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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
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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.

& 0
= search by CAS 1. Click OK to add
98011 ~| [Orautomeric sets T Search Chemlcal in data
matrix
Select all Clear all Invert Selection Selected 1 of 1
Selected cCas Smiles Depiction Mames CAS/Mame 2D/Mame  CAS/2D
1:: High 1:: High : High
1:: A ﬁ 1o Lk
2:: B 2 B
3 E I A
4:: El 4:: Rl
1: S Es S El
25 G G G L
N ag-01-1 O=CCl= EH Fii G 7iv HI
Ve 4: g:: HI i M
s = | Qi G
6: 10§ 10:: & iEw
11:: 1 11:: ¢ 4Ew
12::1 1z E
e Fliml 4 e T
L >

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

©

b Input

QSAR TOOLBOX

Document

b 4

Documents

I

Chemical Input
Target chemical identity

p— s
th %,

9
00
} Category Definition  » Data Gap Filling

c“O e\ 2

About Update

¥ Profiling » Endpoint

Chemical List

e,

Single Chemical
~ into Categories
. by LMC, Bulgaria

.Filter endpoint tree. ..

L]
Structure 7

FlSubstance Identity

—CAS Mumber 98-01-1

—Chemical IDs EINECS:2026277
2-furaldehyde
furfural
24furancarboxaldeh...

—Chemical Mame fufural

furan-2-aldehyde
furfural {2-furaldehy. ..

2furaldehydefu. ..
—Molecular Formula C5H402
'— Structural Formula 0=CC1=CC=CO1

[EPhysical Chemical Properties
FEnvironmental Fate and Transport
[EEcotoxicological Information
EFHuman Health Hazards

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

1 Document_1

|
]
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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

- ‘om0 “8e A\
01 1

‘_I_l 10100

¥ Profiling » Endpoint » Category Definition  » Data Gap Filling

QSF ILBOX

About Update

Profiliny Profiling Schemes

¥

Apply

| Fiter encaint tree... [1 Liargetl

Structure
HSubstance Identity
General I ic —CAS Mumber 98-011
—Chemical IDs EINECS:2026277
2-furaldehyde
furfural
2-furancarboxaldeh. ..

—Chemical Name
fufural

furan-2-aldehyde
furfural (2-furaldehy...
—Molecular Formula C5H402

\—Structural Formula 0=CC1=CC=CO1
EPhysical Chemical Propertias
[EEnvironmental Fate and Transport

[HEcotoxicological Information
[MHuman Health Hazards

Metabolism/Transformations

Select All Unselect All

Documented A

Simulated

- P ,“ 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)
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QSAR TOOLBOX

Profiling
Profiles of “Furfural”

ik (010"
QSAR TOOLBOX TT E o100

b Profiling ¥ Endpoint ¥ Category Definition  » Data Gap Filling

About Update

Profiing Profiling Schemes

# |

Apply

Profiing methods

Select All Unselect All

Predefined
= Structure ©

J[Fiter endoaint tee... [1 target

! &
HSubstance Identity
Gene —CAS Number 93-01-1
—Chemical IDs EINECS:2026277
2-furaldehyde
furfural
2-furancarboxaldeh...

r— Chemical Name fufural

furan-2-aldehyde
furfural (2-furaldehy...
— Molecular Formula C5H402

— Structural Formula 0=CC1=CC=CO1
[HPhysical Chemical Properties

[HEnvironmental Fate and Transport

[HEcotoxicological Information

(<[ <] <J{<]

(sf<[<f<[<]<]

an Health Hazards
HProfile

(<l <][<]<]

<

Metabolism,/Transformations

Select All Unselect All

Documented
C ed Mammalian metab

1. Double click on the boxE to
open the nodes of the tree
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QSAR TOOLBOX

Profiling
Profiles of “Furfura

|II

™ 5700 “ee\E
QSAR TODOLBOX 6 E th o100 E sbout Update

} Profiling } Endpoint } Category Definition  » Data Gap Filling } Report

Profiing Profiing Schemes The OECD QSAR Toolbox
M In this case there is structural
evidence that the target could
. { interact to DNA and proteins, it
ructure /-9

s has also mode of action and it
ol e, Tlour) Mol is aldehyde. This step is critical

Profiing methods Fiter endpoint tree... |1 [targef]

—Hydrolysis halFlife (Kb, pH 8){Hydrowin) Hot calculated )
—Hydrolysis hallife (pH 6.5-7.4) Mot calculated fo r- n eXt g ro u pl n g Of
— lonization at pH =1 EZS;(LOV;EJL I

| - Basic [0.10) ana Ogues-
—lonization at pH = 4 Ho pia value
—lonization at pH =74 EES;(E\;;EJL
— lonization at pH =9 Basic J0L0

1. Right click to see why
the target is Protein

r—Protein binding by OASIS v1.4 b . n d e
Metabolism/ Transformations h
(see next screen shot).
Documented
— Protein binding by OECD HNo alfee
L oderately reactiv...
Protein binding potency Maderataly raacty._
(—Superfragments Mo superfragment
(— Toxic hazard classification by Cramer (extension)  High (Class Il
+—Toxic hazard classffication by Cramer (original) High (Class Il)
L » 100 days
0 Ultimate biodeg 110 10 days
¢ > HEEndpoint Specific v
1 Document_1 1/0/0
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QSAR TOOLBOX

Profiling
Profiles of “Furfura

|II

QSAR TOOLBOX G o E Fh m E

} Profiling ¥ Endpoint } Category Definition  » Data Gap Filling » Report

The Protein binding by OASIS v.1.4
S profiler has hierarchical structure

consisting of three levels: Structural
b alert, Mechanistic alert and

Profiling methods Fiter endpoint tree. .. |1 [targef]

Structure . . .
Mechanistic domain
Profiling results
|—Hydrolysis halfife (Kb, pH 7)(Hydrowin) Not calculated
v
[—Hydrolysis halfife (K&, pH 8)(Hydrowin) Not calculated Crenical Proﬁle.
ey Pri eATY + -Protein binding by OASIS v1.4

—Hydrolysis haiflife (pH 6.5-7 4) Not calculated AN

B 0,10
[—lonization at pH =1 NES;:E(L \;alu)e - ANZ = Michael addition to activated double bonds

Basic [0.10 - AN2 = Michael addition to activated double bonds > alpha betz-Unsaturated Carbonyls and Related Compounds
—lonization at pH =4 010

No pKa value - Michae! addition
|—loization at pH = 7.4 ﬁ““;[m:}) - Michael addition = Michael addition on alpha, beta-Unsaturated carbonyl compounds

B;sp\c ?UV:UU)E - Michael addition > Michael addition on alpha beta-Unsaturated carbonyl compounds > » alpha, beta-Aldehydes
—lonization at pH = 9 o pKa valug - Michael addition > Michzel addition on conjugated systems with electron withdrawing group

- Michael addition > Michael addition on conjugated systems with electron withdrawing group >» Conjugated systems with electron withdrawing groups
-~ Sehiff base formation
<J ichiff base formation > Schiff base formation with carbonyl compounds > Aldeh
— Pratein binding by OASIS v1.4
Metabolism/ Transformations

- Mo det und 1. From the list of the profiling
[ e results Click on the structural

[—Toxic hazard classification by Cramer (extension) a I e rt AI d e h Yd eS

2. Click Details

1to 10 days
¢ > HEJEndpoint Specific 2

— Protein binding patency

? Details l-'L

[w]

— Superfragments

1 Document_1 1/0/0
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QSAR TOOLBOX

Endpoints
Extracting endpoint values

fas) ol 1 ceeL s
10100
» Endpoint } Category Definition  » Data Gap Filling

About Update

Tautomerize

Q —
Import IUCLIDS

VFiter endpaint tree... ‘1 [target]

Da

Physical Chemical Properties
Environme\'a) aasmaer ransport Structure F 2
Ecotoxicolog

Human Health

HSubstance Identity _

HPhysical Chemical Properties
HEnvironmental Fate and Transport
HEcotoxicological Information
HHuman Health Hazards
HProfile
H=IPredefined
Acute Oral Toxicit...
Aquatic OASIS
Bacterial mutageni...
Biodegradation NITE
Carcinogenic Pote...
Carcinogenicity&m. ..
ECHA CHEM
— Database Affiliation ECOTOX
Estrogen Receptor...
Genotaricity OASIS 1. Select all databases
GSH Experimental... -
MUNRO non-canc...
IR0 noneane - 2. Click Gather
Rodent Inhalation ...

TorCastDn
Canada DSL
DSSTOX
ECHA PR
EINECS
HPVC OECD
METI Japan
NICNAS
REACH ECB
TSCA

TR I YR v

— Inventory Affiliation
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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.

i ‘g0 ) A
s B & ol

About Update

} Profiling } Endpoint } Category Definition  » Data Gap Filling

Delete Tautomerize

Filter endpoint tree... 1 [target]

D

Physical Chemical Properties 4
Environmental Fate and Transport Structure 3
Ecotoxicological Information
Human Health Hazards

[HSubstance Identity _

MPhysical Chemical Properties
EEnvironmental Fate and Transport
[HEcotoxicological Information

EHuman Health Hazards § 1
ElPrafile Read data? %
rElPredefined
@ Allendpaints () Choase... [ from Tautomers oK X cancel
i —_—"— /7

Biodegradation NITE

Carcinogenic Pote...

Carcinogenicity&m...

ECHA CHEM

— Database Affiliation ECOTOX

Estrogen Receptor. .

Genotoxicity DASIS

GSH Experimental...

MUNRO non-canc_.

Inventories Phys-chem EPISU.

et piaien
L Canada DSL

DSSTOX

ECHA PR

EINECS

1. Click OK to read

A all available data

[—Inventory Afliation

1 Document
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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: 94 data-points, 36 groups, 1 chemicals — O >
Data points...
Endpoint CAS Structure Value additional_comme s, celect one
LCEO 93-01-1 3. 2E4 micrograms per
; ,
b liter Irvert
LC50 98-01-1 3. 2E4 micrograms per
[
liter —
Che

NOAEL 93-01-1 . 100 majkg bw/day

(nominal)

3 Unchedk All

NOAEL 98-01-1 b 100 mgjkg bw/day

(nominal)
gene mutation 98-01-1 . negative
gene mutation 98-01-1 7 - negative

-
gene mutation 93-01-1 neaative x cancel
< 1. Click Select one 2. Click OK >

The OECD QSAR Toolbox for Grouping Chemicals into Categories 15.07.2016 25



QSAR TOOLBOX

Endpoints
Inserting data for target in data matrix

OSAR DOLBO & = 10100 5
p Fro g dpo atego L}e D Data ap g Repo
Data D
ol ¢ 1 o
TR [Filter endpoint tree... [1 Harget!
o
Physical Chemical Properties 4
Environmental Fate and Transport Structure
Ecotoxicological Information
Human Health Hazards
HSubstance Identity
— CAS Number 98-01-1
—Chemical IDs EINECS:2026277
2-furaldehyde
furfural
L Chemical Name 2-furancarboxaldehyde
fufural

furan-2-aldehyde
furfural (2-furaldehyde) (2-fur. .
—Molecular Formula CEH402

— Structural Formula e = =
HPhysical Chemical Propertigg (1710) M:B1.7 °C,51E3 mgiL, 4.1
EHEnvironmental Fate and Tfansport ~ (1/10) M:93.5 %, 93.5 %, 100 %, ...
HEcotoxicological Informatiy (1/294) M:20.5 mg/L, 10.5 mg/L, 14...
HHuman Health Hazards (1/153), M: <50 mg/kg bw/day (nomi._
EProfile

Inventories

=]

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

A— m
QSAR TODLBOX T E o3t 100 5

» Profiling » Endpoint ¥ Category Definition  » Data Gap Filling

Import Delete Tautomerize
E (] £ £ &

Import IUCLIDS DO Database Inventory Database

Databases |1 [target]

Physical Chemical Properties
Environmental Fate and Transport Structure Q

Ecotoxicological Information 4 -
Human Health Hazards
ElSubstance Identity
—CAS Number 98-01-1
— Chemical IDs EINECS:2026277
2-furaldehyde
furfural
| Chemical Name 2-furancarboxaldehyde

fufural

furan-2-aldehyde

furfural (2-furaldehyde) (2-fur...
— Molecular Formula ChH402

— Structural Formula O=CC1=CC=CO
HEcotoxicological Information
HAguatic Toxicity

FProtozoa
Inventories = C”ic.‘l?h ora
u e
Tetrahymena pyriformis ~ (1/1) M: 145 mg/L
Iad' - fHImmobilisation
HProfile

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).
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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

L

) H DO B0 9 i

Defined Categaries

Tetra 1 [target]
A
P
Structure b
P
)
1 nce ldentity
Number 98-01-1
mical IDs EINECS:2026277
2 furaldehyde US-EPA New Chemical Categories - O X
furfural Target(s) profiles
Chemical Name 2fuancarboxaliehyde

furan-2-aldehyde
furfural (2-furaldehyde) (2-fur...

Molecular Formula C5H402
Structural Formula 0=CC1=CC=C a3 T T
[HEcotoxicological Information Al profiles
JAguatic Toxicity Acid Chlorides ~

Acrylamides
AcrylatesMethacrylates (Acute toxicity)
AcrylatesMethacrylates (Chronic toxidity)

Aldehydes (Chronic toxicity)
Aliphatic Amines
CProtozoa Alkoxysilanes 4
X Numinu?ﬁnmmunda
HCiliophora Aminab o Dyes

(HCiliatea ﬂnhw*r.- 3 arid VA
Tetrahymena pyriformis ~ (1/1) M: 145 mg/L Combi puert result

Himmobilisation AND R Strict X conce

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

A
Defined Category

Strict Filter

Analogue 1 Analogue 2 Analogue 3
//O /:O o
Target S
g9et, cl cﬁg lcg/@/ @

Analogue 4  Analogue 5

CHs3

//¥CH3
150772016 Yann 33
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QSAR TOOLBOX

Category definition
Defining US-EPA category

—— o &6 xR
o1
QSAR TOOLBOX fh 10100 About Update
} Profiling }» Endpoint } Category Definition  » Data Gap Filling

Categorize Delete

Grouping methods 1 [target]

&
Structure 0
&

ElSubstance Identity

Predefined

— CAS Number 98-01-1
—Chemical IDs EINECS:2026277
2-furaldehyde
Define category name X

[— Chemical Name

(o1 Y RN (e T | Witowicity) Strict (US-EPA New Chemical Catagories)

—Molecular Formula

1 '— Structural Formula

Ecotoxicological Information
TEI.@\quath: Toxicity
—|Growth

(HProtozoa
(=ICiliophora
CCiliatea
Tetrahymena pyriformis ~ (1/1) M: 145 mg/L
HHImmobilisation
EProfile

Defined Categories

1. Click OK to confirm the name of the category
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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”.

* 643 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

[643] Aldehydes (Acute toxicty) 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? @‘

@ All endpoints (7 Choose... [#] from Tautomers [ oK J [ X cancel l
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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.

Repeated values for: 3296 data-points, 1199 groups, 973 chemicals — O >
Data points...
Endpoint CAS Structure Value Abnaormali Select one
123-11-5 0°C
C Invert
123-11-5 Q 0=C
100-52-7 b 26 "0 Check Al
100-52-7 o 26 °C
Uncheck Al
123-15-9 -100 =C
[T
123-15.9 o~ -100 °C
El (3
123-15-9 -100 °C
104-55-2 L@ 7.5°C
— v X cancel
< >

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

Grouping methods
Predefined
tal

& = ool E
p 0 g dpo go D 0 L P g po
D
Tetra 1 [target] Hz ||3 H4 ||5 HG ||? | P
Structure b 4t O O
Substance |dentity
CAS Number 98-01-1 63-42-3 66-25-1 66-77-3 66-99-9 67-36-7 93-02-7 95-4;
Chemical IDs EINECS:2026277 MNA EINECS:2006245 EINECS:2006334 EINECS:2006402 EINECS:2006507 EINECS:2022115 EINE
24uraldehyde lactose hexanal 1-naphthaldehyde naphthalene-2-carb... 4-phenoxybenzald... d-thr
furfural d-glucose, 4-0-7-d- 1-naphthalenecarb.. 2-naphthaldehyde benzaldehyde, p-p... 2 5-dimethoxybenz. . (252
Chemical Name 2-furancarboxaldehyde hexylaldehyde naphthalene-1-carb... naphthalene-2-carb... p-phenoxybenzald...
fufural 1-naphthalene carb... 2-naphthalenecarb...
furan-2-aldehyde
furfural (2-furaldehyde) (2-fur...
Molecular Formula C5H402 C12H22011 C6H120 C11H80 C11HBO C13H1002 C9H1003 C4Hi
Structural Formula 0=CC1=CC=CO1 OCC(O)C{C{O)C(D... CCcccc=0 0O=CclcceeZeccec12 O=Celecc2eecec2el O=Ceclcec(OcZec..  COclecc{OC)ecl..  OCC
Ecotoxicological Information
HAquatic Toxicity .
HElAvoidance (1/2)
—Growth
(3/6)

[lProtozoa
HICiliophora

Defined Categories Tetrahymena pyrifor... (T2/72) M: 145 mgiL P - 152 mgiL M- 59.4 mg/L M- 10 9 mg/L

Document HEGros i)
HEmmobilisation
“+Population (19/39)

EHuman Health Hazards (11), ©
< >
643 Aldehydes (Acute toxicity) Strict (US-EPA New Chemical Categories) 1/0/0
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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

] T

QSAR TOOLBOX & )
» Profiling » Endpoint » Category Definition » Data Gap Filling

Filing

$ into Categ

Apply Developed

Data Gap Filling Method 1 [target]

® Read-across

F - @ b E Ey—
O Trend analysis 1%'_(:, . S j\@
Struct @ L
@ (Q)SAR models et b . {:‘)J c{/_/_ﬁ @7@ 8 - d

Target
HSubstance Identity
| CAS Number 98-01-1 £3-42-3 56-25-1 66-77-3 6-99-9 67-36-7 93-02-7
|—Chemical IDs EINECS:2026277 HNA EINECS:2006245 EINECS:2006334 EINECS:2006402 EINECS:2006507 EINECS:20221
2-4uraldehyde lactose hexanal 1-naphthaldehyde naphthalene-2-carb... 4-phenoxybenzald...
furfural d-glucose, 4-0-7-d-_.. 1-naphthalenecarb... 2-naphthaldehyde benzaldehyde. p-p... 2 5-dimethoxyt
L Chemical Name 24urancarboxaldehyde hexylaldehyde naphthalene-1-carb... naphthalene-2-carb... p-phenoxybenzald...
fufural 1-naphthalene carb... 2-naphthalenecarb...

furan-2-aldehyde
furfural (2-furaldehyde) (2-fur...

—Molecular Formula C5H402 C12H22011 C6H120 C11HEO C1HE0 C13H1002 C9H1003
L— Structural Formula 0=CC1=CC=CO1 OCC(O)C(C(O)C(0... CCCCCC=0 0=Cclccec2eeccc1? O=Celcec2eccec2el O=Celcec(Oc2ce...  COclecc{OC)k
Ecotoxicological Information
SlAquatic Toxicity ,
HEAvoidance (1/2)
(3/6)
—IProtozoa
Ciliophara
Ciliatea
Tetrahymena pynifor... (TZFY@ M: 1562 mg/L M: 59.4 mg/L M: 10.9 mg/L
HEGrowth Inhibition (417)

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

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

@ Eia &6 )\ B

About Update

QSAR TOOLBOX

¥ Endpoint ¥ Category Definition » Data Gap Filling

Filling

¥

Data Gap Filing Method |1 ltarget] | \3 \ \" | |1 0
@ Read-across o -
4 I 2=,
O Trend analysis e : Cha c
B Structure s /_/_/_ O W_/—/‘/ ‘,,—/7 //—’ﬁ
@ (Q)SAR models e K O E; e ] 0
Target Endpaint
| Teranymers oyor (7272 [T ETE2 T MBS MO g g ] Moo Timgl] MfSsimg] Mg
€ >
Descriptors ‘ I Prediction | Adequacy | Cumul. freq. | Statistics ‘ Residuals | Accept prediction
Return to matrix
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
5.00
4.50
g
Zam
=
]
2
ES.SU
o
2
Rl
E
250
200
log Kow
Descriptor ¥:  |log Kow w
3 Aldehydes (Acute toxicity) Strict (US-EPA New Chemical Categories) Create prediction by gap filling 0/1

-b ‘I
—
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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 Acute aquatic toxicity
MOA by OASIS

* After the available data has been retrieved, the user
can then further subcategorize the results according to
the following endpoint-specific subcategorizations:

- Acute aquatic toxicity MOA by OASIS
- Protein binding by OASIS v1.4
- Aquatic toxicity classification by ECOSAR

* These steps are summarized in the next screen shots.
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QSAR TOOLBOX

Data Gap Filling
(IGC 50 48h of T. pyriformis)
Subcategorization 1: Acute aquatic toxicity
MOA by OASIS

Grouping methods E ‘_I_‘ m
half-ife (Kb, pH ydrowin) 10100
half-life (pH 6.5-7.4) Target Endpoint » Category Definition  » Data Gap Filling

natpH =1 Aldehydes
natpH =4
natpH = 7.4
n at pH
Protein binding by O

[[re

=< " -
-1 | ] J | | |
.
) >

Differ from targe
O At least one cat
® Al ctegories

Il Correlation

Analogues

Endpoint Specific
Acute aguatic to

eq. | Statistics | Residuals | Accept prediction
ogenicity g Return to matrix 1
DART scheme Trend analysis prediction of IGC50,
making a linear approximation, based on 71 values from 71 analogue chemicals,
Dbserved target value: 145 mg,/L, Predicted target value: 101 mg,/L, 1= Select/filte

_«, ~

Mark chemicals by WS

Model equation: IGC50 = +2.65 +0.395 * log Kow

Mark chemicals by descriptor value
Mark outlier points
Filter points by test conditions

Mark focused chemical
Metabelism/Transformations _
Do not account metabolism e pot
Documented
Observed Mammalian metal g
Observed Microbial metabolis s
erved Rat In vivo meta A Clear existing marks

bserved Rat Selection navigation
Simulated o Con Glling

Invert existing marks

wlator

| _| 1. Click Select filter data 2. Select Subcategorize;
3. Select Acute aquatic toxicity MOA by OASIS
4. Click Remove to eliminate dissimilar to the target

.
643 Aldehydes (Acute toxicity) Strict (U5-EPA New Chemical Categories) Create prediction b C h e I I l I Ca IS

Selected 4 (67/71)
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QSAR TOOLBOX

Data Gap Filling
(IGC 50 48h of T. pyriformis)
Subcategorization 2:Protein binding by OASIS
ion s V1.4

G thods
munhg methor Adjust options E l—h ?GIOA

Target £ndpoint } Category Definition » Data Gap

AN2 ~
AN2 >> Michael additio
AN2 >> Michael additio
Michael addition

Mirhaal additinn ~~ Mi-
< >

ing by Differ from targe
O At least one cat
e peptide depletion @ All categories

ygen Receptor Binding

kg Ik s (12, 7o)

1alf-ife (Ka, pH P

‘ [t targen iE [[10

' . ° e, -
* -CHa
; s @ 9 L~ ~ —~
b ¥ O _@ r A o
53/68) L ______-
(20) AN2 >> Michael addit v
(20) Michael addition v

(20) Michael addition => M Statist nesdual =
(20) Michael addftion >=> M | SHes | eseuEs | Accept prediction

(3) Michael addition >> Mic
3) Michael addition >> Mic Trend analysis prediction of IGC50,
17) No alert found making a linear approximation, based on 67 values from 67 analogue chemicals,
50) Schiff base formation Observed target value: 145 mag/L, Predicted target value: 161 mag;/L, - Select(filter data
(1) Schiff base formation

win)

vin) (20) AN2 == Michael addit

Return to matrix

perfragme 1) Schiff base formation Model equation: IGC50 = +2.37 +0.488 * log Kow | Subcategorize
Toxic hazard cla i ) (50) Schiff base formation Mark chemicals by WS
ic hazard cla ti ginal) 50) Schiff base formation ' '
ate biodeg (1) SHAr : Mark chemicals by descriptor value
Endpoint Specific (1) ShAr > Nucleophilic 2| T L S .. o Mark outiier paints

Acute aguatic t 1) SMAr >> Nucleophiiic 3
= - Filter points by test conditions

Mark focused chemical
Metabolism/Transformations

Do not account metabolism

Documented [ I i eEEE TR EEE Invert existing marks

Mark focused points

Remove marked chemicals/points

‘ Clear existing marks

1. Select Protein binding by OASIS v1.4
2. Click Remove to eliminate dissimilar to the target
Chemicals.

Hydre b elected 19 (48/67)
Hydroly or (neutral) Select different
Rat metab imulator
ulator

643 Aldehydes (Acute toxicity) Strict (US-EPA New Chemical Cateqories) i Create prediction by gap filling F
The OECD QSAR Toolbox for Grouping Chemicals into Categories 15.07.2016
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Data Gap Filling
(IGC 50 48h of T. pyriformis)
Subcategorization 3: Aquatic toxicity classification
by ECOSAR

Grouping methods E ‘—I—‘ o1 1 8 e
DPRA Lysine peptide depletion 10100 About Update

gen Recep Binding Endpoint » Category Definition » Data Gap Filling
s half-ife (Ka, pH 7 )(Hydr Aldehydes (Mono)

Subcategorization

o Categories
Hydrolysis half-ife (kb, pH 8) y :
alf-ife (pH 6. ) Developed by LMC, Bulgaria

Ionization at pH = 1
ization at pH Differ from target

Ionization at pH [ ]
Protein binding by OA:

Protein binding by OEi

Protein binding Analogues

uperfragments

z e 30) Aldehydes (Mono;
(1) Imidazoles
18) Vinyl/Ally| Aldehydes

Ultimate biodeg
Endpoint Specil

Acute aguatic &

Acute aquatic & Return to matrix

Trend analysis prediction of IGC50,

making a linear approximation, based on 4

m half: . Dbserved target value: 145 mg/L, Predicted target value: 158 mg/L,

eq. | Statistics ‘ Residuals ‘ Accept prediction

- Select/filter data

n fragments (BioWIN MITI) Model equation: IGCS0 = +2.36 +0.512 * log Kow |
and nongen Mark chemicals by WS

Mark chemicals by descriptor value
Mark outlier points
Filter points by test conditions

Mark focused chemical
Metabolism/Transformations

Do not account metabolism
Documented Invert existing marks
Observed Mammalizn metaboli

Mark focused paints

Remove marked chemicals/points

Clear existing marks

Simulated
ation simufator
ation simufator (alkaline medium)

0 | H ' Descriptors/data

or (basic}

_ 1. SelectAquatic toxicity classification by ECOSAR.
' ot bl i 2. Click Remove to eliminate dissimilar to the target
643 Aldehydes (Acute t ity) Strict (US-EPA New Chi | Cat: ) Creat Chemicals.
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QSAR TOOLBOX

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

4 [Document_1] - X

p— e
QSAR TOOLBOX @ b 1100

» Endpoint » Category Definition » Data Gap

Filing

¥

Data Gap Filing Method [1 targey
@ Read-across o -
O Trend analysis s
Structure ] ° ’_/_/_ O
@ (Q)SAR models i & 0
Target Endpoint I
Tettmmena surtormis (30132) 2O MRS S
<
Descriptors | | Prediction ‘ Adequacy Cumul, freq. | Statistics | Residuals ‘ Accept prediction
Return to matrix
Trend analysis prediction of IGC50,
making a linear approximation, based on 29 values from 29 analogue chemicals,
Observed target value: 145 mg/L, Predicted target value: 262 mag/L,
Subcategorize
Model equation: IGC50 = +2.13 +0.528 * log Kow, log(1,/mol/L) &
Mark chemicals by Ws
Information x Mark chemicals by descriptor value
as0l T e Mark outlier points
o The current prediction was accepted
Filter paints by test conditions
2 Mark focused chemical
24 o0 -
= Mark focused points
El
4
gaso |-
)
2
o
T T S i
2504-- - : T EREEEET SEEEREEREE oo
T
250
log Kow
Descriptor X: | log Kow ~

1. Click Accept prediction 2. Click OK
3. Click Return to matrix
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QSAR TOOLBOX

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

‘| QSAR Toolbox 3.4.0.14 [Document_1] - bt

- - 5 B

QSAR TOOLBOX @ ‘_I-‘ About Update

» Profiling ¥ Endpoint » Category Definition » Data Gap Filling

Fillng

¥

Data Gap Filing Method 1 target] 3 B B 10 12 ~

® Read-across

IS N e -
Q Trend analysis " : C
Structure 2 (@) ”_/—/‘/ ,—~C/‘
® (Q)SAR models b é.”_/_/_ O i 2 =m é,_/_

Target Endpoint
| L fomi TS G [MSSEtGI ] I mo I, [MRss el Moy
0 48 h Pro ra Ciiatea Tetrahymena pyriformis (30/31) e
< >
Descriptors ‘ | Prediction | Adequacy | Cumul. freq. | Statistics | Residuals | Accept prediction
Return to matrix
Trend analysis predi o.oEHGE50;
making a linear approximation, based g values from 29 analogue c| jcals,
Dbserved target value: 145 mg, ted target value: 262 mg/| I=| Select [filter data
Model equation: IGC50 = +2.13 +0.528 * log Kow, log{1,/mol/L) ‘
Mark chemicals by WS
3 E E E Mark chemicals by descriptor value
as0d---- . . op Mark outlier paints
3 Filter points by test conditions
= : Mark focused chemical
Bedo oo T LT
- - Mark focused paints
]
8
T T T T T TTEERE FETTE
&l
=
2
(2]
T e e T et T
-1 R
log Kow
Desoiptor X: | log Kow w
643 Aldehydes (Acute toxicity) Strict (US-EPA Mew Chemical Categories) Create prediction by gap filling 0/100 [ ]
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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

ey e &8 x\0
QSAR TOOLBOX @ E th Y0100

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

Filling

#

Data Gap Filing Method

@ Read-across
O Trend analysis

Structure
@ (Q)SAR models v & O s =: Q

Target Endpoint 1
_ | L Tetrahvmey orz) EDNEEECEMIN NSO VRSSO Vo FRSSTo M
>

<

Descriptors | Prediction

IAdequéy | Cumul. freq. ‘ Statistics ‘ Residuals | Accept prediction

Return to matrix
Adequacy of prediction

Model statisticc R2 = 0.798, R2adj = 0.791, s = 0.303 [= Select ffilter data
Subcategorize

Mark chemicals by W5

! Mark chemicals by descriptor value
Mark outlier points

Filter points by test conditions

=
=]
=)

Mark focused chemical

Mark focused points
Gap filling approach

Descriptors/data

Model/(Q)SAR
Calculation options
Visual options
Information
Miscellaneous

1GC50 (pred.), log(1/molL}
[
in
=

o
=1
=

240

T T
3.40 360 3.80
1GC50 {obs.), log{1/melL)

1. Click Adequacy

643 Aldehydes (Acute toxicity) Strict (US-EPA Mew Chemical Categories) Create prediction by gap filling ]
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QSAR TOOLBOX

Data Gap Filling
(IGC 50 48h of T. pyriformis)
Evaluation of the model cumulative frequency
qsAr TooLeox (& i T S i) B "

About Update

» Profiling » Endpoint » Category Definition » Data Gap Filling

Filing The OECD QSAR Toolbox
- for Grouping Chemicals
¥ into Categorie

Developed by LMC, Bulgaria

Data Gap Filing Method | |1 targe] | |‘ ‘ ‘9 | |‘m

® Read-across ’
: 4 - o -
QO Trend analysis Structure i 5 /_/_F O »—/_/‘/ PC/‘
® (Q)SAR models d ! O ) o
Target Endpoint
IENECTEET0N [MEe2 ey, [MSsegi ) METTma/E] M matui [MHsemoty -
>

~

Ecotoxicological Information Aquatic Toxid 8 h P Giliophera Ciliatea | Tetrahvmena pyriformis

Tetrahymena pyriformis <
Descriptors | Prediction ‘ Adequacy | I Cumu(ﬁeq. | Statistics ‘ Residuals | Accept prediction
Return to matrix
95% of Residuals =< 0.510, log{1,/mol/L)
105 |= Select/filter data
100 : : H : : : ; : : : ; ; : : : : ; : H H Subcategorize
95 Mark chemicals by W5
:2 Mark chemicals by descriptor value
a0 Mark outlier points
s Filter points by test conditions
£ 70
E“\ &5 Mark focused chemical
E ] Mark focused points
& Selection navigation
.; a0 ‘Gap filling approach
E Descriptors/data
E« Model/(Q)SAR
3 35 Calculation options
22 Visual options
204-- Information
15t Miscellaneous

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

Filling

#

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

Target Endpaint

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

i B

} Profiling » Endpoint

» Category Definition

h

o1
10100
} Data Gap Filling

About Update

[1 target]

Structure

‘ L Tetrahymena pyriformis
<

‘WJ 1

Descriptors ‘ Frediction ‘ Adequacy | Cumul. freq. “Smﬁics | Residuals |

Accept prediction

Statistical characteristics

Mumber of data points, (N}

Coeffident of determination, (R2)

Adjusted coefficient of determination, (R2adj)
Coeffident of determination - leave one out, (Q2)
Coeffident of correlation for external set, {r2)
Sum of squared residuals, (S5R)

Standard deviation of residuals, (sM)

Sample standard deviation of residuals, (s)
Fisher function, (F)

Fisher threshold for statistical significance, (Fa)

bo

- model descriptor
- coeff. value

- coeff. range

- significance

- max. covariation

b1

- model descriptor
- coeff. value

- coeff. range

- significance

- max. covariation

TA model
29
0.798
0.791
0.773

248
0.303
107
5.93

Intercept
213
£0.25
es
0,248 {vsbi1)

log Kow
0.528
+0,105
es
0,248 {vsb0)

Return to matrix

[= select/filter data

Subcategorize

Mark chemicals by WS

Mark outlier points

Filter points by test conditions

Mark focused chemical

Mark focused points
Selection navigation
Gap filling approach

Descriptors/data
Model/(Q)SAR
Calculation options
Visual options
Information
Miscellaneous

Mark chemicals by descriptor value
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QSAR TOOLBOX

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

QSAR TODLBOX ® b o100

» Input » Profiling » Endpoint » Category Definition » Data Gap Filling

About Update

Filling

¥

P IE

i
o 7 ~
| [ revammmens oo o222 IR WsSamgl M idmgl  MBTmgl  MiMmgl  MisImg.

€< >

Descriptors | Prediction ‘ Adequacy | Cumul, freg, Statistics ||Residua|5 | < 1 Accept prediction
Return to matrix

Distribution of residuals for IGC50 vs descriptors in use

Data Gap Filing Method |1 [target] ‘ |1D

@ Read-across
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P E
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Target Endpoint
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0.400 Mark focused chemical
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Selection navigation
Gap filling approach
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—— 1. Click Residuals
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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

Filling

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

Save
—

Tia
¥ Profiling

eh

» Category Definition

=

* Endpoint

» Data Gap Filling

=

} Report

0 1
10100

the derived QSAR model

About Update

The OECD QSAR Toolbox
for Grouping Chemicals
into Categorl

¥

Developed by LMC, Bulgarial

Data Gap Filing Method [1 ergeg

@ Read-across

a o
& ” o s
O Trend analysis . TH:
by Structure s f O ”_/_/‘/ .f/—/_ an
® (Q)SAR models e & O 4 S - o -]
Target Endpoint
y - - 145 ma/l
‘ |— Tetrahymena pyriformis (30/31) .hrﬂ‘.;; Bl -
SR Edit model - IGC50 Tetrahymena Furfural [m} s ©
< >
|
e | I Prediction | Trmee || Gl i | Statistics Model name: editable field Model version: editable field Accept prediction
‘IGC 50 Tetrahymena Furfural | ‘
> Return to matrix
QMRF file: 6
making a : i i
Igh ‘C.\Users\Nma\Dncuments\,QSAR Toolbox\Wer 3.4\UserDir IGC50 Tetrahymen: Erol Select/filter data
generate XML QMRF file Selection navigation
Model equation: IG Gap filling approach 1
Model | General info | Endpoint | Algorithm ‘ Domain | Data & statistic ‘ Mech. inte[ 4 | » = Il
| i
: 1.1. Model identifier: E i
L e ' ------------- i ‘IGC 50 Tetrahymena Furfural | Stcaldono)
- : Save model
= | 1.2. Data gap filling approach:
§4 oodo . B (O, J ‘ Save domain as cate
R : | Trend analysis |
= b | Save JRC XML QMRF
2 : | 1.3. Other related models: editable field i nom G
23-50 Visual options
=  Tnformation
i Miscellaneous
£3.00
1.4. Software coding the modg’ ‘
250 QSAR Toolbox 3.4.0.14 4 |
N
Descriptor X: | log Kow Save Cancel —| ‘

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 Method
@ Read-across

@ Trend analysis

O (Q)SAR models

Target Endpoint

(Q)SAR models in nodes below

How to see the derived QSAR?

Data Gap Filling

1. Note the accepted prediction
models; 3. The derived QSAR is listed in the panel with Relevant (Q)SAR models.

is inserted into data matrix; 2. Click (Q)SAR

= &
dpo D Repo
tetra 1 [target] | |2 | |3 | \4 \ |5 | |6 | \7
e 2’_( . . . 2
Structure 2 E /_/_/_ O O ?@2 <E
b Bov : @b 8 -©
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Ecotoxicological Information
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HHlAvoidance (142)

=1Growth
EC50 (3/6)
HIGCa0
148 h
[-Protozoa
HCiliophora
HCiliatea
3 . M: 145 L M: 152 L M: 59.4 L M: 10.9 L
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HEGrowth Inhibition 47

HEllmmobilisation

“{HPopulation (19/39)

[HHuman Health Hazards (),
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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 Tetrahymena pyriformis; Select the desired option
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QSAR TOOLBOX

Data Gap Filing Method

@ Read-across

® Trend analysis

O (Q)SAR models

Target Endpoint

¢ " wrcAlE ANE =
(IGC50 Tetrahymena Furfural

e PREALY PR

7 X

Relevant (Q)SAR models

Data Gap Filling

Visualisation of the training set

([

s =

[tetra

Rank Models
Sort by Date

Model About

Model Options

Display Domain

Display tautomeric filter

Apply tautomers filter

Show model pertinence

Display QMRF

Edit OMRF data ...
Display Training Set
Display Test Set
Predict
Delete Model

Dalaia Drodlics:

[ save to smi G, search

1. Right Click on the derived Q
experimental data is displayed under CAS # of each chemical

AR model; 2. Select Display Training Set; 3. Note the

| [ maroet |l |k |l Il |E 1
— = . o
'| Training set of: IGC50 Tetrahymena Furfur - O X & )
Structure 3 QC
& -
L\
- f 2 1k & 3
[HSubstance Identity CAS# 66-25-1 CAs#86-77-3 CAS# 111717 Cas# 123057 Cas# 123728
Ecotoxicological Information IGCS0: 59.4 mg/L IGCS0: 114 mg/L IGCS0: 88.7 mo/L IGCS0: 194 mo/L
HlAguatic Toxicity
HBAvoidance o
gk o
HlGrowth s
F. A 4
15 [7 12 ] 10
CASH 96-17-3 CAS# 110-62-3 CAS#H 123-15-9 CASH 550-26-3 CAS# 613-45-5
t1Protozoa IGC50: 193 ma/lL IGC50: 104 mg/L IGC50: 296 mgiL IGC50: 188 ma/L IGC50: 191 ma/L
—ICiliophora
B
i
HCiliatea ¥, £ ;e E -
p /_<_ , ,—_/_/ , ,_(‘/ Lo <
h Tetrahymena pyril R £ & s M: 10.9 mg/L
&
2 prouth Inhibiion
mmobilisation
F'opulation 11 12 13 14 15
EHuman Health Hazards CASH 874-42-0 CAS# 4460-35-0 CAS#H§361-21-3 CASH 112-44-7 CAS#H 124-13-0
IGCS0: 16 mo/L IGC50: 247 ma/L IGC50: 54.8 mofL [GC50: 3.9 moil IGC50: 44.5 mgiL
v
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QSAR TOOLBOX

Data Gap Filling
Visualisation of model domain

‘g0
0l 1
10100 About Update

} Profiling } Endpoint } Category Definition » Data Gap Filling

-5 “ 8 e E
QSAR TOOLBOX FI_“

Filling

¥

Apply

Data Gap Filling Method 1 target] In Domain
® Read-across Boundanes Tranng st Options
@ Trend analysis Structure ‘,’\"‘ ‘z'\" z'\"’ 4” ,'\9 ” 19 -@
O (Q)SAR models b .9 .9 (9
Target Endpoint :.. im
HSubstance Identity Py W W
il;coloxicological Information ‘59
ElAquatic Toxicity . ‘f“g
HAAvoidance () *
(S
HGrowth %
(3/6)
@ Sortby Date
0
# Model bo_Ut -IProtozoa
[]Ciliophora
Dispray taaromeric filter SCiliatea
R M: 145 mgiL M: 162 mglL M: 59.4 mglL M: 10.9 mgiL
Srsmomde g Tetrahymena pyriformis (T2r73) HENEC TR - 162 g/  59.4 mg/ - 10.9 mg/
Display QMRF FHEHGrowth Inhibition (47
Edit QMRF data ... HHlImmobilisation
Display Training Set HPopulation (19/39)
Display Test Set EHHuman Health Hazards (1.’1]‘
Predict
Delete Maodel
Delete Predictions

- 1. Right Click on the derived QSAR model; ,
2. Select Display Domain (see next screen shot)

The OECD QSAR Toolbox for Grouping Chemicals into Categories 15.07.2016 61




QSAR TOOLBOX

Data Gap Filling
Visualisation of model domain

=] Domain Boundaries Browser - X
In Domain
Target Boundap ption:
QaE () (&)
P 9 @
AND
P (i)
s

Metabolism

Simulator
Do not apply metabolism

Process Match

Parent Any
Metabolites Use parent if none Al
All Accumulatively

Ignore 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 with GREEN tick; 3. otherwise is labelled with RED cross.
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Data Gap Filling
Visualisation of the training set of the model

.= Domain Boundaries Browser — x
In Domain
Target Boundaries Training set Options
@a® ’—\1 Boundaries  Training set  Options /_\I /_‘\I /_‘\I
; ) @ ® ®
/ 1R cas Name SMILES 6 7R E:T 4
— |
66251 hexanal ceecec=0 . s
o} 66773 1-naphthaldehyde 0=Cclccec2eccecl2 ( \ [ \
/ 111717 heptaldehyde CCCCCCe=0 11587 1258
& 123057 2-ethyhexanal CCCCE(Ca)Cc=0 —
123728 butyraldehyde ccce=0
96173 2-methylbuteraldehyde ceec)c=0
110623 valeraldehyde ccece=0
123159 2-methylvaleraldehyde ceec(e)c=0
530863 isovaleraldehyde ceocc=0
613456 2,4-dmethoxybenzaldehyde COcleec(C=0)c(OT)cl
874420 2,4-dichlorobenzaldehyde 0=Cclcee(Clheccl
4460860 2,4,5-trimethoxybenzaldehyde COclee(C=0)c(0C)ec10C
6361213 2-chloro-5-itrobenzaldehyde O=CetrcMl==Meceicl
112447 undecylic aldehyde - _
ot sco adehye || Data points O >
124196 nanyl adehyde # endpoint alvalue  Strain Organ Effect Source 'S
123386 propionaldehyde
78842 isobutyraldehyde
446526 2-fluorobenzaldehyde
529204 2-toluzldehyde 1 178 moliL Mortality
552896 2-nitrobenzaldehyde
97961 2-ethybutyraldehyde
112312 decyl aldehyde
112549 dodecyl aldehyde 2 LC50 9.79 mg/L S.77E-5 molL Mortality
Metabolism 122781 phenylacetaldehyde
1121604 2-pyridinecarboxaldehyde
Simulator 2987168 3,3-dimethylbutyraldehyde
Do not apply metabolism 21661972 (cis)-7-decen-1-l 3 IGC50 152 mgdL 0.00151 mollL Growth
65405701 {trans)4-decen-1-al
Process
Parent
i 4 BOD 50 % 50 %
Metabolites Use parent if none All (Biodegradability
Al Accumulatively ]
5 Gene mutation  Megative (Gene Megative (Gene TA S8
Ignore inorganic metabolites rutatinn 1L rrutatinn Iy 2
£ >
|:| Transpose

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 Filing Method
@ Read-across
@ Trend analysis
O (Q)SAR models

Target Endpoint

evant (Q)SAR models

] ‘ Rank Models
@ Sort by Date

/2 Model About

4 Llod

Apply tautomers filter

Show model pertinence

Display OMRF

Edit OQMRF data ...
Display Training Set
Display Test Set
Predict

Delete Model

Delete Predictions

% Only endpoint re]

¥ Onlv chemical rel Check calculations ...

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

= Bhod £
Profiling dpa 0 D p g Repo
tetra [ee | [eo | [e1 | [e2 |[E2 | [« | [es
o e - da e e
CHa
Structure ”‘)— ‘_/J_/_/" ‘_/‘/_/_/-' ﬁ\o_)j@ ’_/_/_/— '_/‘/_/‘/ é,_</_
g E E 4 b e,

[HSubstance Identity
?g:otoxmologlca\ Information

SAquatic Toxicity .

HElAvoidance (1/2)

(3/6)
CIProtozoa
(HCiliophora
HICiliatea
E RS 7273) M: 3.9 mglL _ M: 44.5 mg/L M: 22 mg/L M: 103 mg/L

HEIGrowth Inhibition /7y

HElImmobilisation

LFPopulation (19/39) M: 568 mg/L
[EHuman Health Hazards (1/1),

1. Highlight the cell of one of the analogues (e.g., chemical # 62 in the data matrix; 2.

Right 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 The chemical is an aldehyde as required by Acute aquatic toxicity MOA by
OASIS group.

e It can react with protein by Schiff-base formation and should not belong to
any of the eliminated mechanistic domains according to Protein binding by

OASIS v.1.4:
e Michael addition
e AN2

e Schiff base formation<<Aldehydes

e The chemical is an aldehyde as required by Aquatic toxicity classification
by ECOSAR

e Another requirement is Log Kow to be >=0.3156 and <= 4.75.
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QSAR TOOLBOX

Data Gap Filling
Visualisation whether a chemical is

domain of the model

- X
Out of Domain
Target Boundaries  Training set  Options
e ) o
&)
g e
5] &
=]
@hael addition to activated double bonds = alpha,beta-Unsaturated Cart
ichzel : g:gz: > Michael addition on alpha, beta{Insaturated carbonyl compound:
hael addition >> Michael addition on alpha beta-4Unsaturated carbonyl compound:|
iff base formation
iff base formation > Schiff base formation with carbonyl compounds 47 | e e
ase formation = Schiff base formation with carbonyl compounds = A o o ‘
1. The target chemical is out of model domain due to belonging to
Michael addition mechanism by Protein binding by OASIS v1.4, which
have been eliminated from the domain (see boundary 5 and 6)
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QSAR TOOLBOX

Data Gap Filling
Edit QMRF data

= 5 T 08
QSAR TOOLBOX e about Lpdate

¥ Profiling » Endpoint ¥ Category Definition

Data Gap Filing Method I |57

@ Read-across

£

@ Trend analysis =
Structure Edit model - IGCS0 Tetrahymena Furfural o=
@ (Q)SAR models ) £
Model name: editable field Model version: editable field
Target Endpoint
: tmmecmar Formula SRS C11H200 C14H180 CBH160
Structural Formula QMRF file: C=CCCCCCCCCC=0 CCCCCC(=Celece.. CCCCCCCC=0
. . . C:\Users'Ksenia\Documents\QSAR ToolboxWer 3. 3\UserDir\IGCS0 Tetrahymena Furfural.xml
[HEcotoxicological Information

SlAquatic Toxicity CEEEE LTS E

HAvoidance

Mode! | General info ||Endpoint | Algorithm ‘ Domain | Data &statistic | Mech. interpr. | Miscellaneous |

-

3.1. Species (one per line): editable field |~
Rank Models Tetrahymena pyriformis -
Sort by Date L
Model About T
Model Options -
Display Domain
Display tautomeric filter 3.2. Endpoints (one per line): editable field

Apply tautomers filter

i [

Show model pertinance

Display QMRF
Edit QMRF data.. ===
Display Training Set

Endpoint
Display Test Set |(mt selected) v]
Predict > rofile
Delete Model )
< [l ] »

Delete Predictions

Check calculations ... [

Rebuild ... Save ] [ Cancel ]

1. Right click above the model; 2. Select Edit QMRF data. 3. Fill in/edit
- fields of QMRF template -




QSAR TOOLBOX

Data Gap Filling
Perform prediction for chemicals in domain

QSAR TOOLBOX @

Filling

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

Target Endpoint

Relevant (Q)5AR models
REATE A NEW QSAR.
etrahymena Furfural

Display Training Set
Display Test Set

(Q)SAR. models|
Predict

Delete Madel

Delete Predictions

Check calculations ...

» Profiling » Endpoint

— prey
th ool

» Category Definition » Data Gap Filling

LW R

About Update

Structure

EHSubstance Identity
Ecotoxicological Information

?EIAquatic Toxicity

—HAvoidance

(2 Predict Current Chemical
[ Predict All Chemicals
I Predict Chemicals in Domain

(112)

(3/6)

‘ Rank Models
@ SortbyDate HProtozoa
—=ICiliophora
2 Model About
@ Model Options FICiliatea
Display Domain
! ! Tetrahymena p... (78/92) [N : 44.5 mg/lL M: 22 mgiL M: 103 mgiL
. Display tautomeric filter
[} G rHGrowth Inhibition (417)
o R rEHImmaobilisation
ow model pertinence
P —HPopulation (19/42) M: 569 mg/L
M Display QMRF FHuman Health Hazards (112),
Edit QMRF data ...
%
]
X
B

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

Data Gap Filling
Perform prediction for chemicals in domain

QSAR TOOLBO & - 0100 =
p a dpo ary De o D po
Datz Gap Fillng Method Elg = |[e2 |[e« | |2 |[E7 |[e2 |2
@ Read-across -
oy I3 ~c
Trend - & e i =,
@ Trend analysis Structure - ‘_/_/_/— ‘_/‘/‘/" ”_</_/ . l_f_/‘/‘,
QO (Q)SAR models () E . e e I #° E
Target Endpoint
HSubstance Identity
?Ecotoxicological Information
CAquatic Toxicity .
HHAvoidance (1/2)
HGrowth Inf i
(316) nformation
o Predicted 7 out of 843 chemicals
HProtozoa
HCiliophora
HCiliatea
Teirahiymena ... (78106} M- 44 5 mgiL
HE Growth Inhibition (47)
HEImmobilisation
“FPopulation (19/42) M: 569 mgiL
[EHHuman Health Hazards (112),
{Q)5AR models in nodes below
t relevant (
'\ >

643 Aldehydes (Acute toxicity) Strict (US-EPA New Chemical Categories) Create predictions by QSAR 640/643 IGC50 Tetrahymena Furfural: 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).

The OECD QSAR Toolbox for Grouping Chemicals into Categories 15.07.2016 71



QSAR TOOLBOX

Export QSAR results

- m
QSAR TOOLBOX E sh Y0100

» Profiling ¥ Endpoint » Category Definition » Data Gap Filling

Filling

L4

Apply

5 e e\ E

About Update

| [0 | [E1

|2 |5 |[es

Data Gap Filing Method |‘P"a |57 | |53 | |59
® Read-across -
IS ’ cH
® Trend analysis n
ly Structure 3 Jc"
0O (Q)SAR models P == K
Target Endpaint
- = [HSubstance Identity
al on
Aqu ?Ecotoxicolog\cal Information
I —
Ciliophora Ciliatea aiatlDNCR .
= — EHAvoidance (1/2)
=
Relevant (Q)5AR mod (3/6)
NE!
1GC50 na Furfurall
-IProtozoa
- Ciliophara 1
HCiliatea
5 "~ (- 131(30 2-5641
Tetrahymena pynformis (| Hide
HHGrowth Inhibition Show hidden
EHImmaobilisation - i
. ollapse a
~#Population 1 =
HHuman Health Hazards Sort (targets priority) ¥
Sort 3
Function... L4
Set tree hierarchy... 2
Q)SAR models in nodes below (o Export CAS s
(@ Export A
- = W Wiki search species
nt Copy path
stimated D <

M: 3.9 mg/lL

M: 44.5 mg/L M: 22 mg/L M: 103 me

M: 569 mg

model; 2. Select Export (see next screen shot).

1. Right click on the row of endpoint tree associated with predictions from the QSAR
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QSAR TOOLBOX

Export QSAR results

T P FTE
QSAR TOOLBOX ® o T oot ol B

About Update

» Profiling ¥ Endpoint » Category Definition » Data Gap Filling

Filling

#

into Categori
Apply

Developed by LMC, Bulgaria
Data Gap Fillng Method | [ [7 | [e2 | e | [e0 | [e1 | [e2 | g2 | g4 | [es

® Read-across

L o
@ Trend analysis e ’_/J_/_/_/ ’_/J_/_/_v i '_/‘/‘/‘,
Structure s o —~ (!
O (Q)SAR models b (_\_')b C{J B E 5 ¥, 5!_<

i QSAR Taolbox 3.4.0.14 X
Target Endpoint
_ [ESubstance Identity Export completed successfully.
n
uati . Ecotoxicological Information 2

L =Aquatic Toxicity | ,&M as =1
- - HEAvoidance (1/2) « SN > ThisPC » MewVolume (D) > TB34 > Newfolder v | @& | Search New folder )
n ECOSAR
_ tIGrowth Organize +  New folder =~ @
Relevant (Q)SAR models (3/8) & Downloads # ~  Name - Date modified Type Size
1GC50 Tetrahymena Furfural Pocuments % No items match your search
=) Pictures #
HProtozoa DOIT List
ECiliophora Bomples
SCilizt New Tutorial
iliatea
et 5 mg/L M: 22 mg/L M: 103
R 5 myg - 22 mg - mg
Tetrahymena pyriformis (7 : & OneDrive
HHGrowth Inhibition Show hidden [ This PC 3
Immoh||.\sat|on Collapse all e Local Disk (C) ¥
g Ropiiaton ( File name: | Export prediction from TB 3.4 V4 - M- 569 mg
3
EHuman Health Hazards Sort (targets priority) Save as type: | ~TXT (Text File) <
Sort L4
Function... 3 A Hide Folders Zons cared

Set tree hierarchy...

5 s 5
[Q)SAR models in nodes below) I Export CAS list

& Export 4
N/ Wiki search species
¥ Only chemical relevant Copy path

d

labelled with RED check marks; 2. Browse to save 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.

» TB34 » MNew folder

~
Mame Date modified Type Size
Export prediction from TB 3.4t e  — E—
D Tutorial 9.thw Dpen
Print EH5 ¢ - Epot eefcion o TE 3401 Bl ? X
“ HOME BSHT  PMELNOIT FOMALS DL RVEN VBN 0MSS S
Edit — Fanton - &
. Goned | wormal Bad [u a4
7-Zip > ] fomp
fog @ o Good Meutral N So it
Scan with Windows Defender... 2 LU Fpae st
5 syt 5omma o spes s e B
ﬁ Convert to PDF in Foxit Reader Y
Open with > Excel (desktop) ] E F G H J K L M N 0 ' Q@ R s T v
E [Detbese Q4 0as ed:ushor s o ¥ingiom Phylum Reference|
Notepad unt Durabon Endpoint i ingtom Py 1
&= Hg Workbench 3 pa ‘Muraldet 0=0C1=CC smgh  8h G50 Eootanico| Aquatic 0 High Quaity N0 SchufirTCiistes ImpaimeNo  Growth Procosca Ciiophor: Toxicoiog |
-9 TortoiseHg > Luralie 0=CI=CC 6 L1653 mgl  8h G50 ExctoiolAquatic 0 HgnQusity N0 Glites IngaimeNo  Growth _Prosonaa Gliophor:Towieiog |
urakie 0=0LIC LB LI6EY) mgl b 60 Eochosica Aquatc O i Qudiy MO Ciides Ingaime o Growth Prodosca CliophoreToniesog |
. barose- DCC{ojOlCIOOIC=0]OCDICIO)CIOKiojoL
g Add to archive... E Search the Store Ei Iiclojloic=0jaciciojelje(oicol ! |
hexanalh CCCO0C=C 1mgh  48h 1G5 ‘Eootanico| Aquatic 0 High Quality MO Schultr T.Clitea  impaimme No Giowth  Protoaca Gilicphor Towkolog:
B Addte "Export prediction from TB 3.4rar" Choose another app Leaphthe0=Cecn: sargl  sh G0 EoioAECOMRLEY M0 ShdnTOimE: impimeNo  Gowh P GlihoToomiog
g Compress and email... ghenor Dl WImgl  48h 1630 EovoricolAquatic 0 fighQudity MO Stz T.Cistea Impaime N0 Growth  Profozoa Gilioghore Towcokog T
g Compress to "Export prediction from TB 3.4.rar" and email berlde (0ctar|0Ckcl (=0
thense 000{0j0(0]c0
Restore previous versions heptadet CrrCCCL: gl Sh IGS0 Etoio/AquEtcOHgh Quity MO Stz TCfiaes ingaimeNo  Growth Protaoa GiiophareTowesiog|
Tenyhe CCCOCC wimgl  Sh  GG0 EoctoiolAQuatc OHigh Quaity M0 Shotr TCliaes ImpaitmeMo  Growdn  Preoaca Ciliophar Tovcoiog |
Send to > 4 1BES dmethas (0clmefC-Djod
13 15T butyelde (0000 gl ShI6G0 Eoctosico Aquatc O High Qudity MO chultr T0iitea Imgaime N Growth  Proonca Ciliophore Tovicsog |
T 5 Be14 glyoricz00(=0)C0
7 15415 hamneseCCI0)I0|CIO]C(O)c=0
Copy G025 pyrses CrId0)dC-0d00jm[HLAH]
1 gl Sh 650 Eoctosico Aquatc O High Quaity MO Schulty TCitea Imgaimme b Growth  Proonca Giliophore Tovicoog|
Create shortcut Mgl #h G050 EootanitolAquatic . High Qudlity N0 ShultrTClices ImpaimeNo  Growh Procosoa Cliophor Toicoiog T
Delete
Rename )
2 67569 meaochlo DCI=0JOJ-000C0
Properties 24365-47 enpeptin CO{CYOO{C(0NCICCTNOINN)C=0 NGO fclcclcicueic=o
3 A1 ethanaba 00
BT outoeal (000 wmgh  sh 630 Etoio/AquEtcOHgh Quity MO Stz TCfiates InpaimeNo  Growth Protoaoa Giiophare Toweniog|
3 %13 memitooge mrgl  sh G0 WghQuaity M0 ShotrTCfiaes imgaimeNo  Growh Prosonos GliophorTouciog
Exportpredicion fum T334 | @ f 0
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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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