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1. Features of the editor

The Profiling Scheme Editor (Browser) gives users the ability to view and edit prioritization schemes.
Its features are described in the sections below.

(=) My Scheme (Custom) - Profiling Scheme Browser

Save Scheme Export Scheme Save Tests View Tests  Run All Tests

{[Cves ]["wo ] [wexr ] [Cune | [oa ]

[Category 1

[Category 2

1.1 Nodes and node manipulations

Prioritization schemes in Toolbox 4 are built of logically connected nodes. The nodes themselves are
decision blocks navigating each assessed structure through the scheme based on the result of the
contained expression. If the structure answers the criteria of the expression, it is passed along the YES
route (optionally assigning it a YES label). If it does not answer them, it is passed along the NO route
(again, optionally assigning it a NO label). If a NEXT route exists (in place of a YES and/or NO) the
structure is passed along that route, regardless of the outcome. It may still be assigned the
corresponding label.

The left section of the Editor displays the structure of the prioritization scheme and lets the user
manipulate the nodes and their relations. The functions of the buttons in the toolbar are as follows:
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YES/NO/NEXT - when a node is selected, a left click on any of these 3 buttons will create a new node,
connected to the selected one with the chosen relation. Each of the buttons is enabled only of the
relation is possible for the selected node. Right clicking on the buttons provides additional functions,
such as adding metabolism or referential nodes or connecting an existing node to the selected one.

LINK - when a link (yes/no/next connection) is selected, right clicking on this buttons shows the
available relations that this link can be converted to.

DEL - when a node is selected, clicking on this button will delete it along with any nodes, originating
from it

1.2 Node properties

The properties of each node can be viewed and/or modified in the Properties tab. The editable fields
are:
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[Deiniion [Propees | laiing St | Lierture  Sheme |

General Properties

(V- [ (ProfilingMode)

(o1 .1, Category 1
A=JFLE S Category 1
No Label:

Literature Key:

Color

Description

Comments

Examples =Yes Example No Example

Caption - descriptive identificator of the node

Yes Label - the label that is assigned to the structure if it fulfills the expression criteria

No Label - the label that is assigned to the structure if it does not fulfill the expression criteria
Description - free text describing the coded logic and the meaning behind the labels

Comments - free text

1.3 Queries, logic, operations

The logical expression coded in each node is displayed on the Definition tab. Queries can be added,
deleted and logically combined there. It is also possible to copy the entire query tree and paste it in
another node.

1.4 Types of queries

The available queries are listed when the user click on the ADD button:

Manual for creating prioritization schemes (using the Profiling Scheme Editor) Page 5



EUROPEAN CHEMICALS AGENCY

Definition | Properties | Training Set | Literature | Scheme

Cateqory tree
Pl [0] Category 1

I A| D |
Data Query
Label Query g

Parameter Query
o QSAR Query
@/‘ Reference Query
Similarity Query a

Structure Query

Data Query - assesses experimental data for the target chemical

Label Query - assesses labels already assigned to the target chemical

Parameter Query - assesses a calculable property of the target chemical

QSAR Query - applies an existing QSAR and assesses the result

Reference Query - checks the outcome of a referenced prioritization scheme

Similarity Query - assesses the similarity between the examined chemical and a predefined target

Structure Query - assesses the chemical structure of the target chemical

1.5 Query content editing

The contents of each query are displayed in the bottom right part of the editor. Each query has its
specific properties.
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Query details

1105t Query

¥ LICHVITUNIIENILE) FaLe alid | iafispuiL
¢ [Ecotoxicological Information
4 [VIHuman Health Hazards
4 [Flacute Toxicity
O

O Intraperitoneal LD 50

[ Lethal dose {LD)

[Cliapproximate lethal concentration)ALC
0% mortality

Covs ) 0/3 {m) died

[o/6 died

11 dead animal

11 dead animal

[CI1/5 () 045 (m) died

1478 dind
< >

»  Metadata
| Endpoint I

+ Descriptors (numerical metadata)

| Duration

| All Min Max Average Median
Mean value; = ~ 3
Min value: | none - ||

Max value: | none ¥

Unit Mass fr.. ~ || mglkg -

1.6 Toolbar buttons

The main toolbar buttons serve the following purposes:
Save Scheme - saves the updated scheme to the server

Export Scheme - saves the scheme to a destination specified by the use. Any changes made do not
affect the original Toolbox scheme

Save Tests - saves the query tests to the server
View Tests - shows the query tests browser

Run All Tests - executes all query tests in the scheme
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2. Creating an example scheme

To illustrate the process of creating a prioritization scheme, we will use the GHS classification criteria
for acute toxicity and will develop a new scheme implementing its logic. To simplify the example we
will focus on oral toxicity only. We will create a scheme with 5 nodes, each one assessing LD50 and

assigning the corresponding label according to the following table:

LD50, mg/kg Label
LD50<5 Category 1
5<LD50<50 Category 2
50 < LD50 < 300 Category 3
300 < LD50 < 2000 Category 4
2000 < LD50 < 5000 Category 5
LD50 > 5000 Not acutely toxic

The last category (Not acutely toxic) will be assigned as a NO label by the node assesing for Category
5.

We start by creating a new profiling scheme using the New button on the Profiling tab.

QSAR Toolbox 4.

QSAR TOOLBOX 10100

P Category definition » Data Gap Filling

Profiling Custom profile

Apply View Delete

3-al| Create new profiler

2 Document 1 Creates a blank profiling scheme and
opens it for editing

Press F1 for more help.

We then enter a name for the new scheme, in this example "My Scheme", and then click OK.
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MNew profiler

Profiler name: [My Scheme |

I ok || cancel |

The following screen asks what type of scheme to create. For our example we select
"Dendroid scheme (Prioritization scheme)" and click OK.

Type of scheme to create

Linear or hierarchical scheme

IDendmid scheme (Prioritization scheme) I

oK | Cancel |

The new scheme is created and visualized. It is prepopulated with a Root Node as well as a
Yes Node and a No Node.

My Scheme (Custom) - Profiling Scheme Browser

Save Scheme Export Scheme Save Tests View Tests  Run All Tests

Categories Definition | Properties | Training Set | Literature | Scheme

Category tree

Query details

Metabolism

We delete the existing Yes Node by first selecting it and then clicking the DEL button.
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My Scheme (Custom) - Profiling Scheme Browser

Save Scheme Export Scheme Save Tests View Tests Run All Tests

e
{Tves [ wo [ e ][ o o | _ Category tree

[] Yes Node

We repeat this for the No Node and are left with the Root Node only.

We need to create 4 consequitive NO nodes that will handle each group of chemicals. After
selecting the Root Node, we click on the NO button 4 times.

My Scheme (Custom) - Profiling Scheme Browser

Save Scheme Export Scheme Save Tests View Tests  Run All Tests

ot e

s ) o ][ wowr ]| e | o | ;

[0] Root Node
[]

n. O [ [=] %
Root Node

At this stage we have the skeleton of the prioritization scheme. We can start filling in the
content of the nodes.
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(=) My Scheme (Custom) - Profiling Scheme Browser had = B
Definition | Properties | Training Set | Literature | Scheme
i[ves J[ o J[wexr ][ unc |[ et ]
Root Node
S [awo |
[or |
—— [ ]
S
Redraw
r—‘— "
— Metabolism
Y
—_—
b
v

With the Root Node selected, we click the ADD button and then select Data Query.

(=] My Scheme (Custom) - Profiling Scheme Browser had = B
Definition | Properties | Training Set | Literature | Scheme
| o 1 [ wo ] [wea | [ume ] o |
ADD

Root Node
. =
S
J 2N .
—_T Metabalism
——
e . E—
——
S—

The Data Query editor appears in the bottom right part of the editor. We are going to input the
following condition — substances with LD50 less than or equal to 5. To do so we expand the
path starting with Human Health Hazards node, followed by the Acute Toxicity node.
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(=]} My Scheme (Custom) - Profiling Scheme Browser
Save Scheme Export Scheme Save Tests View Tests  Run All Tests

i ves ][ no
i [0] Root Node

Root Node

Query details

1) Dsa Query

Ftr| [ |

© [Iphysical Chemical Properties ~
¢ [C]Envirenmental Fate and Transport
¢ [JEcotoxicological Information
Giman Fealth Hazards
4 [JAcute Toxicity
O

[ Intraperitoneal LD 50

[] Lethal dose (LD)

[(approximate lethal concentration)ALC
0% mortality

[CIo/3 (7; 073 (m) died

[o/6 died

11 dead animal

[11 dead animal

175 % 045 (m) died

/5 dima

We navigate to LD50, expand it and select the Acute Oral toxicity leaf.

(=] My Scheme (Custom) - Profiling Scheme Browser had - 0
po R
Definition | Properties | Training Set | Literature | Scheme
Do ] o [ ] [ | (e | | —
Root Node
¥
v
—
n
A
v
— [1] Data Query | Metabolism
| Save
Y Filter: | | crose |
¢ CIipao ~
b [Lps
e s
n [Clecotox
f [CIRodent Inhalation Toxicity Database
s [Toxicity Japan MHLW
[C1zeBeT database
¢ [ILD50 (24 h)
¢+ [JLD50 (7 d)
¢ [CJLD50 {cut off value)
[CILD50 (eut off)
¢ []LD50 fcut-off value)
+ [JLD50 (IHT)
L L V7, W STy -
< > o

Manual for creating prioritization schemes (using the Profiling Scheme Editor) Page 12



@ E C I I ! @Imﬂm‘owrJMilrg—ma'ca(7*\en~xs'w

EUROPEAN CHEMICALS AGENCY =

To enter the exact criteria, we scroll down to the Data section of the query editor, switch to
Any, select < as the Mean Value operand and then enter 5 in the value field. We also define
the unit — Mass fraction, mg/kg. We click on the Save button and the Data Query is now
configured.

My Scheme (Custom) - Profiling Scheme Browser
Save Scheme Export Scheme Save Tests View Tests Run All Tests
Ca

| [0] Root Node

{Coes [ no ][ o

Root Node

Query details

(1 Data Query

I T4 8N fmeaimtaon
<

Save

~ Metadata

[~ Descriptors (numerical metadata)

Average Median

Mean valueq <

Minvalue: |mone > ||

Maxvalue: [none  + ||
T [ |

We can now go to the Properties tab to set the node's caption and yes label both to Category 1.

(=) My Scheme (Custom) - Profiling Scheme Browser s = =
Definition| Properties |[Training Set | Literature | Scheme
i[ves J[ mo ][ wexr J[ unk J[ o | e
L0 0 (ProfilingNode)
Category 1
p—
[Category 1 es Lab Category 1
i 3 #00000000 -
A4
— D
. E——
n
v
—
—
i
v
—
. E—— =
n
A4
—
N—
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All substances that answer the criteria set in the Data Query will be assigned the Category 1
label.

We can now move on to the next node. As the only difference in the query will be the
threshold, we can copy it from the Category 1 node. To do so, while the first node is selected,
we navigate to the Definition tab and click the Copy button.

My Scheme (Custom) - Profiling Scheme Browser

Save Scheme Export Scheme Save Tests View Tests Run All Tests

Categories Properties | Training Set | Literature | Scheme
Category tree
B 0] Root Node

.,

Query details

[2] Data Query | Metabolism

A Endpoint definition

Filter:

¢ [Iphysical Chemical Properties
[Clenvirenmental Fate and Transpert

[ClEcotoxicological Informatien
4 []Human Health Hazards
4 [FAcute Toxicity
O

[ Intraperitoneal LD 50

[ Lethal dose (LD)

[Ciapproximate lethal concentration)ALC
(0% mortality

1073 (f); 073 [m) died

[CJosé died

[[J1 dead animal

[[]1 dead animal

1145 (8: 075 (m) died

148 Aian

We then select the second node and click on Paste.
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My Scheme (Custom) - Profiling Scheme Browser

Save Scheme Export Scheme Save Tests View Tests  Run All Tests

Categories

:

i[ves | [ wo |[wext | [ unk |[oa ]

—
(Category 1

Metabolism

We then need to update the threshold from 5 to 50 and click on the Save button.

My Scheme (Custom) - Profiling Scheme Browser

Definition | Properties | Training Set | Literature | Scheme

Hves ][ wo ] [wexr ] [Cune ] Coe ]

—
Category 1
e . —
.-
1
E
—Y b
—
o
A 4
CEE— 12] Date Query | Metabolism
Save
C s e ~||~
< >
D E——
A Metadata
T | Endpeint V[ Ak ]
I S
[~ Descriptors (numerical metadata)
| Duration vI[ Ak ]
D —
é Al Min Max Average Median
| Mean value: 30
% Minvalue: |none ||
{ Maxvalue: [none  ~|| |
] Unit |Masstr.. - || mgikg -
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When done with the query, we can again set the Caption and the Yes Label, this time to
Category 2.

My Scheme (Custom) - Profiling Scheme Browser

: Save Scheme ExportScheme Save Tests View Tests Run All Tests

Categories
i[ves ][ wo |[mwea | [ unk |[ o | | [ cenere Propertes
ID:
Caption:
Yes Label:

Color #00000000

Description

Comments

Examples cYes Exama No Enme

Referential Node

Packet Options
O Any
@ Al
@ Accumulative
dividual
—

The remaining 3 nodes are populated in the same way, setting the thresholds to 300, 2000 and
5000 for Categories 3, 4 and 5 respectively.

All substances that have LD50 > 5000 have to be assigned the "Not acutely toxic" label. To
do so, we enter this string as the No Label in the last node.

We save the scheme by clicking on the Save Scheme button. The "Scheme successfully saved
on the server" message should appear and we can close the editor.

Our new scheme should now appear in the list of

schemes. Dt et
Group by: | Category ¥ | Sortby: | Name

Color by: | Endpoint selected in the data matrix ¥ |

[ ][ setectan | Unselectal [ invert

Group by: | Category “ | Sort by: | Name  “

Color by: | Endpoint selected in the data matrix *

[ £ ] selectan || UnselectAll || Invert
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3. Applying an existing scheme and viewing statistics

To test the newly created scheme, we will apply it to all chemicals within a database with
LD50 data. To do so, we go to the Input tab of the QSAR Toolbox and click on the Database

button under Chemical List.

QSAR Toolbox 4.0.0.22022 [Document 1]

S —
0100
01 0
10100

P Category definition P Data Gap Filling

Chemical List Target Endpoint

e =EE- H ¢ ©

Select Delete ChemlDs Database Inventory List Substructure (SMARTS) Query

Group by: | Hazard effects > | Sort by: | Name

Select All Unselect All Invert
4 Physical Chemical Properties ~
Chemical Reactivity COLIPA
ECHA CHEM
Experimental pka
GSH Experimental RC50
Phys-chem EPISUITE
4 Environmental Fate and Transport
Bioaccumulation Canada
Bioaccumulation fish CEFIC LRI
Bioconcentration NITE
Biodegradation in soil OASIS
Biodegradation NITE
Biotz-Sediment Accumulation Factor US-EPA
ECHA CHEM
ECOTOX
Hydrolysis rate cons@nt OASIS
kM database Environment Canada
Phys-chem EPISUITE
4 Ecotoxicological Information
Aguatic ECETOC
Aquatic Japan MoE
Aquatic OASIS
ECHA CHEM

craTAY

.

We scroll down and select the ZEBET database from the Human Health Hazards list. After a
short while, the database is loaded onto the data matrix and we can go ahead and apply our
scheme. We go to the Profiling tab, make sure My Scheme is checked and hit the Apply
button to start profiling.
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Profiling Custom profile

O o]

Apply  View New  Delete

° Documents

& Document 1
S ZEBET database

Profiling methods
Group by: | Category ¥ | Sortby: Name
Color by: | Endpoint selected in the data matrix ¥

[ ][ setectan || unsetectan Invert

M Organic functional groups (US EPA) [
M Organic functional groups, Norbert Ha
M Structure similarity
M Tautomers unstable
[ Toxicological
M Repeated dose (HESS)
Custom
M Example Prioritization Scheme (PBT)
My Scheme

As this is a new profiling scheme, the profiling may take several minutes. After a while the
process should finish and the results will be displayed on a new line on the data matrix.

Filter endpoint tree... |1 2 3 n 5 6 7 8 9 10

Structure o et
¢ 7y
L. v

Structure info
(] Parameters
Physical Chemical Properties
Environmental Fate and Transport
Ecotoxicological Information
Human Health Hazards
Profile
Custom

Not acutely toxic Category 2 Not acutely toxic Category 1 Category 3 Not acutely toxic Not acutely toxic Category 3 Not acutely toxic Not acutely 1

My Scheme

At this stage, we can request to see the profiling statistics by right clicking on My Scheme and
then clicking on Profile Statistic.

Filter endpoint tree... 1 2 3

el e
Structure . .AQ[.W A )O}

[# Structure info
[E Parameters
[# Physical Chemical Properties
[# Environmental Fate and Transport
[# Ecotoxicological Information
[ Human Health Hazards
Profile
Custom
Not acutely toxic Category 2 ['Not acutely toxic

v My Schems
] Export Data matrix

~ Expand branch
Collapse branch

Expand All
Collapse All

Target endpoint 5
Copy Path

My Scheme 3

Activate AOP

Profile Statistic | |
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This will bring up the Profile Statistic form showing the distribution of the substances across
the defined categories.

[ Group by categery 157 Not acutely toxic
# Category Count % [ save to smi | [(Add in new doc |
1_|Not acutely toxic 157 |Jazsz ~
2 |category 2 14 367 1 2 3
3 [caregon 1 A o1 58-14-0 110-40-7 111-46-6
4 |category 3 42 11.60
5 |Category s I =) r e
5 |(Na) 14 387 . ,@&\\ - i e
7 B 2017 .
B acutely toxic s 38
9 utely toxic o 249
0 utely toxic B 138 4 > &
o el tonic 0 028 10476-85-4 55-98-1 660-27-5
............... Y g
My Scheme
7 B B
150 70-25-7 50-54-4 132-60-5
e [ S _‘L]ﬁ‘,ﬁ
100 - w ! (=i}
u H
E]
B
10 i 2
50 24-66-2 7664-93-9 141-78-6
) ~/ e
A = o
0 . | | I I . m Bl o= o v S f
T2z 3 4 s 6 7 & 3 10 N .

We can also request an explanation of an assigned category by right clicking on it and
selecting Explain.

[ E E

| ﬁj@ e i ,% rpordinen

Not acutely toxic

This will bring up the Profiling Editor but this time it will be in explain mode.

DiritonPrapenits | rninng o unensae | Schame|
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In the example shown, Category 2 is assigned by the green node because LD50 is 40 mg/kg,
and the threshold coded in the Data Query is LD50 < 50 mg/kg.
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