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QSAR TOOLBOX

Background

This is a step-by-step presentation designed to take the
user of the Toolbox through the workflow for prediction

skin sensitization of mixture.
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QSAR TOOLBOX

Objectives

* This presentation reviews a number of functionalities of
the Toolbox:

* 2D editor for defining Mixture components

* Filling data gaps by Independent mode approach
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QSAR TOOLBOX

Exercise

* In this exercise we will predict skin sensitization of mixture, which is the
“target” chemical,

* Investigate the mode of action for each components of the mixture,
* Gather available experimental data for target chemical,

* Investigate skin sensitization of non-tested component,

* Applying read across for non-tested component, and

* Predict skin sensitization potential of mixture based on experimental data of
tested compounds and predicted data of non-tested one.
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QSAR TOOLBOX

Workflow

* The Toolbox has six modules which are used in a
sequential workflow:

®* Chemical Input

* Profiling

* Endpoints

® Category Definition
* Filling Data Gaps

®* Report
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QSAR TOOLBOX

Chemical Input
Overview

®* 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.
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QSAR TOOLBOX

Chemical Input
Ways of Entering a mixture

User alternatives for defining mixtures with known
compositions:

* Chemical Name
®* Chemical Abstract Services (CAS) number (#)

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

* Drawing mixture constituents and defining their quantities
®* Select from User List/Inventory/Databases
* Load file with mixture
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QSAR TOOLBOX

Getting Started

* Open the Toolbox.

®* The six modules in the workflow are seen listed next to
“"QSAR TOOLBOX".

* Click on “Input” (see next screen shot)
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QSAR TOOLBOX

Chemical Input

QSHR TOOLBOX
» Profiling
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Documents.
& Document 2
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for Grouping Chemicals
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QSAR TOOLBOX

Chemical input
Input mixture

QSAR TO @
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SMILES: i
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1. Select Input
2. Click on Composition
3. From composition editor select Multiconstituent
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QSAR TOOLBOX

Chemical input
Input mixture

\“| Composition editor = O X

(=) 20 Editor - o x

Type: | Multiconstituent |{®
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Constituents (1) m
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Typical concentration
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1. Click on Edit to open the 2D editor,
2. Draw structure of the first component (#1),
3. Confirm by clicking OK.
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QSAR TOOLBOX

Chemical input
Input mixture

Composition editor — O X

Type: | Multiconstituent

Identity
’—‘ [ CAS:
20 Editor o x
@
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i
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[ ox | conen |

yRGNyms:

SMILES: CCccoe

InChi:

Concentration
[ Typical concentration

Click on Add,

Scroll down to add the second component (#2),
Click Edit to open the 2D editor,

Draw structure of the second component,
Confirm by OK.

) g5 89 b =

Use the same procedure to add as much components as needed (see next slide).
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QSAR TOOLBOX

Chemical input
Input mixture

QSAR TOOLBOX @ rI_], %é?ég %

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

Document Single Chemical Chemical List Search Target Endpoint
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New Open Close Save CAS# Name  Structure Composition Select Delete ChemlDs Database Inventory List Substructure (SMARTS)  Query Define
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D * There are three components in this exercise,
» Close the Composition editor by clicking OK and return to data matrix.
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QSAR TOOLBOX

Chemical input
Input mixture

ST Xoerd
QSAR TOOLBOX th faro %

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

Document Single Chemical Chemical List Search Target Endpoint
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Close Save CAS®#  Name Structure Composition  Select Delete  ChemlDs Database Inventory List Substructure (SMARTS)  Query Developed by LMC, Bulgaria

Filter endpoint tree...
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& Substance R
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Print oo

Rename

jucture info
Delete rameters
Delete Al Lists ysical Chemical Properties
Delete All But This vironmental Fate and Transport

Metabolism/Transformations 3

[ V|

Target multiplication

1. Make right mouse click on Substance,
2. Select Multiplication,
3. Click on Target multiplication.
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QSAR TOOLBOX

Chemical Input
Target chemical identity

* The already drawn target structures automatically appear on
the data matrix.

* Note that no CAS number or name is associated with this
chemical.

®* This means the target chemical is not listed in the chemical
inventories/databases available in Toolbox (see next slide).
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QSAR TOOLBOX

Chemical Input
Target chemical identity

¢
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Do Filter endpoint tree... :l___ o Constituent #1 Constituent #2 Constituent #3
. | | |

Structure - _ _._ - :, ________ Hala om0 @ @ Y@:

[# Structure info

[#] Parameters

[# Physical Chemical Properties

[# Environmental Fate and Transport
[# Ecotoxicological Information

[# Human Health Hazards

All three constituents of the mixture can be treated as individual substances.
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QSAR TOOLBOX

Profiling
Overview

* “"Profiling” refers to the electronic process of retrieving
relevant information on the target compound, other than

environmental fate, ecotoxicity and toxicity data, which are
stored in the Toolbox database.

* Available information includes likely mechanism(s) of
action, as well as observed or simulated metabolites.

For most of the profilers, background information can be
retrieved by highlighting one of the profilers (for example,

Protein binding by OASIS and clicking on “View scheme”
(see next screen shots).
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QSAR TOOLBOX

Profiling
ide-Bar to Profiling

QSAR TOOLBOX @

Prafiling Custom profile

2

Apply  View

° Documents

Document 1 =] Protein binding alerts for skin sensitization by OASIS (Endpoint Specific) - Profiling Scheme Browser - ] %
Substance

& Composition list

Constituent #1

Constituent #2

Constituent #3

Save Scheme Export Scheme Save Tests View Tests Run All Tests

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

Filter: Category tree

4 Protein binding slerts for skin sensitization by ~

4 Acylation
4 (Thio)carbamoylation of protein nuclec
Isocyanates, Isothioeyanates

4 Ayl transfer via nudleephilic addition 1 =
Carbodiimides Query details
4 Direct acylation involving a leaving gre [0] Structure Query | Metabolism
(Thio)Acetates
(Thic)Acyl and (thic)carbamoyl hali Contents SMARTS
Anhydrides (sulphur analogues of 2 4 ®Queries CEThlFEl = Fele
Azlactones and unsaturated lactone ‘ .Msﬁksf(h 1: SMARTS
as
Carbamates 1 SMARTS iew mod Facade e Cascade
Diacyl peroxides, anhydrides (sulph :
N-Acylloxysuccinimides Search 2: SMARTS

M-Carbonyl heteroaryl amines

N-Carbonylsulfonamides
N-Haloacylamides
Phosphonyl halides or cyanides

Sulphonyl halides or cyanides Add Query
Thiosulfinates Add Mask

Thiosulfonates
4 Ester aminalysis

Profiling methods:
Options 4

f Select All Unselect All nvert About Opti
T T e T

Complex search options

Dithiocarbamate salts Exact connectivity C\ 1 /e\

Dithiocarbamates [ Ignore stereo information 0 C
Dithioesters

4 Ester aminolysis or thilysis [ Exact match
Activated (dilaryl esters
Activated {thic)esters
vt sl s Mapaing

enzyl or phenethyl salicylates " )

Phenyl carbonates Unique mappings
Substituted benzyl benzoates Max maps | 1000

4 Isocyanates and related chemicals ¥ Left click on any marked atom to explare
>

onization at pH = 9
Protein binding by OASIS

Select All
Unselect All

Queries execution mede | All

Endpoint Specific
W Acute aquatic
Ml Acute aguatic t

Make right mouse click on selected profiler followed by “View scheme” to see defined
structural boundaries associated with Amides in Protein binding by OASIS profile.
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QSAR TOOLBOX

Profiling
Side-Bar to Profiling

= Protein binding by QASIS (General Mechanistic) - Profiling S5cheme Browser -
Export Scheme View Tests  Run All Tests
Categories Definition | Properties | Tra 2N Litersture | Yetainfo Table | Scheme
Filter: | [ K | | —
1 Domain—L= . cee d .
4 Pratein binding by CASIS it N —Mechanistic Do : Acylation
4 Acylation L. . .
4 (Tio)carbamoylation of protein nucleophiles Mechanisgi€ Alert: Ester aminolysis
Isothiocyanates, lsocyanates
4 Acyl transfer via nucleophilic addition reaction 5 al Alert i PP
Carbodiimides Anids~] Mechanistic
4 Direct acylation involving a leaving group Y a|ert

(Thio)Acetates

[Thio)Acyl and (thio)carbameyl halides and cyanidgs
Anhydrides (sulphur analogues of anhydrides)
Azlactones and unsaturated lactone derivajes
Carbamates

Diacyl peraxides, anhydrides (sulphyf analogues of dia The chemical is a strong sensitizer as a result of Amide aminolysis:
N-Acylloxysuccinimides
N-Carbonyl heteroaryl amig
N-Carbonylsulfonamidg
N-Haleacylamides

s
e lall o . .
_Sr::glgjln)f\tgsdes or cyanides o | H—g@ Pr-NHy @,—NH} X HN—(E'—@ Textual descnpt'on
123

4 oot Structural  [=
<> alert
»)-_ Qate salts
q ates
. Este b thiclysic Ester aminolysis proceeds in two stages as an addition-elimination process in which a nucleophilic reactant bonds to the electrophilic carbonyl carbon atom, to create a tetrahedral intermediate.
A faryl esters This tetrahedral intermediate then undergoes an elimination to vield the products. In this two-stage mechanism the carbonyl carbon atom undergoes a hybridization change from 31)2 to 31)3 and
Activated (thic)esters back .

Activated alkyl diesters
Benzyl or phenathyl salicylates

Phenyl carbonates A key feature of the first stage is the site at which the starting ester is protonated Protonation of the carbonyl oxygen makes the carbonyl group more susceptible to nucleophilic attack, ie.

Substituted benzyl benzoates

4 |socyanates and related chemicals
Ketenes

4 Ring epening acylation The protein NI, or SH groups are good nucleophiles and attack the carbonyl carbon.
Active cyclic agents
beta-Lactams
Cyclopropencnes Electron withdrawing groups. such -CN, 'NOT 'CF3= -SOSH: facilitate the occurrence of the reaction.
Thio-lactones

4 |onic interaction

4 Electrostatic interaction of tetraalkylamonium ion with proi

Tetraalkylammonium ions

electrophilic enough for attack by protein.

1. Click on Amides,
2. Select Literature to see mechanistic justification.
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QSAR TOOLBOX

Profiling
Profiling the target chemical
* Select the “Profiling methods” related to the target endpoint by
clicking on the box next to the profilers name.

* This selects (a green check mark appears) or deselects (green
check disappears) profilers.

* For this example, select the following profilers relevant to the Skin
sensitization (see next screenshot):

- Protein binding by OASIS - general mechanistic
- Protein binding by OECD - general mechanistic
- Protein binding potency - general mechanistic

- Protein binding alerts for skin sensitization by OASIS - endpoint specific
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QSAR TOOLBOX

Qs

~oaflng

g

Apply

©

Custom profile

View De\elz
Documents

Document 1

Constituent #1
Constituent #2
Constituent #3

Profiling methods
Options 4

u Select All_|| Unselect Al
S

at pH
at pH =4
n at pH = 7.4
at nH =
4 Protein binding by DASIS
Protein binding by

Profiling
ide-Bar to Profiling

—
01010
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10100

® Category definition

Filter endpoint tree...

P Data Gap Filling

Structure

[# Structure info

Parameters

Physical Chemical Properties

[#] Environmental Fate and Transport
Ecotoxicological Information

[#] Human Health Hazards

[ Profile

=] General Mechanistic

—— Protein binding by OASIS

- Protein binding by OECD
“—— Protein binding potency
—{=] Endpoint Specific

(=] Metabolism/Transformations
Observed rat liver metabolism with quantitati ...

— Protein binding alerts for skin sensitization ...

=

» Report

Falent Lieiial

[—

Constituent #1 Constituent #2

oo
LATV

Constituent #3

The OECD QS
for Grouping
into Categori

Developed byl

o

No alert found ['No alert found ['No alert found
Schiff base formation

Schiff base formation >

Schiff base formation =

SMNAr

SMNAr > > Nucleophilic &

SNAr > > Nucleophilic g

No alert found ['No alert found ['No alert found

Not possible to dassify. Not possible to dassify. Mot possible to classify|

No alert found | No alert found |'No alert found
Schiff base formation

Schiff base formatior

Schiff base formatiol

SMAr

SNAr >> Nucleophil

SMAr > > Nucleaphil

0 metabolites

|0 metabolites |0 metabolites

This component has
positive protein
binding alert

Schiff base formation

Schiff base formation > > Schiff base formation with carbonyi
Schiff base formation > > Schiff base formation with carbony
SNAr

SNAr > > Nucleophilic aromatic substitution on activated aryl and hetercaryl compc
SNAr = > Nucleophilic aromatic substitution on activated aryl and heteroaryl compc

compounds
compounds >> Arom

No alert found
Mot possible to classify according to these rules (GSH)

Schiff base formation

Schiff base formation > » Schiff base formation with carbonyl compounds
Schiff base formation > > Schiff base formation with carbonyi
SNAr

SNAr >> Nucleophilic aromatic substitution on activated aryl and heteroaryl compec
SNAr > > Nucleophilic aromatic substitution on activated aryl and hetercaryl compc

compounds >> Arom

0 metabolites

2. Click Apply.

1. Check the profilers related to the target endpoint;
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QSAR TOOLBOX

Data

* “"Data” refers to the electronic process of retrieving the
environmental fate, eco-toxicity and toxicity data that are
residing in the Toolbox.

* Data gathering can be executed in a global fashion (i.e.
collecting all data of all endpoints) or on a more narrowly

defined basis (e.g. collecting data for a single or limited number
of endpoints).

* In this example, we limit our data gathering to the common
Skin endpoints from databases associated with Skin
Sensitization endpoint.
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QSAR TOOLBOX

&

» Input

rla
Qs DOLBOX o
» Profiling
Data

Import Export

Gather Import  IUCLIDG IUCLIDG

Documents

Constituent #3

Databases

Unselect All Invert

; US oML

W Micron icleus OASIS

W MU non-cancer EFSA

W nsyn

Il REACH :kin sensitisation

ecepto” Mediated Effec

Il Rep Dose Tox Fraunhofe,

Il Repeatec Dose Toxicity
Rodent Ir halation Toxicity,

Options «

atdDase

# Skin sensitization ECETOC
-~ ToxCastDB

P Category definition

Filter endpoint tree...

# Data Gap Filling

Faleni CieTiiLal

L—

Structure

[# Structure info

[# Parameters

[# Pnysical Chemical Properties

[#] Environmental Fate and Transport
[# Ecotoxicological Information

[E] Human Health Hazards

L Acute Toxicity

—— Bioaccumulation

—— Carcinogenicity

— D Toxicity / Ter:

——— Genetic Toxicity

+—— Immunotoxicity

— lrritation / Corrosion
+—— MNeurotoxicity

—— Photoinduced toxicity
I Repeated Dose Toxicity
—— Sensitisation

—— ToxCast

—— Toxicity to Reproduction

and Di:

AW SW AQP |

[#] Profile

Constituent #1 Constituent #2 Constituent #3

2. Click on Gather

1. Select databases related to the target endpoint;
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QSAR TOOLBOX

Data
Process of collecting data

o100
QSAR TOOLBOX 5 l'h 0100 %

* Profiling P Category definition  ® Data Gap Filling » Report

Data Import Export The OECD QSAR Toolbox
for Grouping Chemicals

' % m into Categories

Gather  Import IUCUD  IUCLIDG Developed by LMC, Bulgaria

° et Filter endpoint tree... :I_t_‘rii‘umm'm Constituent #1 Constituent #2 Constituent #3

& Document 1

Structure | @‘]’ @
| |

Constituent

= ratumcics
[#] Physical Chemical Properties

[%] Environmental Fate and Transport
[#] Ecotoxicological Information

[5] Human Health Hazards

—— Acute Toxicity

—— Bioaccumulation

—— Carcinogenicity
—— Developmental Toxicity / Teratogenicity
—— Genetic Toxicity
—— Immunotoxicity

2 points added across 2 chemicals.

Opti
prions 4 +—— Irritation / Corrosion

m SEI All Unselect All Invert | Neurotoxicity ]

—— Photoinduced toxicity
RO non-cancer EFSA — Repeated Dose Toxicity i
sensitisation database (nor| -] Sensitisation AW SW AOP
diated Effects
icity HE!
ty Database

M Negative

=] Miscellaneous

apan MHLW | M: Negative

ity to reproduction (ER)
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QSAR TOOLBOX

Recap

®* You have entered the mixture with defined components.

®* You have profiled the target chemical mixture and found no protein binding
alerts for two of the mixture constituents. The third constituent has positive
protein binding alerts and could elicit skin sensitization effect.

* Negative experimental data has been found for two of mixture components.
No experimental data has been found for the third constituent.

* The constituent without experimental data and positive protein binding
alert has been used for further read across analysis. Then, all of the
available data - experimental and predicted will be used for skin
sensitization prediction of the mixture.
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QSAR TOOLBOX
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QSAR TOOLBOX

Read across prediction of constituent without data

Focus

constituent

O

QSAR TOOLEBOX
P Profiling

Data Import Export

s & 0 &

Gather Import  IUCLID6 IUCLIDG

Documents

Databases

Options 4

(] selectanr || unselectal || invert
MIC uce

REACH Skin sensitisation database (normalised)
teceptor Mediated Effects

M Rep D

W Repeated
Rodent Inhalation T

Skin Sensitization
Skin sensitization ECETOC

h

P Category definition

Filter endpoint tree...

P Data Gap Filling » Report

FalcnL LS ial Constituent £1

Constituent #2

Constituent #3

'
I
Structure L ,_ ________ Hia @ @ ﬁ
oo E r .
| @ Setas new target

[#] Structure info ®  Edit and set as new target
iRt & Chemical infarmation
[# Physical Chemical Properties
[ Envi Fate and Ti Add in category »
[#] Ecotoxicological Information '@ Add target »
[=] Human Health Hazards Delete

— Acute Toxicity J

—— Bioaccumulation . T“— Focus

—— Carcinogenicity J Query tool matrix Cirl+F3

I ) L foxciies 4 Set AQP target

+—— Genetic Toxicity |

—— Immunotoxicity . Copy

——— Irritation / Corrosion .

— Neurotoxicity .

—— Photoinduced toxicity §

—— Repeated Dose Toxicity §

= Sensitisation answ aor (N
(=] LLNA
EC3 (1) | M Megative
(-] Miscellaneous |
ABC (1) :M:Negalive

—— ToxCast

—— Toxicity to Reproduction
{7 Toxicokinetics, Metabolisi
[# Profile

This constituent is selected for further read-

across prediction

2. Select Focus

1. Right mouse click on the chemical without experimental data,
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QSAR TOOLBOX

Read across prediction of constituent without data
Focus constituent

QSAR TOOLBOX @ E rh

» Profiling ¥ Category definition ¥ Data Gap Filling F Report

Data Import Export The OECD QSAR Too

- for Grouping Chemicals
% m m into Categories

ather Import  IUCLID IUCLIDG

Developed by LMC, Bulgaria
Documents Filter endpoint tree...

Document 1
ance
Composition list Structure
@ Constituent #1

Constituent #3

[#] Structure info

[#] Parameters

[#] Physical Chemical Properties

[#] Environmental Fate and Transport
[#] Ecotoxicological Information

[#] Human Health Hazards

Options 4

TR This focused component appeared in
I comacus O separate data matrix

-cancer EFSA

peated Dose

nsitization

tization ECETOC

Inventories
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QSAR TOOLBOX

Outlook
* Background

* Objectives
* The exercise

* Workflow
* Input
* Profiling
* Data

* Read across prediction of constituent without data

* Focus constituent without experimental data

* Define category
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QSAR TOOLBOX

Category Definition
Overview

®* This module provides the user with several means of
grouping chemicals into a toxicologically meaningful
category that includes the target molecule.

®* This is the critical step in the workflow.

®* Several options are available in the Toolbox to assist the
user in refining the category definition.
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QSAR TOOLBOX

Category Definition
Grouping methods

The different grouping methods allow the user to group chemicals

into chemical categories according to different measures of
“similarity”.

Detailed information about grouping chemical (Chapter 4) could

be found in document “"Manual for Getting started” published on
OECD website:

http://www.oecd.org/chemicalsafety/risk-
assessment/theoecdqgsartoolbox.htm
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QSAR TOOLBOX

Basic guidance for category formation and

assessment
Suitable categorization phases:

1. Structure-related profilers.

2. Endpoint specific profilers (for sub-cat).

3. Additional structure-related profilers, if needed to eliminate dissimilar
chemicals (to increase the consistency of category) (e.g. chemical
elements).

Performing categorization:

[

. The categorization phases should be applied successively

2. The application order of the phases depend on the specificity of the data
gap filling

. More categories of same Phase could be used in forming categories

. Some of the phases could be skipped if consistency of category members is
reached

A W

Graphical illustration of suitable categorization phases is shown on next
slide
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QSAR TOOLBOX

Suitable Categorization/Assessment Phases

Phase I. Structure based

» US EPA Categorization

« OECD Categorization

« Organic functional group
«  Structural similarity

« ECOSAR

Broad grouping
Endpoint Non-specific

Repeating Phase | due to Multifunctionality of chemicals
Phase 1. Mechanism based

* DNA binding mechanism

* Protein binding mechanism

» Genotoxicity/carcinogenicity

* Cramer rules

* Verhaar rule

» Skin/eye irritation corrosion rules

Subcategorization
Endpoint Specific

Metabolism accounted for

Phase I11. Eliminating dissimilar chemicals

Subcategorization

Apply Phase | — for structural dissimilarity Endpoint Specific

Filter by test conditions — for Biological dissimilarity




QSAR TOOLBOX

Read across prediction of constituent without data
Forming category for studied endpoint

Suitable Categorization/Assessment Phases

Phase I. Structure based

«  US EPA Categorization Broad grouping

» OECD Categorization Endpoint Non-specific
*  Organic functional group

»  Structural similarity

« ECOSAR
Repeating Phase | due to Multifunctionality
of chemicals

Phase I categorization in Toolbox

Filter endpoint tree... 1 [target]

Structure
b X

Structure info

Parameters

[# Physical Chemical Properties

[#] Environmental Fate and Transport

& Ensonmena e and T | It is not recommended to use “Neutral
[#] Human Health Hazards J OrganlC” * aS phase I

=] Profile

(-] Predefined
US-EPA New Chemical Categories Neutral Organics
(-] Endpoint Specific

Aquatic toxicity classification by ECOSAR | Neutral Organics 46 ana Iog ues are |dent|f|ed as Aryl ha“des

L G by OFG

Organic functional groups Ketone

*Neutral organic category include chemicals having different functionalities as alcohols, ketones, ethers etc. In this respect

the basic principle that structurally similar chemicals may elicit similar effects would not be preserved, because Neutral
organic mixed many different functionalities



QSAR TOOLBOX

Read across prediction of constituent without data
Forming category for studied endpoint

* Based on the above recommendations and classifications from
structurally similar profilers the OFG is used as initial categorization

group

* Refinement of the initial group is based on endpoint-specific protein
binding profiler:

* Protein binding alerts for skin sensitization.

Category definition is a tool for grouping chemicals, which allows to group chemicals based
on different measures of “similarity”. For more details see tutorials posted on LMC and OECD
website:

http://www.oecd.org/env/ehs/risk-assessment/theoecdgsartoolbox.htm

http://superhosting.oasis-Imc.org/products/software/toolbox/toolbox-support.aspx

See next slides
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QSAR TOOLBOX

Read across prediction of constituent without data
Define category by OFG

01010
01 0
QSAR TOOLBOX 10100 %
» Brofiling » Category definition ~  Data Gap Filling » Report

The OECD QSAR Toolbox

for Grouping Chemicals
‘ E 5 i . into Categories

Define  Uefine with metabolism Subcategorize Combine

]

Developed by LMC, Bulgaria

Filter endpoint tree... 1 [target]

Fy— Based on above recommendations the OFG

"""«gﬁisngm:_s:ﬂ Stucture \_r@i is used as an initial group (phase I)
& Constituent #2
& Constituent #3

[# Structure info
[#] Parameters

[# Physical Chemical Properties — [m] 4
[E Environmental Fate and Transport
Ecotoxicological Information E’glﬂ
Human Health Hazards AWI hald
= Profile an hes
et
Predefined one
US-EPA New Chemical Categories
e Down Up Reset Options
General Mechanistic
Org anic functional groups Protein binding by OASIS Prafiles
in bindil Aluminum, organo
Protein binding by OECD Grouping results V4 %
Protein binding potency (N/&)
Endpoint Specific (Thio)Amidophosphoric acid
Chemical el ments 3 5 ; = (Thio)Carboxylic and carboxylic acids thioanhydrides .
P — _‘E Aquatic toxicity classification by ECOSA ' ! -=nd iy " 1y 2 chemicals found.
. Protein binding alerts for skin sensitizat| ~(Thio)Phosphonic acid derivatives
ic functional groups Empiric Combine profiles
c ;U”Cfi('““; Lo Organic functional groups. 1 Invert result
anic functional groups (US @ -
® AND ) OR i
Organic functional groups, Norbert Hai . = [[] Strict
Structure similarity
Tautomers unstable
roscoloia
Repeated dose (HESS)

Custom
Example Prioritization Scherme (PBT)

1. Select Organic functional groups (OFG) and click on Define H x|
2. Combination of three organic functional groups has been applied.
3. Two chemicals have been found.
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QSAR TOOLBOX

Read across prediction of constituent without data
Define category by OFG

QSF

-]

1.
2.
3.
4,
5.

Define Driine with metabolism Subcategorize Combine

OLBOX

Categorize
B

Filter endpoint tree...

‘Compasition list

2 Constituent #1
& Constituent #2
& Constituent #3

Structure

[#] Structure info
[#] Parameters

Grouping ¢

Target
Aryl
Aryl halide

Down Up Reset
d

Options

The OECD QSAR Toolbox

into Categories

Developed by LMC, Bulgaria

Except Aryl halide all other
groups are removed

[#] Physical Chemical Properties
[Z Environmental Fate and Transport
[#] Ecotoxicological Information 4
[#] Human Health Hazards
=] Profile
Predefined
US-EPA New Chemical Categories

General Mechanistic
Protein binding by OASIS
Protein binding by OECD
Protein binding potency

Endpoint Specific
Aquatic toxicity classification by ECQ

Protein binding alerts for skin sensiti
Empiric
Organic functional groups

Organ iic functional groups

of eleinents

s KUIE U3SIS
ic functional groups
2nir functional arnons
ganic functional groups (
Organic functional gro
Structure simifarity
Tautomers unstable

rofiles
luminum, organo
N/A)
hio)Amidophosphoric acid
(Thio)Carboxylic and carboxylic acids thioanhydrides
(Thio)Phosphonic acid derivatives
(Thio)Phosphonic/ Phosphinic acid amide
Acetal
Acetaxy
Acid anhydride
Arird anhudrida mivad nhacnhanie
Combine profiles
[ Invert result

[ Strict 5

@ AND O OR

~
| Cancel

ok ||

To make a category based on Aryl halides only:

Select Organic functional groups,

Click Define,

Use Control from keyboard for subsequent selection of Aryl and Ketone,
Click Down to remove Aryl and Ketone; Aryl halides remain only,

Click OK to confirm.
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QSAR TOOLBOX

Outlook
* Background

* Objectives
* The exercise

* Workflow
* Input
* Profiling
* Data

* Read across prediction of constituent without data
* Focus constituent without experimental data
* Define category

* Gather data for analogues
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QSAR TOOLBOX

Read across prediction of constituent without data
Gather data for analogues chemicals

(@
¢ ()

a5| E¥| i
D D -
™ - Filter endpoint tree... 1 [target] 2 3 4 3 6 7 8
Do
e - )
Structure Y@ %‘r@ o, ., . ar e @& s /@
) . L. A AL
ons o o o -
o
o [# Structure info
[#] Parameters
[#] Physical Chemical Properties
[# Environmental Fate and Transport 1 Grouping results x

[# Ecotoxicological Information
[# Human Health Hazards
[# Profile

Gather data X
~ Organic functional group
Opticns 4
Select All Unselect All Invert
p

103 points added across 71 chemicals.

Read data? 1 X 2

®) All endpoints () Choose.. [] from Tautomers

>

Click OK,
2. Gather data

=
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QSAR TOOLBOX

Read across prediction of constituent without data
Gather data for analogues chemicals

7

01010

& m W

QSAR TOOLBOX 10100

¥ Profiling Jat; P Category definition ~ ® Data Gap Filling

Data Import Export The OECD QSAR Toolbox

for Grouping Chemicals
‘ % m m into Categories

Gather Import  IUCLID IUCLIDG Developed by LMC, Bulgaria

Documents Filter endpoint tree...

o O e -
Struct eI, e Re®
o S I T S RS

[ Structure info ‘

1 [target]

[#] Parameters
[#] Physical

2oy EXperimental data for the identified analogues appear on
[=] Human H¢

[ et data matrix

L Bioacs

—— Carcinogenicity

B — Developmental Toxicity / Teratogenicity
—— Genetic Toxicity

—— Immunotoxicity

— Irritation / Corrosion

—— Neurotoxicity
™ —— Photoinduced toxicity
Skin Sensitization —— Repeated Dose Toxicity .
(-] Sensitisation AW SW AOP

Skin sensitization ECETOC

B

[#] Respiratory Tract {11y

(71#‘102}— M: Positive M Negative T 'M: Positive T 'M: Positive 1'M: Pasitive M: Negative D

—— Toxicity to Reproduction
__{3) Toxicokinetics, Metabolism and D
[#] Profile

Inventories

< »
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QSAR TOOLBOX

Outlook

* Background
®* Objectives
* The exercise

* Workflow
* Input
* Profiling
* Data

* Read across prediction of constituent without data

* Focus constituent without experimental data
* Define category
* Gather data for analogues

* Apply read across Sy, 2017
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QSAR TOOLBOX

Read across prediction of constituent without data
Apply read across

varvl 01010
QSAR TOOL Eges @ E l.'h SBio0 %

» Profiling P Category definition  » Data Gap Filling P Report

Gap Filling

= z e

Trend analys's Read across  {Q)SAR  Standardized Automated

o CreToers Filter endpoint tree...
Document 1
5 g M L
omposition list Structure N ,@( ) @ altay T e oo
@ Constituent #1 \j’ @/ ’ o o - T )
@ Constituent #2 '
@ Constituent #3
[0 Organic functional groups [# Structure info
Parameters
[ Physical Chemical Properties
[#] Environmental Fate and Tra «
[@ Ecotoxicological Information Possible data inconsistency
-] Human Health Hazards 4 Native scalefunit L
+—— Acute Toxicity [¥]Skin sensitisation | (Qasis) (& data; & chemicals)
Bi i [¥]Skin sensitization EC3(ratio) (52 data; 41 chemicalsl I
—— Carcinogenicity Gap filling scale/unit [
Developmental Toxicity /| () Skin Sensitization (Danish EPA)
< Skin sensitisation || (ECETOC) =
converted data F
° Data Gap Filling Settings - 3 from scale Skin sensitisation 1 (Dasis) i
- 52 from scale Skin sensitization EC3(ratio) r
Only endpoint relevant E
Only chemical relevant Data 60/60; Chemicals 49/49 L
At this position: - i
i
Select a cell with a rigid (bold) path - -
Automated workflows M: Positive
Standardized workflows T
|'M: Positive | M Positive
M MNegative [ | | M: Positive
[#] Undefined Assay (1)

1. Click on the cell corresponding to Skin Sensitization in Vivo- LLNA-EC 3
2. Select Read-across

3. Select scale/unite Skin sensitization II(ECETOC)

4. Click OK (in this case we mix all endpoints and assays)
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QSAR TOOLBOX

Read across prediction of constituent without data
Apply read across

QSAR TODLBOX Tla

» Data

» Dat

Gap Filling

*

-

» Input

Workflow

*

-

* Profiling

¥ Category definition

» Report

The OECD QSAR Toolbox

Trend analysis Read across  (Q)SAR  Standardized Automated

D Filter endpoint tree...
Structure Y@ v@/ Pasy.y 9% L
= * i
| o o )
0 Organiic functional groups
» Y Enter GF(RA) with 60 chemicals, 85 data points
Y Enter GF(RA) with 40 chemicals, 50 data points (-] LLNA
ent #2 EC3 (39/50) M: Positive M: Positive | M: Negative | M: Positive M: Positive |M:N
TIEELET I Miscellaneous (315)
ToxCast
Toxicity to Reproduction
Toxicokinetics, Metabolism and Distribution
[# Profile \
< »
Read-across prediction for EC3, based on 6 values
° Data Gap Filling Settings Predicted: Positive
Prediction
Only endpoint relevant
Only chemical relevant .
Y Posit.. T @ o W Oe GewnD ¢ O D ¢ O
At this position:
Select a cell with a rigid (bold) path ]
Automated workflows -
Standartized workflows
Negat... T L] L 2 BN o o
L B e e e e L s e e e e e e e I L e e e o e e e B e e S L s e s s e
2 1 0 1 2 3 4 5 6
log Kow

The OECD QSAR Toolbox for Grouping Chemicals into Categories
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QSAR TOOLBOX

Read across prediction of constituent without data
Subcategorization

The initial category could be refined by subcategorizing the

analogues according to the “Protein binding alerts for skin
sensitization by OASIS” profiler.

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

Read across prediction of constituent without data
Subcategorlzatlon by Protein binding alert for SS

QSAR TOOL

Subcategorization

Options 4
Gap Filling Select All Unselect All Invert Options
! i EYe ITaTion/ COMOSIon INCIUSION TUISS DY HTK
e in vitro mutagenicity (Ames test) alerts by ISS

Read across () in vive mutagenicity (Micronucleus) alerts by 155
Oncologic Primary Classification

Protein binding alej | aberration by QASIS

Retinaic Acid Receptor Binding
rtER Expert System - USEPA
Skin irritation/corrosion Exclusion rules by BfR
Skin irritation/corrosion Inclusion rules by BfR.
4 Empiric

anic functional groups
Enter GF(RA) with 48 chemicals}
[E Ch: 15] Data: 14 Subcateg|

Adjust options

Schiff base formation

Schiff base formation > > Schiff ba
Schiff base formation » » Schiff ba
SNAr

SMAr > > Nucleophilic aromatic su

SNAr > > Nucleophilic aromatic su

< >

Differ from target by

(®) At least one catege
O All categories

QOptions 4

Do not account metabolism

4 Documented
Observed Mammalan metabalism
Observed Microbial metabolism
Observed Rat In vivo metabolism
Observed rat liver metabolism with quantitative data
Observed Rat Liver 59 metabolism

4 Simulated

Select All Unselect All Invert

Only endpoint relevant
Only chemical relevant

Hydrolysis simulator (acidic)
Hydrolysis simulator (basic)

in vivo Rat metabolism simulator
Microbial metabolism simulator

At this position:

Select a cell with a ri

. (2) Schiff base formation

(2) Schiff base formation >> Schiff|
(12) SNAr
(12) SNAr > > Nucleophilic aromat

(2) Schiff base formation > > Schiff| [~

The OECD QSAR Toolbox
for Groupins
into Categaries

Chemicals

Developed by LMC, Bulgd

(12) SNAr > > Nudleophilic aromat| [

. :
~ @ y
@Q‘ O peiy - /E\)\ & o
| M: Positive | M: Positive
I I W Positive al

led: Positive

gross prediction for EC3, based on 6 values

L Subcategorize

Automated workflows
Standardized workflows

EC3

Paositive 1

Negstive -

® oo

Mark chemicals by WS

Analogs have been found to be positive. |

‘ Mark chemicals by descriptor value

‘ Filter points by test conditions. |

Mark focused chemical |

Mark focused points

Remove marked data

1 15

Active descriptor X | log Kow v

Predicted SS effect of the target |s
2 clearly positive’

Clear existing marks
/ Accept prediction

1. Select filter data/Subcategorize 2. Select Protein binding alerts for skin sensitization by OASIS.
3. Remove selected to eliminate dissimilar chemicals. 4. Accept prediction to return to data matrix.
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QSAR TOOLBOX

Outlook

* Background
®* Objectives
* The exercise
* Workflow
* Input
* Profiling
* Endpoint
®* Read across prediction of constituent without data

* Filling data gap for skin sensitization of mixture

The OECD QSAR Toolbox for Grouping Chemicals into Categories July, 2017 53



QSAR TOOLBOX

Filling data gap for skin sensitization of mixture
Applying Independent Mode of Action

01010
01 0
QSAR TOOLBOX 5 I'I'l 10100 %
P Categary definition P Data Gap Filling * Report
Gap Filling The OECD QSAR Toolbox
- -

Independent MOA Similar MOA

Developed by LMC, Bulgaria

Dy its i
) SEUMmE Filter endpaint tree... Parent chemical Constituent 1 Constituent 22 Constituent #3
ument 1 [target]
list U ™
- H @
functional groups Stuctyre L [ —— ﬂ Hafa om0 L@ @
nter GF{RA) with 60 chemicals, 85 data pc an | L T
» Y Enter GF(RA) with 40 chemicals, 50 data Pt .
tituent #2
tituent #£3 [# Structure info
Parameters
[# Physical Chemical Properties
[#] Environmental Fate and Transport
Ecotoxicological Information
[E] Human Health Hazards
— Acute Toxicity
— Bioaccumulation
. . = Carcinogenicity
° Data Gap Filling Settings . .
— D Toxicity / Ter: )
Only endpoint relevant —— Genetic Toxicity Here IS the Read acCross Here are the
Only chemical relevant +—— Immunotoxicity . . o - . .
o - prediction for Skin sensitization experimental data for
At this position: Irritation / Corrosion
afe [ Neurotoxicity of the constituent without data Skin sensitization
S:t - — Photoinduced toxicity
omated workflows i
Standartized workfh —— Repeated Dose Toxicity | |
Sensitisation AW SW AOP I
In nodes below: Skin ,
QSARs & in vivo (3/3) R: Posithe M: Negative M: Negative
}}utc»mal_ed workflows — ToxCa$ Type of method: in Vivo
iz aiie g —— Toxicity to Reproduction

Select Composition list (highlighted); this will activate two mode of actions:
 Independent MOA;
« Similar MOA.
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QSAR TOOLBOX

Filling data gap for skin sensitization of mixture
Applying Independent Mode of Action

» Profiling

The OECD QSAR Toolbox
for Grouping Chemicals
into Categories

\ndependent MOA §'milar MOA

Developed by LMC, Bulgaria

Documents i
° 1 Filter endpoint tree... R el Constituent #1 Constituent #2 Constituent #3
umen
Substance Possible data inconsistency *
& Composition list
@ Constituent #1 4 Assay _ N
10 @nrenteliorstars | g Structure NA (2 data; 2 chemicals) ! Gl f@
» ¥ Enter GF(RA) with 60 chemicls, 85 data pc iscellaneous (1 data 1 chemicals) b
» 'V Enter GF(RA) with 40 chemicals, 50 data pc 4 Endpoint ,
@ Constituent #2 B C (1 data; 1 chemicals)
€ Constituent #3 [ Structure info C3 (2 data; 2 chemicals)
Parameters 4 Scale/unit [
hemicals) =
1 chemicals) E
emicals) |
|l — Bioaccumulaih i
° S — —— Carcinogenicity
s raR = — D To: icil converted data
Only endpoint relevant —— Genetic Toxicity 1 from scale Skin sensitisation | (Oasis)
Only chemical relevant —— Immunotoxicity 1 from scale Skin sensitisation V' (BfR)
+— Irritation / Corrosion
At this position: . ; E
P | — Neurotoxicity Data 3/3; Chemicals 3/3
izlted:a .::;I with a ngid (bold) path \—— Photoinduced toxicity
ted workfl
Sta;:arﬁzedm ﬁ +—— Repeated Dose Toxicity 1
Sensitisation |
Skin
in Vivo M: Negative M: Negative
—— ToxCast
Touicit to O,
. . . .y . .
1. Click on the cell corresponding to the Skin Sensitization;
2. Select Independent MOA,
- g = -
3. Select Skin sensitization II(ECETOC),
4. Click OK.
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QSAR TOOLBOX

Filling data gap for skin sensitization of mixture
Applying Independent Mode of Action

01010 Xese2@
QSAR TOOLBOX Sor00

» Input » Profiing » Category definition  » Data Gap Filling

Gap Filling Workflow SAR Toolbox

o hemicals
: ¢

(Q)SAR  Standardized Automated

Developed by LMC, Bulgaria
Documents Filter endpoint tree...

1 [target]

mposition list Structore L LR |
G

ent #1 ' \H/

—— alsmuyenny

IT] Organic functional groups

¥ Enter GF(RA) with 48 chemic — Toxicity / |
[E Ch: 15| Data: 14 Subcategoriz i e i —— Genetic Toxicity )
Y Enter GF(IndependentMOA) with 4 chemicals. i —— Immunotoxicity
— lrritation / Corrosion |
—— Neurotoxicity

—— Photoinduced toxicity
—— Repeated Dose Toxicity

Sensitisation AW SW AOP
Skin
in Vivo (ys)_ M: Negative M: Negative R: Positive

—— ToxCast |
—— Toxicity to Reproduction |

L& Toxicokineti ism and Distr |

(~] Data Gap Filling Settings [@ Profile :

Only endpoint relevant

Only chemical relevant Empirical calculation of A B C, EC3, based on 3 values
Predicted: Positive

At this position:

Prediction

Select a cell with a rigid (bold) path
Automated workflows
Standardized workflows. Positive - - + + + + £ - L i i i .

g

o

@

<

Negative + L 2 L
-7/ r T T T— [T T T——T—— [T T[T
1 15 2 23 3 3.5
log Kow
Active descriptor X | log Kow v / Accept prediction

Read across is applied for the mixture (assuming Independent Mode of Action)
“Maximal” approximation type is set by default for categorical endpoints (worst case scenario).
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QSAR TOOLBOX

Filling data gap for skin sensitization of mixture
Applying Independent Mode of Action

QSAR TODLBOX @ S0rco

» Input Profiling » Category definition  » Da

Gap Filling Workflow The OECD QSAR Toolbox
e @
: . -

Trend analysis Read acr (Q)SAR  Standardized Automated

Developed by LMC, Bulgal

(] S — Filter endpoint tree...

-

S ce :
“omposition list Structure L e

1 [target]

—— LalLnuyeny [

O () chocee one x L Based on the positive skin

Gl Ch: 15 Data: 14 Subcat LRI Tl — Genetic Toxicity

W | [ 'sensitization value for one of the

+—— Irritation / Corrosion Choices

— Neurotouicty om [ mixture components the prediction

+—— Photoinduced toxicity O Mode

e S il for the mixture is positive

Sensitisation
Skin ) Highest mode H
e © Medien M: Negative | R: Positive

[ Mo O Lower median
t—— Toxicity to Reproduction

L&) Toxicokinetics, Metabolism an

[ ~] Data Gap Filling Settings [ Profile

IE] Organic functional groups
Y Enter GF(RA) with 48 chem

© Higher median

Only endpoint relevant
Only chernical relevant hof A B C, EC3, based on 3 values 1

At this position:

Prediction
Select a cell with a rigid (bold) path

Automated workfows Calculation options
Standardized workflows Positive 1 et =t + i =t PR L 4 +

" Data

5 ata usage

4 Prediction approach options

: 2

Negative 1 L] L
————————————
1 15 2 25 3 35 4
log Kow
Active descriptor X | logkow / Accept prediction

Consecutive steps:
1. Calculation options; 2. Data usage; 3. Maximal data; 4. Accept prediction.
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QSAR TOOLBOX

Filling data gap for skin sensitization of mixture
Applying Independent Mode of Action

X646

i
QSAR TOOLBOX 10100

» Input » Profiling » Category definition » Da

Gap Filling Workflow The OECD QSAR Toolbox|

for Grouping Chemicals
Trend analysis R ss (Q)SAR  Standardized Automated Developed by LMC, Bulgd
Documents Filter endpoint tree...

Structure

—— LalLimuyeneny

— D Toxicity / Ter:
1 Ch: 15| Data: 14 Subcal 3 PR R —— Genetic Toxicity .
Y Enter GF(IndependentMOA) 4 chemicals, 3 data points —— Immunotoxicity

— Irritation / Corrosion
—— Neurotoxicity

—— Photoinduced toxicity
—— Repeated Dose Toxicity

Sensitisation AW SW AOP
Skin
in Vivo (

—— ToxCast

m;l: Negative

| R: Positive

Read across prediction for the mixture based
on predicted and experimental data of mixture
. . Empirical calculation of A B C, EC3, based on 3 values
constituents appears on data matrix Preted: Pose

Select a cell WIth a ngia (Doia) patn
Automated workflows

Calculation options

Standardized workflows Pasitive - - + - : - 4 i L H *
:
e}
g Prediction approach options
<
Negative 1- L ] L ]

log Kow
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QSAR TOOLBOX

Filling data gap for skin sensitization of mixture
Applying Independent Mode of Action

QSAR TODLBOX @

» Profiling

Gap Filling

* *

- -
Independent MOA Similar MOA
° Documents Filter endpoint tree...

ument 1
Substance

FaleniL Lienial

a1

Constituent #1

———————— BV @TI@ ﬁ/@

Constituent 22 Constituent #3

Structure L

[# Structure info

58 data points [&] Parameters
= 15| Data: 14 Subcal ized: Pre nding alerts for skin ¢

= : 9 . Physical Chemical Properti
Y Enter GF(independentMOA) with 4 chemicals, 3 data points L) e (B ) B i

[# Environmental Fate and Transport
[#] Ecotoxicological Information

[=] Human Health Hazards

—— Acute Toxicity

—— Bioaccumulation

—— Carcinogenicity

— D Toxicity / Ter:
—— Genetic Toxicity

—— Immunotoxicity

—— Irritation / Corrosion

—— Neurotoxicity

[~ ) Data Gap Filling Settings +—— Photoinduced toxicity

Only endpoint relevant [ e 4|
Only chemical relevant ST RSO !
Skin =
At this position: in Vivo 8 )| IMOA: Positive !  Negative |M: Negative [ R: Positive
Select a cell with a rigid (bold) path | ToxCast . | [
Automated workflows +—— Toxicity to Reproduction

Standardized workflows

Read across prediction is ascribed to the mixture

Prediction of acute aquatic toxicity to fish of mixtures with known
components 8/5/2017



QSAR TOOLBOX

Outlook

* Background
®* Objectives
* The exercise

* Workflow
* Input
* Profiling
* Endpoint
®* Read across prediction of constituent without data
* Filling data gap for skin sensitization of mixture

* Generating report for mixture
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QSAR TOOLBOX

Report

* Remember the report module allows user to generate a
report on the predictions performed with the Toolbox.

* This module contains predefined report templates as
well as a template editor which allows users to provide
modifications.

* The report can be printed or saved in different formats.
* Generating the report is shown on next screenshots.
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QSAR TOOLBOX

1 ]
r|a 01010
QSAR TOOLBOX C) | th Sai00

¥ Input P Profiling P Category definition  ® Data Gap Filling
Reports The OECD QSAR Toolbox

for Grouping Chemicals
B, ‘ for Grouing C!
\# into Categories

Prediction Jata | ory (QISAR medel

Generated report files — O X MC, Bulgaria

Uocuments

Parent chemical

Constituent #1
ftarged] onstituen

Constituent 22

Filter endpoint tree...

ument 1
Substance
9 Constituent #1 ' 4 Prediction for mixture

I Organic functional groups Structure . m w e
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QSAR TOOLBOX

Report

Prediction of A B C, EC3 for mixture 1/6

QSAR Toolbox prediction for multicomponent substance

Based on observed and predicted data for mixture components

Date: 2 Aug 2017
Author(s):
Contact details:

Target information

Structural information

Numerical identifiers

SMILES: EC#: N/A
CCCCO.CC(=0)cicce(Cl CAS#: Invalid CAS number:
Je(Cle1d.0=C(clccc 0-00-0

ccl)clcccecd Other: N/A

Structure

Toolbox report for mixture

Chemical names
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QSAR TOOLBOX

Outlook

* Background
®* Objectives

* The exercise
* Workflow

* Save the prediction resulit
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QSAR TOOLBOX

Saving the prediction result

* Saving functionality allows storing/restoring the current
state of Toolbox documents including loaded chemicals,
experimental data, profiles, predictions, etc.

* This functionality is implemented based on saving the
sequence of actions that led to the current state of the
Toolbox document and later executing these actions in
the same sequence in order to get the same result(s).

* Saving the file with TB prediction is illustrated on next
screenshot.
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Saving the prediction result

01010

01 0

QSAR TODOLBOX FI'J. 0100
¥ Profiling » Category definition P Data Gap Filling

Reports The OECD QSAR Toolbox

Prediction Data Matrix Category Developed by LMC, Bulgaria

Documents. i
. Filter endpoint tree... Parent chemical Constituent #1 Constituent £2 Constituent #3
ument 1 [target]
Substance
el
stomize report content and appearance
IT] Organic functional groups
» Y Enter GF(RA) with 60 chem
» Y Enter GF(RA} with 40 chem
T Enter GF{IndependentMOA) with 4 chemicals, 3 d. Save As >
Y Enter GF(IndependentMOA) with 4 chemicals, 3 d 8) Generated report files
Data usage options are changed to: Maximal &« v « TB4D » Test v O Search Test P
Organize + New folder o
4 Prediction for mixture SDF o N - Dot dified T
Prediction report ame ate modre fpe
Data matrix Server
I Individual prediction #1 Mo items match your search.
Tutorial
Zda OneDrive
PDF file containing the prediction report 3 This PC
[ Desktop v < >
File name: | Prediction raport‘pd\f v
Save as type: | Pdf files (*pdf) ~
~ Hide Folders Cancel
1 .
1. Click on Save as button;
- . .
2. Define path and name of the pdf file;
3. Click Save button.
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