in
BLUE.

* Select Differences to target from the context menu. The
profilers by which the analogues differ to the target are
colored in

* Select Protein binding by OASIS v.1.1 from the
Grouping methods list

* Click on Remove (see next three screen shots).
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QSAR TOOLBOX

Data Gap Filling
(IGC 50 48h of T. pyriformis)
Subcategorisation by using “Difference to
target” functionality

Exotooga et Tty o logl L
Sbibbcnisasimatt

. [ it within regi -

1.Click Selection navigation; 2. Click the outliers on the

graph; 4. Select Information from the context menu; 5. From the newly appeared menu Select
Difference to target 6. The profilers coloured in orange are those by which the analogues differ to the
target; Go to the next screen shot 0
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Data Gap Filling

(IGC 50 48h of T. pyriformis)
Subcategorisation by using "Difference to
target” functionality

e —5 - ; E - e ®

About Update
» Profiling » Endpoint » Category Definition  » .

(] QSAR Taoibox 3.0.0.880 [Bacument]

Strueture h,—/_f C/‘_/—{“ f_ﬁ“

I T Ternymen pyrier (7 17) M S S T

noted in green) to the target.

ategories

« Ll
Deseriptors || Prediction | Adequacy | Comul. freq. | Statsnes | Resduss | Accent prediction
E
- ———
v Varpek Vet 15 L, Predoted anpet vanses 10 Mgyt [
Model cquation: Ecotaxicolopical Information#Aquatic Taxicity = +2,64 +0,405 * lag Kaw :"“‘h'ml'l e
- - ® o Mark outler points
g =TT
- I ‘Claar axigting marka
Chys - s - - @ =
o
:;: —/./ S0 forward
§ - o to first
o e T T —
ém - 11 Daccriptare)
Foawl - [ Model/(Q)SAR
E 220 -
2,00 . . . -
1. Select Protein binding by OASIS v.1.1; 2. Click
p——— Remove to eliminate chemicals dissimilar (those
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QSAR Taclbox 300,860 [Document]
QSAR TOOLBOX

Filing
L4

Data Gap Filing Method
® Read-across
© Trend analysis

® (Q)SAR models

Target Endpaint

Data Gap Filling

» Endpoint

] =

(IGC 50 48h of T. pyriformis)
Subcategorisation by using "Difference to

JI T R (R R

Structure

b ~ Lo %2_@

| = Tetrahymena pyrifor._. (71/71) [NEEAIN [M:152mgll  M:SSAmgl  M:10.9mgL M.
0

Deseriors || Predeion | Ademuacy

o fea. | Stawates | Resdms |

Toxicity,
logt

a7

served target value: 145 mo/L, Predicted target value: 233 ma/L,

Toxicity = +2,20 +0,496 * log Kow

Accept prediction

Return to matrix

(-l Select/fiter data
Subcategarize

Mark chemicals by WS

The OECD QSAR Toolbox for Grouping Chemicals into Categories

3,00 500

05.10.2012

S 40 maark chemicals by descriptor value
B » Mark outlier points
B Fiter points by test conditions
;420 Mark focused chemical
w00 Merk focused ponts
' Remove marked chemicals fpoints
380
Clear existing merks
360 =}
3, Go back
3; Go forward
3,00 Go to firat
o0 g o o to last
. i1l Gap v:: .7-:::‘*
{1l Descriptors,
a7 P
220 - Calculation options
Data usage
200 L% g

Pradiction approach options
Use target data for prediction
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QSAR TOOLBOX

Data Gap Filling
(IGC 50 48h of T. pyriformis)
Evaluation of the model

* To assess the model accuracy use:

* Adequacy (predictions after leave-one-out)

® Statistics
* Cumulative frequency

®* Residuals

®* See next four screen shots
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QSAR TOOLBOX

Data Gap Filling
(IGC 50 48h of T. pyriformis
Evaluation of the model

QSAR Toolbox 3.0.0.862 (Docurnent] I

BOX

Fillng

Dt Gop Filing Method

Structure

= 0,5@2@ :@:@

| T Tetrahymena pyriformis

71 I T v N [ 7 N PSS -

11.2.2013

Teccrptors | Prediction | Adequacy | Coml freg

TTowmmmben | Feadon |

Accept prediction

Statiatical charactaritis
Number of data points, ()

Coeflicient of determnation, (R2)

Adjusted cosffident of determinatian, (R2ac)
Coefficient of determination - leave one out, (Q2)
Coathaant of correlation for axternal set, (12)
Sam of squared reziusiz, (55R)

Standard deviation of resicuals, ()

Sample standard deviation of residuals, (s)

Figher function, (F)

Fisher threshold for statstical sarificance, (2)

0
- model descriptor
- eoeff, value
- coatt, rangs
- sianificance
. covariation

1
- model descriptar

- max. covariation

The OECD QSAR Toolbox for Grouping Chemicals into Categories

Return to matrix

b
o —
e
0,783 Mark chemicals by W5
“‘l:‘ Filter points by test conditions
e
e
s
e
i v
Sos ; /(Q)saR.

Yes
0,200 (va bi)

log Kaw
0,996
+0,077

Yes
0,200 (va bo)
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QSAR TOOLBOX

Data Gap Filling
(IGC 50 48h of T. pyriformis)
Evaluation of the model cumulative frequency

nnnnnnnnnn

nnnnnnn
nnnnnnnnnnnnnnnnnnnnnnnnn

lllllll

1. Click Cumul.freq.; The residuals abs (obs-predicted) for 95% of analogues are
comparable with the variation of experimental data.
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Data Gap Filling
(IGC 50 48h of T. pyriformis)
Evaluation of the model statistics

QSAR Toolbox 3.0.0.862 (Docurnent]

QSAR TOOLBOX

a Gap Filling » Report

Fillng

Dt Gop Filing Method

© Tre

Structure
- o g

| T Tetrahymena pyriformis

Descriptors | Predition | Adequacy | Cumd. freq. || Statsbes | Redduala | e
Statistical characteristics. TA medel Raturn to matrix
Number of data points, {N) a7
Coefficient of determination, (R2) 0,781 Bt
o 2 vy R
Coefficient of determination - leave one out, (Q2) 0,783 Mark chemicalz by WS
Sum of squared residuals, (S5R) 3,48 VD S E B AR LT
Semple standard deviation of residuals, (s) 0,278 R oS By st oneiions
Fisher thresheld for statistical significance, (Fa) 5,67 Mark focused chemical
e
s
0 1 Gap filling approach.
coutt, range S0 D modelf(asan
- covaaton 0,00 b sl cosens
e
Zo»| 1. Click Statistics
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11.2.2013

QSAR TOOLBOX

Data Gap Filling
(IGC 50 48h of T. pyriformis)
Evaluation of the model statistics

QSAR Toolbox 3.0.0.862 [Dacument]
—— E L RS

sh ] ot e

QSAR TOOLBOX
» Endpaint. » Category Definition » Report

Filing
L4

‘Data Gap Filing Method

T —
© Trend analysis

e = Structurs

S . o .

Target Endpoint
oty . L Tetrahymena pynformis Ty MEgSa e MEA0e el MY
rymenia pyr . L™ 1 ¢
Descrptors | Pradition | Adequscy | Cmd. e, | Staietics || Resdos “Acoept prediction
Return to matrix
Tandeity inuse
| Select/filter data
~ !
e i f f Mark chemicals by WS
E 0,800 J I b Mark chamicals by descriptor value
§ oo = = = Mark outlier peints
0,800 1 1 CI H k R H d I Filter points by test conditions
‘ | . Click Residuals
. Merk focused points
- 4 - naviostien
0,300 . - - 111 Gap filling approach
0200 = - s - Descriptors/data
0,100 . ' - 11 Model/(Q)SAR
’ - . - e
’ *s S A e 51 Information
0,100 F Bl -
0200 . -
0z | @ L2 I :
g o400 ' - ’ -
o500 ; " H
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QSAR TOOLBOX

Data Gap Filling
(IGC 50 48h of T. pyriformis)
Save the derived QSAR model

* To save the new regression model follow these steps:
* Click on Model (Q)SAR
* Select Save model

®* Enter the model name and fill editable fields if
necessary

® Click on OK and

* Accept the value

°* Click on Return to the matrix (see next screen shot)
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QSAR TOOLBOX

Data Gap Filling
(IGC 50 48h of T. pyriformis)
Save the derived QSAR model

nnnnn

Descriptar X: E Kaw

1. Click Model (Q)SAR; 2. Select Save model; 3. Type Name of the model and fill fields if
necessary; 4. Click Save; 5. Click Accept prediction; 6. Select Return to the matrix
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QSAR TOOLBOX

Outlook

* Background
* Objectives
* The exercise

* Workflow of the exercise
* Chemical Input
* Profiling
* Endpoints
* Category definition
* Data gap filling
* QSAR model

The OECD QSAR Toolbox for Grouping Chemicals into Categories 05.10.2012
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11.2.2013

Data Gap Filling
How to see the derived QSAR?

@ QSAR Toolbox 3.0.0.1058 alpha [Document_1]

QSAR TOOLBOX

» Endpoint » Category Definition ) Data Gap

Developed by L

Filter endpoirk tree...

® Read-across

@ Trend analysis
© (Q)SAR model £

Structure

(10728)
TProtozoa
Sciliophora
Sciliatea
Tetrahymena pyritormis 7172) M 152 mgdl T 69 4 rgll

@77

MATC (2/8)
MOEC ®/18)
Undefined Endpoint @3/12)
HEIGrowth Curve (101
HEIGrowth Inhibition (13r38)
HEGrowth Rate (334103)

am

L=

Sreanth Bata - s

1. Note the accepted prediction is inserted into data matrix; 2. Click (Q)SAR
models; 3. The derived QSAR is listed in the panel with Relevant (Q)SAR models.
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QSAR TOOLBOX

Data Gap Filling
How to see the derived QSAR?

* Asseen in the next five screen shots the derived model can be used to:
* Visualize training set of the model:

¢ Right-click on the QSAR model IGC50 48h Tetrahymena pyriformis; Select Display Training Set from the
context menu;

* Visualize the domain of the model:

¢ Right-click on the QSAR model IGC50 48h Tetrahymena pyriformis; Select Display Domain from the context
menu;

* Visualize whether a chemical is in the applicability domain of the model:

* In the data matrix highlight the empty cell of one of the analogues (e.g. chemical no 2 in the matrix) for the
endpoint 48h IGC50 Tetrahymena pyriformis; Right-click on the QSAR model IGC50 48h Tetrahymena
pyriformis; Select Display domain;

* Edit QMRF data - the user could change the data already saved in the QMRF form
* Perform predictions for:

* All chemicals in the matrix.

® Current chemical

* Chemicals in domain:
* Right-click on the QSAR model IGC50 48h Tetrahymena pyriformis; Select the desired option
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QSAR TOOLBOX

Data Gap Filling
Visualisation of the training set

@ QSAR Toolbox 3.0.0.1058 alpha [Document_1]

TEED TEELE = 8 Training set of: IGC50 Tetrachymene

I
ASE 11717 ASH 123057

ASH B6-T7-3 ASH 6736
i Informatic Informatic Informatic

Informatic

Data Gap Filing Filker endpoint tree,
® Read-across
Al d lysi:
@ Trend analysis S
© (Q)SAR models
I o
ASH123-72-8 ASH 100-52-7 AS# 96173 AS# 104-88-1 ASE 110-62-3
Informeatic Informeatic Informtic Informetic Informatic
Vi la
/__/:D F(:O /‘/_f'
[ n CHy O CHy  CH, : cHy
I Bispley Domain Cl M: 56 4 mgil
B Displny QhaR
Edit QMRF o T 2 3 4 5
% Display Trainin g Set ASH 123158 ASH 500-22-1 ASH 555-16-8 ASH 580-86-3 ASE 613-45-6
= Informatic Informatic Informatic Informatic Informatic
Predet o o
Delete Model HEIGrowth e CHa ==0 9
Delete Predictions L Growth _)_/ = >I ,—)ﬁ\ ™
HE Growth ~

.

1. Right Click on the derived QSAR model; 2. Select Display Training Set; 3. Note the
experimental data is displayed under CAS # of each chemical
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QSAR TOOLBOX

Data Gap Filling
Visualisation of model domain

@ QSAR Toolbox 3.0.0.1058 alpha [Document_1]

QSAR TOOLBOX

g o

» Endpoint

» Category Definition ) Data Gap
Domain Boundaries Browser
Data Gap Fi

® Read-across

Filter endpoint tres;

In Domain
rget Boundanes | Training set
¢ ® o @
@ Trend analysis
Structure 1
© (Q)SAR models )y N N It
N N
\ f“@“
N &
P
() _
Wetaboksm
Smitor
Do ot cpply metabolsm
Process watch
parent sy
Metabolkes

al

gnore inorganic metsboltes
I Growth
I Growth
I Growth
Lmmrmnth

1. Right Click on the derived QSAR model;
shot)

2. Select Display Domain (see next screen

The OECD QSAR Toolbox for Grouping Chemicals into Categories
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QSAR TOOLBOX

Data Gap Filling
Visualisation of model domain

In Domain

Simulator
Do not apply mekabolist

Process Match
Parent any
Wetabolites [ |Use parent i none Al
Al Accumulatively

o ganic metabolies

1. Note the boundaries of the domain are combined logically; 2. If
the chemical answer the query of the domain then the current
query is a labelled GREEN; 3. otherwise is labelled RED.
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Visualisation of the training set of the model

Data Gap Filling

Target

€aE o

000178 et 300 TE e

s SISl ATTEEwel sty
00015 AL 00018 mutL  Growh
w w0

ot 13170 M
Law 216 anincs 0000213 die

s
SR S e o

1. Click Training set to see training set of the model; 2. The training set is presented as a
list of chemicals; Click above the chemical from the list and 3. Select Display data to see

all available data.
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Data Gap Filling
Visualisation whether a chemical is in the
domain of the model

@ a5AR Taolbox 3.0.0.1058 alpha [Dacument_1]

QSAR TOOLBOX

Fillng

< B
- - . s Q
Structure
© (@R model ‘ 3 el ,5:@
~F <~
7 (10726)
BPratazoa
ElCiliophora
H ECiliatea
Tetrahyrmana pyritcrmis @12y 25‘;5(5”294"-5,45) g M: 152 mg/L M: 53.4 mg/L
p @7y
— (248)
®r18)
FUndsfined Endpoint @z
fmcrowth curve [
FeaGrovh Inhibition (1338
[@Grawth Rate @103
|mGrowth Rate - Average Specific Growth Rate (172
FsiGrowth Rate 6.4 1)
[EGrawth Rate and Biomass @5
[mGrawih Rate, Biomass and Yield 14y
LeiGrowth Rate, Cell Density, Biomass )
Fe3Growih Rate, Cel Yield am

1. Highlight the cell of one of the analogues (e.g., chemical # 2 in the data matrix; 2.
Click above the model; 3. Select Display domain (see next screen shot).
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Data Gap Filling
Visualisation whether a chemical is in the
domain of the model

The chemical is an aldehyde as required by US-EPA categorization
group.
It can react with protein by Schiff-base formation and does not

belong to any of the eliminated mechanistic domains according to
Protein binding by OASIS v.1.1:

e Michael addition
e No alert found
e SNAr
Another requirement is Log Kow to be >=0.3187 and <= 4.75.

The second requirement is violated because the chemical is not
protein binder and therefore it is outside of the applicability
domain of the model.(see next screen shot)
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Data Gap Filling
Visualisation whether a chemical is in the
domain of the model

Out of Domain

nnnnnnnnnnnnnnnnnn

=) & )

‘Wﬂm erita o .
1. The target chemical is out of model domain due to be non protein binder
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Data Gap Filling
Edit QMRF data

QSAR TOOLBOX 5

Filng

+

Data Gap Filing Method Fil.or ordpoint tras

» Endpoint

& e

E - &

about
» Category Definition  » » Report

Developed

T R I E—

® R ross

® Trend analysis

© (sAR

Structure

Target Endpoint

s o o

o i

Undafined Endpoint
HEGrowth Curve

[HE Growth Inhibition

[ Growth Raf

10725)

i 69,4 murl

M 145 gl M 162 moil
VDY, 23304 ,4,8a5) mgmm

| EGrowth Rate - Average Specific Growth Rate  (1/2)

[ Growth Rate 6.4 )
eI Growth Rate and Blomass (245)

| Growth Rate, Biomass and Yield (144)

[ Growth Rate, Cell Density, Biomass ()

g FHefiGrowth Rate, Cell Yield (142)
Presct iy Predict Cumere Chemi owth Rate, Yisld, Biomass 1/3)
i Predice All Chemicals @ny

[ Predict Chemicals in D (B4)

@/4)

/3

/3

(2/71)M: 3 ma/L, 25 mo/,

1. Right click above the model; 2.

Select Predict Chemicals in Domain.
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Data Gap Filling
Perform prediction

. D010 > =
QSAR TOOLBO & = 5
; .
Filter endpoint tree.. . 1 [target] 2 E] ~
o e
Structure
: > e
= = (10/26]
I Information n
i ) Predicted 283 out of 524 structures.
M 145 masl M 152 mg
L retray Eoris (30B/355) T: 233(B4,4,845) mg/L Q: 80,522
Q: 233(64,4;845) mg/L
FILOEC 2 247)
FEATC (245)
HEMNOEC B18]
FHUndefined Endpoint 3412
1 HAGrowth Curve 141y
[HEGrowth Inhibition (13/38)
HHGrowth Rate 33/103)
HAGrowth Rate - Average Specific Growth Rate 142)
HEGrowth Rate 6.4 [141)
. ~
= Rank Maodels LAsrnwth Rate Rinmase an o Yiald (27N d
| =
524 Aldehydes (Acuke koxicity) Strict (US-EPA Mew Chemical Categoriss)  Q5AR predick chemicals in domain O
R EEE——
1. The process of applying the model is indicated by status bar on the bottom of the
window; the massage with number of predicted chemicals appears; 2. Click OK.
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Outlook

Background
Objectives
The exercise

Workflow of the exercise
* Chemical Input
* Profiling
* Endpoints
* Category definition
* Data gap filling
* QSAR model
* Export QSAR prediction
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QSAR TOOLBOX

Export QSAR results

* The predictions for the chemicals in the matrix can be
exported into text file.

* In the data tree right-click on Tetrahymena pyriformis
(for the endpoint IGC50 48h for Tetrahymena

pyriformis) and select Export from the context menu
(see next three screen shots).
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Export QSAR results

QSAR Toolbox 3.0.0.1058 alpha [Do =
QSAR TODLBO &) B hhos 5
Filter endpoint tree. 1 [target] 2 5 [+ -~
o £ i(
Structure /‘rﬁ
© (@ e {34 < -
HEECSD (10/26) E]
=IFrotozoa
e HlCiliophora
1 Cliliates
L M 152 mo/l M: 59
T Tetrahymena pyriformis (306/355) Q: 80,622 5,287) Q: 38
C Shaw hedden
LEMATC (2/5) Collapse all
FHENOEG (B£18) Sot (targets priority) +
Lmundefined Endpoint 312) Sort *
HEHGrowth Curve (141) Function, '
FEHEIGrowth Inhibition (13/38) et tree hietarchy..
HEIGrowth Rate @3+103) I Expon CAS it
HEHEGrowth Rate - Average Specific Grawth Rate (1/2) —
LEGrowth Rate .4 141) \( wi.,.mm«..,
- FEGrowth Rate and Biomass (2/6) Copy path L
= {2 Rank Models HRIRruan Rata Finmass and Visid e !
I524 Aldshydes (Acute toxicity) Strict (US-EPA New Chemical Categories) oo
1. Right click on the row of endpoint tree associated with predictions
from the QSAR model; 2. Select Export (see next screen shot).
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Export QSAR results

QSAR TOOLBOX & S 8 & Hoo

» Profiling » Endpoint » Category Definition  » Data Gap Filling

1@ QSAR Toolbox 3.0.0.1058 alpha [Document_1]

® Read-across

® Trend analysis

[ Biochemistry ~
[ Bismass
[ Cell Multiplication Inhibition
O Cell Mumber Savein: | (3 DB ~ @@
- Cell Mumber OR Average Specific Growth Rate
[ cell vield
[ Celits) My Rocert
[ Development CREm
[ Dissolved Oxygen Praduction T
[ Enzyme(s)
[ Feeding Behavior
[ Gas Production

Desktop

roweth My Docurnerits
[ Eecso
= B 1ecsn =]
R
& K Protozoa
QSAR Toolbox 3.0.0.... [ =l Cloghora »

T ena pyriformis]  MyNetwork | Saveasbps [TXT (Text Fie)

My Computer

Flocams: (1650 Tonachymane

FlGrowth Rate and Biomass (2/5)
FAGrnth Rate Rinmass and Yield Ay

524 Aldehydes (Acute toxicity) Strict (1] |+ Chemical Categories) Export data

1. The nodes from the tree associated with QSAR predictions which will be exported are
labelled with RED check marks; 2. Click to browse the folder on your PC; 3. Give
name of the file; 4. Click Save; 5. Click Start; 6. Click OK when the file is exported.
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and further analysed.
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Export QSAR results

The resulting text file can be loaded into a spreadsheet
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Congratulations

®* You have used the Toolbox to build a user-defined QSAR
model.

®* You now know another useful tool in the Toolbox.

* Continue to practice with this and other tools. Soon you
will be comfortable dealing with many situations where
the Toolbox is useful.
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