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QSAR TOOLBOX

Background

This presentation is designed to introduce the user with:

* Illustration of different types endpoint vs. endpoint correlations
using:
» LLNA and GPMT skin sensitization data
» DPRA and LLNA skin sensitization data

» Skin sensitization and Ames mutagenicity data
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QSAR TOOLBOX

Objectives

This presentation demonstrates a number of
functionalities of the Toolbox:

* Illustration of endpoint vs. endpoint correlations using
different type endpoint data
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QSAR TOOLBOX

The exercise

* Tllustration of different endpoint data correlations:
» LLNA vs. GPMT skin sensitization data

» DPRA (reactivity) vs. LLNA (skin sensitization) data

» GPMT (skin sensitization) vs. Ames mutagenicity data
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QSAR TOOLBOX

Workflow

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

®* Chemical Input

* Profiling

* Endpoints

* Category Definition
* Filling Data Gaps

®* Report

* In this example we will use the modules in a different order,
tailored to the aims of the example.
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QSAR TOOLBOX

Correlation of endpoint data
Background

This functionality introduce the user with opportunity to analyze correlations between
selected gap filling endpoint (endpoint used for prediction) and other endpoint data.

It is applicable for correlation analysis of data presented in ordinary, interval or ratio
scale.

If correlated data are measured in interval or ratio scale they are transformed in ordinary
scale and the strength of the correlation is estimated by Spearman correlation coefficient.

Basically, this functionality provides a correlation between target endpoint (this is the
initial endpoint selected by the user) displayed on ordinate axis (Y-axis) and other
endpoint data displayed on abscissa (X-axis).

The OECD QSAR Toolbox for Grouping Chemicals into Categories July, 2017 11



QSAR TOOLBOX

Correlation of endpoint data
Spearman coefficient factor

* Spearman’s rank correlation coefficient is a nonparametric rank statistic proposed by
Charles Spearman as a measure of the strength of an association between two variables.
It assesses how well the relationship between two variables can be described using a
monotonic function.

* Spearman correlation coefficient could be used for exploring the covary between:
* two ranked variables
* one measurement variable and one ranked variable (in this case, the measurement
variable need to be to converted to ranks)

* Spearman correlation varies from -1 to +1 and the interpretation of the coefficient factor
is provided below:

®* 0.00 - 0.19 - very weak correlation

0.20 - 0.39 - weak correlation

0.40 - 0.59 - moderate correlation

0.60 - 0.79 - strong correlation

0.80 - 1.0 - very strong
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QSAR TOOLBOX

Types endpoint correlations

Types endpoint correlations are as follows:

« Continuous vs. continuous*
« (Categorical vs. categorical:
v Categorical vs. categorical
v Categorized continuous vs. categorical

v Categorized continuous vs. categorized continuous*

*Both type correlation is not illustrated in this presentations. They are presented in
“Tutorial_4_TB 4.1_llustrating endpoint vs. endpoint correlation using ToxCast data”
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QSAR TOOLBOX

Types endpoint correlations
Categorical vs. categorical

®* The aim of this type correlation is to illustrate how categorical type data correlates each other.

* Categorical type data is the statistical data type consisting of categorical variables or of data that has
been converted into that form. Such data is binary Ames data (dichotomic type): positive, negative or
polytomic type data such as GPMT data: strong, weak and negative.

* Two examples illustrating this type correlation will be demonstrated:
* Example 1: Correlation of two types skin sensitization data
* LLNA (Positive, Negative) vs. GPMT (Weakly positive, Strongly positive, Negative)
* Example 2: Correlation of skin sensitization and Ames mutagenicity data

* LLNA (Negative, Weakly positive, Strongly positive) vs. AMES (Positive, Equivocal, Negative)

* Step by step workflow is presented on next few slides. Summary of the workflow steps are provided
below:

* Load Skin sensitization database (step 1)

* Gather experimental data (step 2)

* Define target endpoint (step 3)

* Enter Gap filling (step 4)

* Perform correlation between endpoints (step 5).
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QSAR TOOLBOX

Types endpoint correlations

Categorical vs. categorical
Load Skin sensitization database - step 1

Example 1: Correlation of LLNA and GPMT data

) ¥
QSAR TOOLBOX Sorot

¥ input » Profilng ¥ Category defirition ¥ Data Gap Fillng

Document Single Chemical “hemical List Search Target Endpoint The OECD QSAR Toolbox

. % y [T} o..' ﬁ @I , == n = E . . ¢ @ rouping Chemicals

New Open Clo| Name  Structure Composition  Select Delete g Database nventory List Substructure (SMARTS)  Query Define

Documents
& Document 1
+ E ToxCastDB
£ Skin Sensitization Structure

[ Structure info [ [ |
Parameters Select database - o X | | 5
Physical Chemical Properties o | |
BT R TEE Select All_|[ Unselect All || Invert Optians ! I

E Ecotoxicological Information - - - 8
Homan Hoatth Hagard Cell Transformation Assay ISSCTA "
EllumenHeatiiszards Dendrtic cels COLIPA

Developmental & Reproductive Toxicity (DART)
Developmental toxicity ILSI

ECHA CHEM

ECOTOX

ECVAM Genotoxictty & Carcnogenicty

Eye Irritation ECETOC

Genotoxicity OASIS

Human Half-Life

Keratnocyte gene expression Givaudan
Keratnocyte gene expression LuSens
Micronucleus 1SSMIC

Micronucleus OASIS

MUNRO non-cancer EFSA

REACH Skin sensitisation database (normalised)
Receptor Mediated Effects

Repeated Dose Toxicity HESS

Rodent Inhalation Toxicity D:
Skin Irritation

Skin senstzation ECETOC
test 6
ToxCastDB

[ o[ ol ]

4

E
1. Go to "Input”; 2. Click “Database” button; 3. Select "Skin sensitization” database;
4. Click OK; 5. The chemicals from database have been loaded on datamatrix;
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QSAR TOOLBOX

Types endpoint correlations

Categorical vs. categorical
Gather experimental data — step 2

Example 1: Correlation of LLNA and GPMT data

QSAR TOOLBOX

> input » Profiling P Category definition  ® Data Gap Filling > Report

uCLDs

Documents T endpoint tree...

Structure

Structure info

[E Parameters

[& Physical Chemical Properties.

[# Environmental Fate and Transport
[#) Ecotoxicological Information

[5) Human Health Hazards

—— Acute Toxicity

—— Biocaccumulation

[~] . —— Carcinogenicity

Options 4 — D Toxicity

Select All Unselect All Genetic Toxicity

ent Inhalation > - - —— Immunotoxicity

Read data? 4 x

All endpoints () Choose..

[] from Tautomers

— lrritation / Corrosion
f—— Meurotoxicity

—— Photoinduced toxicity
| Repeated Dose Toxicity
—— Sensitisation

—— ToxCast

Cancel 4

o 1 - - 2019 points added across 1201 chemicals.

—— Toxicity to Reproduction

0 = and Distributi
ET database -

1. Go to "Data”;
5. Click "OK";

2. Select "Skin sensitization”; 3. Click “Gather”

4. Click “"OK”
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QSAR TOOLBOX

Types endpoint correlations

Categorical vs. categorical
Gather experimental data — step 2

le 1: Correlation of LLNA and GPMT data
QSAR TOOLBOX 6 -%!—:- E % E

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

Document Single Chemical Chemical List Search Target Endpoint

B & X & mm - § &.— e = E- - H ¢ ©
ew Open  Close Save List

CAS#¥  Name Structure Composition  Select Delete ChemlDs Database Inventory Substructure (SMARTS)  Query T

Documents It 4

& Document 1
» S ToxCastDB on paS

. N
S Skin Sensitization Structure /@'/ R e \/@ A
. \)WN P

[# Structure info | | | | |
All skin sensitization data has been converted into
positive/negative data based on implemented scale
—— Bioaccumulation CO n Ve rs I 0 n . | |
t—— Carcinogenicity | | |
— Toxicity / J | | . | . : | . | .
[ ponatc ey : Note: A reminder slide illustrating what is scale and
[ oaton ! Corosion ] scale conversion is provided on next click.
I— Photoinduced toxicity 1
s | . . [
((t;rt;;g;; | M: Negative | M: Positive (i Featie
(419/801)| M: Negative ml | M: Negative
(141)
t—— Toxicity to Reproduction
—E i i i i and Distri il

Skin sensitization data appeared on data matrix.
Data associated with different type assay (e.g LLNA, GPMT, HRIPT) are distributed in
separate nodes
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QSAR TOOLBOX

What is “"'scale” and "“scale conversion” ?

Reminder slide

®* Skin sensitisation as an example is a “qualitative” endpoint for which the
results are presented with categorical type of data (for example: positive;
negative; weak sensitizer; strong sensitizer, etc).

* Skin sensitisation potential of the chemicals came from different authors
coded with different names (for example: data from John Moores University of
Liverpool are: Strongly sensitizing, Moderately sensitizing etc.; data from
European centre for Ecotoxicology and Toxicology of chemicals are: Positive,
Negative, and Equivocal).

* The main purpose of the scales is to unify all data available in the Toolbox
databases for a certain endpoint.

® “Scale conversion” is the TB instrument to create conversions between scales.
More reasonable is to convert more informative to less informative scale.

* The default scale for Skin Sensitisation data is “"Skin Sensitisation ECETOC". It
converts all skin sensitization data into: Positive and Negative. This allows
skin sensitization data to be used as much as possible for gap filling purposes.
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QSAR TOOLBOX

Types endpoint correlations

Categorical vs. categorical
Define target endpoint — step 3

Example 1: Correlation of LLNA and GPMT data
QSAR TOOLBOX 6 ? E I %‘ g

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

Single Chemical Chemical List Search Target Endpoint

ma ey §6. = EEE- W ¢ ©

CAS#¥  Name Structure Composition  Select Delete ChemlDs Database Inventory List Substructure (SMARTS)  Query Define

Filter endpoint tree...

Structure

—— Acute Toxicity
— Bioaccumulation

t—— Carcinogenicity

t—— D1 Toxicity /
t—— Genetic Toxicity

—— Immunotoxicity

r— lrritation / Corrosion

—— Neurotoxicity
—— Photoinduced toxicity

—— Repeated Dose Toxicity : | I I |
Sensitisation AW SW AOP | | | |
_‘?“-T-'_ﬁ“ ! ! !
in Vivo | | |
| @ GPMT (332/333) | | | |

| | | M Positive

i i

EC3 (6141727) M: Negative M: Positive M: Positive
: - M: Negative

L] Undefined Assay (11)]

t—— Toxicity to Reproduction

—F and Distributi

The target endpoint is EC3 data associated with LLNA assay.
1. Click on the cell associated with target endpoint;
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QSAR TOOLBOX

Types endpoint correlations

Categorical vs. categorical
Define target endpoint — step 3

Example 1: Correlation of LLNA and GPMT data

(@t
F [

AW SW AOP

1. Insert type "EC3” data associated with LLNA assay in the filter box, then press
“Enter” and automatically opening the tree to the target endpoint;
2. Click on the cell associated with target endpoint;
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QSAR TOOLBOX

Types endpoint correlations

Categorical vs. categorical
Enter Gap filling — step 4

ation of LLNA and

Example 1: Correl

QSAR TOJ @
¥ Input ¥ Profiling
Gap Filling Workflow
E= & ¢

Trend analysis Read across  (Q)SAR  Standardized Automated

[~} Documents
& Document 1
» € ToxCastDB
£ Skin Sensitization Structure

[-) Human Health Hazards
-] Sensitisation AW SW AOP

Note: By default EC3 data has been
converted into binary categories:

et positive/negative based on scale
Possible data inconsistency “Skin sensitization II (ECETOC)".
‘ NahST(?:I:::sl-iltii‘sation\(Oasis)ﬂii ~als) For the purpose Of thls exerCIse’
[VISkin sensitization EC3(ratia) (3 cals) ] ] Skin sensitization I (OASIS) will be
o g saefunit R 3 used. This scale converts EC3 data
— in sensiization | (Qasis ~ ‘ into three categories: Strongly
[~} Data Gap Filling Settings hsation Il (ECETOCT) 2~ i AL
2 Oty endcint et e e positive (EC3 0-10%), Weakly
nly endpoint relevan L an sensrizaticn orcina .y = .
¥ Only chemical relevant e pOSItIVE (EC3 10'500/0) and Negatlve
BEEES 153 from scale Skin sensitisation | (Qasis) (EC3 > 500/0) .
:::‘:;ti‘m;?sid (bold) path 574 from scale Skin sensitization EC3{ratio)
S Data 727/727: Chemicals 614/614

Enter Gap filling and apply read across. Read across is applied because a categorical type data is analyzed.
Follow the steps:

1. Go to "Data Gap filling”; 2. Select “"Read-across”; 3. Select "Skin sensitization II (ECETOC)” scale (see
Note); 4. Click “"OK";
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QSAR TOOLBOX

Types endpoint correlations

Categorical vs. categorical
Enter Gap filling — step 4

Example 1: Correlation of LLNA and GPMT data

—
01010
L—h 010
10100

¥ Data ¥ Category definiton  » Data Gap Filing

u
Skin Sensitization o . o o
'V Enter GF(RA) with 602 chemicals, 713 data poir R e o : e Y,
*,c/©/ \)\I(\/ //J >\ d
ANSW AOP | | | | | | |
(601/713) M: Negative M: Positive M: Positve M Positive M: Posiive Wi Negative M Positve
#) Information X

13 observed values for 12 chemicals were excluded due to missing X descriptor value(s)

The message informing the user for how many chemicals with experimental data are
excluded from gap filling due to missing X-descriptor value appeared 1. Click “OK”;
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QSAR TOOLBOX

Types endpoint correlations

Categorical vs. categorical
Perform correlation between LLNA and GPMT data- step 5

Example 1: Correlation of LLNA and GPMT data
QSAR TOOLBOX 6 :__I_: E E m g

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

Gap Filling Workflow

= B = & ©

Trend analysis Read across  (Q)5AR  Standardized Automated

Documents Filter endpoint trez...

StDB - N i o i
in Sensitization Structure B " ’ e § A d
¥ Enter GF(RA) with 602 chemicals, 713 data points. e / Yo J ' @

() Human Health Hazards
(-] Sensitisation AW SW AOP

] ] | (%) Choose one x|
601713) [ M: Negative | M: Positive | M Positive . be | M: Positive | M: Posi
1 1 ~  Choices E 1 1
[oF.\]
O Mode
O Lowest mods
O Highest mode
O Median
O Lower median
(-] Data Gap Filling Seftings O Higher median E
O Minimal
Only endpoint relevant : ) . D
Only chemical relevant ® Maximal 4
i Read-across prediction for EC3, based on § Select / filter data
At this position: M= Prodictod: Paritive ) g
Select a cell with a rigid (bold) path Prediction oK Concel | ” Gap filling approach
Automated workflows

Standartized workflows i i i i i Descriptors / data
Positive 1+ ® o @ -0 O ORI S o000 OO O 0 O O
e 1
~ ‘ Calulation options LN

Correlation assumes a single value per chemical to be used. In this respect the default calculation

settings should be changed from “All” to something different. In our case study we play a worst case
scenario, thus an option “All” is changed to “Maximal” values. Follow the steps: -
1. Open "“Calculation options”; 2. Click on “"Data usage” menu item; 3. Select Maximal; 4. Click Do ot use target dota for precictan| |
“OK"; /Accspl prediction
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QSAR TOOLBOX

Types endpoint correlations
Categorical vs. categorical
Perform correlation between LLNA and GPMT data- step 5
Example 1: Correlation of LLNA and GPMT data

— ) — =
QSAR TOOLBOX @ T rh 5 @
Profiling Data Data Gap Filling

[

across

uuuuuuuu
GF(RA) with 602 chemicals, 713 data points
Data usage options are changed to: Maximal

AW SW AOP

ata inconsisten
nit 6
ion (Danish EPA)

(Oasis) =~

in sensitisation || {ECETQ:(C)
Skin sensitisation IV (GPMT)

de:
4 converted data

82 from scale Skin sensitisation [V (GPMT)

Select endpoint descriptor

4 Human Health Hazards (60
4 Sensitisation (602/1195)
4 Skin (602/1195)

4 GBMT (81/82)

Data 82/82; Chemicals 81/81

b LLNA (601/713)
I Miscellaneous (87/275)

Data Gap Filling Settings

5 Tigi
Standartized workflows
Positive 5
)
b
egative
ancel

s .
10 8 6 4 2 0 2 4 6 8 10 12 14
log Kow Data usage -
Active deseriptor X | log Kow v / Accept prediction

1. Open Descriptor/data tab; 2. Click on Select endpoint tree descriptor; 3. Open nodes
under “Sensitization” node; 4. Select second endpoint, which will be placed on X-axis
| circled in red box: SMWN; 5. Click "OK” button; 6. Select Scale I OASIS 7. Click OK




QSAR TOOLBOX

Types endpoint correlations

Categorical vs. categorical
Perform correlation between LLNA and GPMT data- step 5

Example 1: Correlation of LLNA and GPMT data
QSHR TOODLBOX 6 ¥ E E g

Gap Filling

= W

[Trend analysis Read

r @
e o . - ” e o1 N .
AWSW AOP [ [ [ [ | | | | |
(81/115)| M: Positive M: Positive M: Positive .| M: Positive |M Negative |M Positive .lM Positive |M Positive |M Negative
Information

Read-across prediction for EC3, based on 5 values
Predicted: Positive

Positive T o & @ e o0 e o L o
a
Negative T L O OO QO N OO SO 00 OO L ° L
T
0 8 6 4 2 ] 2 4 6 8 10 12 14

The message inform the user for how many chemicals will be excluded from correlation
due to missing data for SMWN endpoint appears. This will not affect the value of
correlation coefficient 1. Click “OK”;
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QSAR TOOLBOX

Types endpoint correlations

Categorical vs. categorical
Perform correlation between LLNA and GPMT data- step 5
Example 1: Correlation of LLNA and GPMT data

r|a
QSAR TODLBOX @ s foi00 %

» input » Profiling » Category definition P D » Report

Gap Filling Workflow
& s
Trend analysis Read across  (Q)SAR  Standardized Automated

(~ ] Teerars Filter endpoint tree...
1

nsitization - Ei ; N
r GF(RA) with 602 chemical data points Structure /@/ /@ -5 . \wa
Data usage options are chan . g s EL NS

Maximal '
@ Endpoint X-axis descriptor: S M W N; GPMT; in e

£] Human Health Hazards [

A
(=] Edit calculator options s
When calculating parameter value from a
set of SMILES, use as representative: M: Positive M Positive | M: Positive TM: Negative M: Positive o M: Positive M: Positive TM: Negative
O Al
Made
Lowest mode
Highest mode
Median
Lower median
Higher median
Minimal
Masimal
(] Data Gap Filling Settings
Additional options ...
Only endpoint relevant
Only chemical relevant
Actions
At this position:
1= position: Spearman coeff, = 0.53 (moderate)
Select a cell with a rigid (bold) path B BT |
Automated workflows
Standartized warkflows — 407 Descriptors / data
Prediction
hange descriptor units
- [ Negative . 3 -
g, B Poctive Edit descriptor options
Select endpoint tree descriptor
Negative Weakly positive Strongly positive

SMWN

Active descriptor X o /Accsptpred\:lion .

1.Select "Descriptor/ data”; 2. Click “Edit descriptor options” ; 3.Select "Maximal”; 4. Click OK
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QSHR TOOLENDY

Types endpoint correlations

Categorical vs. categorical
Interpretation of correlation results (LLNA vs. GPMT)

Example 1: Correlation of LLNA and GPMT data

I Spearman coeff, = 0.34 (moderate) I

0.00 - 0.19 "very weak"
407 0.20- 039 *weak"

0.40 - 0.59 "moderate”
0.60 - 0.79 "strong"
0.80 - 1.00 "very strong"

Negative Weakly positive Strongly positive

* Correlation analysis between two categorical type skin sensitization
data (LLNA and GPMT) shows moderate endpoint correlation
(Spearman coefficient is 0.54).

The OECD QSAR Toolbox for Grouping Chemicals into Categories July, 2017 29



QSAR TOOLBOX

Types endpoint correlations
Categorical vs. categorical

®* The second example illustrating categorical vs. categorical type correlation is:
* Example 2: Correlation of Skin sensitization and Ames mutagenicity data

* LLNA (Negative, Weakly positive, Strongly positive)
* AMES (Positive, Equivocal, Negative)

* Step by step workflow is presented on next few slides. Summary of the workflow steps are provided below:

* Load Skin sensitization database (step 1) — skipped, because this database is already loaded on data matrix
* Gather experimental data (step 2)

* Define target endpoint (step 3)

* Enter Gap filling (step 4)

* Perform correlation between endpoints (step 5)

The OECD QSAR Toolbox for Grouping Chemicals into Categories July, 2017 30



QSAR TOOLBOX

Types endpoint correlations

Categorical vs. categorical
Gather experimental data — step 2

Sidebar of database relevancy
Once the endpoint is selected, the relevant databases are highlighted.

r|n 01
) e o th G =

» Category defirition ¥ Data Gap Filling » Report

Import  1UCLIDG IUCLIDG

Documents Filter endpoint tree...

& Document 1
£ Skin Sensitization
Y Enter GF(RA) with 602 chemicals, 713 d| | RIS
+ [ Data usage options are changed to:

[# Structure info
[#] Parameters
[2] Physical Chemical Properties

@ Env
=] Legend X
Target endpoint
[ ] Have data for target endpaint )
O Have no data for target endpaint A
Options. 4
Group

sortbr  [Mame |
Colorby: | Endpaintsele ©
Options 4

[F I selectan [ Unselect il || invert

(-] Bacterial Reverse Mutation Assay (e.g. Ames ...
-] Gene mutation
£] Salmonella typhimurium _
{#] No 8 Info (363/431),
& with S9 (4343174)| M: Negative .j
(3] Without 59 (446/3278)| M: Negative nl
t—{#] in Vitro Mammalian Cell Micronucleus Test (18/18)|
in Vitro Mammalian Chromosome Aberra{170/305)|
—{#] Mammalian Cell Gene Mutation Assay (56/56)|
in Vivo (88/141)|
I Developmental & Reprod t—— Immunotoxicity
Developmenta ity | Irritation / Corrosion
—— Neurotoxicity
t—— Photoinduced toxicity
|— Repeated Dose Toxicity
(3] Sensitisation AW SW AOF(120WU19): M: Negative I M: Negative M Positive M Negative M: Positive :|
— ToxCast
— Toxicity to Reproduction

3 and Distributi )

Inventories
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QSAR TOOLBOX

Types endpoint correlations

Categorical vs. categorical
Gather experimental data — step 2

Example 2: Correlation of LLNA and AMES data

QSAR TODOLBOX

» Profiing
Data Import Export

« &

Gather Import  IUCLID6 IUCLID6

[~} Documer ECG
A Document 1

& Aquatic ECETOC

& Aquatic ELEIUL Structure

/@/'* R "Y\’ . \/@ ?} gj*-\.‘ st\}g_\m \.’Q @j‘ﬁ

J S -
ximal [z] Human Health Hazards
W N: GPMT: in Viv (] Sensitisation AW SW AOP
: S MW N; GPMT; in
M Negative | M: Positive | | | M Positive | M: Positive | M: Positive

Options

[ £ ][ selectan || unselect Invert
zep Dose T

Inventories
Options 4

lect All_|| Unselect Al

1. In order to start with next example please click on the level Skin sensitization from document tree 2.
Click on Data tab
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QSAR TOOLBOX

Types endpoint correlations

Categorical vs. categorical
Gather experimental data — step 2

Example 2: Correlation of LLNA and AMES data

QSAR TODLBOX =ia S0 %

¥ Profiling ¥ Category definition ¥ Data Gap Filling ¥ Report

The OECD QSAR Toolbox

into Categorie:

Import  IUCLID6 UCLIDG Developed by LMC, Bulgaric

Documents. Filter endpoint tree...

& Document 1
\quatic ECETOC
2 Aquatic ECETOC Structure

to: Maximal [# Structure info
MW N; GPMT; in Viv. [l-R1Eh Pt
] X-axis descriptor changed: S M W N; GPMT; in ) Physical Chemical Properties
[ Environmental Fate and Transport
[#) Ecotoxicological Information
[E) Human Health Hazards
+— Acute Toxicity
—— Bicaccumulation
t—— Carcinogenicity
p— Toxicity /
+—— Genetic Toxicity
—— Immunotoxicity
— Irritation / Corrosion

+—— Neurotoxicity J
Databases — Photoinduced toxicity

Optiens 4 —— Repeated Dose Toxicity )

m Select All Unselect All Invert |5 Sensitisation AW SW AQP(1201/2019) | M: Negative M: Negative M: Positive M: Negative M: Positive M: Positive M: Positive M: Positive M: Positive
E OEN0LOXICLY UADLS ToxCast “ L T T T T T T T
M Human Half-Life oxCas! 4
Keratinocyte gene n Givaudan r— Toxicity to Reproduction |
gene n LuSens L] Toxicokineti and

M Micronudleus ISSMIC
M Micronudleus OASIS

ECETOC

u
I Toxicity Japan MHLW
| | ty to reproduction (ER)
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QSAR TOOLBOX

Types endpoint correlations

Categorical vs. categorical
Gather experimental data — step 2

on of LLNA and AMES data

Fant 01010
— 01 0
Cla - I I 1 “0100

> Profiling ata P Category definition P Data Gap Filling

Example 2: Correlati

QSAR TOOLBOX @

Data : ~ Export
Gather IUCLID6

Filter endpoint tree...

Structure

[# Structure info

(&) Parameters

Physical Chemical Properties.
Environmental Fate and Transport

e e | Note that the correlation between endpoints is
[] Human Health Hazards . . .

: i . possible when data is gathered and available on
I———— 1 ; data matrix. One should be aware of the data
oo Toxicity! el - : values that would be using during the data gap

{-] Genetic Toxicity

inviro i | filling and gather the data for the corresponding
(3] Bacterial Reverse Mutation Assay (e.g. [465!6833} . . n . ”
in Vitra Mammatian Cell Micronucleus Test (13/18) [ endpoint during the “Endpoint” stage of the

in Vitro Mammalian Chromosome Aberra(170/305)

Mammalian Cell Gene Mutation Assay  (56/56) i workflow, prior to entering the “Data gap filling”
& in Vivo (881141)| module

—— Immunotoxicity

t— Irritation / Corrosion
—— Neurotoxicity

|— Photoinduced toxicity
—— Repeated Dose Toxicity
= sensitisation AW SW Aopuzowzmg): M: Negative -: M: Negative :M: Positive :M Negative :M: Positive :M: Positive
—— ToxCast

|—— Toxicity to Reproduction

| & Reproductive Toxicity (DART) o | NG
| toxicity ILS1 e »

Options 4

f Selact All Unselect All Invert
Ml ECHA CHEM
B ECOTOX
Human Health Hazards

M Keratinocyte gene ex

1. Select the databases including Ames data (green highlighted). Do not check ECHA Chem database.
2. Skin sensitization DB is already selected; 3. Click “"Gather” 4. The data appeared on datamatrix;
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QSAR TOOLBOX

Types endpoint correlations

Categorical vs. categorical
Define target endpoint — step 3

ion of LLNA and AMES data
QSAR TOOLBOX C’) E ? % g

» Input ¥ Profiling P Category definition ~ » Da g » Report

Gap Filling Workflow
QS S

Read acre (Q)SAR  Standardized Automated

Ereriis Filter endpoint tree...

Structure

/
& Structure info
[E Parameters
[& Physical Chemical Properties
[& Environmental Fate and Transport
[#) Ecotoxicological Information
[5] Human Health Hazards
t—— Acute Toxicity y
+—— Bioaccumulation
I— Carcinogenicity
— Toxicity .
&) Genetic Toxicity
in Vitro
(3] Bacterial Reverse Mutation Assay (e.g. (465/6883)| M: Negative .: M: Positive .:
(& in Vitro Mammalian Cell Micronucieus Test (18/18)|
{#] in Vitro Mammalian Chromosome Aberra{170/305)
(3] Mammalian Cell Gene Mutation Assay ~ (56/56)| | | | | | | |
Only endpoint relevant & in Vivo (88141) [ [ [ [ [ | M: Positive ol
Only chemical relevant — Immunotoxicity .
At this position: +— Irritation / Corrosion .
— Neurotoxicity .
Select a cell with a rigid (bold) path |— Photoinduced toxicity
Automated workflows i " g
Standartized workfiows 1 +—— Repeated Dose Toxicity )
Sensitisation AW SV AOP
_iﬁk\n
] in Vive
I GPMT (332233)
. . .  Positive | |
“?i""‘ Y Y I I !
EC3 (6147727) | M: Negative I M Positive M: Positive
E ABC (236/236)| | I | M: Negative | | I
SWAN (212/565)| M: Negative ol
7] Undefined Azsay (1#1)]

L Tawraet

The target endpoint is skin sensitization/in vivo/LLNA/EC3;
1. Click on the cell associated with target endpoint;
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QSAR TOOLBOX

Types endpoint correlations

Categorical vs. categorical
Enter Gap filling — step 4

Example 2: Correlation of LLNA and AMES data

r|a 01010
QSAR TI | @ Iz FI‘I 8108

> input » Profiling > Category definition >

Gap Filling Workflow
= P = & @

Trend analysis Read across (Q)SAR  Standardized Automated

(~] Documents Filter endpoint tree...
& Document 1

= ToxCastDE a e % .
= Skin Sensitization Structure /©/ [ = . \,J\n,\, \/© />:> S ~-,.:\7/\§ R

[E] Structure info
[5 Parameters

e - I 1 ' i Original

Environmental Fate || Possible data inconsistency X | | !
N _ _ Converted data

Native scale/unit | I d

[]Skin sensitisation | ({Oasis) (153 data; 153 chemicals) | | ata |

3 T [#]skin sensitization EC3(ratio) (574 data; 461 chemicals)

ap filling scale/unit T 1 T 1
() Skin Sensitization (Danish EPA) | | | | |

kin sensitisation | [Oasis) -
kin sensitisation || (ECETOC) Data points = %

_) Skin sensitization EC3(ratio) Original value Assay
(-] Data Gap Filling Settings (51 in Vitro M
Data 727/727: Chemicals 614/6714
Only endpoint relevant M: Positive (Skin sensitisation ||

Only chemical relevant Immunotoxicity Human Health Hazards Sensitisation 1 B0 1.06 % (Skin sensitization EC3(ratio]) LLNA

Cancel

+—— Irritation / Cerro
—— Neurotoxicity
—— Photoinduced toxicity

At this position:

Select a cell with a rigid (bold) path
Automated workflows uL
Standartized workflows —— Repeated Dose Toxicity
(-] Sensitisation AW SW A

[l sarcalmens

& GPMT (332/333)
& HRIPT (111/157) | | | | M: Positive
5 LLNA | | | 1 T I

EC3 (614/727), | M: Negative | | 'M: Positive | M Positive
(=] Miscellaneous | | I |
ABC (236/228)| | | T M: Negative 1 T T
SWAN (212/565)| M: Negative I | I
& Undefined Assay 1)

Enter Gap filling applying read across. Read across is applied because a categorical type data is analyzed.
1. Go to "Data Gap filling”; 2. Select “"Read-across”; 3. Check “Skin sensitization I (OASIS)” scale;
5. Click “"OK”
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QSAR TOOLBOX

Types endpoint correlations

Categorical vs. categorical
Enter Gap filling — step 4

Example 2: Correlation of LLNA and AMES data

QSAR TOOLBOX

» Input » Profiling
Gap Filling Woridlow

%z *
Standardized Automated

Documents Filter endpoint tree...

5kin Sensitization v N oy
¥ Enter GF(RA) with 602 chemicals, 713 data points Structure 7 a3 (\m \/O 4;\/(/j

Data usage options are changed to: Maximal /
¥ Enter GF(RA) with 601 chemicals, 713 data poir

3
O"‘w

Structure info

[ Parameters

Physical Chemical Properties

[ Environmental Fate and Transport
Ecotoxicological Information
[] Human Health Hazards

+— Acute Toxicity

+— Bioaccumulation

I— carcinogenicity

— Toxicity /
) Genetic Toxicity (223!3552): 13 observed values for 12 chemicals were excluded due to missing X descriptor value(s)

p ) Information x

— Immunotoxicity
{—— Irritation / Corrosion

|— Neurotoxicity

{—— Photoind d toxicit

Data Gap Filling Settings otoinduced toxicity |
|— Repeated Dose Toxicity

Only endpoint relevant (] Sensitisation AW SW AOP
Only chemical relevant
At this position:
@ GPMT (31/82)]
Select a cell with a rigid (bold) path & HRIPT (80125)
Automated workflows
Standartized workflows EILLNA
EC3 (eommm M: Positive M: Positive M: Negative M: Positive M: Positive i
@ Miscellaneous (861273)

{—— ToxCast

I— Toxicity to Reproduction

—& and Dis

Profile
Predefined

The message informs the user for chemicals excluded from gap filling. 1. Click “OK”;
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QSAR TOOLBOX

Types endpoint correlations

Categorical vs. categorical
Perform correlation between GPMT and AMES data — step 5

Example 2: Correlation of LLNA and AMES data

Gl Xased
QSAR TOOLBOX @ Tl

» Input P Profiling » Category definition » Da » Report

Gap Filling Workflow The OECD QSAR Toolbox
for Grouping Chemicals
into Categories

-

RS OED ) Developed by LMC, Bulgaria

Documents Filter endpoint tree...

ument 1

ToxCastDB

Skin Sensitization structure
Enter GF(RA) with 601 chemicals, 713 data points
Data usage options are changed to: Maxim:

Choose one

t—— Neurotoxicity

+—— Photoinduced toxicity | |
—— Repeated Dose Toxicity j | Choices
{-] Sensitisation AW SW AOP O a
O Mode
(81/82) | ) Lowest mode
(801125) © Highest mode

O Median - . - _ . -
wmms)m M: Positive M: Negative M: Positive M: Positive M: Positive M: Positive

O Lower median

(67167) | © Higher median
(351206)| | O Minimal
I i - I ® Maximal 4
Data Gap Filling Settings o L T ) - p 1 1 | 1 1 1
—5 and J v
Only endpoint relevant E oK ’—|CWE‘ .
Only chemical relevant |
e Descri Read-across prediction for EC3, based on 7 values
At this position: EEE Observed: Positive; Predicted: Pasitive
Select a cell with a rigid (bold) path e —
Automated worklows
Standartized workflows:
Positive T e e o © 0 @O TSI SRR Y RE OO0 @ @ & O o o
3 Caleulation options
Data usage
Negative 1 L] 0 (RO 0D O DOMRD (IO 00 O @ L] L] L]
-10 k) k3 4 2 0 2 4 3 ] 10 2 14
log Kow Do not use target data for prediction -
1. Open “Calculation” opti 2. Click on “Dat " 3. Select “Maximal” 4. Click “OK” (refer t Y e
o pen dalculation” options. 0 ICK On ata usage . Selec axima 0 IC (re er to —

slide 62 for details)
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QSAR TOOLBOX

Types endpoint correlations

Categorical vs. categorical
Perform correlation between GPMT and AMES data — step 5

Example 2: Correlation of LLNA and AMES data

= —_—
QSAR TOOLBOX @ T Sbiad %

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

Gap Filling

= @

Filter endpoint tree...

i tion Structure e N - I N A o _ ¥ ._\‘ }
7 Enter GF(RA) with 601 chemicals, 713 data points \)\"A/ Select endpoint descriptor - D X =
Data usage options are changed to: Maximal

Below 3 h contain experimental data for analogues.
|— Immunotoxicity | [ 2 I 10 use it 25 a X descriptor: | |
[ G 4 } 4 Human Health Hazards (60174743 | |
— Neurotoxicity ) | 4 Genetic Toxicity (223/3552) ] ]
I— Photoinduced toxicity ) 4 invVitro (222/3471)
| Repeated Dose Toxicity T 4 Bacterial Reverss Mutation Assay (e.g. Ames Test) (220/3296) 1 1
o | 1 4 Gene mutation (220/3296)
N GsL] SelP 4 Salmonella typhimurium (220/3206)
I No g Info (165/196)
& GPMT s192) I Without 59 (213/1508)
' in Vitre, Mammalian Cell Micronucleus Test (11/17)
& HRIFT (80/125) 3 1" in Vitra Mammalian Chromosome Aberration Test (80/135)
I LLNA I Mammalian Cell Gene Mutation Assay (29/29) | |
EC3 (601713)| M: Positive ¥ inVivo (46/81) M: Positive M: Positive
& Miscellaneous w2 | | Sensitisation (601/1193)
+— ToxCast
° P ———— |— Toxicity to Reproduction
—. { i i i and Distril i J
Only endpoint relevant £ e

Only chemical relevant

At this position: Descriptors. —
Select a cell with a rigid (bold) path Erfaren (;&d filter 1
Automated workflows _

Standartized workflows

‘ Descriptors / data

Change descriptor units
Edit descriptor options

Select endpoint tree descriptor
Negative T ° O RN (IO IR DD GDITD 00 0@ O L] *

Positive o o @ L

EC3

Model/QSAR

O B o A s o B L B L S o B o S B A Calculation options
10 2 6 -4 2 [} 2 4 6 8 10 2 14
log Kow Data usage =

1. Open Select/descriptors data/ Select endpoint tree descriptor; 2. Open nodes under
“Genetic Toxicity” node; 3. Select “With S9” under In Vitro|Bacterial Reverse Mutation
Assay (e.g. Ames Test)|Gene Mutation| Salmonella typhimurium; ; 4. Click "OK” button;




QSAR TOOLBOX

Types endpoint correlations
Categorical vs. categorical
Perform correlation between GPMT and AMES data — step 5

Example 2: Correlation of LLNA and AMES data
QSAR TOOLBOX @ F E rh @ g

» Input » Profiing » Category definition ats » Report

Workflow
e o
& e

Read across AR Standardized Automated

Documents Filter endpoint tree...

i Structure
7 Enter GFRA) with 601 chemicals, 713 data points
B Data usage options are changed to: Maximal

=] Possible data inconsistency X
|— Immunotoxicity
+— Irritation / Corrosion 4 Strain -
| Neurotoxicity 4 [¥INo Strain Info (1 data; 1 chemicals)
i g [¥/ITA 100 (308 data; 176 chemicals)
[ I Ox ity ) [VITA 102 (63 data: 59 chemicals)
— Repeated Dose Toxicity [WITA 104 (35 data; 34 chemicals)
5] sensitisation AW SW AOP. [ITA 1535 (230 data; 146 chemicals)
[AITA 1537 (206 date; 130 chemicals)
[]7A 1538 (133 data; 105 chemicals)
[/]7A 2638 (2 dats; 2 chemicals)
& GPMT (81/82) [ITA 7001 (6 date; 6 chemicals)
& HRIPT (®0/125) [W/ITA 7002 (6 data; 6 chemicals)
= [WITA 7003 (5 data; 5 chemicals)
- [/ITA 7004 (6 data; 6 chemicals) - . . . .
EC3 (601/713)| M; Positive [ITA 7005 (6 datar 6 chemicals) : Positive M: Negative M: Positive M: Positive M: Positive M: Positive
7] Miscellaneous (86/273), []TA 7006 (4 data; 4 chemicals)
N | S 10971375 102 e
L ' I (ITA S7A (11 data; 11 chemicals)
(] Data Gap Filling Settings Toxicity to Reproduction 4 [VITA 98 (322 data; 191 chemicals) 1 1 | | |
L] Toxicokineti and i CAira nnrs o ane ;1 dese i v v
Only endpoint relevant & Gap filling scale/unit 2
Only chemical relevant ® Gene mutation |
) les
At this po: Data 1502/1502; Chemicals 203/203
Select a cell with a rigid (bold) path Brediction
Automated workflows
Standartized workflows Descriptors / data
Positive - e o o 0 0 COED I EI N W R DO OO0 @ D O O e o
Change descriptor units
i Edit descriptor options
Select endpoint tree descriptor
Negative T L] O CEITTY (O TR OO (ADGTD O * ] L
T T T T T T T T T T T T T Calculation options
10 2 5 4 2 0 2 4 6 2 10 12 14

log Kow Data usa
ge =
Active descriptor X | log Kow / Accept prediction

Possible data inconsistency window is appearing. Click OK.
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QSAR TOOLBOX

Types endpoint correlations

Categorical vs. categorical
Perform correlation between GPMT and AMES data — step 5

Example 2: Correlation of LLNA and AMES data
QSAR TODLBOX 6 E E E % g

» Input » Data P Category definition

Workflow

-
Filter endpoint tree...

oy o ) . 3
Structure i ong P Yo, e " & E
R 3 g [
Y P - . CLJJ - : e

t—— Immunotoxicity
+— lrritation / Corrosion

t—— Neurotoxicity
t—— Photoinduced toxicity
— Repeated Dose Toxicity

AN SW AOP

| Information X |

(55/55) M: Positive

(40/68) sitive
337 observed values for 204 chemicals were excluded due to missing X descriptor value(s)

(2047273) sitive 1 | M: Positive: M; Positive M: Negative M: Positive
: (75/256)| - | M: Positive | M Positive [ | M: Ambiguoc
=\ J I

(] Data Gap Filling Settings

>

Only endpaint relevant

Orly chemical relevant
5 o Read-across prediction for EC3, based on 7 values .
At this p Observed: Positive; Predicted: Positive
Select a cell with a rigid (bold) path
Automated workflows
et
ositive 1 o o 0 0 0 @OEDOCEITIIRESEI SN O O0c0 @ @ 0 o 0 O

Edit descriptor options

The appearing message inform for the common number gathered data across the number
chemicals that will be excluded in Trend analysis due to missing X descriptor value(s). They are
analogues with no AMES data. This will not affect the value of correlation coefficient; 1.
Click “OK”;
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QSAR TOOLBOX

Types endpoint correlations

Categorical vs. categorical
Perform correlation between GPMT and AMES data — step 5

Example 2: Correlation of GPMT and AMES data

QSAR TOOLBOX @ 10100

¥ Input ¥ Profiling ¥ Category definition L p Filling ¥ Report
Workflow The OECD QSAR Toolbox
for Grouping Chemicals
® e

(@sAR S e Edit calculator options

Documents Filter endpoint tree...

e Developed by LMC, Bulgari:

s When calculating parameter value from a n .
) Structure set of SMILES, use as representative: - /@\ /@)( E ) o )

-r GF(RA) with 601 chemicals, 713 data points e g ] !

Data usage optio A . b e

@ Endpoint X-axis descriptor: With S9; Salmonell:

o)
=l
ot
28
¢
<

Mode

Lowest mode
Highest mode
Median

Lower median

— immunotoxicity
+— Irritation J Corrosion
— Neurotoxicity

— Photoinduced toxicity
I— Repeated Dose Toxici
) Sensitisation

) Minimal
& GPMT | M: Negative | | | M Positive
HRIPT M: Positive
Gl LLNA
EC3 Additional options | M:Positve | M Positve | M Positve | M Positve | M Positve | M:Positive [ MiNegative [ M:Positve

@ Miscellaneol M: Negative M: Positive | M:Positive M: Ambiguot
— ToxCast 4
— Toxicity to Reproduct]

Data Gap Filling Settings )

L{] Toxicokinetics, Metabj

nly endpoint relevant g

Only chemical relevant QK - Cancel

At this p

Spearman coeff, = 0.27 (weak)

Select a cell with a rigid (bold) path Endpoint vs Endpoint
Automated workflows
Standartized worlkflows

Descriptors / data

Change descriptor units

Edit descriptor options
Select endpoint tree descriptor

Negative Equivocal Positive

Active descriptor X o { Accept prediction -

Prediction

[ Negative
[H Weakly positive
[ strongly positive

1.Select "Descriptor/ data”; 2. Click “Edit descriptor options” ; 3.Select "Maximal” (worst
case); 4. Click OK




QSAR TOOLBOX

Types endpoint correlations

Categorical vs. categorical
Interpretation of correlation results (GPMT vs. AMES)

YEse Actions
ipearman coeff, = 0.27 (weak) I
Endpoint vs Endpaint

Prediction 1000 -

- B Negative

o [ Weakly positive

1 B Strongly positive
500 4 iy p
G _ T T I ’
Negative Equivocal Paositive
Gene mutation
Active descriptor X

Correlation analysis between two categorical type data: GPMT and AMES
shows weak correlation between two endpoints (Spearman coefficient is
0.3).
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QSAR TOOLBOX

Outlook

* Background
* Objectives
* The exercise
* Workflow
* Correlation of data - background
* Types endpoint correlations
* Categorical vs. categorical

* Categorized continuous vs. categorical
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QSAR TOOLBOX

Types endpoint correlations
Categorized continuous vs. categorical

The aim of this type correlation is to illustrate how categorized continuous and categorical type
data correlates each other.

Categorized continuous data is the continuous type data (e.g LC50 or AC50, EC3, %) converted
into categories.

In this example we will illustrated how DPRA ratio data (%) correlates with LLNA data:
* DPRA (ratio data expressed in % and converted in categories)

* LLNA (categorical type: Strongly positive, Weakly positive, Negative)

Step by step workflow is presented on next few slides. Summary of the workflow steps are
provided below:

* Load Skin sensitization database (step 1) — skipped, because this database has been
already loaded on data matrix

* Gather experimental data (step 2)
* Define target endpoint (step 3)
* Enter Gap filling (step 4)

* Perform correlation between endpoints (step 5).
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QSAR TOOLBOX

Types endpoint correlations

Categorized continuous vs. categorical

Gather experimental data — step 2
Example: Correlation of DPRA (%) and LLNA (Strongly positive, Weakly positive, Negative) data

01 0
10100

01010 % XKoeed

¥ Profiling » Data Gap Filing » Report

into Categories

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

& Document 1
£ Aquatic ECETOC
2 Aquatic ECETOC Structure
& Document 2 Z
£ Skin Sensitization
r GF(RA) with 602 chemicals,

[#) Structure info
[ Parameters

] Physical Chemical Properties
— ility / Self-ignition
t—— Boiling point

descriptor changed: With 59; Salmonellz +—— Density

—— Dissociation Constant (pKa)
t—— Explosive properties

t—— Flammability

IE In Chemico

—— Melting / freezing point
t—— Oxidation reduction potential
Databases t—— Oxidising properties

Options 4

[ £ ] selecta |[ Unselectal | invert
I Physical Chemical Properties
Chernical Reactivity COLIPA
b-u6

— Particle size
+—{#] Partition Coefficient:

t—— Solubility in organic solvents / fat solubility
|—— Stability in organic solvents and identity of relev ...

—— Surface tension
Ex| tal pka t—— Vapour pressure
GSH Experimental RC50 —— Viscosity
s-chem EPISUITE L Water solubility
nada [#] Environmental Fate and Transport

fish CEFIC LRI [#] Ecotoxicological Information
) Human Health Hazards

+—{#] Acute Toxicity (15/20)‘
+—— Bioaccumulation
+—] Carcinogenicity (63/179) | M: Positive H
— Toxicity / ici J
mH P — = Genetic To)fllfilv (5011 0345)‘ M: Negative m| | M: Equivecal m!

L Astshaca Envirnnmant Canads

1. Click again on the level of Skin sensitization; 2.Position the moues on the level of In Chemico level of
endpoint tree; 3. Click on Data tab
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QSAR TOOLBOX

Types endpoint correlations

Categorized continuous vs. categorical

Gather experimental data — step 2
Example: Correlation of DPRA (%) and LLNA (Strongly positive, Weakly positive, Negative) data

rln 01010 X8 4
QSAR TOOLBOX C> oIs 5 J.'I'.l 100 %

» Category definition  » Data Gap Filling

Data [

Gather Import  IUCLIDE UCLIDE

(-] TrerraTs Filter endpoint tree...
* & Document 1
& Document 2

€ Skin Sensitization Structure

————
Explosive properties
Flammability
In Chemico (314/772) _ M 125% = | | m:88% | 1
Melting / freezing point I I I I T I I 1
Oxidation reduction potential
Oxidising properties
Options 4 Particle size
f ][ Selectail [ Unselect Al Invert Partition Coefficient:

- 2 - ility in organic solvents / fat solubility
Chemical Reactivity COLIPA Stability in organic solvents and identity of relev ...

pe}\r’negtal pka Surface tension

Vapour pressure
Viscosity
Water solubility
[ Environmental Fate and Transport
[# Ecotoxicological Information
Human Health Hazards
Acute Toxicity
Bioaccumulation
Carcinogenicity
D Toxicity /
Genetic Toxicity
Immunotoxicity
Irritation / Corrosion
Neurotoxicity
Photoinduced toxicity

Inventories

(-]
Options «
Unselect Al

Sensitisation AW SW AOP (1201/2019) | M: Negative .' M: Negative M Pasitive [ M: Negative | M: Positive T M: Positive T M: Positive M Positive I

Toxicity to Reproduction
icokineti ism and Distributi

hallenge Program

1. Go to "Data”; 2. Select "Chemical reactivity COLIPA” database. Skin sensitization DB is already
selected; 3. Click "Gather” button; 5. The data appeared on datamatrix;
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QSAR TOOLBOX

Types endpoint correlations

Categorized continuous vs. categorical
Define target endpoint — step 3

Example: Correlation of DPRA (

QSAR TOOLBOX C) l'h gé?‘ug %

» input » Profiing Sata » Category definition P Data Gap Filling » Report

%) and LLNA (Strongly positive, Weakly positive, Negative) data

Ko

Data Import Export

s &0 X

Gather Import  IUCLIDG uCLDe

[~} T Filter endpoint tree...

+ & Document 1
& Document 2
£ Skin Sensitization Structure

[# Structure info
[ Parameters
[ Physical Chemical Properties (3121772)] M: 125 % .: M: 88 %
[ Environmental Fate and Transport
[E] Ecotoxicological Information

[5] Human Health Hazards

|— Acute Toxicity
|— Bioaccumulation

+— Carcinogenicity

— Toxicity

—— Genetic Toxicity

—— Immunotoxicity

|— Irritation J Corrosion

|— Neurotoxicity

+— Photoinduced toxicity

I— Repeated Dose Toxicity )
&) sensitisation AW SW AOP

Options 4

[ 7 ][ selectail | Unselect Al Invert
Pl

I Chemical Properties
miical COLIPA

SUTTE
te and Transport

(3321333)|
e . | ] | M: Positive

mwzn_ : Negative | M: Positive | | | M: Positive | M: Positive | M: Positive

. | M: Negative
L undefined Assay )

— ToxCast
+— Toxicity to Reproduction

—& and Distributi

US HPV Challenge Program

The target endpoint is EC3;
1. Click on the cell associated with target endpoint and target chemical;
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QSAR TOOLBOX

Types endpoint correlations

Categorized continuous vs. categorical
Enter Gap filling — step 4

Example: Correlation of DPRA (%) and LLNA (Strongly positive, Weakly positive, Negative) data

r|a
Lfa

I
QSAR TOOLBOX @ |

¥ Input » Frofiing ¥ Category definition P Dat: » Report
Gap Filling 2 Workflow

= REE. ¢

Trend analysis Read across  (Q)SAR  Standardized Automated

{~] Documents Filter endpoint tree...

» & Document 1
& Document2 - ) o ™
£ Skin Sensitization Structure /@/ R \/@ o e YA O
el ; ; X ¥

[#] Structure info

[#] Parameters.

[#] Physical Chemical Properties (314/772)

[# Environmental Fate and Transpo

[#] Ecotoxicological Information C d - -

s e s onverte Original [ — <]
cute Toxici

Bicaccumulation d ata d a ta | |[ "« Native scalefunit 3 I

Carcinogenicity | [#ISkin sensitisation | (Oa: micals)

. Toxicity | - [Fskin sensitization EC3(r} hemicals)
Genetic Toxicity | | | | Gapfilling scale/unit

Immunotoxicity T T T T | © skin Sensitization (Danish

A 5 T T i +— Skin sensitisation | (Qasis)

Skin sensitisation || (ECETOC)
Skin sensitization EC3({ratio]
| O Skin sensitization GHS (erdinal)

10100

IM125%

Data points

= —
ata Gap Filling Settings |
{ Data 727/727: Chemicals 614/614

8”:y e:dpu‘": m:wa": Human Health Hazards;Sensitisation 1 ?éc’:;g?;wa (Skin sensitisation Il |\ tive (Skin sensitisation | (Oasis)) LLNA . { -
nly chemical relevan —
At this position: | 1 ! : :
< >
Select a cell with a rigid (bold) path [ Hierarchical mode M Positive T T
x

Automated workflows

Standartized workflows 5
EC3
Miscellaneous
Undefined Assay

ToxCast
Toxicity to Reproduction

| M: Positive | Information
| 1" M: Negati|

13 observed values for 12 chemicals were excluded due t

and Distril

Enter Gap filling and apply read across. Read across is applied because a categorical type data is analyzed.
1. Go to "Data Gap filling”; 2. Select "Read-across”; 3. Select “"Skin sensitization I (OASIS)” scale ; 4-5. Click “OK";
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QSAR TOOLBOX

Types endpoint correlations

Categorized continuous vs. categorical

Perform correlation between DPRA and LLNA data - step 5

Example: Correlation of DPRA (%) and LLNA (Strongly positive, Weakly positive, Negative) data

O

¥ Input »>

QSAR TOOLBOX

Workflow
2 e

(QWSAR  Standardized Automated

Documents.

ument 1
Aquatic ECETOC
2 Aquatic ECETOC
ument 2
Skin Sensitization
¥ Enter GF(RA} with 602 chy

(B Data usage opti

-axis descriptor changed: S MW N; GPMT; in Vivo; Ski
Y Enter GF(RA) with 601 chemicals,
B Data usage opti
imonedla typhimurium
-axis descriptor changed: With 59; Salmonella typhimuri
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1. Open “Calculation options”; 2. Click on “Data usage”; 3. Select “"Maximal”
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Types endpoint correlations

Categorized continuous vs. categorical
Perform correlation between DPRA and LLNA data - step 5

Example: Correlation of DPRA (%) and LLNA (Strongly positive, Weakly positive, Negative) data
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1. Open Descriptors/data 2. Click on “Select endpoint tree descriptor” button 3. Click on the endpoint tree on the level

of "DPRA”. In this case we mixed DPRA lysine and Cysteine data 4. Click on OK 5. Select Chemical reactivity DPRA 13%
(ordinal) scale 6. Click OK 7. Click OK on the appeared message
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Types endpoint correlations

Categorized continuous vs. categorical
Perform correlation between DPRA and LLNA data - step 5

Example: Correlation of DPRA (%) and LLNA (Strongly positive, Weakly positive, Negative) data
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1. Open Edit descriptor options 2. Select maximal values (worst case) 3. Click OK
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Types endpoint correlations

Categorized continuous vs. categorical
Interpretation of correlation results (DPRA vs. LLNA)

I Seearman coeff, = 0,49 (moderate) I J

[ egative
[ Weakly positive
W Strongly positive

0 T -

DPRA less than 9% (DPRA .. Grey zone 9-21 % (DPRA 1. DPRA above 21 % (DPRA 13%) )

DPRA

* In this example we have correlate continues DPRA (%) data distributed into 3 bins
(shown below) and categorical LLNA data (Strongly positive, Weakly positive, Negative)

® Less than 9%
®* Grey zone 9 - 21%
* Above 21%

* The high value of Spearman coefficient (0.49) shows moderate correlation between
DPRA and LLNA data
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Summary

* Different type correlations have been illustrated in this tutorial based on type of endpoint
data:

* Categorical vs. categorical:
* Categorized continuous vs. categorical

* Correlation analysis has been evaluated by Spearman coefficient

* Moderate endpoint correlations have been obtained for 2 out of 3 illustrated examples.

The OECD QSAR Toolbox for Grouping Chemicals into Categories July, 2017 54



