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QSAR TOOLBOX

Aim

This is a step-by-step presentation designed to take the
user of Toolbox through the automated workflow for
ecotoxicity prediction.
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QSAR TOOLBOX

Automated workflow (AW) for ecotoxicity

Mechanistic understanding:

According to McFarland, the toxicity to aquatic organisms depends
on penetration (log K, ) of the chemical, followed by interaction with

cellular biomolecules.

Ecotoxicological endpoint is:

e Sub-hazard - Aquatic toxicity
e Effect - Mortality

e Endpoint - LC50 (EC50)

e Test duration - 96 h

e Test species — P. promelas
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QSAR TOOLBOX

Automated workflow (AW) for ecotoxicity

Workflow components:

« Except Input and Reporting, the rest of the Toolbox modules are part of the
automated workflow (AW).

The algorithm

Workflow components
User defined target

1. Input —
2. Profiling 7 Start of AW .
3. Category building Profiling
4. Data gathering e
5. Sub-categorization Category building
6. Data gap filling Data gathering
7. Reporting - l

Sub-categorizaion

Data gap filling
End of AW l

Reporting
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QSAR TOOLBOX

Automated workflow (AW) for ecotoxicity

The algorithm
Workflow components

User defined target
- - 1. Input —
Workflow components: Profiling 2 Proiing surnorar ¥
3. Category building rotim
4. Databgaticring j::|—~ 1
. . . . 5. Sub-catcgorifation Category building
« The aim is to collect structural and mechanistic 6. D gp filing Data gathering

information about the target
« Profilers collecting information for the target are

Sub-categorizaion

. . Data g# filling
organized in two groups: | Endoraw |
o Primary grouping profilers (PGPs): Reporting
US EPA,
Verhaar,
MOA,
ECOSAR,

OFG (without nested)
o Profilers for subcategorization (PS):
Substance type,

Protein binding (OASIS/OECD),
Chemical elements,

Str. Similarity (ACF-first neighbors, Dice > 50%)
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QSAR TOOLBOX

Automated workflow (AW) for ecotoxicity

The algorithm
Workflow components
1 Toout User defined target
. Inpu —
Workflow components: Data 2. Protling Srnoran 4

3. Category building Profiling

4. Data gathering l

5. Sub-categorization Category building
° D a ta b a Se S 6. Data gap filling Data gathering

7

o Aquatic OASIS
O E C OTO X Data gap filling
o ECHA CHEM (Endofaw |

« Endpoint data Reporting
o P. promelas ~ 5400 data for ~ 2400 chemicals
o O. mykiss ~ 6000 data for ~ 2000 chemicals

Sub-categorizaion
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QSAR TOOLBOX

Automated workflow (AW) for ecotoxicity

The algorithm
Workflow components

User defined target
Input

- -
Workflow components: Category bunqu. sarioran. 4
. Category building Profiling
Data gathering
Sub-categorization
Data gap filling
Reporting

Category building
Data gathering

Non R

« The aim is to collect analogues based on global
molecular features
« Profilers suitable for primary categorization: pate i filing
e US EPA, End of AW |
« Verhaar, Reparting
« MOA,
« ECOSAR,
« OFG,
« OFG US-EPA,
 OFG, Norbert Haider.

Sub-categorizaion
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QSAR TOOLBOX

Automated workflow (AW) for ecotoxicity

The algorithm
Workflow components
- - 1. Input ~ User defined target
Workflow components: Data Gap Filling |: .. suroran &
3. Category buildin rofiiin
4. Dattaggart};lering g}w l
5. Sub-categorization Category building
. . . . . . 6. Data gap fillin, ata gatherin
. The aim is to fill in missing data gap by " Reporting T
o Read-across (RA), or S“b'“‘ei’ﬁ““’“
o Trend analysis (TA) Data gap filling
| End of AW l
. . Reportin
« Trend analysis is the default approach i

« Read across is applied if
o Prediction by Trend analysis is not acceptable, or
o The number of analogues is < 10

« Gap filling and subcategorizations are sequence of

logical operations (if, then), combined with criteria
for acceptance.
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QSAR TOOLBOX

Automated workflow (AW) for ecotoxicity

The algorithm

Workflow components

User defined target
Input

Workflow components: Subcategorization:’:.. sarioraw 4
Category building Profiling
Data gathering
Sub-categorization
Data gap filling

b

Category building
Data gathering

Non R

Reporting

« The aim is to increase the similarity of analogues 1
Wlth the ta rget Sub-categorizaion

Data gap filling
End of AW l

« It is consecutive process of application of primary
grouping profilers (PGPs) and profilers for
subcategorization (PS)

Reporting

« Hierarchy of application of PGPs and PS depends on
the number of analogues they have collected

» Sub-categorization process is based on:
« Sequence of subcategorization steps
« Criteria for acceptance of subcategorization
steps
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QSAR TOOLBOX

Automated workflow (AW) for ecotoxicity

The algorithm

‘Workflow components

User defined target
Input

Workflow components: Subcategorization:i.. }‘fwl
| Dt gutheing

Sub-categorization Category building

Data gathering

Sequence of subcategorization steps
1. Substance type - eliminates not discrete
chemicals .
2. Water solubility (WSKOWWIN + WATERNT) o
— eliminates chemicals with LC50 > WS Reporting
3. Consecutive sub-categorization based on PGPs:
« US EPA,
« Verhaar,
« MOA,
« ECOSAR,
« OFG (without nested)
4. Consecutive sub-categorization based on PS:
« Substance type,
« Protein binding (OASIS + OECD),
« Chemical elements,
« Str. Similarity

Data gap filling
Reporting

NSk

Sub-categorizaion

The OECD QSAR Toolbox for Grouping Chemicals into Categories July 2017 12



QSAR TOOLBOX

Automated workflow (AW) for ecotoxicity

The algorithm

Workflow components
User defined target
Input

- -
Workflow components: Subcategorization:’:.. sarioraw 4
Category building Profiling
Data gathering
Sub-categorization
Data gap filling
Reporting

b

Category building
Data gathering

Non R

Criteria for acceptance of subcategorization

Sub-categorizaion

step:
- Depends on the specific statistical and E”M,‘;j;*‘g”:ﬁ“‘"g
structural criteria (e.g, experimental error, Reporting

95% of residuals, log K,,,, range of variation of
the analogues etc.)

e Criteria are different for RA and TA
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QSAR TOOLBOX

Automated workflow (AW) for ecotoxicity

The algorithm

Workflow components

User defined target
- - 1. Input -
Workflow components: Subcategorization: . sarioraw 4

3. Category building Profiling
4. Data gathering
5. Sub-categorization Category building
6. Data gap filling Data gathering
7. Reporting

Criteria for acceptance of subcategorization for Trend

Sub-categorizaion

analysis
Data gap filling
__E nd of AW l
Reporting
1. Sub-categorization by PGPs
IF Interpolation AND (R? 1 OR 95% of residuals |) AND NA > 10 | Definitions:
THEN accept the subcategorization and continue with the next Interpolation: log Koy, of the target
PGP, should be within the range of log
ELSE reject subcategorization and continue with the next PGP Kow of analogues
Correlation coefficient R? 1: R?
2. Sub-categorization by PSs increases OR R2 > 0.85
. . 95% of residuals |: 95% of
IF Interpolation AND (R? _T OB 95% of re_S/duals. 1) AND NA = 10 residuals decreases OR 95% of
THEN accept sub-categorization and continue with the next PS, residuals < 1.0
ELSE continue with the next PS
NA - Number of analogues
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QSAR TOOLBOX

Automated workflow (AW) for ecotoxicity

The algorithm
Workflow components
1. Tnout User defined target
[ - H . Inpu _ ‘
Workflow components: Subcategorization: . swnoran 4
3. Category building romlin
4. Databgathcring ‘
5. Sub-categorization Category building
6. Data gap filling Data gathering
Criteria for acceptance of subcategorization for Read |7 R o
ub-categorizaion
aCross
Data gap filling
__E nd of AW l
1. Sub-categorization by PGPs Reporting
Definitions

IF Interpolation AND (LC50 | OR log Kow |) AND NA = 5 I Iation: 16d K~ of th
THEN accept sub-categorization and continue with the next Sﬁgegféobaet’f\,?t'hiﬁgthgvﬁa%gte ‘;ft?gget

profiler Kow of analogues
ELSE reject sub-categorization and continue with the next profiler
LC50 |: for the 5 closest analogues
the range of variation of LC50

decreases OR range of variation is

2. Sub-categorization by PSs

IF Interpolation AND (LC50 | OR log Kow |) AND NA > 5 < 2 log units
THEN accept sub-categorization and continue with the next
profiler log Koy |: for the 5 closest

. e . . . analogues the range of variation of
ELSE reject sub-categorization and continue with the next profiler | |44 Kogw decreasengR range of

variation is < 2 log units

NA - Number of analogues
15




QSAR TOOLBOX

Automated workflow (AW) for ecotoxicity

The algorithm
Workflow components
User defined target
kfl 1. Input - ' l
Workflow components 2. Profiling sarcoraw 4
3. Category building Profiling
4. Data gathering 1
5. Sub-categorization Category building
6. Datag;.ip filling Data gathering
Criteria for acceptance of prediction for Trend |7 e
= Sub-categorizaion
analysis
Data gap filling
| End of AW 1
Reporting

After sub-categorization by all PGPs and PS

IF (R2 > 0.8 and NA> 5) OR (R? =2 0.7 and NA > 10)
THEN accept the prediction and generate report,
ELSE switch to Read across
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QSAR TOOLBOX

Automated workflow (AW) for ecotoxicity

The algorithm

Workflow components

User defined target

1. Input —
Workflow components 2. Pofiing sarioraw 4

3. Category building Profiling
4. Data gathering
5. Sub-categorization Category building
6. Data gap filling Data gathering
7. Reporting

Criteria for acceptance of prediction for Read across

Sub-categorizaion

Data gap filling
End of AW l

Reporting

After sub-categorization by all PGPs and PS

IF Interpolation AND LC50 < 2 log units OR log Kow < 2 log units AND NA = 5
THEN accept prediction and proceed with Report

Definitions

Interpolation: log K, of the target should be within the range of log K,,, of analogues
LC50 < 2: for the 5 closest analogues the range of variation of LC50 is < 2 log units

log Koy < 2: for the 5 closest analogues the range of variation of log Ky, is < 2 log units

NA - Number of analogues
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QSAR TOOLBOX

Automated workflow (AW) for ecotoxicity

Workflow algorithm - illustration

1. Tnput » | Defining the target substance

2

Start of AW Identification of structural

2. Profiling characteristics and MOA

¥
3. Data gathering Primary grouping
4. Category bu11d1ng Max Cardinality(US-EPA, Verhaar, MOA, ECOSAR, OFG)

Databases: Aquatic OASIS, ECOTOX, ECHA Chem

5. Data gap filling

Yes

6. Sub-categorization )
& Trend analysis - | Read across
Acceptance Acceptance
End of AW

Yes Yes

7. Reporting ——

Failure —
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QSAR TOOLBOX

The Exercise

* In this exercise we will predict the skin sensitization effect for:
o Single chemical - CAS# 111-86-4;

o Batch of chemicals

®* This prediction will be accomplished by using of the automated
workflow for skin sensitization.

The OECD QSAR Toolbox for Grouping
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QSAR TOOLBOX

Execution of AW for Ecotoxicity

Chemical Input

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

* Since all subsequent functions are based on chemical
structure, the goal here is to make sure the molecular

structure assigned to the target chemical is the correct
one.

The OECD QSAR Toolbox for Grouping Chemicals into Categories July 2017 21



QSAR TOOLBOX

Execution of AW for Ecotoxicity

Chemical Input
Ways of Entering a Chemical

I. Single target chemical
* Chemical Name
®* Chemical Abstract Services (CAS) number (#)

®* SMILES (simplified molecular information line entry
system) notation

®* Chemical with defined composition
* Drawing chemical structure
* Select from User’s List/Inventory/Databases

IT. Group of chemicals
®* User’s List
* Inventory/Database
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QSAR TOOLBOX

Execution of AW for Ecotoxicity

Chemical Input:
Single target chemical

* Open the Toolbox.
* Click on “"Input” (see next screen shot).
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QSAR TOOLBOX

Execution of AW for Ecotoxicity

Chemical Input
Single taraet chemical

| T T
QSAR TOOLBOX C) Tla I-I-l
F Input

» Profiling » Data » Category definition P Data Gap Filling

Document Single Chemical Chemical List Search Target Endpaint

B & XE@ mm.- ¢ gpa—-= 8 =E N ¢

New Open Close Save CAS#® Name  Structure Composition [JESEIEES Delete ChemlDs Database Inventory List substructure (SMARTS)  Query Define

Documents
Document 1

1. Click on Input
2. Main Input section
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QSAR TOOLBOX

Execution of AW for Ecotoxicity

Input Single target chemical
by CAS RN

pr—
01010
01 0

r|n
QSAR TOOLBOX Lla 10100

» Profiling P Category definition P Data Gap Fill

< >
Document n Single Chemical Chemical List Th
S— , - . _ - — fo
N - k7, fa o) ollo ;- E
L H » ninin | 1 !
B & X" mm.- § & - m B H -
CAS#

New Open Close Save Name  Structure Composition  Select ChemlDs Database Inventory List TR

=] Search by CAS #
Documents
i Document 1 (111864 N[ search | 3 [ ok J|[ concel |

A\
\
[ selectan || Unselect All || Invert Selection | Selected 1 of 1 4
CAS 111-86-4
SMILES  CCCCCCCCN
CS Relation High
Substance  Mono constituent N Y e

Composition

Name 1-aminooctane
1-Octanamine
1-octvlamine

1. Go to Input; 2. Click and type CAS # 111864: 3. Press Search: 4.
Confirm by OK.

The OECD QSAR Toolbox for Grouping Chemicals into Categories July 2017 25



QSAR TOOLBOX

Execution of AW for Ecotoxicity

Data gap filling
Automated workflow: An overview

« Algorithms for automated and standardized data gap filling
have been developed for skin sensitization (LLNA and GPMT
data) and acute aquatic toxicity to fish (Pimephales promelas,
Mortality, LC50, 96 h).

« Once started, the automated workflows (AWSs) follow the
implemented logic and finished with prediction without
interaction by the user.

« In this tutorial only the acute aquatic toxicity to fish is
discussed.

« The Automated workflow can be used for a single
chemical mode or in a batch mode.
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QSAR TOOLBOX

Execution of AW for Ecotoxicity

Algorithm of Ecotoxicological workflow

Workflow components

| Defﬁﬁngmitarget substance

Identification of structural characteristics and MOA
based on PGP and PS (see note 1)

¥
Data > Databases: Aquatic OASIS, ECOTOX, ECHA Chem,
sathering Start of AWSW Aquatic ECETOC
¥
Cat_eg:_:ry 1. First check profilers not suitable for prim arycategonization(note 2)
definition 2. Select Prim ary group based onlist of PGPs (note 1) =2 ST Stop
2.1 Criteria for selection: (@iffErent choice)

a. Mazximum number of analogues with ex perim ental data
b. Incase of com petingprofilers then profilersare ORed

2.2 Optionsforprim ary categonzation:

. Notstrict
d. AND selectedin case of m ore than 1 category
¥
DGF and Tes No
subcategorization NAZ10
Perform Trend analysis 4 Perform Read across
1. Criteria for selection of profilersfor Subc (note 3) 1.Cnteria for selection of profilersfor Subc.
2. Optionsfor subcategorizations (note 4) (note 3)
3. Sequence of subcategonization steps: 2.Optionsfor subcategonzations (seenoted)
a. Substance type—eliminatesnot discrete 3.8equence of subcategorization steps:
chemicals-mandatory a. Substance type —added
b. Water solubility — elim inates chemicals b. W5 -added
with LC30 > WS - m andatory ST Stop == Consecutive sub-categorization
c. Consecutive sub-categorization basedon Different based on PGFs
|ST Stopmeip-  PGPs choice)  d. Consecutive sub-categorization
(Different  d. Consecutive sub-categorization basedon based on PS5
lchoice) PS: 4 Criteria for acceptance of subcat. (note 7)
4. Criteria for acceptance of subcat (see note 3) 3 Criteria for acceptance of R Aprediction
3. Criteria for acceptance of TApredictions(see note §) (note 8)
No
Aecceptance Acceptance
End of AW/SW Yes

REPORT Failure L 4
2
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QSAR TOOLBOX

Execution of AW for Ecotoxicity

Location of the Automated workflow for Ecotoxicity

T T T T
C.) r|n gjlmg
QSAR TOOLBOX L]a III 10100

» Input » Profiling P Data P Category definition P Data Gap Filling

Gap Filling Workflow
i e = A

-
Trend analysis Read across  (Q)SAR  Standardized Automated

° Documents Filter endpoint tree...

& Document 1
# CAS: 111864

Structure P

' Select workflow X
[# Structure info
[#] Parameters Choices g
Physical Chemical Properties
g En‘\:ironmentﬂl Fate anzeTmnspon | I@ Ecotoxicological Endpoint r
g E::::i;{:::;c:;:f:d?aﬁon () Skin sensitization
° Data Gap Filling Settings | OK , ‘ ‘ Cancel
Only endpoint relevant T
B Only chemical relevant 1. Select Data an fllllnq tab (1);
e st 2. Press Automated (2);
Elect a cell with a ngid (Dol pa - - -
Automated workfiows 3. Select Ecotoxicological endpoint (3) from the pop-up

Standartized workflows

window (4);
4. Press OK (5).
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QSAR TOOLBOX

Execution of AW for Ecotoxicity

° A dlalogue | 2] Select one — O e
window gives the | Aquetic todiciy

user a ChOlce tO 1 Which data do you want to use?

se | ect th e en d - Fish, LCS0(EC50) at 96h for Pimephales promelas (martality)

point (1); |ﬁ@

 Then select OK
(2).

2
| DI(, | | Cancel
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QSAR TOOLBOX

Execution of AW for Ecotoxicity

A workflow controller
window is displayed
throughout the automated
workflow procedure. It
includes:

« Workflow name (1);

» General task (2);
 Active task (this is
subtask of the general
task, which is currently
being performed)(3);

« Navigation options (4);
 Activity log (5).

= Workflow Controller [Automated mode] ! 1 — O
Workflow name  Ecotoxicological Endpoint

General task Defining primary category ﬁ
Active task Gathering data ﬁ_

|—<3z

\p) Show activity log

/i

[5

S S s
Resulting categories : Group 14 - Carbon C,Group 15 - Mitrogen N

Getting all categories for chemical list with profiler [Structure Similarity] and metabolism []
Retrieving target

Resulting categories : [98%,108%]

Primary profilers used : US-EPA Mew Chemical Categories,Aquatic toxicity classification by
ECOSAR,Organic functional groups,Organic functional groups (US EPA),Organic functional groups,
Morbert Haider (checkmol),fcute aquatic toxicity MO& by OASIS

secondary profilers used : Protein binding by OASIS,Protein binding by OECD,Chemical
Elements,Structure Similarity

Defining primary category

Defining category using profiler [US-EPA New Chemical Categories] and metabolism []

Gathering data

The OECD QSAR Toolbox for Grouping Chemicals into Categories

July 2017 30




QSAR TOOLBOX

Execution of AW for Ecotoxicity

* When the
workflow finishes a
message is
displayed that the
prediction is
accepted (1).
*Also the progress
bar is completely
filled (2).

*The user has to
press OK (3).

* Then close the
workflow window
by pressing X
button (4).

Workflow Controller [Finished workflow] — O *
5 *
Workflow name — i oueeess 4
General task Performing prim
Active task Prediction accepted successfully
Pause Stop : 3

@ Show activity log

I Lk L T Ry P P R R PRI LU e .

»<Characteristic Type="LMC. Chemlstry Slmllarlty AttachedHeavyhtomsCountCharacterlstlc -
selected="False" /»<Characteristic Type="LMC.Chemistry.5imilarity.HybridizationCharacteristic”
Selected="True" /»<Characteristic Type="LMC.Chemistry.Similarity.IncidentPiBondsCharacteristic”
Selected="False" /»<Characteristic Type="LMC.Chemistry.Similarity.ValencyCharacteristic”
selected="False" /[><Characteristic Type="LMC.Chemistry.Similarity.ChargeCharacteristic"
Selected="False" /»<Characteristic Type="LMC.Chemistry.Similarity.CyclicCharacteristic”
Selected="False" /[></Characteristics»</WorkingSet»«</OasisSimilarityOptions:]

Step [11] , Subcategorization : [Structure Similarity] Rsquared [@.99@] Residuals : [@.342]
Accepting subcategorization with profiler [Structure Similarity] RSquared : [@.998] 95% Residuals
[@.242]

Accepting prediction

July 2017 31



QSAR TOOLBOX

Execution of AW for Ecotoxicity

Data Gap Filling
Automated workflow: Single chemical

QSAR TOOLBOX @ rI_l g:llmg %

¥ Input » Frofiling » Category definition r ¥ Report

GapF Workflow
L] b &
Trend analysis Read across  (Q)SAR  Standardized Automated

° Documents Filter endpoint tree...

ument 1

CAS: 111864 - G
[0 US-EPA New Chemical Categories Structure B s N S = N . Y/\ﬂ/ e

0 Aquatic toxicity classification by ECOSAR
Y Enter GF (AW by trend analysis) with 91 Che
3| Data: 197 Subcategorized: Subst
83| Data: 194 Filter by W5 - Exp ! [#] Structure info
79| Data: 188 Filter by WS - V| [# Parameters
78| Data: 187 Filter by W

[#] Physical Chemical Properties

[# Environmental Fate and Transport
58| Data: 149 § [=] Ecotoxicological Information

Ch: 15| Data: 4 ) Aquatic Toxicity AW SW
=] Mortality

[=] EC50 <OR= LC50

(=] Animalia (animals)

[-] Chordata (chordates)

=] Actinopterygii (ray-finned fishes sp .
=] Pimephales p

[0 Organic functional groups

[0 Organic functional groups (US EPA)
0] Organic functional groups, Norbert Haider (che] g M: 25 (22.6=27.6) mg/Ll M: 114 mg/L
9 (4 g M: 25 mg/L M: 127 (93+170) mg/L
96 h (1233169 9 mg M: 25.1 mg/L M: 225 mg/L
° Data Gap Filling Settings 9 mg M: 470 mg/L

Only endpoint relevant \— Sediment toxicity - - - -
Only chemical relevant Terrestrial Toxicity 1 1 . .

At this position: [# Human Health Hazards

Select a cell with a rigid (bold) path Profile
Automated workflows 1 Predefined

» The prediction is displayed on the matrix labeled with “T”, which stands for trend analysis;
*“M” stands for measured data.
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QSAR TOOLBOX

Execution of AW for Ecotoxicity

QSHR TOOLBOX
» Profiling

Gap Filling
e o
== - -
Trend analysis Read across  (Q)SAR  Standardized Automated

o Documents

& Document 1
H# CAS: 111864
T LIS-EDA Maw Chamiral Catannriac
0 Aquatic toxicity classification by ECOSAR
T Enter Gt (AW by trend anal with 91 Chemicals with 215 data
: 83| Data: 83 Subcategonzed: Substance type
Y Ch: 83| Data: 83 Filter by WS - Exp Water Solubility
Y Ch: 79| Data: 79 Filter by WS - Water Solubility
78| Data: 78 Filter by W5 - Water Solubility (fragments)
: 70| Data: 70 Subcategonized: Aquatic toxicity classification by ECOSAR

h: 58| Data: 58 Subcategorized: Acute aquatic toxicity MOA by OASIS
[E Ch: 15| Data: 15 Subcategorized: Organic functional groups

* The steps executed in the AW are listed in the Documents panel;
« AW always finishes at the level of primary grouping.
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QSAR TOOLBOX

Execution of AW for Ecotoxicity

In case the prediction o ] . . jz ,

does not answer the -

. . Workflow name  Ecotexicological Endpoint
Cri te ria fo racce pta nce General task Performing primary and secondary profilers subcatego Whoops x
of the prediction (1) |

—ill &

Active task Retrieving different analogues for profiler [Structure Simil

-l 5 =

t t . - _ Couldn't find a valid answer
or not enough data is
collected for primary e R ,
Retrieving different amalogues for profiler [Protein binding by OASIS v1.4] and metal
Retrieving different analogues for profiler [Protein binding by OECD] and metabolism ]_
Retrieving different analogues for profiler [Chemical Elements] and metabolism []
CO rrespond i ng Building similarity options
Retrieving different amalogues for profiler [Structure Similarity] and metabolism
g g P [ ¥] [1
messages a ppea rS Retrieving different amalogues for profiler [Protein binding by OASIS v1.4] and metabolism []
. ! = Retrieving different analogues for profiler [Proteinm binding by OECD] and metabolism []
. Retrieving different analogues for profiler [Chemical Elements] and metabolism []
SUCh as . No enough Building similarity options
data to bUiId prima ry Retrieving different analogues for profiler [Structure Similarity] and metabolism []
n 4 . . . : : .
group” or Couldn’t
find a valid
n .
answer”(1) * Click OK (1);

grouping then the
Retrieving target
Retrieving target
* Then close the workflow controller window (2)

T
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QSAR TOOLBOX

The Exercise

* In this exercise we will predict the skin sensitization effect for:
o Single chemical - CAS# 111-86-4;

o Batch of chemicals

®* This prediction will be accomplished by using of the automated
workflow for skin sensitization.

The OECD QSAR Toolbox for Grouping

¥ July, 2017 Chemicals into Categories



QSAR TOOLBOX

Execution of AW for Ecotoxicity

Data Gap Filling
Automated workflow: Batch mode
There are several ways to load a batch of chemicals
amongst which:

- Selection of chemicals from databases/inventories;
- Loading of chemicals from user’s file.

(see next slide)

The OECD QSAR Toolbox for Grouping Chemicals into Categories

July 2017 36



QSAR TOOLBOX

Execution of AW for Ecotoxicity

List with chemicals (batch work)

Input: Ways of Entering a Chemical List

Y Y Y Y

@ r|a rh 01010

_ 01 0

QSAR TOOLBOX L] 10100
P Input

¥ Profiling ¥ Data ¥ Category definition ~ » Data Gap Filling

Single Chemical Chemical List Search Target Endpoint

Ao XZwmom § &.~-= 8= E- M ¢

New  Open  Close  Sawe CAS#  Name Structure Composition  Select Delete ChemIDs Datsbase Inventory  List Substmcture (SMARTS)  Query Define Developed by LMC, Bulgaria

Documents 8 Lastused files

¢ Document 1 '-i From examples folder

* Database
* Inventory

* List: Last used files/ From examples folder

The OECD QSAR Toolbox for Groupi
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QSAR TOOLBOX

Execution of AW for Ecotoxicity

Data Gap Filling
Automated workflow: Batch mode

In this tutorial, Query tool functionality is used to load
chemicals with known CAS RNs.
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QSAR TOOLBOX

Execution of AW for Ecotoxicity

Data Gap Filling
Automated workflow: Batch mode

QSAR TOOLBOX @ FI'J.

» Profiling P Category definition

Import Export
& o 1 g

Import  IUCLIDG IUCLIDG

Filter endpoint tree...

Documents

Databases ﬁ: g
Options 4 Structure By s S s ’%; \ﬂ)/ﬁ( s

Group by: | Hazard effect ~

e [ Structure info

Calar by: | Target endpoi | | Legend | [#) Parameters
W kM database Environment Canada [#] Physical Chemical Properties
Ml Phys-chem EPISUITE [# Environmental Fate and Transport
Ecotoxicological Information [ Ecotoxicalogical Information

B Aquatic ECETOC
M Aquatic Japan MoE -] Aguatic Toxicity AW SW
Aquatic OASIS E =] Mortality

Il ECHA CHEM o] EC50 <OR= LC50

=] Animalia (animals)

(=] Chordata (chordates)

(=] Actinopterygii (ray-finned fishes,sp ...
=] Pimephales promelas

Input

1. Go to Data

M: 515 mg/L M: 25 (22.6+27.6) mg/L| M: 114 mg/L

M: 5.19 {4.73+5.7) ma/l M: 25 mg/L M: 127 (93+170) mg/L
panel(l) % n PIPRPON M 5.19 mg/L M: 25.1 mg/L M: 225 mag/L
2. Then to M: 5.19 mg/L M: 470 mg/L

T: 6.61 (2.53<17.3) mg/|

Database (2)
3. Select Agquatic
OASIS

database(3)
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QSAR TOOLBOX

Execution of AW for Ecotoxicity

Data Gap Filling
Automated workflow: Batch mode

r| 0101
— 01
QSAR TOOLBOX D L E IIl 1010

n nput » Profiling ¥ Category definition » Data Gay
L4

Single Chemical Chemical List Search Target Endp

- J Sl =

"9 Ao s
m - § 6.m B EE- H ¢ O
Mame  Structure Composition  Select ChemlDs Database Inventory List Substructure (SMARTS.  Query Define

Documents W
& Document 1

# CAS: 111864 = Query tool
O US-EPA New Chemical Categories
O .ﬂquatic toxicity classification by ECOSAR
Y E”t"r GRS ED RS  Search is performed only on selected databases and inventories!
f‘ ?| Data: 197 Subcategorized: Substance typ Do you want to continua?
83| Data: 194 Filter by WS - Exp Watar 52
"?' Ch: 79| Data: 188 Filter by WS -/ 2ol
Y Ch: 78| Data: 187 Filter by W ™ erwter L.
&) h| DR LN YIRWEY [ | Do not show this dialog ves
[ Ch: 60| Data: 152 Subcategorized: US-EPA New Chemical Categories
[E] Ch: 58| Data: 149 Subcategorized: Acute aquatic toxicity MOA by W
[E Ch: 15| Data: 43 Subcategorized: Organic functional groups
@ Ch: 15| Data: 43 Subcategorized: Organic functional groups (US EPA)
@ Ch: 15| Data: 43 Subcategorized: Organic functional groups, Norbert Haider (checkmol)

Pt

[ Ch: 15| Data: 43 Subcategorized: Protein binding by OASIS

1.Go to Input panel; 2.Click on Query; 3. A dialogue window pops up;
4. Click on Yes.

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



QSAR TOOLBOX

Execution of AW for Ecotoxicity

Data Gap Filling
Automated workflowl:_Batch mode

o] Sea 1 - O X
CAS | Name | Data | Parameters | SubFragment | Category | Similarity | | AND || OR || NOT || Delete || Clear |
| Clear All | _
1 ' GO to —CAS tab( 1); . C.AS:lQUm? || Add || Remaove || Load list | _u. __________ E?'W' ___________________
2. Type in the CAS RN in [j o
2 62-53-2
the cell (2) cion ot s e

3. Click on Add (3) to add oo
all 4 CAS RNs. .
4. Click on Add (4)to
create thequery (5); |
5. Click on Execute (6).

.
4 add ||| save || load _\
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QSAR TOOLBOX

Execution of AW for Ecotoxicity

Data Gap Filling
Automated workflow: Batch mode

0010

01 o

QSAR TOOLBOX IIl 10100
» Input » Profiling » Category definit on » Data Gap Filling

Gap Filling Workfl »w

i s

Trend analysis Read across  (Q)SAR  Standardized J utomated

° T ilter endpoint tree... | | |
Document 1
Search chemical I
- iy,
S-EP/ Categ X Structure 5' 4 /@ /@ . \/@ NN S,
. a = Hah "

o

-

X
Ch: 10| Data: 181
Ch: 8 : _53- 54 Ta0-01- I X
Ch: {ELD;t?) '|1 Cheices 62-53-3 | 5428-54-6 | 90-01-7 | 110-40-7
Enter GF 'AWb. . Id 1 ® High High High High
nter GF y read-a« i i i 1 } 1 \
Ch: “i| nar:- 18 Sub Ecotoxicological Endpoint Aniline o-Cresol, 3-nitro- Benzenemethanol, 2-t | Sebacic acid, diethyl e
Ch: 7 O Skin sensitization | I | |
a:l CEHTN | CTHTND3 | cTHeo2 | C14H2604
) . === et Unspecified I Unspecified | Unspecified I Unspecified
Organic functional groups t + t
Organic functional groups ( Ncleccecd | Cclecccc10)[N+1{[O-] | OCclecccc10 ] CCOC(=0)CCCCCCcce |
Organic functional groups,
Document 2
Selection from database 'Bacte
Document 3
Selection from database 'Aquat ‘ oK | | Cancel
Selection from database "Aqu S0C oS

1. Select Data gap filling tab (1);

2. Click on Automated (2);

3. Select Ecotoxicological endpoint (3) from the pop-up window (4);
4. Click on OK (5).
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QSAR TOOLBOX

Execution of AW for Ecotoxicity

Data Gap Filling
Automated workflow: Batch mode

o] Select one )I— O ot

« A dialogue ;q:_ﬂ::mf

. . ich data do you want to use?
window gives the
user a choice to
select the end-
point (1);
* Then select OK
(2).

(®) Fish, LCSO(ECS0) at 96h for Pimephales promelas (mortality)

T T T T T I

oK Cancel
Zl/r |
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QSAR TOOLBOX

Execution of AW for Ecotoxicity

Data Gap Filling
Automated workflow: Batch mode

A Workflow

controller window

appears, which is E
not active(1); =) Workflow Controle [Automated mode] 4 T 5 x
e The pOp-WindOW Workflow name  Ecotoxicological Endpoint

Select range (2) General task

- : ive task
is displayed s
Where the user @Showactivi‘t}'bg

has to select the %) Select range X
range of Add range

chemicals from
the set, which e [ e [a

has to be 3
Ok
3

predicted; 2
 Finally press OK
(3).
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QSAR TOOLBOX

Execution of AW for Ecotoxicity

Data Gap Filling

Automated workflow: Batch mode

* When the workflow finishes,
there is an indication in the
workflow controller(1).

 Also the progress bar is
completely filled (2).

*The predictions are displayed
on the matrix(3). There is
also an indication that 4 out
of 4 chemicals are predicted

* Finally close the workflow
window by pressing X button

(4).

e,

i
/@/\n-

Filter endpoint tree... [ 2
Structure /@ " \/©
Haht by
Structure info
CAS Number 62-53-3 90-01-7
CAS Smiles relation High High

Chemical name(s)
Composition
Molecular Formula
Predefined substance type
Structural Formula
[# Parameters
[#] Physical Chemical Properties
[#] Environmental Fate and Transport
[l Ecotoxicological Information
(=] Aquatic Toxicity
=] Mortality
=] EC50 <OR~ LC50
(=] Animalia (animals)
=] Chordata (chordates)

(=] Pimephales promelas

AW SW

(=] Actinopterygii (ray-finned fishes,sp ..

aminobenzene

C6HTN | c7Re02
Mono constituent Meno constituent
Necleececd |'0Cclccecc10

| 5428-54-6
High High

1110-20-7

m! 2-{hydroxymethyl)pt m! Decanedioic acid, 1, n 2-methyl-5-nitrophe n

| c7H7ND3
Mono constituent

| CCOC(=0)CCCaeeece| Caleccicc1 O)N=1(0-]):

| C14H2604

Mono constituent

96 h (4/4)| R: 28.3 (0.624+-1.29E+03 T: 258 (44.1+1.51E+03)

| T:2.05 (0.233-18) mg/Ll T: 241 (7.76-75.1) mg/l
1 1

L Terrestrii Workflow Controller [Finished workflow]

[# Human Heal

= 4 Workflow name

1 General task
Active task

Pause Stop

Performing primary and secondary profilers subcategorizations

o

The OECD QSAR Toolbox for Grouping Chemicals into Categories
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QSAR TOOLBOX

Outlook
* Aim
* Automated workflow
* The exercise

* Report
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QSAR TOOLBOX

Report
Overview

® Report module could generate report of any of
predictions performed with the Toolbox.

* Report module contains Wizard pages which navigate
you through predefined and user-editable report

templates.
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QSAR TOOLBOX

Report
Generation report

QSAR TC

» Profiling » Category definition  ® Data Gap Filling

Reports

B B B B

Prediction C i3ta Matrix Category QMRF

Filter endpoint tree...

1 [target]

Document 1
# CAS: 111864
[C] US-EPA New Chemical Categories Structure Blfamn M| e e
fication by ECOSAR
Y Enter GF (AW by trend analysis) with 91 Chemicals with 215 data
IE Ch: 83| Data: 83 Subcategorized: Substance type
Y Ch: 83| Data: 83 Filter by WS - Exp Water Solubil [ Structure info
Y Ch: 79] Data: 79 Filter by WS - Water Solubility [ Parameters
Y Ch: 78| Data: 78 Filter by WS - Water Solubility (fragments) X i 5
Ch; 70| Data: 70 Subcategorized: Aquatic toxicity classification by ECOSAR EljEinvsicaichemical Broparics
Ch: 60| Data: 60 Subcategol 3 cal Categories [3] Environmental Fate and Transport
IE Ch: 58| Data: 58 Subcategorized: Acute aquatic toxicity MOA by OASIS =) Ecotoxicological Information
@ ci S jorized: Organic functional groups & Aquatic Toxicity AW SW
. ] Mortality
(-] EC50 =<OR= LC50
(=) Animalia (animals)
(-] Chordata (chordates)
-] Actinopterygii (ray-finned fishes sp ...
(-] Pimephales promelas

[C] Organic functional groups
[C] Organic functional groups (US EPA)
IC] Organic functional groups, Norbert Haider (checkmol)
[0] Acute aguatic toxicity MOA by OASIS
&, Query tool: 4
+ L Query tool: 4

M: 5.15 mg/L M: 25 (22.6+27.6) mg/L| M: 114 mg/L M: 102 (97.9+106) mg/]
M: 5.19 (473=5.7) mg/l M: 25 mg/L M: 127 (93+170) mg/L M: 102 mg/L
9 h M: 25.1 mg/L M: 225 mg/L M: 102 mg/L
M: 470 mg/L

(1) Go to Report section;(2) Select the cell with the prediction; (3)Click on
Prediction.
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QSHR TOOLENDY

Report
Generation report

» Select different levels to
customize the information

[] Target and prediction summary

that is going to be shown Pt de
in the report (1) Sl

[/] Analogues selection details

Data for analogues

[ ] S e | ect Crea te report ( 2 ) [] Appendix: Grouping / subcategorization

[+ Appendix: Data pruning

to display the report

The OECD QSAR Toolbox for Grouping Chemicals into Categories July 2017 49



QSAR TOOLBOX

Report
Generation report

J2]

| Generated report files — O >

Two files (1) are
generated, which can be e 1
selected from the Data matrix

Generated report files
window (2) by clicking
Open (3),;

PDF file containing the prediction report
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QSAR TOOLBOX

Report

Overview

1 L Prediction of LC50 for octylamine 1724

QSAR Toolbox prediction for single chemical

Date: 23 I 2017

* The prediction report (1) is oty
a PDF file; Target omolion

« The execution of AW s e e

“Ecotoxicological Endpoint” smcas - e
(2) is included in the
Prediction summary.

Halo me _me e _AlHZ

Prediction summary
Predicted endpoint: LCS0; Mortality; Pimephales promelas; 96h; No guideline spedfied
Predicted value: 661 (from 253t 17.3)

Unitfszale: mi 2
Data gap filling method: Trend anzlysis, executed via AW "Ecotosicological Endpaint”

Summary: manually editable fisld

Mot provided by the user
Q5AR Toolbox 4.1 TPRFwd.1
QSAR Tookoxd 1 QSAR TOOLBOX
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QSAR TOOLBOX

Report

Overview

(E 9 - Microsoft Excel - o x
Home | Inset  Pagelayout  Formulas  Data  Review  View  Add-ns  OASIS  OASIS  Acrobat > @
Ccut == - FEEh X Autosum -
& cu Calior Genero - - [vormal | mad Good Neutral cm B wosun - A7 84
53 Copy - N | & @ Fin-
Paste I u- 53 Merge & center| § - 9 » | %8 00 Conditional Format |[Sledeql] Explanatory Linked Cal Note Insert Delete Format Sort & Find &
- < Format Painter = £ ] #% % | Formatting - as Table - ’ - - - et Fifter~ Select~
Clipboard & Alignment [} Number ! Styles Cells Editing
AL - £ ~
| =
-
Data matrix 28 7_17_15_03 20xlsx = @ =
[ A [ s c D E F G H [ ) K L M N o [ a R B T u v
1] Target chemical Analogue #1 Analogue #2 Analogue #3 Analogue #4 Analogue #5 Anal
2 Substance identity
Structure H3COn o~ ~NH2 5 H3Ca e _HiHD HaCe s MO~z HEC\\/\\ANH? MO~ o~
3
4 CAS number 111-86-4 7307-55-3 124221 2869-34-3 112-20-9 110-58-7 201€
5 |chemical name octylamine Undecylamine dodecyamine Tridecylamine Nonylamine amylamine decyl
6 | Other ident
7 SMILES ceeceeceN CCCCECECeeeN CCCCCCECECeeN CCCCECECEeceen CCECCCCCCN ceecen ceec
8
9 Parameters unit
10
11 Pprofilers
12 Profiles used for grouping/subeategorization
13 Aquatic texicity classification by ECOSAR Aliphatic Amines Aliphatic Amines. Aliphatic Amines. Aliphatic Amines Aliphatic Amines. Aliphatic Amines Aliphati
Discrete chemical; Discrete chemical; Discrete chemical; Discrete chemical; Discrete chemical; Discrete chemical; Discrete
Substance type (subcategorization) Mono constituent (predefined); Mona constituent (predefined); Mono constituent (predefined); Mono constituent (predefined); Mona constituent (predefined); Mono constituent (predefined); Mona constitue
14 Organic Organic Organic Organic Organic Organic org
15 Aquatic texicity classification by ECOSAR Aliphatic Amines Aliphatic Amines. Aliphatic Amines. Aliphatic Amines Aliphatic Amines. Aliphatic Amines Aliphati
16 US-EPA New Chemical Categories. Aliphatic Amines hatic Amines Aliphatic Amines Aliphatic Amines Aliphatic Amines Aliphatic Amines Aliphati
17 | Acute aquatic toxicity MOA by OASIS Narcotic Amine Narcotic Amine Narcotic Amine Narcotic Amine Narcotic Amine Narcoti
Organic functional graups (subcategarization] Aliphatic amine, primary; Aliphatic amine, primary; Aliphatic amine, primary; Aliphatic smine, primary; Aliphatic amine, primary; Aliphatic amine, prinary; Aliphatic am
18 Amine, primary Aming, primary Amine, primary Amine, primary Aming, primary Amine, primary Amine,
19 structure similarity (subcategorization) [90%,100%] [80%,90%) [80%,90%) [70%,80%) [90%,100%] [80%,90%) [90%,
20
21 Measured and predicted data
22 Data used for prediction
species, duration, test species, duration, test species, duration, test species, duration, test species, duration, test species, duration, test E}
environment endpoint | value | unir | YPS YPEOImethod Ly YRS pecimethod, | ume | PO bpOimethod e une P OpeOfmethod e upy P Opeolmethos e upe | DPSDpeofmethod L e !
assay, strain, test assay, strain, test assay, strain, test assay, strain, test assay, strain, test assay, strain, test
guideling, year, refere: guideline, year, refere: guideline, year, refere: guideline, year, refere: guideline, year, refers guideline, year, refere: gui
2 [ 2 I E2 TS = i3 Y I EY & = B[ B[ T [ [
r Pimephales promelas ” Pimephales promelas Pimephales promelas ” Pimephales promelas Pimephales promelas ” PiB
T - — T T s .

* The data matrix (1) is an Excel file, which contains information about the

analogues.
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QSAR TOOLBOX

Report
Saving the prediction

e TO save any of the two =| Generated report files — O w

files, select the file (1)

and then click on Save as
( 2 )  Prediction report

Data matrix

PDF file containing the prediction report
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QSAR TOOLBOX

Report
Saving the prediction

¥ Data (D:)
File name: | Prediction report.pdf -
Save astype: | Pdffiles (*pdf) I 1 ~

* The report is saved as a pdf | ... =1 o
file (1) while the data matrix

IS saved as an xIsx file (2).

. Data (D3)

File name: | PEICEREESTEY
Save as type: | Excel files ("xlsx) I 2

» Hide Folders Save i Cancel
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