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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 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 domain and perform predictions.
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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
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QSAR TOOLBOX

Chemical Input

& 6 = A
B

About Update

B s
QSAR TODOLBOX [y 10100

ofiling » Endpoint ' Category b I:latanl;ap » Report

Drefinition Filli
Document Single Chemical Chemical List
sl
Open

Documents .Filter endpoint tree...

Structure

EELE
| Searchbyy o— nﬂu

FPhy
FEnvir |

— 98011 +  [[]Tautomeric sets o7 OK

FHHu
[ selectal | clear Al ][ Invert Selection ]sf }fo
Selected miles  Depiction 3 Mames  CASMame 2D/Name CAS/2D

ey

1.Click on CAS # 2. Enter 98011; 3. Click Search
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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. m
14-@‘

s NN -
-"%} 1. Click OK to add
| . .

i 98011 » [JTautomericsets | ) Search [  OK ] [ X Cancel I chem_lcal in data
matrix
[ selectall ][ Clear All ][ InvertSelection | Selected 1 of 1
Selected  cas Smiles Depiction Mames CASMame 2DMame CAS/2D
I 8 UE
9: RE 9: G5
10: U 10: E
2: High Cj 2: High
1: Ba 1: B=
. puy -
1: 2-fura 2: Ca 2: Lz @
2: furfur: - @ 3 M
. 98-01-1 0=CCl= 3: 2-furs 4105 4:Re
fes 4+ fufura 53 Ge 5 G8
e fran.  G:ML 62 DS

In case a structure has several CAS numbers or a structure could be related to more than one
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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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

E I ﬂngi?- - B e A\
q SAR TOODLBDOX 10100 About Update

»Input  Profiling » Endpoint 'pCategory » ':::‘i'ﬁ?hg"'

Document Single Chemical Chemical List

Documents Filter endpoint tree...
- Document
CAS: 88-01-1 ),0
Structure 7 @
A
ESubstance Identity
—CAS Number 98-01-1
—Chemical IDs Einecs Mumber:20._.
2-furaldehyde
furfural
—Chemical Name 2-furancarboxaldeh__.
fufural
furan-2-aldehyde
L— Structural Formula O=CC1=CC=C1

EHPhysical Chemical Properties
EHEnvironmental Fate and Transport
FEcotoxicological Information
EHuman Health Hazards

O=CC1=CC=C01

The workflow on the first module is now complete; click
“Profiling” to move to the next module.
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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

o1 1 A
Q & TOOLBOX SuLy About Update

» Category » Data Gap
Definitian Filling R

Profiliry, Profiling Schemes
:
Apply L Developed by LMC, Bulgaria

Chemicals

rrunling methods :Filter endpoint tree. .. 1 [target] |
| selegl |
Fred =fined £
'zene al Mechanistic Structure 7 0
iodeg BioHC halfife (f O
EHSubstance Identity
—CAS Mumber 98-01-1
—Chemical IDs Einecs Mumber:20_..
2-furaldehyde
furfural
—Chemical Name 2-furancarboxaldeh ..
fufural
furan-2-aldehyde
'— Structural Formula O=CC1=CCc=Cc0o1

EHPhysical Chemical Properties
FHEnvironmental Fate and Transport
HEEcotoxicological Information
EHuman Health Hazards

MetabolismTransformations

T 1. Check Select All profilers 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 appeared as a
dropdown box under the target chemical. (see next
screen shot)

The OECD QSAR Toolbox for Grouping Chemicals into Categories 10.11.2013 18



QSAR TOOLBOX

Profiling
Profiles of “"Furfura

60\
E|

About Update

III

QSAR TOOLBOX {0100

»
» Profiling * Endpoint 4 Category 2?ltl?n§ap » Raport

Profiling Profiling Schemes

#

Apply e Developed by LMC, Bulgaria

Profiling methods :Filber endpoint tree... 1 [target] |
Predefined e
General Mechanistic Structure s o
) o
ElSubstance Identity
| — CAS Number 98-01-1
F—Chemical IDs Einecs Number:20___
2-furaldehyde
furfural
F—Chemical Mame 2-furancarboxaldeh_..
) fufural
furan-2-aldehyde
L — Structural Formula O=CC1=CC=C01
HFPhysical Chemical Properties
v :
1 FEnvironmental Fate and Transport
FIEcotoxicological Information
H=teman Health Hazards .
FProfile

1. Double click on the box mto
open the nodes of the tree

|
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QSAR TOOLBOX

Profiling
Profiles of “Furfura

III

QSAR TOOLBOX ® T R

» Input » Profiling  * Endpoint :}Eﬁn:lgm ’ %‘il‘l“i‘ngap » Report

About Update

: In this case there is structural
4B oG evidence that the target could
' S — interact to DNA and proteins, it

Profiling Profiling Schemes The OECD Tmlbmr

Profiling methods :Filter endpaint tree... 1 [targed] ~
. has also mode of action and it
Predefined 4 c . . ayg
General Mechanistic B Structure i IS aldehyde- ThlS Step IS Cr|t|Ca|
for next grouping of
—Hydrolysis half-life (Ka, pH 7)(... Mot calculated
| Hydrolysis hatlfe (Ka, pH 8)(... Not calculated a nalOg ues.
I—Hydrolysis half-ife (Kb, pH 7)(... Mot calculated
—Hydrolysis half-life (Kb, pH 8)(... Mot calculated
—Hydralysis halflife (pH 6.5-7.4)  Not calculated - .
IS Casic 01) 1. Right click to see why
Estrogen Receptor Binding —lonization at pH = 4 EES;(EEU;;EJ}B th e ta rg et IS P rotel n
tydroly : .
\ —lonization at pH = 7.4 EESIC [0.10) bl n d e r
0 pKa value
| onization at pH =9 pasc0.10) (see next screen shot).

Schiff base formation
—Protein binding by OASISv1.2  Schiff base formation == Schiff
_Schiﬁ base formation == Schiff

—Protein binding by OECD
—Protein binding potency

— Superfragments Mo superfragm
|—Toxic hazard classification by .. High (Class IIl}

— Toxic hazard classification by .. High (Class )

. Component Profile Statistics
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QSAR TOOLBOX

®

» Input

QSAR TOOLBOX

Profiling Profiling Schemes

$ B B

Annly W= Delete

Profiing methods

Select All | Unselect Al
Predefined
General Mechanistic

-

Profiling
Profiles of “Furfura

B

} Cat
Definfion

TR
About Update

Tl
} Profiling  * Endpoint

B

» Report

o1
10100
+ Data Gap
Filling
The OECD QSAR Toolbox
for Grouping Chemicals

:Fil‘oer endpaint tree. .. 1 [target] -
),D

Structure 7 o

2
- _ Basic [0,10)
lonization at pH =4 No pKa valus
Loy _ Basic [0,10)
lonization at pH =T7.4 No pKa valus
Loy _ Basic [0,10)
lonization at pH =9 No pKa valus

4

binding

III

The Protein binding by OASIS
AT v.1.2 profiler has hierarchical

structure consisting of three
levels: Structural alert,
Mechanistic alert and
Mechanistic domain

nﬂg

N RNanape R

- Chemical profile
4 -Protein binding by OASIS v1.2
- Schiff base formation
Schiff base formation == Schiff base formation with carbonyl compounds
{.| Schiff base formation > Schiff base formation with carbonyl compounds == Aldehydes

1

hiru:lin;l po

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

2. Click Details
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QSHR TOOLENDY

Profiling
Protein binding by OASIS v.1.2 of target chemical

Aldehydes
Target Boundaries | Training set I Options |
& EE ﬁ@
/0 1\&
CcH
A
cC—0
u Boundary Options | Metabolism
Fragment
<m:cW{CH}=0)c{H}ccoo{H} 1im = <mic WC{HF =0 (O-{HH ) c{HFo(Chec 10{H  m = <mic WC{H} =0 o {H o { ~ U @hc{ ~ IH @ { ~ LH{ @) {H} L@ | Edit ||
oS
E
REs H
Common Fragments
Definition 1 2 -
([
i N— jci
- X1
2 RP. ! et HH}(1
Profile Description Profile Comments

Mechanistic Domain: Schiff base formation =

Mechanistic Alert: Schiff base formation with carbonyl compounds

Structural Alert: Aldehvdes

<
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QSAR TOOLBOX

Qs/, "O0DLBOX

» Input

Import

Databases

select A J Unselect Al

Inventories

select All_Junselect al

Export

Endpoints
Extracting endpoint values

o1 1
10100

» Data Gap
Filling

» Profiling  » Endpoint Deﬁnltian

Delete
&

Database Inw Y Da

.Filher endpoint tree...

Structure

— Keratinocyte gene expression

—Acute aguatic toxicity MOA by __
—Aquatic toxicity classification ...

— Bioaccumulation — metabolism...

— Bioaccumulation — metabolism._.

— Biodegradation fragments (Bio...

— Carcinogenicity (genotox and n...

F—DMA alerts for AMES, MM and. ..
—Eye irritation/corrosion Exclusi._.
— Eye irmmtation/corrosion Inclusio. .
—in vitro mutagenicity (Ames tes...

—in vivo mutagenicity (Micronucl__.

— Oncologic Primary Classification

£

» Report

© 8 ®

About Update
Tautomerize

Developed by LMC, Bulgaria

|1 [target]
Jl,D
0
4 =
Aldehydes
Aldehydes (Mono)
Aldehyde [-CHO]
Aromatic-H
Furan or Thiofuran
Fast
Aldehyde [-CHO]
Aromatic-H

Simple aldehyde (Genotaox)
Structural alert for genotoxic carcin. ..

I Mo alert found

i

Inclusion rules not met

Simple aldehyde
H-acceptor-path3-H-acceptor

Simple aldehyde

Moderate gene expression

Moderate gene expression == alph._.
Aldehyde Type Compounds

—Protein

1. Select all databases

2. Click Gather
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QSAR TOOLBOX

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

Endpoints
Process of collecting data

collect “all” or “endpoint specific” data.

QSAR TOOLBOX

Physical Chemical Properties

Environmental Fate and Transport

Ecotoxicological Information
Human Health Hazards

Inventories

&

» Input

Select Al Junselect Al

Select Al_J Unselect Al

Export

.Filber endpoint tree...

- - fBio10"
TI3 5 19100
(] 10100

» Profiling  » Endpoint ’Deﬁ:lgkm ’ Ds?ﬁ?rg"’

Delete

=
B
» Report

Tautomerize

Structure

¥ All endpoints

Acute aquatic toxicity MOA by __

(Z) Choose...

—— Carcinogenicity (genotox and n_..

—DMA alerts for AMES, MM and___
— Eye irritation/corrosion Exclusi._
— Eye irritation/corrosion Inclusio_..
—in vitro mutagenicity (Ames tes_..

——in vivo mutagenicity (Micronucl...

— Keratinocyte gene expression

— Oncologic Primary Classification

—— Protein binding alerts for skin s_..

The OECD QSAR Toolbox for Grouping Chemicals into Categories

Aldehydes

Aromatic-H

Simple aldehyde (Genotox)
Structural alert for genotoxic carcin...
Mo alert found

Inclusion rules not met

Simple aldehyde
H-acceptor-path3-H-acceptor

Simple aldehyde

Moderate gene expression

Moderate gene expression == alph...
Aldehyde Type Compounds

Schiff base formation

Schiff base formation == Schiff bas...
Schiff base formation == Schiff bas...

s 6 8 A

About Update

9]

1. Click OK to read
all available data

10.11.2013
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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: 208 data-points, 48 groups, 1 chemicals [El@lg
Administration peri... Any other informa . m

Data points...
CAS

98-01-1

K

98-01-1

E

98-01-1

E

98-01-1

B A

i 98-01-1

98-01-1

Q@

LN TR

<l

Structure Value additional_co...

. Positive

(=]
Pasitive

. 45 ma/kg/day
b 45 ma/kg/day
R 90 ma/ka/day

b 50 ma/ka/day

a1

21

91

91

Chedk Al
Unchedk Al

1. Click Select one

2. Click OK

@

P
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QSAR TOOLBOX

Endpoints

Inserting data for target in data

QSAR TODLBOX

Data
=

Import

Gather Import

Databases Filter endpoint tree...

matrix

- 5 0 A

About Update
- Data Gap — =t

Filling * Report

Tautomerize 1 ) AR Toolbox
nicals

Developed by LMC, Bulgaria

select All_Junselect al

Physical Chemical Properties
Environmental Fate and Transport

Ecotoxicological Information
Human Health Hazards

Structure

Substance |dentity
CAS Mumber
Chemical IDs

Chemical Name

Structural Formula

FEnvironmental Fate and Tr3
EHEcotoxicological Informatioy
EHuman Health Hazards
EProfile

Inventories

Seiect Al J Unselect Al

M Canada DsSL
-
-
-

EPhysical Chemical Propertiey?” (1/10) M- 162 °C, 0.41, -38.1 °C, 2.21 m™

- (1;1[]]' M: 93.5 %, 0.382 Pa-m3/mole, 3.5 .
(1/218) M: 20.5 mg/L, 10.5 mg/L, 145 mg/. .
1/518) M: Megative, MNegative, MNegative, N

98-01-1
Einecs Mumber:2026277
2-furaldehyde

furfural
2-furancarboxaldehyde
fufural

furag, el

O=CC1=CC=CO1

Now the data is inserted into data matrix;

1. Click Category Definition
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QSAR TOOLBOX
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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#Ciliat
ea#Tetrahymena pyriformis

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

Category definition
Navigate to the target endpoint

QSAR TOOLBOX 6 5 .:fth $o100 B
egory

. About Update
»Input b Profiling b Endpoint peroad DF?ItI?m P ) Report

Data Impaort Delete Tautomerize
- = . .

Gather Import

Databases |1 ftarget]

Physical Chemical Properties 4
Environmental Fate and Transport Structure 7 Q

Ecotoxicological Information e
Human Health Hazards
Substance Identity I
CAS Number 98-01-1
Chemical IDs Einecs Number: 2026277
2-furaldehyde
furfural
Chemical Name 2-furancarboxaldehyde
fufural
furan-2-aldehyde
Structural Formula 0=CC1=CC=CO

HEcotoxicological Information
HAquatic Toxicity

Inventories

[HProtozoa

(=ICiliophora

HCiliatea

Tetrahymena pyrifor... (1/1) M: 145 mg/L

Highlight the cell that will be filled in (in this case we will reproduce the observed data).
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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)
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QSAR TOOLBOX

Category definition
Defining US-EPA category

- fgioi0" &6 % A\
QSHR TOOLBOX @ rI—J ?0‘1011) E About Update

» b Category * Data Gap »
Input b Profiling » Endpoint Definiion Filling Report

The OECD QSAR Toolbox
for Groupi hemicals

into Categories

Developed by LMC, Bulgaria

Categorize Delete

1 [target]

Structure 7 o

1 JSuhstance Identity

CAS Mumber 98-01-1
Chemical IDs Einecs Numl® )5 EpA New Chemical Categaries i 0 e
fu—f;lul'raalldehyd Target{s) profiles
Chemical Mame 2-furancarbo: Aldehydes (Acute toxicity)
fufural
furan-2-aldehjy
Structural Formula 0O=CC1=CC+H|
Ecotoxicological Information
—Aguatic Toxicity . e
ElGrowth All profiles
Acid Chlorides
HIGC50 Acrylamides
=148 h Acrylates Metha
FProtozoa Combine profile:
Defined Categories ClCiliophora @ AMD
[FCiliatea
Tetrahymena... (1/1) M: 145 mgiL

HImmobilisation
HProfile

1. Highlight “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 from US-EPA category.
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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)
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QSAR TOOLBOX

Category definition

Input Defining US-EPA category strict functionality

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

\
Defined Category

Strict Filter

Analogue 1 Analogue 2 Analogue 3
//O /:O o
Target T O
g9et, cl cﬁg g/o/ @

Analogue 4  Analogue 5

CHs3

//¥CH3
10412013 Y 34
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QSAR TOOLBOX

Category definition
Defining US-EPA category

‘o1010" % s 8
QSAR TOOLBOX 10100

About Update
g ;, b Data Gap -
b Profiling  » Endpoint Definiti

Filling RSP

Categorize Delete

Filter endpoint tree. .. 1 [target] -
' 3
),D
Structure 7 9
L
EISubstance Identity _
—CAS Number 98-011
—Chemical IDs Einecs Number:2026277

— Jfuraldehuds
oo

HEcotoxicological Infarmation

HAquatic Toxicity .

[FBehavior (1/3) M: 29 mg/L, 13 mg/L, 51 mglL
FBehaviour and Morphology... (1/2) M: 0.33 mg/L, 0.47 mg/L

FCell Multiplication Inhibition {1/1) M: 16 mg/L

FCell Number (1/2) M: 2.7 mg/L, 31 ma/L

[ Development (1/3) M: 0.915 mg/L, 0.624 mg/L, 0.426 ..

1. Click OK to confirm the name of the category

Defined Categories
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QSAR TOOLBOX

Category definition
Analogues

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

®* 513 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
Categories” window. Document_L

[513] Aldehydes (Acute toxicity) Strict (US-EPA New Chemical Categories)
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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? —— ﬂ

@ All endpoints () Choose... [¥] from Tautomers [ ¢ OK J ’ x Cancel ]
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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.

A
Data points...
Endpaint CAS Structure Value Abnormality Select one ]
LC50 107-02-8 27(24;30) micrograms
r_ﬂ,}'*: per liter ’ —— ]
LC50 107-02-8 = 27(24;30) micrograms
per liter ’ m— ]
| Summary carcinogenicity  50-00-0 Positive
LT
| Summary carcinogenicity  50-00-0 Positive ’ Unchedk Al ]
: Summary carcinogenicity  75-07-0 Paositive
-k
| Summary carcinogenicity  75-07-0 s Positive
|
| Summary cardnogenicity  75-84-2 e Megative a
| = ) Summary carcnogenicity  78-84-2 Nedative
||« b

1. Click Select one; 2.Click OK
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QSAR TOOLBOX

Category definition
Summary information for Analogues

The experimental results for the analogues are inserted into the matrix

< 6 0 A\

About Update

QSAR TooOLBOX & &

* Input » Profiling » Endpoint

Categorize Delete

Developed by LMC, Bulgaria

Structure
N = cry == = a
EHSubstance |dentity
Ecotoxicological Information
—lAquatic Toxicity .
HHAvoidance (1/2)
(3/6)
—IProtozoa
=ICiliophora
Tetrahymena pyriformis (72/73) M: 937 mg/L M: 296 mg/L M: 247 mg/L M: 235 mg/L M: 21§
HHGrowth Inhibition (21T} Tr—r
“HPopulation (19/42)
[FlHuman Health Hazards PAtRb]
Pl |:| s
!
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QSAR TOOLBOX

Outlook

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

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

QSAR TOOLBOX iy - & ohiod B

10100

»Input b Profiling b Endpoint '::5«":3{;'.!' » E::ﬂ“tl-:n‘iap » Report

CI N

About Update

Filling

¥

Apply

Data Gap Filing Method _ |1 [targef] | |2
@ Read-across o
b, o=
® Trend analysis ructure o HzCx o—éri‘-q:H:
@ (qf dels Struct ,"/ o] o é,/_/‘/
Target Endpoint
_ . ) : HSubstance Identity
gical Information Aguatic Toxid X N i
Ecotoxicological Information
—IAquatic Toxicity .
HFlAvoidance (1/2)
=1Growth
EC50 (3/6)
HIGCA0
(=148 h
—1Protozoa
HCiliophora
ElCiliatea
Tetrahymena pyriformis (?2!? M: 104 mg/L
HFIGrowth Inhibition (214) T
HHImmobilisation
HHPopulation (19/39)
HHuman Health Hazards (1/1)
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 10.11.2013

41



QSAR TOOLBOX

Data Gap Filling

(IGC 50 48h of T. pyriformis)

QSAR TOOLBOX

Filing

#

Data Gap Filling Method
@ Read-across
@ Trend analysis
@ (Q)SAR models

Target Endpaint

The OECD QSAR Toolbox for Grouping Chemicals into Categories

e B

» Data Gap  , Report
Filling

bInput b Profiling b Endpoint ' Category

6 86 x

About Update

The OECD QSAR To

ini or

Developed by LMC, Bulgaria

[1 ftarget

Structure 7 @

| [ Tetrahymena pyriformis ~ (72/72) [[EEENIENN MEFOSGININ ME2A8 RGN [VEfsaman -
3

Descriptors ||Predicﬁon | Adeguacy Cumul. freq. | Statistics | Residuals |

Trend analysis prediction of IGC50,
making a linear approximation, based on 71 values from 71 analogue chemicals,
Observed target value: 145 mg/L, Predicted target value: 101 mg/L,

Model equation: IGCS0 = +2.65 +0.395 * log Kow

dooodoooao_a kool

oo
=1

log Kow

Descriptor X: [Iog Kow

Accept prediction

Return to matrix

Select/ffilter data
Selection navigation
Gap filling approach
Descriptors/data
Model/(Q)SAR
Calculation options
Visual options
Information
Miscellaneous

10.11.2013
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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.
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QSAR TOOLBOX

Data Gap Filling
(IGC 50 48h of T. pyriformis)
Subcategorisation by Protein binding by OASIS
v.1.2

°* To improve the data by subcategorizing, the Protein
binding by OASIS v.1.2 profiler is used:

* Click on Select filter data then click Subcategorize

* Select Protein binding by OASIS v.1.2 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 1. 2

Adjust options

Target
Schiff base formation

eine pephde depletio
e depletion

E”""j""g Differ from target by:

(Ka, pH ¥ © At least one catege

(Ka, pH tegories
halflife (Kb, @ All categories
s half-life (Kb, [y Analogues
is half-life ( 5.5-7.4) (22} Michael Addition

Schiff base formation == Schiff base
Schiff base formation == Schiff base

= 5
About Update
1cﬂnhtian

|[2

.
- K. e
O
i g/—<_/ 3@? r} o=
THy o= o o
B

[l

(20) Michael Addition >> albha,beta | ZELNCEESIM 145mo 4§ | | [
L5

({20} Michael Addition >= alpha,beta

Ionization at pH

(2} Michael Addition == Michael addi

- _ (2) Michael Addition => Michael addi ul. freq. Statistics Residuals Accept prediction
Ionization at pH = Mo alert found | | | 1
54 Schiff base formation R o Return to matrinc
Protein binding by (1)} Schiff base formation >> Direct 3 a“?)"’s'sdp"e‘%_';t“’? of I'I_SESIII.?I 0 herrteed] 2
Protein binding p 1) Schiff base formation >> Direct 7| | gk bekiebioradlot stk
FlesTea e (54) Schiff base formation => Schiff : 937 ng/L, Predicted target value: 171 ng/L, = Selectffilter data
Toxic hazard cla Schiff base formation > Schiff {f,,: 16C50 = +2.69 +0.380 * log Kow *| subcategorize |
hazard classification by Cra {1} SNAr - . Mark chemicals by WS
(1)} SMNAr == Mucleophilic aromatic s . . . ar emicals by

ate biodeg
Metaboli=m, TransTormations

Documented
Observed Mammalian metabolis
Observed Microbial metab
Observed Rat In eta
Observed Rat Liver S9
Simulated

Selected 41 (30/71)
mv Select different

1) SMAr == Mucleophilic aromatic s

s ? Remove

Mark chemicals by descriptor v...

Mark outlier points
Filber points by test conditions

1. Cllck Select filter data 2. Select Subcategorlze
3. Select Protein binding by OASIS v.1.2

4. Click Remove to eliminate dissimilar to the target
chemicals

The OECD QSAR Toolbox for Grouping Chemicals into Categories

10.11.2013 46



QSAR TOOLBOX

Data Gap Filling
(IGC 50 48h of T. pyriformis)
Results after subcategorisation
T R D o e

» Input » Profiling  » Endpoint Bfn”:ﬁm 4 E::il!ltl-l_!n‘gﬂp » Report

QSAR TODLBOX

Filling

[1 Itarget) | [+

Data Gap Filing Method

@ Read-across 5
4 EEy 2
© Trend i ChHa :
rend analysis Structure y ° /,_/‘/ ﬂ_/— /_/_/_
@® (Q)SAR models P & 8 & E|

Target Endpeint E
, | ' Tetrahymena pynformis ~ (72/72) (RN MEAOSFGAENIN METSRGEN MS2HgEm -
! ¥ p l:l b

Descriptors | I Prediction | Adeguacy Cumul. freg. | Statistics | Residuals | Accept prediction
Return to matrix
Trend analysis prediction of IGC50,
making a linear approximation, based on 30 values from 30 analogue chemicals,
Observed target value: 145 mg/L, Predicted target value: 275 mg/L, = Select/filter data El
Model equation: IGCS0 = +2.10 +0.539 * log Kow Subcategorize |
) ) ) Mark chemicals by WS
E 450 4 : R S, S ol Mark chemicals by descriptor v...
E 400 4 - Mark outlier points
E' 280 ] Filter points by test conditions 3
E‘n Mark focused chemical
< 500
= Mark focused points
& 250 4 . B
] Remove marked chemicals/points
200 4 t t t t Clear existing marks |5
1.00 2.00 300 4.00 = ——
log Kow Selection navigation
Gap filling approach
Descriptor X: [Iog Kow v] ptors/data
Model/(Q)SAR El
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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 v1.2 are:
* Michael addition<<alpha, beta - unsaturated carbonyl
compounds<< alpha, beta-unsaturated aldehydes (20);
* Michael addition<< Michael addition on conjugated systems

with electron withdrawing group<< alpha, beta-Carbonyl
compounds with polarized (2);
* No alert found (17);

* SNAr<<Nucleophilic aromatic substitution on activated
halogens<<Activated aryl and hetetoalyl compounds(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).
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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.1.2 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
e /a'; T PR E Sy

- Adjust options
Pre efined nd iput » Profiling  » Endpoint N::at:gm * Data Gap  » Report

Target Filling

The OECD QSAR Toolbox
for Grouping Chemicals
into Categories

Developed by LMC, Bulgarial

OECD HPV Chemical \"ategoried

|[F=

-

Go back

i om
© AL least _nen
@ All categoried

Analogues

Go forward

a
Go to first ‘_/_J_ B e
P
Structure T [ b é,,_/ B
gy
Mark chemicals/points »

Remowve marked chemicals/points _ _ M: 14 mg/L - B
| r

Clear existing marks

ipto = I -
lscriptors Predictio Gap filling approach N Lials | Accept prediction

Return to matrioc

Descriptor 3
making a lix analogue chemicals,
Obse Model/QSAR y Mue: 152 mg/L, Select/filter data

5 b (Ka, p )
if {
H if H & = )
: 3 Kow = Selection naviga
Calculatio » 2 J Go back
Documented W - Visual og L> "i."""i _____ / Go forward

Observed Mammalian metabolisn —
[ |
; =

E 4.50 @'“' Inforrfation 3 Details of focused chemical st

% 4.00 --{ Miscellaneous 3 Details of focused point 5 t

%3_50 R EL T e o = o oSS Details of target chemical approach
E ao0d - - . g . [ Y. i [ Differences to target pEInE [itata
= H H f(Q)SAR

=3 1 1 1 i T i i

S 2504 - -gg- EEEEECLEEEEE ‘"':’ ............... re-o- All points within region o ions

1.Click Selection navigation; 2. Click Go back; 3. Right click above one of 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
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QSAR TOOLBOX

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

-__Subcateguﬁzaﬁ ' I ) | = nl
‘Grouping methods: ‘gioio" s 8 % A

Adjust i o1 1

Adjust options 10100 About Update
Target i * g P » Report

Schiff base formation

Schiff base formation == Schiff |

Schiff base formation == Schiff |

Developed by LMC, Bulgaria

2 |2

@ Al categories N % N
//_//__ -
Protein binding by OASIS vl Analogues ) O : ;_D

Superfragm e fion >> M ymena pyrformis (72/72) ESEIOISN GG [T . -
(] (3

guacy Cumul. freg. | Statistics | Residuals | Accept prediction

| [r=

-

Endpoint Specific

Acute aguatic  classif] 1) Schiff base formation > Dirg
(54} Schiff base formation => S
54) Schiff base formation >> S¢

Return to matric

Trend analysis prediction of IGC50,
nroxkimation, based on 71 walues from 71 analogue chemicals,
get value: 145 mg/L, Predicted target value: 101 mg/L, selectffilter data

Bio e o R e s (e = e =1 M el equation: IGCS0 = +2.65 +0.395 * log Kow [= selection Lalol]
lioaccumulation — metabolis 1} SMNAr == MNucleophilic aromat] Go back
L 3
Mi=tabolmm, TransTonmations @ Go forward
----------------------------- ;—--"-v-"""“ Go to first
Documented | R | | N rrPe oy . - consul Go to last

+ Gap filling approach
[+ Descrintors/d,

1. Select Proteln binding by OASIS v.1.2; 2. Click
plected 41 (30/71) Remove to eliminate chemicals d|SS|m|Iar (those
L select different .

—— noted in green) to the target.
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QSAR TOOLBOX

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

QSAR TOOLBOX @ 10100 About Update

»Input  »Profiling  Endpoint 'pCatedory o Data Gap  » Report

Filling

¥

Data Gap Filing Method

@ Read-across
o o ]
Trend i ) )
O U mE s Structure F/_/_Fr F/_’_/_F ojh)”
@ (Q)sAR models & - W

Target Endpoint
e i fomaton At | [ Tetranymena pyriormis (72772 NS TRGENIN IS5 RSEMN [T ;
) « =

Descriptors ||Pred|ctlcr1 | Adequacy Cumul. freg. | Statistics | Residuals | Accept prediction

Return to matrik

Trend analysis prediction of IGC50,
making a linear approximation, based on 30 values from 30 analogue chemicals,

Observed target value: 145 mg/L, Predicted target value: 275 mg/L, Select/filter data
Model equation: IGCS0 = +2.10 +0.539 * log Kow [Elesiecemamaayon
Go back
g 450 Go forward
E Go to first
= 4.00
B Go to last
2 as0
ﬁ- Gap filling approach
£ 300 Descriptors/data
= Model/(Q)SAR
02580 = =
= ' Calculation options
2.00 - . - - Visual options
1.00 200 3.00 4.00 Information
log Kow Miscellaneous
Descriptor X: [Iog Kow V]
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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

6 (57570 L S
QSF‘R TOOLBOX About Update

* Input » Profiling » Endpoint > Cat

CD QSAR Toolbox
micals

Filling

#

Apply

Data Gap Filling Method

@ Read-across
© Trend i

rend analysis Structure F/_/_F/7 /_/J_/_F =
@ (Q)SAR models o K N |:|

Target Endpoint

| l—Tea‘rehymeyj 1 [ vore v WESS TG [T =

] [l »
Descriptors | Prediction | I Adequacy | Cumul. freq. | Statistics | Residuals | Accept prediction
Return to matrix
Adequacy of prediction
Model statistic: R2 = 0.815, RZadj = 0.809, s = 0.300 [+ Selectffilter data
Selection navigation
E E : Gap filling approach
450 fim s s b T & Descriptors/data
oy : : o Model/(Q)SAR
E AT | b ocosoosoosocoscnaosasanaad  Etad, EEccoscanonanaaas Calculation options
= : : ‘ Visual options
ST ] | o T T [+ Information
T O T RSN SR —————————
= | ;-
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M a@nd Bocoooooooogped Facas D. ------------------------------------------------
(. - ;
2004 H
2.00 3.00 . -
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QSAR TOOLBOX

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

-l E ? e 6 = )
QSAR TOOLBOX i About
- »

» Input » Profiling » Endpoint .I:)Eﬂn:h%m r ‘: iln -

Update

Filling The OECD QSAR Toolbox
- for Grouping Chemicals
¥ into Categories

Apply Developed by LMC, Bulgaria

Data Gap Filing Method a [100 | [102 | [102

@ Read-across

T e €2
© Trend analysis Structure F/_/—FF /_/J_/_F GVEK
@ (Q)SAR models 1 £ & W |:|
_ | L Tetrahymefla pyriformis (72/72) EATISImGNIN VESISTIRGN [EACETATTT -
Co a
O
Cilioy

atio rl |
C50 48 h Protozoa —
Tetrahymena pyriformis Descriptors | Prediction | Adequacy | | Cumul. freq. | Statistics | Residuals | Accept prediction

Return to matric

95% of Residuals =< 0.499, log{1 /mol/L)

[ Selectffilter data
Selection navigation
Gap filling approach
Descriptors/data
Model/(Q)SAR
Calculation options

Visual options
Information
Miscellaneous

Cumulative frequency, %

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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QSAR TOOLBOX

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

————— ——— gp——
Q SAR TODLBOX @ ‘_I_‘ 1°l=1°0 % About Update

» Input » Profiling  » Endpoint ::)Eﬁmnltiu ¢ E;?llnn‘;ap

Filling

¥

Data Gap Filing Method

@ Read-across

CHa
© Trend analysis Structure F/_/—F/i l_/_j_/_ﬁ D\\PIL)H
@ (Q)SAR models i T

(m

Target Endpoint
. : | L Tetrahymena pyriformis (72/72) IUEER TR R VO3 gl O <
gic mat c a -

Descriptors | Prediction | Adeguacy Cumul, freg. | I Statistie | Residuals Accept prediction
Statistical characteristics TA model Sl SHEI DD TR
MNumber of data peints, (M) 30
Coefficient of determination, {(R2Z) 0.815 = SEIEI:I::fﬂher d_a‘la_
Adjusted coeffident of determination, (R.2adj) 0.809 Selection navigation
Coefficent of determination - leave one out, {Q2) 0.794 Gap filling approach
Coefficient of correlation for external set, {r2) - Descriptors/data
Sum of squared residuals, (SSR) 2.52 = Model/(Q)SAR
Standard deviation of residuals, {sN) - Calculation options
Sample standard deviation of residuals, (s) 0,300 Visual options
Fisher function, (F) 124 Information
Fisher threshold for statistical significance, (Fa) 5.97 Miscellaneous
b0 I

- model descriptor Intercept

- coeff, value 2.10

- coeff. range =0.24

- significance Yes - . o

- max. covariation 0.234 (wsb1) 1- CI'Ck Statlstlcs
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QSAR TOOLBOX

Data Gap Filling

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

QSAR TOOLBOX

» Input

Filling
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Data Gap Filling Method

B
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The OECD QSAR Toolbox for Grouping Chemicals into Categories

Descriptors | Prediction | Adequacy | Cumul. freqg. | Statistics ||Residuals ;l 1
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10.11.2013

Accept prediction
Return to matric

[+ select/filter data
Selection navigation
Gap filling approach
Descriptors/data
Model/(Q)SAR
Calculation options
Visual options
Information
Miscellaneous
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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

QSAR Toolbax 3.0.0.862 [Docurment] | = =

— L TN
QSAR TOOLBOX 5 FI‘.I E About Update

» Profiling » Endpoint » Category Definition  » Data Gap Filling

Filling The OECD QSAR Toolbox
- for Grouping Chemicals
¥ into Cate:

egor

Developed by LMC, Bulgarial

Iz Il =

Data Gap Filing Method | 1 [target]

@ Read-across /O (7( )

: o C )

@ Trend analysis Structure it h/‘/: j:b b
e & e -

Target Endpoint =
C—Tetranymena pyformis 7377 R 2 e/ S A e
Ecotoxicological Information Aquatic Toxidty Growth IGCS0 48 h | Eeths fedied ( ] mg/L

Protozoa Giiophora Cilatea Tetrahymena pyriformis < [
Descriptors ‘ Prediction | Adequacy | Cumul. freg | Statistics | | Residuals | Accept prediction’

Return to matrix

Distribution of

for Infor i ic Toxicity vs descriptors in

= Select/filter data

Subcategorize

Mark chemicals by Ws

= i i b
Edit model - IGCS0 ==

Mark chemicals by descriptor value

Mark outlier points

Model name: ditable ficld Model - ditable field
IGCS50 Filter points by test conditions
QMRF file: Mark focused chemical

C:\Users\loanna\Documents\QSAR Toolbox\er 3.0\serDir\IGE 50, xml

= —
generate XML QMRF file Selection navigation

Gap filling approach

Mark focused points 1

[Model | Generalinfo | Endpoint | Algoritim | Domain | Data &statisic | Mech[a]» e -

= Model/(Q)SAR
| save model |

| L : 2 Save domain as category

1.1. Model identifier:
IGCS0

1.2. Data gap filling app:
Trend analysis

Save JRC XML QMRF
C ] i
visual options
””””””””””””” Information
Miscellancous

1.3. other related model

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
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QSAR TOOLBOX

Data Gap Filling
How to see the derived QSAR?

fgioig" "- s 8 ® A
QSAR TOOLBDX 100 About Updats

» Input  * Profiling » Endpoint ’Dgﬁ":gm > E::ﬂ“tl-l_!n‘aap » Report

Filling

#

Apply

1 [target]

Data Gap Filing Method

@® Read-across
@ Trend analysis

© (Q)SAR models

Structure s Hz C“QD ,LO—CH

Target Endpoint

HSubstance Identity

Ecotoxicological Information

—lAquatic Toxicity .
HHAvoidance (1/2)
FlGrowth
EC50 (3/6)
=IGCE0

=148 h

—lProtozoa
SICiliophora
FCiliatea
y . M: 1
Tetrahymena pyriformis (T2/74) T 275(63 3-1 19E3.
HHGrowth Inhibition (2/4)
(Q)SAR. models in nodes below -tHlimmobi I_|sat|0n

H+lPopulation (19/39)

1l [T L ray

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?

As seen 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 Tetrahymﬁ/jlﬁ)gyriformis; Select the desired option
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QSAR TOOLBOX

Data Gap Filling
Visualisation of the training set
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Check calculations ...

(Q)sAR models in nodes below

. Display tautomeric filter

e

[

Input » Profiling » Endpoint

|

gSuhstance Identity
-|Ecotoxicological Information

—{—]Aquatic Toxicity
HHlAvoidance
—1Growth

EC50

HIGC50

=48 h
—1Protozoa
=ICiliophora
[=ICiliatea

Tetrahyme

HHGrowth Inhibition
HHImmaobilisation
“FFopulation
EHuman Health Hazards

[ Trining set of: e

1 12
CASH 110-62-3 CASH 123-72-8
IGCS0: 194 g/l

3
CASH 66-25-1
IGCS0: 152 mo/L

o,
ﬂ‘/_/“
[

14
CASH 96-17-3
IGCS0: 183 mg/L

CHs
—~

O o

5
CASE 111-T1-7
IGCS0: 114 mo/L

i1
CASH 123-05-7
IGCS0: 88.7 mg/L

CASH 123-15-8
IGCS0: 296 mo/L

CHa

CP;
~ ~
o=, [+]

¢ =e CHa

i3
CASH 123-38-6
IGCS0: 216 mo/L

CH;

r—

o

]
CASH 446526
IGCS0: 103 mg/L

/;0

10
CASH 528-20-4
IGCS0: 123 mo/L

11
CASH 552-85-8
IGCS0: 115 mo/L

12
CASH 580-868-3
IGCS0: 188 moil

13
CASHB13-45-8
IGCS0: 191 ma/l

@F
14

CASH B7T4-42-0
IGCS0: 16 ma/L

~

CHz }.—
13

CASH 4460-85-0
IGCS0: 247 ma/l

A

([Heeem) (@)

B Rank Modd y -
e || ;

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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Data Gap Filling
Visualisation of model domain

QSAR TOOLHE

Filing
¥
Apply
Data Gap Filing Method
@ Read-across
@ Trend analysis
© (Q)SAR models

Target Endpoint

DX eoETe B

(Q)SAR models in nodes below

Rank Models

Sert by Date

» Category
ndpoint b ginition

Model About

» Report

S8 ®

About Update

ooni T

Display tautomeric filter

Apply tautomers filter

Display QMRF

Edit QMRF data ...

Display Training 5Set
Display Test 5et

Predict 4

In Domain
Boundaries | Training set | Options |
® B e ®
L) Lo
s
o]
s
&
A
4

Metaboism

©

Simulator
Do not apply metabolism
Process
Parent
Use parane # nans

Metaboites

@al

Match
® any
Al

Accumulatively

Ignore inorganic me tabolites

Y
Delete Model nformation
Delete Predictions
Check calculations ...
Rebuild ...
[FProtozoa
HCiliophora
HCiliatea

Tetrahymena pyriformis

Profle Comments.

M: 145 mgiL

LT T: 275(63.3;1.19E3..

HHGrowth Inhibition (2/4)
HEImmobilisation
Lmbanylatinn 1030}

1. Right Click on the derived QSAR model;

2. Select Display Domain (see next screen shot)

ATHT ¥ T
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QSAR TOOLBOX

Data Gap Filling
Visualisation of model domain

In Domain

Target Boundaries ‘ Training set I optionsl
@ — — — — —
. @ e © @
I CTEwE
73 [y
o4
L
Metabolism
Simulator
| Do not apply metabolism - |
Process Match
Parent @ Any
Metabolites [ |Use parent  none All
@ all Accumulatively
[ 1gnore inorganic metabolites

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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Data Gap Filling
Visualisation of the training set of the model

: Domain Boundaries

In Domain

Target Boundaries ‘ Traiping set I Options |
& — — —
0 o o ® o
p h 4 2 4 i g SREEY
——
/ (o]
L
‘ .
-
2 &
(3 &
\ 3
\ In Domain
[ Boundaries || Training set | options |
CAS Name SMILE: i [@l [al[@ |
110623 valeraldehyde cocec=o -
123728 butyraldehyde ccce=o =) Data points E &g
66251 hexanal cceccce=-0 —_— ____________ _  _ ____________ _ __ _______ _________________________}
96173 2-methyibuteraldehyde ceetcic-o E endpoit Value Original value  Strain Organ Effect DATAQUALTY »
111717 heptaldehyde ccccocco =0 I:
123057 2-athylhexanal ceceo({ccic =0
123159 2-methylvaleraldehyde ceeco{cic =0
123386 propionaldehyde ccc-o 1 LCs0 000153 molL 000158 molL Mortaity
A46526 2-fluorobenzaldehyde O=Cclcceee IF
529204 2-tolualdehyde Celeccec 1IC=0
552896 2-nitrobenzaldehyde O=Ceicrces IN=0) =(| 2 LCs0 0.000204 moll  0.000204 molL Mortaity
e imvaluralduhyde cednec=o 3 LCs0 0.000191 molL  0.000191 molL Mortalty
613456 2, 4-dimethoxybenzaldehyde COc 1eee(C =0)e(OC)e
874420 -dichlorobenzaldehyde O=ceiceelchecic! | 4 16C50 0.00269 molL  0.00268 molL Growth
Gie1213  sebleresmwabeneadanyan raeson | || al ASESmUL_|1SiESmol Prysiobay
78842 isabutyraldehyde ceEe=0 6 pT 000123 moll 000123 molL Physiology
s7a61 2-ethylbutyraidehyde cecieeye=0
112312 decyl aldehyde cocecceccc=o
124130 actyl aldehyde coceceec=0
66773 1-naphthaldehyde O=Cclccccccecciz 7 £Cs0 258 mglL 258mgl. Mortaly 23
112447 undecylic aldehyde cocoocceccee =0 . -
112548 dodecy aldehyde coccocooooec = 8 ECS0 5.8 mglL 25.8molL Wortalty 1
12amal ::::I\‘:;:::"::hvde Orcccleeee 9 Gene mutation  Negative (Gene  Negative (Gene TA 100
1121604 2-pyridinecarboxaldehyde O-ccicecent 10 Gene mutation  Negative (Gene  Negative (Gene TA 102 o
2987168 3, 3-dimethyibutyraldehyde ce{cc)ce=-o
21661972 (ais)-7-decen-1-al COC=CCeccoc =0 Q| D
65405701 (trans)4-decen-1-al coceco=-ccco=-0
grpA2sI 4-mehul-Samicazniecarhoxaldehude___co1zoic-ow-cny 7 | [T ranspose

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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QSAR TOOLBOX

Data Gap Filling
Visualisation whether a chemical is in the
domain of the model

e 6 6 A\
B

A 5 ;h 011
OS AR TODOLE D X[[EREEEEE 10100 About Update

» Category Data G
Sort by Date L Endpoint o - Fz:ll?n;ap » Report

Filling Model About

¥

Apply

Model Options

Display Domain

Display tautomeric filter

=}
el
-
) |
Data Gap Filling Method . Apply tautomers filter 1 Itarget]
@ Read-across B Display QMRF ©
@ Trend analysis Edit QMRF data ... -
© (Q)SAR models @) Display Training Set i P 6;,—/_
& Display Test Set
Target Endpoint Predict R
ty
< Delete Model Information
D Delete Predictions v .
Check calculations ... (142)
Rebuild ...
EC50 (3/6)
HIGC50
=148 h
HProtozoa
HCiliophara
ElCiliatea
Tetrahymena pyriformis (72/74) 'T;;SS(E?QBJEI19E3 _ M: 104 mg/l
HEGrowth Inhibition (2/4)
(Q)5AR models in nodes below rHimmebilisation
“EPopulation (19/39)

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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QSAR TOOLBOX

Data Gap Filling
Visualisation whether a chemical is in the
domain of the model

™ < 8 e\
@ Rank Models fgo10" -
QSAR TOOLBOX [SES 5 h 10100 B P

» Category » Data Gap p
dpoint Definition Filling Report

7 Model About
Filling @ Model Options
& Display Domain
Apply . Display tautomeric filter
. Apply tautomers filter

B Display QMRF

Data Gap Filling Method

@ Read-across

Edit QMRF data .. o o .
i z = cha
L EETHETE T Gj Display Training Set O—(?H /_H .
- r o=
@ (Q)SAR models @  Display Test Set CH & ()
" Predict 4
Target Endpoint

3 Delete Model ila C=000 Ccccc=0 CCCCCC(=Cclccec... COclcec
D Delete Predictions formation

Check calculations ... -
Rebuild ... (1/2)
—|Larowthn

EC50 (3/6)
[=IGCAD
48 h
[FIProtozoa
HCiliophora
HCiliatea

Tetrahymena pyriformis  (81/94)

HEGrowth Inhibition (2/4)
HFlmmobilisation

1. Highlight the cell of one of the analogues (e.g., chemical # 5 in the data matrix; 2.
Click above the model; 3. Select Display domain (see next screen shot).
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QSAR TOOLBOX

Data Gap Filling
Visualisation whether a chemical is in the
domain of the model

e The chemical is an aldehyde as required by US-EPA categorization
group.

e 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.1.2:

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

e 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

[* Domain Boundaries
Qut of Domain
Target Boundaries | Training sgial Options |
@ — — — ey e,
D) B B & ©
l HHR"N_D_‘T’#F

AND\

&

62

Boundary Options | Metabolism

Profiling schemes
4 - Predefined

atabase Affiliation
ventory Affiliation
ECD HPV Chemical Categories

. US-EPA Mew Chemical Categaries

p—"
> - Gen

[» - Endpoint Spedfic
> - Empiric

[» - Toxicological

[ - Custom

|dehydes (Acute toxic

Available categories

Acrylamides

1.

binder

Adid Chloride

s

AcrylatesMethacrylates (Acute toxicity)
The target chemical is out of model domain due to be non protein

-

3
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Data Gap Filling
Edit QMRF data

s B e

About Update

@ Rank Models

o1
Sort by Date 10100
» Profiling  » Endpoint ".C3te99rY  » Data Gap

7 Model About B
iy @ Model Options
¥ [2 Display Domain
Apply : e
. Display tautemeric filter
Data Gap Filli . Apply tautomers filter
@ Read-across i EEVECIEWRS] ¥ 1S
@ Trend analysis Edit QMRF data ... [CGH2 S B
B i . e ,o—-{H P ,_/‘/ . :
NN LA e @) Display Training Set oH E )
@ Display Test Set 1
Predict Jedict Current Chemical C=000 CCCCc=0 CCCCCC(=Cclcce.. COclcat
! % Delete Model [ Predict All Chemicals
{ D Delete Predictions @ Predict Chemicals in Domain = 2
) idance (112
Chec?( calculations ... wih
Rebuild ... C50 (3/6)
HIGCA0
(=148 h
=IProtezoa
HCiliophora
HICiliatea
M: 104 mg/iL
Tetrahymena pyriformis  (81/94) Q- 136(31.8:580) ...
HHGrowth Inhibition (2/4)
(Q)5AR. models in nodes below L Almmobilisation
—HPopulation (19/39)
[FlHumian Haalth Hazard (101)

1. Right click above the model; 2. Select Predict Chemicals in Domain.
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QSAR TOOLBOX

Data Gap Filling
Perform prediction

— oo 6588 x 3
‘—h o1 1
10100
» Endpoint } Category Definition } Data Gap Filling

QSAR Toolbox 3.2.0.103 [Document_1]

QSAR TOOLBOX

About Update

Filing

¥

Apply

Data Gap Filing Method |1 [target]

@ Read-across

4
@ Trend analysis Structure . . ’_/__/cr-'s A O y CH }_/__{m
T o=’
© (Q)SAR models i o s & ) #

Target Endpoint

ESubstance Identity
Ecotoxicological Information
HAquatic Toxicity

(IProtozoa
ElCiliophora
HCiliatea

M- 145 mgiL Q: 156(35,694) mg/L M- 104 mg
Tetrahymena pyriformis (72/73) T- 275(63 3:1 1963 Q- 136(31
Q: 275(63.3;1.19E ..

Q: 502(113;:2.23E5...

HEHGrowth Inhibition (2/4)
“HImmobilisation

(Q)sAR models in nodes below

0_Aldehydes {Acute toxicity) Strict (US-EPA New Chemical Categories Create predictions by OSAR 112/1301GC50 Tetrahymena: predicting chemical(s

1. The process of applying the model is indicated by status bar on the bottom of the
window; the massage with humber of predicted chemicals appears; 2. Click OK.
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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
* 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

B ceen
0 1
QSAR TOOLBOX 10100 about Update

b Cat =

»Input  » Profiling » Endpoint RSV b E::z:lllfn;ap » Report
Filling | Toolbox
- { i icals
#

Apply

Data Gap Filing Methad | [t targe
@ Read-across Hide
_ Show hidden 4 e
@ Trend analy=x Structure Collapse all ¥ 2 HECQD JO—(?H P
© (Q)SAR models P CH &
Sort (targets priority) *
Target Endpoint Sert D
I—E-‘.-;T_r|..|a::'r_|.1ral Formula Function... y | O=CCA=CC=C0O" c=0 C=000 CCCCC
Iil;cotoxicological Information I a——
—Aquatfc Toxicity & Export CAS st i
HHAvoidance il
=1Growth @ Epot
W Wiki search species i)
Copy path
—IProtozoa
[—ICiliophaora
[t
1 M: 145 mg/L Q: 156(35:694) mg... M: 104
Tetrahymena pyriformis (264/317) T- 275(63.3:1.19E3.. Q: 1361
a. ST II...
HHGrowth Inhibition (2/4)
(Q)SAR. models in nodes below | Flmmobilisation
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

T -+ wow ®0 A\
QSAR TOOLBOX 6 1y E h 0100 E About Update

»Input b Profiling » Endpoint ’Dsﬁa':gm 'E;':a“ll-;_!nféap » Report

The OECD QSAR Toolbox
for Grouping Chemicals
¥ into Categories

Apply Developed by LMC, Bulgariaj

@® Read-across Save To..

@ Trend analysis Double dick to set save location. .
Structi E '

Filling

ORI e Export type [Honzomal v]
Target Endpoint [ DayLight SMILES notation |
[ Export molecular formula . COclec
> - [] Biochemistry "
> -[] Biomass
Relevant (Q)SAR models > - [] Cell Multiplication Inhibition

REATE A MEW QSAR > » - cell Mumber b

>+ [] Cell Yield

» -] Development

» - [] Dissolved Oxyaen Production
> -] Effect
-0 Enzyme{s}l

G 4- m Protozoa
(Q)SAR models in nodes below E=h a- @) Ciliophara

P FE E'Clllatea
=P NS - mTetrahymena pyrigs
FHHuma

1. The nodes from the tree assoaated 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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Export QSAR results

The resulting text file can be loaded into a spreadsheet
and further analysed.

Computer » New Volume (D:) »

Search New Volume (D:)

(= Open »  Bum  Newfolder
“ Name . Date modified Type si
1L 8UG 10/18/20136:05PM  File folder
|| DeltaCopy 9/20/2012 507 PM  File folder
e 1! Import files 10/18/2013 4:47 P File folder
1 Instal L0/18/2013 1137 .. File folder
= | Tonizstion Open 10/14/2013433 P File folder
I | New Tutorial  pgn 10/22/20136:16 P File folder
NewAbouts T 7.73p . 10/11/20131146 .. File folder
b NINA @ Scan with Microscft Security Essentisls.. O/ L54PM _ File folder
Ji SA Dictionary Open with v |(®) Microsoft Office Excel folder
e Ig ;n'z;:id"" Restore previous versions ) Netepsd i“':e’
1L TB30_PRT_ alder
1. transfer Send to b WordPod folder
1. Unstable tauts Cut Choose default program... folder
[ DemisRousso{  Copy 0L/ 50 PM 1K File
export.doc 1072720131236 .. Microsoft Office ...
|| FLEID.DIZ Cofzsimmng S/A5/2013200AM  DIZFile
IEWPC [ iswsJog Delete 10/31/2012 2:57 PM  Text Document
] Mechanisticd{  Rename 10/21/201310:57 .. Microsoft Office ...
EWPC ) sQUMond. bt Propertes
| I6CS0.TXT
awpC
a0
\PTOPOL
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| Home | Inset  Pagelayout  Formuls  Dats  Review  View ® -7 x
':ﬂjl * Calibri -lu -[[Aa = General - ﬁ g Eicra (R ﬂ ﬁ
52 = i - 3% Delete - || (]~
B LEE SRS - (80 o) e om0 | | - S
Clipboard Font = Alignment & Humber = Styles Cells Editing
H9 ¢ =
Al - [ cas ¥
B c D E F G H 1 J K L M N o L
1 [CAS INAME SMILES  Data Unit Duration Endpoint Endpoint (Endpoint | Database QA (CAS-ZAssigned !Author ~ Comment Data from /=
2 |98-01-1  2-furaldet O=CC1=CC 145 mg/L 48h 1GCs0 Ecotoxicol Aguatic O. High Qual NO Schultz, T.Impairme No ¢
3 /98-01-1  2-furaldet 0=CC1=CC 275(63.3;1 mg/L 43h 1GC50 Ecotoxicol Aquatic O. High Qual NO Schultz, T.Impairme No [¢
4 98-01-1 2-furaldet O=CC1=CC275(63.3;1 mg/L 48h 1GCs0 Ecotoxicol Aquatic O, High Qual NO Schultz, T.Impairme No ¢
5 98-01-1 2-furaldet O=CC1=CC275(63.3;1 mg/L 1GC50 { { i quatic Toxicity
6 98-01-1 2-furaldet 0=CC1=CC275(63.3;1 mg/L 1GC50 1 Infy q Toxicity
7 |50-00-0 formaldetc=0 156(35;69 mg/L 1GC50 quatic Toxicity
8 50-00-0 formaldefC=0 156(35;6% mg/L 1GC50 1 Infy q Toxicity
9 *5-09-6  peroxymeC=000
10 110-62-3 valeraldef CCCCC=0 104 mg/L 48h 1GCs0 Ecotoxicol Aquatic O, High Qual NO Schultz, T.Impairme No ¢
11 110-62-3 valeraldet CCCCC=0 136(31.8;5 mg/L 1GC50 { { i quatic Toxicity
12 110-62-3 valeraldel CCCCC=0 136(31.8;5 mg/L 1GC50 1 Infy q Toxicity
13 122-40-7 alpha-amy CCCCCC(=Celeceee])C=0
14 123-11-5 4-methox COcleee|{C=0)ccl
15 298-12-4 glyoxylice 0C{=0)C=0
16 3268-49-3 3-(methyl CSCCC=0 502(113;2. mg/L 1GC50 1 Infy q Toxicity
17 3268-49-3 3-(methyl CSCCC=0 502(113;2. mg/L 1GC50 quatic Toxicity
18 4170-30-3 crotonald CC=CC=0
15 107-02-8 acrolein (:C=CC=0 2.18 mg/L 43h 1GC50 Ecotoxicol Aquatic O. High Qual NO Schultz, T.Impairme No [¢
20 75-07-0  ethanal;atCC=0
21 6287-38-3 benzaldel 0=Cclcee(Cl)c{Cl)cl
22 100-52-7 benzaldet O=Cclocec 134 mg/L 48h 1GC50 Ecotoxicol Aquatic O.High Qual NO Schultz, T.Impairme No q
23 123-72-8 butyralde CCCC=0 194 mg/L 48h 1GC50 Ecotoxicol Aquatic O.High Qual NO Schultz, T.Impairme No [¢
Ready | Scroll Lock | [E T Ny
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QSAR TOOLBOX

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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