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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 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 of aldehydes to
Tetrahymena pyriformis. The presentation
addresses specifically:

* predicting acute toxicity for a target chemical;
* building a 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 98-01-1;
extract available experimental results;
search for analogues;

estimate the 48h-1GC50 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:

* Input

* Profiling

* Data

* Category Definition
* Data Gap Filling

®* Report

The OECD QSAR Toolbox for Grouping Chemicals into Categories July 2017 9



QSAR TOOLBOX

Outlook

* Background
* Objectives
* The exercise

* Workflow of the exercise
*Input

The OECD QSAR Toolbox for Grouping Chemicals into Categories July 2017 10



QSAR TOOLBOX

01010
QSAR TOOLBOX l'h 100 B

» Category cefinition  ® Data Gag Filling * Repart

Document Single Chemi Chemnical List Search Target Endpaint

' | & e =2 E | @
New Open Close Save CAS Name et 5 L [F3 u wery Define
Documents
& Document 1

98-01-1
O=Ccleccol
High

Mono constituent

2-furaldelryde
2-Furancarboxaldehyde
FLUFLIRAL

1. Click on CAS# 2. Enter CAS# 98-01-1; 3. Click Search;
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QSAR TOOLBOX

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.
Note it is unselected by default.

QSAR TODODLBOX

Document

R & X @&
Hew  Opem  Clse  Smve

Boauments
i Document 1

In case a structure has
L!A 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 to be retained for
the subsequent workflow.

1. Mark desired chemical (in case there is only one chemical it is marked by default);
2. Click OK to add chemical in data matrix;
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QSAR TOOLBOX

Input
Target chemical identity

®* Target chemical is displayed on the data matrix.

®* To see chemical identification click on the box next to
“Structure info” (see next screen shot).
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QSAR TOOLBOX

Chemical Input
Target chemical identity

QSAR TOOLBOX @

¥ Input ® Profiling » Category definition P Data Gap Filling P Report

Document Single Chemical Chemical List Search Target Endpoint

& X | T i & . = B E E- H ¢ ©

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

Documents Filter endpoint tree...

Structure
O

& Document 1
# CAS: 98011

[ Structure info H
—— CAS Number 298-01-1
L CAS Smiles relation High |
—— Chemical name(s) 2-furaldehyde
—— Composition I
—— Molecular Formula C5H402 I
—— Predefined substance type Mono constituent |
L structural Formula | O=Ceiceco
Parameters

Physical Chemical Properties.

[#] Environmental Fate and Transport
[# Ecotoxicological Information

[#] Human Health Hazards
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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.

* To help the user to choose suitable profiling methods, a
new feature has been developed - see next slide
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QSAR TOOLBOX

Profiling
Profiling the target chemical

01010
QSAR TOOLBOX h $Bi0d

¥ Category definition  » Diata Gap Filin

Profiling Custom profile

New

df Environmental Fate and Transport

5] Ecotoxicological Information

Aguatic Toxicity AW W
Sediment toxicity

Terrestrial Toxicity

[E Human Health Hazards

i Target endpoint

Hydirolysis halfife (Ka, pH 7){Hydrowin)
I Hycrolysis halife (K3, pH 8){Hydrown)
l Hydrolysss half-ife (Kb, pH 7){Hydrowin)

[ Hydrolyss half-ife (Kb, pH 8} Hydrowin)
W Hydrolyss half-ife (pH 6.5-7.4)

I Tonization at pH = 1

I Ionization at pH = 4

M Tonization at pH = 7.4
M lonization at pH = 9
Ithhhdhobch‘.‘E

B Aguatic toodcity classification by ECOSAR

MetabolismyTransformations

1. Click on the box to open the nodes of
the tree;
2. Mark the box in the data matrix
related to the target endpoint of
chemical;
3. From Profiling / Profiling methods /

Options / Color by (pop-up menu) select
Endpoint selected in the data matrix

According to the legend profilers related
to the selected endpoint are highlighted in

Green or Orange
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Endpoint selected in the data matrix

O Suitable
. Plausible
D Unclassified
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QSAR TOOLBOX

Profiling
Profiling the target chemical

For this example, select all profilers.

QSAR TOOLBOX rh

Profiling Custom

°F 2

fpply  View New  Delete

[~} Dexumnents

98-01-1

High
Chemical nameqs) 2-furaldehyde i
Composition

Molecular Formula C5Ra02

Predefined substance type Mono constituent

Structural Formula O=Ccloccol
"rofiling methods [ Parameters

[E Physical Chemical Properties.

[3 Environmental Fate and Transport

[ Ecotoxicological Information

[Z) Human Health Hazards

1. Check Select All; 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).

* Green-white rectangles in some result boxes indicate
there is more than one profiling result and the field
needs to be expanded.
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QSAR TOOLBOX

Profiling

- W\ 144
Profiles of “Furfural
QSAR TOOLBOX . m Fg In this case there is structural
s o B evidence that the target could

— 5 interact to DNA and proteins, it has

/ . also mode of action and it is as
aldehyde. This step is critical for
next grouping of analogues.

Basic [0.000, 10.000)
Rasc [0.000, 10.000)

lonization at pH = 1
lonization at pH = 4
lonization at pH = 7.4
lonization at pH = 9

o —— 1. Right click to see why the
R e )| target is Protein binder by “Protein
binding by OASIS”;

The “Protein binding by OASIS”
profiler has hierarchical structure
-| consisting of three levels:
Structural alert, Mechanistic alert

Not possible T o
DFRA less than 9% (DPRA 13%)
Out of mechanistic dormain

1 4 Chemical 1 (0=Cclcccol)
4 Protein binding by OASIS

4 Schiff base formation
4 Schiff base formation with carbonyl compounds

Aldehyde [-CHO]
Simple aldehyde (Genatox)

foveis F— and Mechanistic domain
o e — | 2. Left click on the “Explain”;
e w— 3. From the list of the profiling
L [ .| results Click on the structural alert
x R | “Aldehydes”;
_'1 : . 4. Click Details;
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QSAR TOOLBOX

Profiling
Profiles of “Furfura

| Definition | Properties | Training Set | Literature | Metalnfo Table | Scheme

III

Fitter: |

4 Praten binding by OASIS
4 Acylation . -
4 (Tiglcarbamaylation of protein nucleophiles i B
W
+ via nucleophilic addition reaction -t
mides
tion invoking a leaving group
clates o e o e B s
s [ :
e . e P et B, S Sfrmrazonn
N-Haloacylamides o [re—
Phosphanyl halides or cyanides
Sulphanyl halides or cyanides
Thigsulfirates | ComlaK St e 4 50 Pt by Tk Fomc, L
Honat _ 3 Peewics . ket D4 S, €. Hobi, 5.0 Rt D o041, 1816
; uiarate P "y o AR L1340 B0
4 Ester aminolysis & Lpmk kL mALM {58 B, A, 941, 131281
Amides © Dot &, M. A o, € Lown, T Mo . Compach, -

Comare Bormares, 3008, 8,61

Dithiocarbamate salts "

Dithiccarbamates
Dithioesters
4 Ester aminolvsis or thiohsis

[0] Structure Query | Metabolism

Contents . SMARTS.

4 @Queries > - 1}=[#E] S [[#6]{<-TH[# 1] <-1H1 =
e [26h}{>-1)= (28] STi=8Ji<-TL =] <- I}

4 Masks
Search 1: SMARTS View mode: Facade M| Navigation mode: (P g
Search 2 SMARTS

Search 3: SMARTS

[4 Gueries . o
4 Query 1 [SMARTS) omplex search options 1
Wap S M e
4 Masks . °/
Mask 1 (SMARTS) Ignare steres information [1 ]
Mask 2 [SMARTS) Bxact match
Mask 3 [SMARTS)

Queries execution mode | All

Mapping

! Unique mappings

Max maps | 1000

Left click on any marked atom to explore

1. Structural boundary of the category; 2. Definition of the used common fragments;
Mechanistic justification of the category (Literature tab)

L
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QSAR TOOLBOX

Outlook

* Background
* Objectives
* The exercise

* Workflow of the exercise
* Input
* Profiling
°*Data
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QSAR TOOLBOX

Data
Extracting endpoint values

A new functionality for specifying bases containing data with desired endpoint is available
(similar to this one for suitable profiling methods). In our case we will use all databases.

——
01010
o1 o

——
QSAR TOOLBOX @ 10100

¥ Category definition P Data Gap Filling

Data Import Export
s a8 X
Gather Import  IUCUD6 UCLIDG

° Documents Filter endpoint tree...

L AN
# 0

Structure

f—— lonization at pH = 1 Basic [0.000, 10.000)
{— lonization at pH = 4 Basic [0.000, 10.000)
+— lonization at pH = 7.4 Basic (0,000, 10.000)
t—— lonization at pH = 9 Basic 0,000, 10.000)
Schiff base formation
t— Protein binding by OASIS Schiff base formation > > Schiff base formation with carbonyl compounds
Schiff base formation >> Schiff base formation with carbonyl compounds >> Aldehydes
f— Protein binding by OECD No alert found
{—— Protein binding potency Not possible to classify according to these rules (GSH)
t— Protein binding potency Cys (DPRA 13%) DPRA less than 9% (DPRA 13%) =
f—— Protein binding potency Lys (DPRA 13%) Out of mechanistic domain

j—— Toxic hazard classification by Cramer Hig
‘—— Toxic hazard classification by Cramer (extended) | = <
—{z] Endpoint Specific

}—— Acute aquatic toxicity classification by Verha ...
f—— Acute aquatic toxicity MOA by OASIS

—— Aquatic toxicity classification by ECOSAR ono)

t—— Bioaccumulation - metabolism alerts Aldehyde [-CHO) -

f—— Bioaccumutation - metabolism haif-lives Fast

|— Biodegradation fragments (BioWIN MITI) Aldehyde [-CHO) 2

f—— Carcinogenicity (genotox and nongenotox) al ... | Simele aicenyde (Genotox) 2

= DART scheme Not known edent reproductive and o P towe potential

t—— DNA alerts for AMES by OASIS No alert found

{—— DNA alerts for CA and MNT by OASIS No alert found

t—— Eye irmitation/corrosion Exclusion rules by BIR Undefined

t—— Eye irritation/corrosion Inclusion rules by BIR Inclusion rules not met 1 L] G o to Da ta

f—— In vitro mutagenicity (Ames test) alerts by ISS Sim,

e z 2. Select all databases

f—— Keratinocyte gene expression Not possible to classify according to these rules
t—— Oncologic Primary Classification Aldehyde Type Compounds -
t—— Protein binding alerts for Chromosomal aberra ... | No alert found 3. Cllck Gather
f—— Protein binding alerts for skin sensitization a ... tego

t—— Protein binding alerts for skin sensitization ...

L Dratain Rindinn Datancy h ©1 AT N alart fouind
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QSAR TOOLBOX

Data
Process of collecting data

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

Export

CUDE  IUCUDE

Structure

f= lonization at pH = 1 Buasic [0000, 10,000}

f—— lonization at pH = 4 Bz [0.000, 10.000)

I— lonization at pH = 7.4 Basic [0.000, 10,000

F— lonizstion at pH = 9

[t bt OASE ® Allendpaints O Chocse [ from Teutomers I
|— Protein binding by OECD

|— Protein binding potency [ g [ canem |
{— Protein binding patency Cys [DPRA 13%) cme ]

f— Protein binding potency Lys (DPRA 13%) Out of mechaniste doman
= Toxic hazard classification by Cramer Hagh (Class

- by Cramer
Specilic

p— Acule aquatic toxicity classification by Verha ... Class
b— Acute aquatic toxicity MOA by OASIS Alder,
p—— Aquatic toxicity classification by ECOSAR Aldetrydes (Mono) . .
[ L et R ey Aldehyde [-CHO] 570 points added across 1 chemicals.
t—— Bioaccumulation - metabolism hall-lives Fast
p—— Biodegradation fragments. (BsoWIN MITI) Aldehyde [-CHOJ

— C (genctox al.. Simple sldehyde (Genoton

f—— DART scheme e ke precedent reproductive and cevelopmental tonc potertial
= DNA alorts for AMES by OASIS No alert found

f—— DMNA aslerts for CA and MNT by OASIS No alert found
p—— Eye irmitation/corrosion Exclusion rules by BIR Undefined
—— Eye irmitation/corrosion inclusion rules by BIR Inch:

p—— in vitro mutagenicity (Ames lest) alerts by 1SS Fpe
= In vivo mutagenicity (Micronucleus) alerts by IS5
— Heratinocyte gene expression

p—— Oncologic Primary Classification

T
" n

1. Click OK to read all available data

ds

f— Protein binding alerts for Chromosomal aberra —.
{—— Protein binding alerts for skin sensitization a ...
p= Protein binding alerts for skin sensitization ...
L Bvntain Bindinn Casanc h AT

A window with “Read data?” appears. Now the user could choose (via radio button) to
collect “All” or “Endpoint specific” data. In our case collect “All”.
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QSAR TOOLBOX

Data
Read data for analogues

In this example, an insert window appears stating that there were found 570
data points available for the target chemical appears. Click OK.

01010
01 0
QSAR TOOLBOX rh 10100

¥ Frofiling Data ¥ Category definition ¥ Data Gap Filling

Import Export

@ X

Gather Import  IUCLIDG IUCLIDG

° Documents Filter endpoint tree...

Structure
O

° Databases
Options 4

select Al | Unselect AIL || Invert

Physical Chemical Properties
;zgj:g ::actu-.rﬂ:v COLIPA R ra—
erimental pKa [&) Parameters

H Experimental RC50 [#] Physical Chemical Properties {1110y M: 0.41 .:
m -~ [#] Environmental Fate and Transport {(112)| M: 0 .
FEIETIELELIE 5] Ecotoxicological Information |
accumuftion Canaca Aquatic Toxicity PR CUGDY M: <0426mg/L |
y ish CEFIC LRI Sediment toxicity

(+] Terrestrial Toxicity 1/215) [ M: <100 ugforg n
[#] Human Health Hazards 1172) | M: =0.54=1.63 mg/L o
[® Profile

<

Sedim |erd' Accumulation Factor U

g
>
5E
=

ECOTOX

™ Hydrolysis rate constant QAS

¥ kM database Environment anauja
Mn

B Physchem EPISUITE Data are displayed into the data matrix

Ecotoxicological Information

<lefefafafafelafa]<]

Aguatic ECETOC
Aguatic Japan MoE
Aguatic OASIS
ECHA CHEM
ECOTOX
n syn

Human Health Hazards
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QSAR TOOLBOX

Outlook

* Background
* Objectives
* The exercise

* Workflow of the exercise
®* Chemical Input
* Profiling
*Data
* 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 by US-EPA categorization
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QSAR TOOLBOX

Category definition
Navigate to the target endpoint

e
QSAR TOOLBOX @
» input

QSAR TOOLBOX

» Profiling

Categorize

B B %=

Define Define with metabolism Subcategorize Combine

Categorize

& *

Define Define with metabolism Subcategorize Com#Fie

° Documents & Document
- # CAS: 11
& Document 1

# CAS: 98011

Structure
O

Structure info
[#] Parameters
[#] Physical Chemical Properties (1110)| M: 0.41

AW SW

]
Envir Fate and port (1/12)| M: 0 n
Ecotoxicological Information (1/376)| M: <0.426 mg/L n
[¥] Human Health Hazards (1172) | M: »0.54+1.63 mg/L a = Telrahymena gyrformis (1)

Profile

° Grouping methods
Options 4

1. Use Filter (in green) to type “Tetra” in the empty field and click Enter; 2. This will open
nodes of data matrix to the 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 New Chemical Category

® Click Define (see next screen shot)
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QSAR TOOLBOX

Category definition
Defining US-EPA category

—
01010
oo
10100
» Data » Category defint L ng * Report

T Target
Aldehydes (Acute tawicity)

AW SW

Profiles

&)

Acid Chlorides

Acrylamides

Acrylates/Methacrylates [dcute toxicity)
Acrylates/Methacrylates (Chronic toxicity)
Aldehydes (Chronic toxicity)

Aliphatic Amines

Alkcupilanes

[Tex [ camce |

1. Highlight "“US-EPA New Chemical Categories”; 2. Click Define; 3. Put a tick in the

Strict box (see next screen shot); 4. Click OK to confirm the category Aldehydes (Acute
toxicity);
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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
Defining US-EPA category strict functionality

Input

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

A
Defined Category

Strict Filter

Analogue 1 Analogue 2 Analogue 3
//O /:O o
cl cﬁg lcg/@/ @

Analogue 4  Analogue 5

CHs

/\/\/:O %GHs
July 2017 Vans 32
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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 "Data”.

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

gap filling.
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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)

¥ Gather data x

Al endpoints ) Choose.. [] from Tautomers 15735 points added across 655 chemicals.

ok || cancel
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QSAR TOOLBOX

Category definition
Summary information for Analogues

After a message for number of data collected the experimental results for the
target and analogues are inserted into the matrix.

21010
QSAR TODLBOX Sar00 B

» Data Gap Filing ¥ Report

Categorize

B E R‘E

Define  Define with metabolism Subs

[~} Documents
& Document 1
# CAS: 98011
1 US-EPA New Chemical Categories
(1018
Tetrahymena pyriformis (72/72)| M: 125 mg/L ‘ [ME31T mpt NET12 mgl

i
312)
()
(2385)
(52173)
(28)
(] Growth Fate, Biomass and Yield (1/4)
- . | Growth Rate, Cell Density, Blomass (1)
e |31 Growth Rate, Cell Number & Biomass ()
r—{=] Growth Rate, Cell Yield (112)
—{3] Histology (311
(& immobidisation (12113)
| Immobiization (1)
(3] Immunoiogical (24)
=] Inhibition of Pholosynthesis (113
= njury (113)
(] Larval Development (1)
& Length (114)
—{=] Less of Schooling Behaviour, Hyperactivity and _(1/1)
(& Morphoiogy (213)
|1 Mortaity and Behaviour (12)
t—{=] Mortality of Embrycs/anvae (1)
—{=] Mortality, Activity (11
—{&] Mortaity, Target Organ Pathologies (12)

= No Data (34) | T I 1 [M:6.62 mg/L

{3 Ctservations (1)) | 1 1 { }

PSS — Ty

666
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QSAR TOOLBOX

Outlook

* Background
* Objectives
* The exercise

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

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

r|» amo
TOOLBOX ola L'h oo B
gt » Profiing » Duta » Report

P Category definition  * Cuta Gag

tttttt

@12)
rrrrr
(2v85)
::::::::
------

11111

|||||
lllll

11111
rrrrrr

11111

666

1. Go to Data Gap Filling 2. Highlight the Data gap corresponding to IGC50,
Tetrahymena pyriformis under the target chemical; 3. Select Trend analysis;
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QSAR TOOLBOX

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

* A message for possible data inconsistency appears
* It is recommended the log(1/mol/L) scale to be chosen

=] Possible data inconsistency X

Gap filling scale/unit

@ log(1/mol/L)
moi7t

Data 72/72: Chemicals 72/72

oK | Concel |

®* The resulting plot can be seen on next screen shot
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QSAR TOOLBOX

Data Gap Filling
GC 50 48h

OSAR TOOLBOX

Workflow

.

«

Gap Filling

Trend analysis Read across

(Q)SAR

Documents

&

» Input

¥ Profiling

®

-

Standardized Automated

Filter endpoint trec...

th

» Category definition

ent 1

1 [target]

of T. pyriformis)

The OECD QSAR Toolbox
for Grouping Chemicals
tegories

Developed by LMC, Bulgaria)

98011 ot
US-EPA New Chemical Categories . Structure \\_/@> *;(v(/* R Mo PO i e N /@,
Y Enter GF(TA) with 72 chemicals, 72 data points . L,
I e v
—{# Behaviour (4/4)
t—{#] Biochemistry (1/5)|
+—{#] Biomass (8121)]
@ Cell Yield (114)
—{& Enzyme(s) (112)|
(213)] M 15 mg/L ol
(-] Protozoa
(-] Ciliophora
(-] Ciliatea
[ I— | Tetrahymena pyriformis (72/72)| M: 145 mg/L M:317 mg/L [ M T2 mgit [ M:38 mgn [ M 14 mg/t M:7.96 mg/L | M:82 mgn M: 937 mg/L M: 191 mg/L M: 167 mg/L
(116)
[~} Data Gap Filling Settings ] Undefined Endpoint 172)
L Rrasdh Inhihition rannl -
Only endpoint relevant 3 D
Only chemical relevant
) . Ezairs Trend analysis prediction for IGC50, based on 71 values
At this position: ¥ Observed: 145 mg/L; Predicted: 101 mg/L
Model tion: IGC50 = 265 (£0.301) + 0385 (£0.135) * Kow, 1/mol/L}
Select a cell with a rigid (bold) path Prediction © savaen (£0301 ¢ 0355 (013577 g Kow lealiimed
Automated workfiows 5] hd ° .
Standartized workflows i L ]
X =
Cumulative frequency | =,
£
E
Residuals =
s
Statistics 8,
S
5 )

2
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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 previous screen
shot).

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

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

* The LIGHT BLUE dots (see the following screen shots)
represent analogues belonging to different subcategories.

The OECD QSAR Toolbox for Grouping Chemicals into Categories July 2017 40



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

* 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
- 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

==

nnnnnn

chchchch

Trend anabysia prediction for 1GCS0, based on 71 values Select / filter data
145 q ted

Observed: 145 mg/L: Predicted: 101 mg/L
M equaton: 1GCE0 = 286 (10.007) « 0064 (00106] * log Kow. lepl/mail) I » 1
L] ° ® - T
. . ol B Maek chemicals by WS
L — r >
s « ® Mark chemi iptor value

= ] —
E ° - ® !_ —
£ °® . e % . T  — 0" Mark outliers
2 ___..——"'__ ] b o iiter points by test conditions
- 3____-: % o .'.é [ - Mack focused chemical
. b e Mark focused paints
.

1. Click Select / filter data; 2. Select Subcategorize; 3. Select “"Acute aquatic toxicity
MOA by OASIS” (note there is the same suggestion of appropriate for subcategorization
profiles and metabolic simulators); 4. Click "Remove selected” to eliminate dissimilar to
the target chemicals
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QSAR TOOLBOX

Data Gap Filling

(IGC 50 48h of T. pyriformis)
Subcategorization 2:Protein binding by OASIS

Schiff base formation
Schiff base formation > > Schiff ba
Schiff base formation > > Schiff ba

Proten binding potency Cys (DPRA 13%)
Protein binding potency Lys (DPRA 13%)
Tooic hazard classfication by Cramer

/

51

Towic hazard chssfication by Cramer (extended)
4 Endpoint Specific -
Differ from target by

®) At least one catege
) Al categaries

M 937 mgit.

M: 7.96 mg/L [

M: 8.2 mg/L | M 191 mgnt

Do not account metabolsm
4 Documen
Observed Mammakan metabolsm
Observed Microbal matabolsm
Observed Rat In vive metabolsm
Observed rat Iver metabolsm with quantitatwe data
Observed Rat Liver 9 metabolsm
« Simulated
Autcoddation smubitor
Autonidation smubitor (akaine medium)
Dissociztion smulstor
Hydrolysis smubtor (acidic)
Hydrolysis smubtor (basic)
Hydrolyss smulitor (neutral)

M: ca 70 mg/L

Selected 39 (28/67)

=z
o
i
3

M: 167 mg/L

[T

Select different

in vivo Rat metabolsm smubtor
Microb@l meatabolsm simulator

Trend analysis

for 1GCS0, based on 67 values

At thiz position:

- e |
r_...---""

: 145 ma/L: : 161 ma/L
Model squaton: KCH) = 117 (10242) + 0488 (207197 * kg Kow logltimelit)

Select / filter data

+ a cell with a rigid

=
L

1650 [log t/mal/L)]
.

Mark chemicals by WS |
Mark chemicals by descriptor value
Mark cutliers ]
Mark focused chemical
Mark focused paints ]
Remove .

1. Select “Protein binding by OASIS”;
2. Click "Remove selected” to eliminate dissimilar to the target chemicals.
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QSAR TOOLBOX

Data Gap Filling

(IGC 50 48h of T. pyriformis)
Subcategorization 3: Aquatic toxicity classification by ECOSAR

Towse hazard dassfication by Cramer Aldehydes (Mons)
Touic hazard dassfication by Cramer (extended)
Endpoint Specific

Bioacournubtion - metabolsm alerts

Bioacournubation - metabolsm half-lves

Blodegradation fragments (BioWIN MITI)

Carcnogenicty {genotox and nongenotox) alerts by 155

DART scheme

DNA alerts for AMES by OASIS

DA alerts for CA and MNT by QASIS r T

Eye iritation/ cormosion Exchusion rules by BIR Difer from targetby L { 4 { { | Il !

Eye mitation/corrosion Inclusion rubes by BfR § ® Atleastone categs  |[STOR) | 1 | | ! ! | M: 29 mgiL m|
- . S et el ) AN categocies

Options [ M 124 mgil
[#][ selectan | Unselect a et M: 314 mgit
Do not account metabolsm ~ | | (28) Aldehydes (Mano) I I | I I |
4 Documented {1) &
Dbserved Mammalan metabolsm T
Obsenved Microbal metabolsm
Observed Rat In vivo metabolsm
Observed rat ver metabolsm with quantiative data
Observed Rat Liver 59 metabolsm
= Simulated
Autoxidation smulator . - + + 1 + +
Autoxidation smulator (akalne medium) ! 1 1
Dissociation smulstor J: 181 mg/L M: 216 ma/L | M:236 mgnL M 148 mgnL M 103 mgiL M: 152 mgiL M 104 mgnL [M235mg
Hydrolyss smulator (acidic) M2 mglL M: 047 mgiL 1 I M: >93 mgiL
Hydrolysis simubtor (basic) Selected 1 (27/28) [ L L L]

Hydrolysis simubitor (neutral) '—|
AN Select different

in vivo Rat metabolsm simubtor

Microbial metabolsm smulatar <1t Flemaove selected 'llendandr‘ais prediction for IGC50, based on 28 values Select / flter data

45 ma/L; Predicted: 281

Model squation: IGCS0 = 209 {£0238) + 0530 (201007 * log Kow. legll/malL) -
[ ] y
L
I Mark chemicals by WS
Maric chernicals by descriptor value

M 29 mgrL

21

_E_ Mark outliers

Fy Filter points by test conditions
23] ]
3 Maek focused chemical

Mark focused points.

1. Select “"Aquatic toxicity classification by ECOSAR";
2. Click "Remove selected” to eliminate dissimilar to the target chemicals;
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QSAR TOOLBOX

Datsbase e
Freeritiry Afflatan

+ Goneral Mechaned
Beter Bk hal it [Bown]
B e 4}

Marreralan 3
Diriared Merohi matibshn
Diriarvid B3t 1 v metinciem
Dbmerved 13t her mesabolem wth Qeanttatve 2t
Dbservest Bt Lves 59 matatolem

+ Smulated

Astietanos sy

Atrmatation smuior (akaine medui)

tn umulstor

Data Gap Filling Settings

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

=

1

IGCS0 [log(1/mel/L]

L

T ]
[ __.__.-—-‘“‘—_ 5.— -
%

pyritormis (287281 M: 191 mg/L | M: 216 mg/L I [ M: 148 mg/L ™ 103 mgL. M 152 mgiL | M 108 mgiL [ M 235 mgit M 534 me

f—{E] Growth Inhibatson (THT) | M: 124 mg/L n! M: QAT mg/l M | | M: >9.3 mg/L nl

{—{&] Growth Rate {11141} | M: 16 mgil .IM-ZI.SMQ.I'L = 1 ‘M-Hmmg,-l al

] Growth Rate, Ced Density, Biomass oy M: 188 mg/L

|~ Growth Rate, Cel Number & Blomass 1) | 1 1 I

|- Growth Rate, Cel Yiel 2 [ I

I Immobilisation 27) W15 mgiL | (™32 mgrt I

k{3 Respiration Rate (W12) Tu:zzo malt al [ M52 mgnL l:

L) Zero Immabilisaticn ) M: 18 mgi =
Trend anabysis prediction for 1GCS0, based on 27 values. Salact [ filter data
Observed: 145 ma/L; Predicted: 268 I—i

Model squaten: IGCS0 » 212 (£0256) « 0520 (+0.106 * log Kow. legil/malL) i—
[ ] —

[ Mok chemicasbyws |
| Mack chemical by descriptor value |

Mark cutliers.

/ Accept prediction

1. Close “Subcategorization” window 2. Click “Accept prediction”; 3. Click “Yes” (*No”
allows to continue with the subcategorization);
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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 - Adequacy

QSAR = ) v =]
tree... 20 |as [110 |1s2 168 182 217 a7 281
o~ . o e . . . ¢
1 ~ .l.CX._I e Y = HVLO/ ,9 o SNPS -.% ~
- .l - by
(1) TM: 29 mgn.
Tetrahymena pyriformis (28/20)| M: 191 ma/L [M:216 mg/L M: 286 mg/L [ M 128 gL [ M 103 mgiL M 152 mgiL lM: 104 mg/L IM:Z]SmgfL [ME58.8 me
| Growmn Inhibition anT)| M 124 mgit | M:047 mgiL al | | Mo83mgl o I
(—E Growth Rate (11147) M: 16 mg/L m| M35 mglL M: >100 mgit
(—{Z) Growth Rate, Cell Density, Biomass ()| | M: 185 mg/L
(—E Growth Rate, Cell Number & Biomass ()| |
[ Growth Rate, Cell Yield () |
(] Immobiisation 22) M: 15 mgiL W: 32 mgiL
(& Respiration Rate “na)| | M: 220 mg/L .' T 540 ma/L i T
L] Zero Immabdisation (172) M= 1.8 ma/L i
|
; 2
Lol Mequacy of prodicion | Select / filter data l
Model statetc B2 = 0802 R2ach = 0708 5 = 0003
Prediction — ® Subcategarize
Adequacy = 11 — L] Mark chemicals by WS
44 Ty Mark chemicals by descriptor value
Cumulative frequency é _‘___‘.,_F—-
g LI e Mark cutiers
Ressdusts = . L
3 * _— Filter points by test conditions
Seatistics 2 ° i
231 . é e ] Mark focused chernical
8 R
e ™ Ma s
_—F .
i L]
T T T T T T T T T T T T T
24 26 28 3 32 38 4 a2 44 46 48

34 36
IGCS0 (obs:) [log(1/maliL)]

1.

Position on the last level of document tree

2. Click “"Adequacy”;
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QSAR TOOLBOX

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

=

D

: @

1. Click “"Cumulative frequency; 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 - Residuals

QSAR TOOLBOX @

Gap Filling

M 29 mgi

Tetranymena pyrifoemis (28:29)| M: 191 mgiL M 216 maiL Iucm.mg.rL qusmga IM:‘Mm'l [W:152 mg/t M 102 mgrL M 235 maiL Iucsum'g

¢ residusts for 1GC50 | Select / fiter data |

Subcategonze |
[ |
Data Gag Filling Settings - Mark chemicals by descriptor value
Mark outliers
. Filter paints by test conditices |

] Mark focused chemical

=
&
1

1GC50 (residusts) [logi1fmol/L)]
[ ]
L]
]

=
L
L]
L
L

L . e
. Clear existing marks

05 4 .

1. Click “"Residuals”;

The OECD QSAR Toolbox for Grouping Chemicals into Categories July 2017 50



QSAR TOOLBOX

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

QSAR TOOLBOX

Gap Filling

Tetrahymana pyritormis (28/29)| M: 191 mg/L [ME2iEmgL ICELTR [ M8 mgiL [ W13 mgiL [MET5ZmgiL [M108 mgrL [ M:235 mgiL [ Mes9amy

Suatistical

Number of data points, (N}
Coefficient of determination, (R2)
Adjusted coefficient of determination, (R2adj)
Coefficient of determination - leave one cut. (Q2)
Data Gap Filling Sum of squared residuals, (S5R)
Standart deviation of residuals, (sN)
Sample standart deviation of ressduals, (5) Mark outiers
Fisher function, (F)
Fisher treshold for statistical 4 . (Fa) Filter pints by test conditions
b0
= meadel descriptor Intercept
- coeff. value. 212
- coeff. range =0.256
- significance. F
- max covariation 0.240 v b1
b1
- model descriptor log Kaw
- coeff. value 0.520
=0.106
- No L
- ma covariation Igzaﬂn bl / Accept prediction

28

1. Click “'Statistics”;
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QSAR TOOLBOX

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

QSAR TOOLBOX

e TR PN S N ] Ecotoxicological Information
(-] Aquatic Toxicity

) 125 ma/L
Tetrahymena pyriformis (28297 26 (60.2+1.26-03)

[M: 112 mg/L |M:3.9mgﬂ. M: 8.2 mg/L |M:191mgﬂ. M: 216 mg/L M: 296 ma/L M: 148 mg/L M: 103 mg

(%] Growth Inhibition M: 124 mg/L | V04T mgiL 2
(6049)| M: 0.59 mg/L M: 318 mg/L M: 25 mg/L A M: 131 (97,7228
Data Gap Filling Settings
Trend analysis prediction for IGC50, based on 27 values
Observed: 145 mg/1: Predicted: 268 mg/L
Mosel squation: IGCS0 = 212 [£0254) + 0520 [0.106) * kg Kow: logit/malls
L ] ® —
° L]
=4
- L ]
£
E‘ /" L
R
= L]
2,
L A B e B s T T S A S A S B L B
05 1 15 2 25 3 35 4 45 5
lag Kow /Acceptptednction
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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:
®* Go to the last row on the Document tree
* Click on "Model/QSAR”
* Select Save model

* Enter the model name and fill editable fields if
necessary

* Click on OK
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QSAR TOOLBOX

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

Save the derived QSAR model
T T B B

» Cata » Category defintion  * Data 1 ¥ Report

IGCS0_Tetrabymena_Furfural

[‘ M 191 mgiL 216 mgit M: 256 mg/L [ M: 148 mgiL ‘M: 103mg
Wi 124 mgiL | M:047 gL ]
IDE ul (M@0 |
Data Gap Filling Settings
on 27 values

I Kow, legl1/maiL)

old) path

& |“! Information

The model was saved successfully!

..................................................

1. Click "Model/QSAR"; 2. Select “"Save model”; 3. Type Name of the model and fill fields in
the Wizard if necessary (Use Next/Back buttons to navigate within it); 4. Click “Save
model”; 5. Click OK on the message;
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QSAR TOOLBOX

Outlook

* Background
* Objectives
* The exercise
* Workflow of the exercise
* Input
* Profiling
*Data
* Category definition
* Data gap filling
*QSAR model

The OECD QSAR Toolbox for Grouping Chemicals into Categories July 2017 55



QSAR TOOLBOX

Data Gap Fillin
How to see the derived QSAR?

i e

* Prafilng * Category definition

(2] Details for 14 (CHSAR medels

) US-EPA New Chemical Catogorics 0 Mortality Aldehydes (Mol

T‘F_ er ) ~|ECOSAR: DAPHNID ChY Aldehydes

2 761 mgil Branchiapoda (branchicpods) Mo domain available

(Meena) (1.0} a
Ecotoxicological Information CCOSAR: Fish (SW) 96 b LCS0 4 Agrinaptesygi (ruy-faned )
alogl | Mortasty Alcebydies (Mono) (10] 3 320 mgiL Sthex i Faved Rhes) o domain available |
Aguatic Toxicity AN SW . | | piny ray Al
[ & avoidance ) 1 ECOSAR: Fish [3W) ChY Aldehydes : 220 matL Actinopterygii (ray-finned Mo doman svalable
T (Mheena) (1.0} s - fishes.spiny rayed fishes) . 3
()| ECOSAR: FISH $6 h LCSO Mertality 5 225 mgil Actinapterygii [ray-fnned Hio domain meadsble I
T a fishees, spiny rayed fishes) s B
1 ECOSAR: FISH ChV Mldehydes ; Actinopterygn [ray-frined
. (Mona) (1.0) . 6 340 mglL fiches spiny rayed fshes) No domain available
T ECOSAR: GREEN ALGAE 96 h ECS0 . - - . B
T ch:a 1 Ridehydes (Mans) (10] . ' 762 mpt Hodeman et B
M: 145 maiL ECOSAR: GREEN ALGAE Chv ; MET128
Tetrahymena pyriformis (72/73) [ ms[ﬂﬁ_‘ 12E+03] o b rias (et (10 8 213 mgiL Nio domain available mgil
{7 Growth Inhiition (2355 | 1050 Tetrahymens_Furtural (1) % 268 mgiL Ciliatea In domain
—{¥] Fopulation (37r312)] M: 0,55 mgL B |
[ Human Health Hazards - T - LS50 - Pimephalies promelas | - i 1 .
Data Gap Filling Settings &) Genatic Toxicity ifathead minnow) (1.0} i 10 T16mgiL No doman available | |-

{=] In Witro M2 - LCS0 - Pimephales promelas

{fat b n 32 mgil N doman available 1
(%] Microcuiture Tetrazolium (MTT) Assay (2)| (fathasd mennaw] (1.0) . 9 | |
M3 - LCS0 - Pimephales pramelas ;
(fathead minnow) (1.0} . 12 865 mg/L No domain available
M4 - LCSD - Fimephales promelas . e
1 167 i N il
(fazhend minnow) (1.0} ; : 67 mgfl 2 domain pailable
Phatoinduced taxcity of Fiks (1.0) 14 Mot Phototaxic Out of domain

Find Rur Camcel

1. Select a non-Gap filling list from the document tree; 2. Note the accepted prediction is
inserted into data matrix 3. Click “(Q)SAR”; 4. 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:
* \/isualize the domain of the model:

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

* Enter in Data Gap filling

* Perform predictions for:
* Selected chemical
* All chemicals (in the matrix)
®* Chemicals in domain:
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QSAR TOOLBOX

Data Gap Filling
Visualisation of the training set

(5] Detaits for 15 [QSAR models - [u] ® =) - ] X
File
ECOSAR: DAPHNID 48 h LCS0 1 651 mail - asbh 1 2 3 4 5
Mortality Aldehydes (Mono) (10} - ma svaianie 97-96-1 112-44-7 12-31-2 613-45-6 123-38-6
ECOSAR: DAPHNID ChV Aldehydes - ; . 112 mgiL mg/L 820 mg/L 191 mg/L 216 mg/l
(Mano) (1.0} i 2 761 mgil available |/ .
1 4 1 i~y
ECOSAR: Fich (SW) 96 h LC50 Actinopterygii (ray-finned . o el
Mortality Aldehydes (Mona) (1.0} 3 320mglt. fighes,spiny rayed fishes) No domain available
ECOSAR: Fish (SW) ChV Aldehydes Actinapterygii (ray-finnad ;
(Mona) (1.0) . 4 320 mgL fishes spiny rayed fishes) No domain availsble
) T T - ; T 3 7 g 9 10
ECOSAR: FISH 96 h LCS0 Mortality Actinopterygii (ray-finned . ;
Aldehydes (Mans) (1.0) , 5 25mgl. ﬁm,_,p;,"ﬁm ahes) No domain svadable 123-15-9 1121.60-4 446-52-6 66-25-1 110623
rews I | ; P— I 296 mg/L 148 mg/l 103 mg/L 152 mg/L 104 mg/L
ECOSAR: FISH ChV Aldehydes 5 540 mgiL Aclmnpt.grygu (ray-finned No demain available N
fishes, spiny rayed fishes) a P @
1 1 R %/LQ /J e e,
7 76.2 mg/L Ne domain available % . . .
8 213 mall No domain available
T n 12 13 14 15
IGCS0_Tetrahymena_Furfural (1.0) 9 268 mg/L Ciliatea In domain 2087-16-8 66-77-3 560-86-3 4460-86-0 78-84-2
T T T 235 mgiL 504 mg/L 188 ma/L 247 mag/L 194 mg/L
0 716 mgiL No domain available S ; -~ .
= - . o 5 oy
Display Domain m 372mgil No domain available
| Show training set 12 865 mg/L No domain available
» 1 4 1 16 17 18 19 20
Show 13 167 mg/l Mo dornain avalabie 520-20-4 124-13-0 -7 1237128 112-54-9
L 123 mg/L 245 mg/L 114 mgiL 194 mg/L 320 mg/L
Delete . R PR ¢ . " : ) ¢
g ple) ot RPN M
Run Cancel «I
21 22 23 24 25
123-05-7 21661-07-2 122-781 124-19-6 65405-70-1
88.7 mg/L 17.3 mg/L 16.2 mg/L 220 mg/L 951 mg/L

1. Right Click on the derived QSAR model; 2. Select Show training Set; 3. Note the
experimental data is displayed under CAS# of each chemical; 4. The training set can be
saved as *.smi file.
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QSAR TOOLBOX

Data Gap Filling
Vlsuallsatlon of model domain

| Definition "Properties | Training Set | Literature | Metainfo Table | Scheme

[1] In Domain

]

o
g i
2 H
= i

RN

]
B[R [EF B

1] Reference Cuery | Metabolism
Profil

Display Domain

Pl
B E[E

Show training set | 157 mgiL

Fa’sz: Flz|z|z|z|z|z |z
3 B |
I TRERE) TRERE)

H

Show test set

Delete

Al

1. Right click on the derived QSAR model; 2. Select “Display Domain”; 3. Note the boundaries
of the domain are combined logically; 4. If the chemical answers the query of the domain then
the current query is a labelled with GREEN tick; 5. Otherwise is labelled with RED cross.
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QSAR TOOLBOX

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

00
QSAR TOODLBOX C) I'I'l 000 @

* Report

Gap Filling

(=) Details for 21 (QYSAR models
L ! o
3 imidazoles [1.0) fishes, spiry rayed fshes) o
ECOSAR: FISH ChV Aldehydes Actinepterygil (ray-frned ) .
T o {Monc) (1.0) . N 263 ma/l fishes spiry rayed fishes) N damain avallatie
|3 Tanytarsus cessimilis: larvag; insect {1/1) | ] ) ) . I ) [ Actmopterygs fray-feme ) 1
S 3 ] ECOSAR: FISH ChY kmidazoles (1.0 10 0396 mg/L shes ing rayed fshes Mo domain svailable [
Jecosar: GREEN ALGAE 96 h ECS0 , ) L
idetydes (Mana) (1.0) n 341 mgil No domain svailable 1
ECOSAR: GREEN ALGAE 96 h ECS0 " -
ol Mmook I 12 0622 maL Mo domain svailable
(20/35) ECOSAR: GREEN ALGAE CHY | i |
debydes oo} (10) 13 820 mgiL o domain svailable [
] Growth __|ECOSAR: GREEN ALGAE ChV p N R
i pr imstacctes (11 ) 14 0715 mgiL Mo damain oissie i
] Undefined Endpoint (1/4) | | |ecosar: MysiD (sw) 96 nLcso ‘ -
{7 Tetrahymena thermophita (g Mortality o Y % 153 mgL Malpzostraca No domain available 1
(=) Texadina sp. {15) [
cmm— | =i SR 16C30 Tetaymens, Frort (101 16 - Cases Outt domsin
@ Duta Gap Filling Settings [ Trachinobus carolinus (110 | | M1 T 335 mail Mo da T
[~ Trichodina jadranica {18) | | I About 3 3.5 mg/ o domain svailal I
Turbella {1, "
2 " ) 1 T S z B ZITEI mgil Mo dompin wailable |-
[~ Uca pugilator () | | | Display Domain i T ! - -
(&) Uiva pestusa 112) H
T T - = - 5.563 mg/L No domain available |-
[ Unefined Test arganisms (species) (12) | | L Show training set
(—{5) Urenema parduczi (612) M ; .
[ Urenema parduzei ) if Show test set B0 mglL Mo domain available
1) Vibria fischeri (122))
[ Vibrio fisheri ) | i Phe Delete Kot Phctotasic Out of domain :
t={# Vibrio harveyl (marine organism)  {1/2)| | | .
" Xenopus laevis (3410 Find Fun Camcel L
|— Sediment toxicity
] Tesvestrial Toxicity (68/1300) | 1 1 1 1
(3TX11400) | M1 SSE-03mgg | M:30% M: 122 a M: 1.058+03 mgikg
Database Affiliation | | ' | |
Inventory Affilation

1. Highlight the cell of one of the analogues (e.g., chemical # 94 in the data matrix;
2. Click on "(Q)SAR"”; 3. Right click above the model; 3. Left click on Display
domain (see next screen shot).
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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
(boundary 1 on next screen shot).

e The chemical is an aldehyde as required by Acute aquatic toxicity MOA by
OASIS group (boundary 2).

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 (boundary 3):

e Michael addition (a,B-Aldehydes, Conjugated systems with electron
withdrawing groups)

e SNAr (Activated aryl and heteroaryl compounds)

e Schiff base formation (Bis aldehydes, Di-substituted a,B-unsaturated
aldehydes and Aromatic carbonyl compounds)

e The chemical is an aldehyde as required by Aquatic toxicity classification by
ECOSAR (boundary 4).

e Another requirement is Log Kow to be >=0.308 and <= 4.77 (boundary 5):
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Data Gap Filling

| W\/isualisation whether a chemical is in the domain of the model

rsianats Doman -» ia Deman

12 Feference Query
Srothng

Profiter; Acute squatic taicity MOA by OASIS

Reactve unspecked

Mongie conegores
ORed ® AND-ed

et

The target chemical is out of the model domain due to:

« Belonging to “Reactive unspecified” by “Acute aquatic
toxicity MOA by OASIS”, which have been eliminated
from the domain (1) —

« Parameter log Kow different from the model boundaries (2)

The definitive designation for belonging or not to the domain is
the collectible boundary (3) which is red crossed in case of “Out
of domain” (green checked in case of “In domain”)
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QSAR TOOLBOX

Data Gap Filling
Enter Gap filling

(5] Details for 21 (QYSAR madels

ECOSAR: FISH ChV Aldehydes

fishes, spiny rayed fishes)
Actinopterygii (ray-finned

Clazs

2 J
(Mona) (1.0) ? #3mg/l fishes spiny rayed fishes) Mo domain siallatie
G Fllog ECOSAR: FISH ChY Imidazoles (1.0) m 03 . No domain available
ECOSAR: GREEN ALGAE 86 h EC50 i " <t QSAR method o x asvailable
|Aldenydes Mona (1.0) '
1 Barget] e | ks ECOSAR: GREEN AUGAE 96 h ECS0 |
imidazoles (1.0) i 12 062 1 available
(@) i - ECOSAR: GREEN ALGAE ChY ) - . o
S Aldenydes (Mana) (1.0) ] 820mg ®) Enter Gap filling wvailable
_5':%2:6 [‘f; ALGAE n 0715 mg () Predict selected chemical | available
¥ Enter GF{External(ISAR) with 72 chemicals, 99 ¢ ECOSAR: MYSID [SW s I . (O Predict all chemicals sable
. mg 1 avai
Martality ImidazoetT.O - . R - N
) Predict chemicals in domain
M 15 mgrL 6C50_Tetrahymena_Furfural (1.0} 16 990 mg/ foenain
M 325 [24.6+39.2) mg| M: 617 mg/L {
I d M1 - LC50 - Pimephales promelas
i {fathead minnew) (1.0) v 935mg | svailatie
2 | L M 317 mal [M12 mgt [WETSE gl M2 - LCS0 - Pimephales promelas n — oK I | Cancel | | svaitable
@15) M 21 mglL [fathead minnow) (1.0) g
(1) | M3 - LC50 - Pimephales promelas ) s
() (fathead minnow) (1.0) 18 S5E3 mg/L No dermain availatle
()| M 11 mgrL H WA « LCSO » Pim T T
! + - M4 - = Pimephales promelas "
;z,r:] — IS ) 20 850 mg/L No domain svailable
— (15116) M: mg
Dsta Gap Filling Settings 1 -
2 Phatoinduced towicity of PAHs (1.0) 21 Not Phatatowic Out of domain

GSAR prediction for 1GCS0. based [ g |
Observed: 145 ma/l: Predicted: 2
Moce aqusten

H0CS m + 212+ 0430 ° kg Kow

Active descriptor X | log Kow =

/ Accept prediction

Go to target chemical and call (Q)SAR;

Gap filling and can operate;

1. Mark the model; 2. Click Run; 3. Select Enter Gap filling; 4. Click OK; 5. You are in
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Data Gap Filling

Perform prediction for chemicals in domain (for selected chemical
and all chemicals - analogically)

—
QSAR TOOLBOX l’h

P Profiing P Category definition »

Gap Filling

(QISAR  Standardized Automated

QSAR name

) US-EPA New Chemical Categories

Y Enter GF(TA) X te ECOSAR: DAPHNID 48 h LCSO % N : e . b ¢ o
5 Ch 68] Datax 6 : Martality Aldehydes (Mono) (1.0) s S Branchiopoda (branchiopods) No domain available
Qo Subcategonzed: Protes ECOSAR: DAPHNID ChV Aldeh
Ch: 28| Data: 28 Subcategorized: Aq ?_Ecclo«oxmm Informd s0 o) (1.0) ki 2 629 mg/L Branchiopoda (branchiopads) No domain available
Aquatic Toxicity . i
ECOSAR: Fish (SW) 96 h LCS0 Actoophitygs Gay-ined ) ey ! | |
{5 Avoidance Mortalty Aldehydes (Mono) (1.0) 3 301 mgAL S spiey fayed Eshes) No domsin svsistle | [ I

ECOSAR: Fish (SW) ChV Aldehydes ‘ 23man i fictinoptecyoR (roy-fioned No domain available

Mono) (1.0) [ red fish
eshlond : | @) sdetasaRmethods — O x [esseryayedihed . - 1 T
ECOSAR: FISH 96 h LCSO Mortality | Retinopterygi (ray-finned . i I !
Aldehydes (Mono) (1.0) i 5 B and s No domain available
1 P |
ECOSAR: FISH ChV Aldehydes Rctinopterygii (ray-finned . I !
(Mone) (1.0) « Enter Gap filling fishes spiny rayed fishes) No domain avelable: I | | |
T ecosar: reen aLGae 96 1 Ecs0 Predict selected chemical T I ! T
Aldehydes (Mono) (1.0) Predict all chemicals - | RO
ECOSAS GREEN ALGAE CHY ® Predict chemicals in domsin No domain available
[ ] —
1GCS0_Tetrahymens_Furtural (1.0) 9 Cilistea I domain L ! ! |
[~} Data Gap Filling Settings | |
: M1 - LESO - Pimephalespromels 1 [ o ][ Cone .
Only endpoint relevant (fathead minnow) (1.0) 3 10 v - No domain available |- i i
Only chemical relevant = T o T T - T T 1
M2 5 LCN - Pleiephmies priiovelns n 26; No domain available
At this position: {fathead minnow) (1.0)
Select a cell with a rigid (bold) path M3 - LCS0 - Pimephales promelas 12 87
(fathesd minnow) (1.0)
Standartized workflows M4 - LCSO - Pimephales promelas 3 1303t

{fathead minnow) (1.0)

| Fird | Run Cancel |

1. Mark the model; 2. Click Run; 3. Select Predict Chemicals in domain; 4. Click OK;
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Data Gap Filling
Perform prediction for chemicals in domain

01010
QSAR TOOLBOX 6 5 h Shiee

» lnput Profi 2 ¥ Category definition  *

Gap Filling

= N = &

Trend analysis Read across SAR tandardized Automated

*

O P O By
Structure *:.—./[Q o T g
[ S [
) Tallaperia maria {11}
—{#] Tanichthys albonubes (114)
+—{3] Tanytarsus dissimilis {11y
) Tamytarsus dissimilis; larvae; insect {11}
£ Tetrahymena pyriformis
(416)
(20036) | [ | | M:325 (22.6+39.2) mgl
(-] Growth
M: 145 mgiL Q@ 127 (26.5+550) mg/ll @ 254 (57.9+1.17E+03) G 50.5 (11.7+218) mg/] & 163 (37.6+707) mg/l M: 31.7 mgiL Q187 (4.19+83.6) mgd M: 112 mgyL
48h (aossg2]| @ 268 (6024128403 ¢ @ 252 (5.71+111) mg/] Q953 (224

T: 268 (60.2+1.26+03) o
{#] Undefined Endpoint {114}
—{&] Tetrahymena thermophila (319)

] Texadina sp. (115) |

(— Thalassicsira pseudonana u.’z]_
—{3) Trachinotus carclinus (110)

3 Trichodina jadranica (s) |
) Turbellaria (1)
—{3) Uca pugilator 1y
—{&] Ubva pertusa {12}

+—{3] Undefined Test organisms (species) {112} |

() Uronema parduczi (612)) M: 11 mg/L nl
—{3] Uronema parduzci 33
—{%] Vibrio fischeri (1922)
) Vibrio fisheri (11)
—{E] Vibrio harveyi (maring organism) {12)
—{3] Xenopus laevis (310}

Human Health Hazards
Genetic Toxicity

The process of applying the model is indicated by status bar on the bottom of the window.
The predictions are placed on the matrix. Note there are different signs for the origin of the data:
M for experimental data, T for result of Trend analysis, Q for originated from QSAR data.
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Outlook

* Background
* Objectives
* The exercise

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

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

* In the Endpoint tree right click on Tetrahymena
pyriformis (for the endpoint IGC50 48h for Tetrahymena
pyriformis) and select Export Data matrix from the
context menu (see next three screen shots).
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rt QSAR results

Expo
S L =

QSAR TOOLBOX

» Category definition  # D

Gap Filling
= N =

Trend analysis Read (QISAR  Standardi

LD Syt i S, O

—{3] Tallaperla marka {11
t—{*] Tanichthys albonubes {1/4)
3] Tanytarsus dissimilis {11}

{3 Tanytarsus dessimilis, larvae; insect {111)}
&1 Tetrahymena pyriformis
['M: 325 (246+39.2) mgl

G 127 (26.5+ 550) g/l G 254 (57.9+1.11E+03) G 505 (11.7+218) mg/| G 163 (37.6+707) mg/ll M: 31.7 mgiL | | [ @ 187 (4.19+82.6) mgl M: 112 mg/L
@252 (5.71+117) mgy| 953 (2244

M: 145 mag/L
& 268 (60.2+1.26+03) 1
T: 268 (60.2+1,2E+03) |

| Y
[~} Data Gap Filling Settings

Only endpaint relevant Export Data matrix

Only chemical relevant T

Expand branch
At this position: Thak
Select a cell with a n e ! Collapse branch bl

) Trich 3)

@ Tun % Expand All 1)

FEUE ) Collapse Al "

& Ulva 2
0 una Target endpaint vl |
&) ron M1 mgnL i

= Open path 1)

)

=) Copy path 1)

y 7)

»  Function r oy

Sort 3

Activate AOP

1. Right click on the row of endpoint tree associated with predictions from the QSAR
model; 2. Select Export Data matrix (see next screen shot).
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L2) Save As
- A » ThisPC » Data(Dx) » TB4O0 » New folder

Organize » New felder
Summary doc  ~ Mame - Date modified
Tutorials

i OneDrive

~ I This PC
[ Desktop
| Documents
¥ Downloads
b Music
= Pictures
B video:
G Local Disk (C:)
- Data {0}
v
File name=

Save astype: | CSV Files [.cov)

~ Hide Folders

Export QSAR results

v

(=) Matrin eport.

Lhdu‘ﬁ

[Select 2

| Skalgtonama costatum

) Sparus aurata
[l sphaeroplea annulina

[ Spirogyra sp.

] Streptocephalus seal
| Stuckenia pectinata

7

L] stylophora pistillata

allaperia
] Tanichthys
1 Tanyta:
Py 0

is
Tanytarsus dissimilis; Larvae; insect
Tetrahymana pyrifarmis

¥ ciliaz

[] Tetrahymena thermophila
| Texading sp.
| Thalassiosira psewdonana
L1 Trachinatus carolinus
] Trichodina jadranica

Turbellaria

L] uca pugilator

[ whva pertusa
| Undefined Test organisms (species)
| Urenema parduct

L] urenema parduzei

Cancel

2] Success X

Export of data matrix successfully finished.

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

The resulting file in *.csv format can be opened via Microsoft
Excel and further analysed.

HEA9-o-|= T.sv - Microsoft Excel _
Home | Inset  Pagelayout  Formulas  Data  Review  View c@ o
= p— B
& o Calibri R %] B SfWiap Text General - é!i ﬁ Bad Good Neutral Calculation o ? @ I Autosum ‘ﬂ lﬁ
—— Gacopy - - & Fi -
Paste B [ U- - Merge & Center = § + % 3 | %0 ;9 | Conditional Format [[ElSeLec] Explanatory ... Linked Cel Note _ | mnsert Delete Format Sort& Find &
< Format Painter EEA e Everg R e Tan = ! Y P! . = B - T 2T Fitere sereds
Clipboard = Font = Alignment = Number 5 Styles Cells Editing
A1 - £ | cas Number

A B [ D E F G H 1 ) K L M N o P Q R S T u v w X Y z AA AB AC
1 CASNum_Structural EndpointF Year Title Author  Effect Comment Endpoint ReferenceTest orgar Database Assigned:!Kingdom Phylum Class Subclass  Order Suborder Family Genus  Duration.IDuration.! Duration.l Duration.l Duration.t Duration.t Data.Meal Data.Unit
2 98011 O=Cclecee Ecotoxicol 1997 Tetratox: “Schultz, T.Growth  Impairme IGC50  Toxicologr Tetrahymi AquaticO. FALSE Protozoa Cj iliatea  Rhabdoph Hymenosi Tetrahymi Tetrahymi Tetrahym: 48 h Time 145.4256 mol/L
3 | 70201-42- Brclee(C=0)ce(Brjnl
4 119-67-5 OC(=0)cleececlC=0
5 63282-01-! CC1CCCC(C=0)=C1
6 5703-26-4 COcleec{CC=0)ccl
7 122-03-2 CC(C)clce Ecotoxicol 1997 Tetratox:”Schultz, T.Growth  Impairme IGC50 Toxicolog Tetrahymi Aquatic 0. FALSE Protozoa Ciliophor:Ciliatea Rhabdoph HymenosiTetrahymi TetrahymiTetrahym: 48 h Time 31.68359 mol/L
8 494-08-6 COclec|C=0)ccclOCI0C(CO)C(0)C{0)C10
9 5614-52-8 CN1C(=0)N(CC=0)C{=0)c2c1ncn2C
10 432-25-7 CC1CCCC(C)(C)C=1C=0
11 97-96-1  CCC(CC)C:Ecotoxicol 1997 Tetratox:“Schultz, T.Growth  Impairme IGCS0  Toxicologr Tetrahymi Aquatic O. FALSE Protozoa CiliophorzCiliatea  Rhabdoph Hymenosi Tetrahymi Tetrahymi Tetrahymi 48 h Time 112.3761 mol/L
12 112-44-7 CCCCCCCCEcotoxicol 1997 Tetratox: Schultz, T.Growth  Impairme IGCS0 Toxicolog Tetrahymi Aquatic 0.  FALSE Protozoa Ciliophor:Ciliatea  Rhabdoph Hymenosi Tetrahymi Tetrahymi Tetrahym: 48 h Time 3.900997 mol/L
13 5362-56-1 CC(C)C=CC=0
14 |99506-67-' CC{O)C(C)C=0
15 123-73-9 CC=CC=0 Ecotoxicol 1997 Tetratox: Schultz, T.Growth  Impairme IGCS0 Toxicolog Tetrahymi Aquatic 0.  FALSE Protozoa Ciliophor:Ciliatea  Rhabdoph Hymenosi Tetrahymi Tetrahymi Tetrahym: 48 h Time 13.98432 mol/L
16 63034-44-(FC(CI)(CI)C=0
17 1848-55-4 OclccenclC=0
18 Invalid CA O=CCC(=0)clcee(ccl)C1CCCCCL

19 2548-87-0 CCCCCC=C Ecotoxicol 1997 Tetratox:”Schultz, T.Growth  Impairme IGC50 Toxicolog Tetrahymi Aquatic 0. FALSE Protozoa Rhabdoph Hymenosi Tetrahym Tetrahymi Tetrahymi 43 h Time 7.962124 mol/L
20 | 51575-61-: CC{C=0)=CC10CC(C)(C)COT

21 624-67-9 O=CC#C

22 112-31-2 CCCCCCCC Ecotoxicol 1997 Tetratox:”Schultz, T.Growth  Impairme IGC50 Toxicolog Tetrahymi Aquatic 0. FALSE Protozoa Rhabdoph Hymenosi Tetrahymi Tetrahymi Tetrahymi 43 h Time 8.200578 mol/L
23 |41468-25-' Cclnce( COP(Q){0)=0)c(C=0)c10

24 488-11-9 OC(=0)C{Br)=C(Br)C=0

25 533-49-3  OCC(0)C(0)C=0

26 93943-58-' CC{CC1C(0)0CC=1C=0)C1CC(C)(C)CC=1

27 Invalid CA Oclecc2coecce2c1C=0

28 13289-18- CC1OC(0C2CCC3(C=0)CACTES(C)C(CCCS(0)CACCT3(0)C2)C2C=CC(=0)0C=2)C(0)C{0)CLOCIOC(CO)C(0)C(0)C10

29 17422-74-: 0=CC1=COc2cccec2C1=0

30 68282-53-) Ccl[nH]cn Ecotoxicol 1997 Tetratox: Schultz, T.Growth  Impairme IGC50 Toxicolog Tetrahym: Aquatic O. FALSE Protozoa Rhabdoph Hymenosi Tetrahym Tetrahymi Tetrahym: 48 h Time 937.2531 mol/L

31 613-45-6 COcleee(C Ecotoxicol 1997 Tetratox: “Schultz, T.Growth  Impairme IGC50  Toxicolog Tetrahymi Aquatic O, FALSE Protozoa CiliophorzCiliatea  Rhabdoph Hymenosi Tetrahymi Tetrahymi Tetrahymi 48 h Time 190.788 mol/L
32 930-60-9 CC{CI)C(=0)CC=0

33 1210-05-5 O=Cclececel-clecceclC=0

34 58402-14-! OC(=0)C{CC=0)(Celeceect jeleceecl

35 128846-65 CCCCCC{O)C=CC=0
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Outlook

* Background
®* Objectives
* The exercise

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

¥ Profiling ¥ Category definition  # Data Gap Filing

Structure J@

A oy o

—{%] Tallaperta maria |
({7 Tanichthys albonubes 3 L R - - x :
+—{#] Tanytarsus dissimilis |11 1GC50_Tetrahymena_Furfural (1.0)
5] Tanytarsus dissimis; larvae; insect ) B L I I

-] Tetrahymena pyriformis | :

(45} ) : | |
(20038) M: 325 (24.6+39.2) mg)
(B7.6+707) mg/l M: 31.7 mg/L I @ 18.7 [4.19+83.6) mg/ M: 112 mg/L
(4951562) mgrl] @252 (5.71+111) mg/| Q953 (22+4
(174) | [

(—{%] Tetrahymena thermophila (319);
(3] Texadina sp. (115)
—{& Thalassiosira pseudonana (12) | ]
({3 Trachinolus carolinus (1110), Cencel ||
| ] Trichodina jadranica (1) T T T T
@ Turbelaria ) [ | I
| Uca puglator (1)
-3 Uwva pertusa (1) 4 |
—{& Undefined Test organisms (species) (72)
+—{%] Uronema parduczi (BA2)) M: 11 mg/L .: ! 1
—{] Uronema parduzei (373)
—{E Viorio fischeri (1%22)
+—{#] Viorio fisheri {101
—{%] Vibrio harveyi (marine organism) (1) I [ | I
L3 xenopus laevis (310)

Human Health Hazards
Genetic Toxicity

1. Go to “"Report”; 2. Select QMRF; 3. Mark the user-defined QSAR model; 4. Click OK;

The OECD QSAR Toolbox for Grouping Chemicals into Categories July 2017 72



QSAR TOOLBOX

ws ri
| Generated report files - [m] X
‘ QMRF report , \
Date of QMRF Automatically populated by the system Training set
URL link to QMREF file
QMRF authors and contact details
A PDF file containing QMRF report for the selected
(Q)SAR

QMRF update(s) Open Rraed 4

1] Generated report files - O X

Model developer(s) and contact
details

QMRF report
Training set s

o

MS Excel file containing the training set
the QSAR along with their data for selec}
parameters, profiles and endpoint tree/si

Date of model development and/
or publication

Reference(s) to main scientific
papers and/or software

2

Back I Next I Cancel Ic'reatmponl

1. Navigate through the Wizard to customize the report; 2. Select Create report; 3.
Choose QMRF report to create a PDF format of the report; 4. Click Save as; 5. Choose
Training set in order to create a MS Excel file (training set of the QSAR along with their
data); 6. Click Save as;
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Report

1GC50_Tetrahymena_Furfural 174
IGC50_Tetrahymena_Furfural Q M R I Re p 0 rt
A (Q)SAR model
L] L]
G o raining set ey i
n Home Insent Page Layout Formulas Data Review View
1.2, Other related models: = cut . ; ] ] " ]
Not available 3 Calibri s X = @ [SwnepTe General - _fﬁ :ﬁ | Normal Bad Good Net
. <3 Copy =
13 St coing the e " Gromsne BT G0 0 A BB e ) s % 0 4 g (o I oo R
QSAR Toolbox 4.1 Clipboard Font Alignment Humber A Styles
Al - S
4] A [ e c | b | E T F [ 6 | H [ [ K e T m | N
M 1 | Training set #1 Training set #2 Training set #3 Training set #4
2.1, Date of QURF: 2 puetanee oty
Not available
2.2. QMRF author(s) and contact details:
Not available structure
2.3. QMRF update(s):
Not available 3
4 CAS number 97-96-1 112-84-7 112-31-2 613-45-6
24, Model devalopar(s) and contact datafle: 5 | Chemical name Ethylbutanal Undecanal Decanal 2,4-DIMETHOXYBENZALDEHYD
Not available 6 Other identifier
2.5. Date of model development and/or publication: 7 | SMILES coo{oe)c=0 COCCCCOCCOC=0 CCOCCOCCCe=0 COcleco{C=0)e|OC)el
Not available &
9 Parameters unit
2.6. Reference(s) to main scientific papers and/or software package: 10
Not available 11 Profilers
2.7, Availability of information about the model: 12
Not availabl 13 g and user g; data
14 Training set data
2.8. Availability of another QMRF for exactly the same model: SPECIEs, quration, test species, uration, test SPECIEs, QuUranion, test Species, auration, tes
Not available type, type of method, type, type of method, type, type of method, type, type of methoc
environment endpoint | value  unit assay, strain, test  value  wnit assay, strain, test  value  wnit assay, strain, test  volue  unit assay, stroin, test
. quideline, year, guideline, year, guideline, year, guidefine, year,
3' m &B wwnt m Pr' 1) - radmranen - wafaramen - redaramea - ralmranen
ing ( nciple Aquatic Toxicity Geso | 112 mgL  Tetrahymena 39 mgL  Tetrahymena 82 mgL  Tctrahymena 191 mgn  Tetrahymena
31 X 16 pyriformis pyriformis pyriformis oyriformis
Tetrahymena pyriformis
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Congratulations

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

* You now know another useful tool in the Toolbox.

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