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QSAR TOOLBOX

Background

This presentation is designed to introduce the user to:

* Illustration of different types of 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 types of 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

> LLNA (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

* Data

* 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 introduces the user to the 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).
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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 correlation 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 of endpoint correlations

Types of 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 4.4_llustrating endpoint vs. endpoint correlation using ToxCast data”
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QSAR TOOLBOX

Types of endpoint correlations
Categorical vs. categorical

®* The aim of this type of correlation is to illustrate how categorical types of data correlate with 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:

®* Query Tool and select FSQ file(step 1)
* Gather experimental data (step 2)
* Enter Gap filling (step 3)

* Perform correlation between endpoints (step 4).
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QSAR TOOLBOX

Types of endpoint correlations
Categorical vs. categorical

Example 1: Correlation between LLNA and GPMT data

According to OECD Guideline 406 for testing of chemicals for skin
sensitization, the LLNA test can be used as a first stage in the
assessment of skin sensitization potential. If a positive result is seen, a
test substance may be designated as a potential sensitizer, and it may
not be necessary to conduct a further guinea pig test.!

Based on that Guideline the aim of the illustrated correlation is to show
how the capacity of LLNA test is compatible to that of the GPMT assay.

1 https://www.oecd-ilibrary.org/docserver/9789264070660-
en.pdf?expires=1573465805&id=id&accname=guest&checksum=D7DE1063A1EA331FCA23AC81BE1FDAC1
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QSAR TOOLBOX

Types of endpoint correlations
Categorical vs. categorical

Example 1: Correlation between LLNA and GPMT data

10100

QSAR TOOLBOX

» Input P Profiling P Category definition P Data Gap Filling

Data Import Export Delete

w &0 O & &8

Gather Import  IUCLIDG IUCLIDG Database Inventory

Documents

1 Selected

B Phys-chem EPISUITE

B pKa DASIS
Environmental Fate and Transport

: Ecotoxicological Information
» Human Health Hazards 1. Go to Data
2. Select at least one database (e.g. ECHA REACH)

Note: In order to use the Query functionality (see next
slide) at least one database must be selected.
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QSAR TOOLBOX

Types endpoint correlations
Categorical vs. categorical

Example 1: Correlation between LLNA and GPMT data

&

¥ Input

QSAR TOOLBOX

mn

» Profiling

Document

B & >

New

Single Chemical

| F]

Clo! ¥

* »
“»
Open Name

Documents
& Document 1

Structure Composition

—
01010
010
10100

» Data » Category definition P Data Gap Filling

| Chemical List

& - e B |

Select ChemIDs Database Inventory

=

» Report

Search
3

¢ @

L]
ure (SMARTS)  Query

~ get Endpoint

4 | « Q3ARToolbox44 » Config » Examples vlo Search Examples
Organize = New folder = |
A Name Date modified | Type Size
#*
[ End-vs-End_LC50_vs_RC30.fsq4 . FsQ4File SKE
a [ QT_Aldehydes LC50_less_than_1mgl.fsq4 FSQ4 File 6KB
= [7] QT_Mugenic_but_not_Sensitizers fsq4 . FSQ4 File 35KB
= [7] End-vs-End_AMES vs_ CAFSQ4 . FSQ4File BKB
2 [ End-vs-End_EC3(LLNA) vs DPRA.FSC4 3. FSQMFile 6KB
i [ End-vs-End_EC3(LLNA)_vs_Dendritic_cells.fsq4 . FS04File 6KE
A - — . FSO4File K8
[ End-vs-End_EC3(LLNA) vs_GPMT.FSQ4 . FSQ4 File SKB
i = — .. FSQ4File 5KB
B | ] OT_Ames-pos_Carc-neg.fsqé . FSO4File 2k8
1 [ End-vs-End_EC3(LLNA)_vs_AMES.FSQ4 . FsQ4File 9KE
. [ End-vs-End_AO_vs_LCS0fsqd = BKB
J [7] End-vs-End_RDT HESS vs ACT.FSQ4 6KB
g | ] @T_Mot_bicaccumulative_Lipophilic.fsqd 5KB
=  L]QTResdy biodeg and_not bioaccumulative.fsqd 12KB
File name: | End-vs-End_EC3(LLNA)_vs_GPMT.FSQ4 ble Search Query (*fsq4)
Cancel

Xosed

(=2
»E

JECD QSAR Toolbox

Search

CAS | Name | Data | Parameters | SubFragment | Category | Similarity AND OR NOT Delete Clear
Clear Al
X - ew
s o
y-

1. Go to “"Input”;

4.4\Config\Examples;

2. Click Query;

5. End-vs-End_EC3(LLNA)_vs_GPMT.FSQ4;

3. Click "Load”
4. Select Example directory from TB C:\Program Files (x86)\Common Files\(Q)SAR Toolbox

6. Click Open.
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QSAR TOOLBOX

Types of endpoint correlations
Categorical vs. categorical

Example 1: Correlation between LLNA and GPMT data

—
01010
01 0

QSAR TODLBOX th o100 %

¥ input ¥ Profiling > Data P Category definttion P Data Gap Filling ¥ Report

Document Single Chemical Chenical List Search Target Endpaint

: W . £ ™ 1 = (
B & XE mm. § &.= E E- 1 ¢
New Open Close Save CAS# Name  Structure Composition Select ChemiDs Database Inventory List Substructure (SMARTS) Query Define Developed by LMC, Bulgaria

Documents
& Document 1

=] Query tool

The query was created with the following data sources:

REACH Skin sensitisation database (normalised) ]

@ YES ‘ | ND

1. Click Yes.

Skin Sensitization

Would you like to restore them?

L [

[
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QSAR TOOLBOX

Types of endpoint correlations

Categorical vs. categorical
Gather experimental data — step 2

Example 1: Correlation between LLNA and GPMT data

=] Search — O x

CAS [ Name | Dato | Parameters | SubFf’ Vo [Simiarity| | ano || or  |[ wor || Deete [ Clear |
Clear Al 2 |
Filter: :| Close ~ —
4 [¥[Human Health Hazards o @ ------------------------
4 []Sensitisation

[ClaBc

[¥lecz

CuoeL

[CImoEL
ClsMwn
ClswanN

[Iskin sensitisation

e 1. Go to the first query to visualized its criteria:
Uni . v 2. The selected endpoint is “Skin sensitization” - EC 3;
I = Il S 3. The selected assay is LLNA.
|
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QSAR TOOLBOX

vpes of endpoint correlations

Categorical vs. categorical
Gather experimental data — step 2

Example 1: Correlation between LLNA and GPMT data

(2] Search _ O x
€AS | Name | Data | Parameters | SubFragment | Category | Simitarity | AND OR NGT Delete

il Clear Al

12 =) L
%_J

4 [¥/|Human Health Hazards
4 [F5ensitisation
Oasc
[lec3
[CoeL
[CIneEL
s MW N
Clswan
[¥lskin sensitisation

B 1. Go to the second Query;
2. The selected endpoints are “Skin sensitization” - SMWN and Skin
sensitisation;
S 3. The selected assay is GPMT;
t 4. The logical operand that links both queries is And. Double-click on
_ _ And.
} = I\ ]
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QSAR TOOLBOX

Types of endpoint correlations

Categorical vs. categorical
Gather experimental data — step 2

Example 1: Correlation between LLNA and GPMT data

— —
01010
01 0
QSAR TOOLBOX 10100
¥ Category definition P Data Gap Filling » Report
Document e Chemical emical List Search Target Endpaint
3 () : m = (
B & X & mE | i = - | Y (]
Cle a) isf

New Open Close Save CAS# jarr omposition Selec Cheml| atab. wentory List Substructure (SMARTS)  Query Define

[~] uments
& D
€, [C: 185;Md: 0:P: 0] Query took: 185

=/ Search result

185 chemical(s) found.

’\‘[1

185 chemicals are found. Click OK (1).
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QSAR TOOLBOX

Types endpoint correlations

Categorical vs. categorical
Gather experimental data — step 2

Example 1: Correlation between LLNA and GPMT data

o—
rl 01010
01 0
QSAR TOOLBOX Ll 1 10100
y ¥ Category definition  » Data Gap Filing

Import Export

Gather

& Documer!

@, [ 185;ma: v;r: up vuery took: 185

'| Read data? X 1102 points added across 183 chemicals.

s o || cancel /
3 4
1. Go to Data .

2. Clicking Gather Data will collect data for the displayed chemicals from
selected database

3. Click OK (3) in the pop-up message;

4. 1 102 data points are gathered across 185 chemicals. Click OK (4).

® Allendpoints ) Choose...

|
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QSAR TOOLBOX

Types endpoint correlations

Categorical vs. categorical
Gather experimental data — step 2

Example 1: Correlation between LLNA and GPMT data

Filter endpoint tree... Y 2 3 4 3 6 7 8 8 10 al 12 13 &

o L e O j@ \f% R Y I \,@ “r);

e

3 Stacor —

(3] Parameters

(%) Physical Chemical Properties
[#] Environmental Fate and Transport
[#] Ecotoxicological Information
(=) Human Health Hazards

— Acute Toxicity

] ADME

— Bicaccumulation

— Carcinogenicity

— Toxicity /
—— Genetic Toxicity

—— Immunotoxicity

— lrritation / Corrosion

I Neurotosxicity .
—— Photoinduced toxicity 1
+—— Repeated Dose Toxicity

M: Non sensitizer M: Strang sensiti... M: Non sensitizer M: Non sensitizer
120/248 M: Category 1A _M: Category 18 M: Category 14 _ M Category 18 M: Category 14 _ M: Negative M: Category 18 _M; Positive M: Category 18 M: Negative
91
23/31 M: 3.75E+03 pg/.., M: 7.09E+04
185/539 M: 6.97 % . M: Negative _M:0.49 3%  M:03% M:0.1 % M: Negative M: 28 % _M: Negative M: Positive M:2.97 % JM: 194 % _M:50% M:21.8 %
() Miscellaneous
ABC 42042 M: Category C M: Category A

SWAN 2%‘156 M:Ambiauuus

+— ToxCast
I Taxicity to Reproduction

1. Skin sensitization data appeared on data matrix.
2. 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 data of the chemicals comes from different
databases 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.
It is more reasonable to convert from a 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 between LLNA and GPMT data

01010
rla
QSAR TOOLBOX @ Tl l'h Shio

» input » Data N » Data Gap Filling
Export

Delete m C
o & & S

Import  IUCLID6  IUCLID6  Dat—— '~ Developed by LMC, Bulgaria

Documents.

&, [C: 185;Md: 1102:P: 0] Query tool: 185

AW SWAOP |

185/539 M697%\[ . M: Negative M:049 % LM:03% M: 0.1 % M: Negative M: 28 % . M: Negative M: Positive M: 2.97 % LM: 194 % M:50 % M:21.8%

Type in EC3 data associated with LLNA assay in the filter box, then press Enter in your keyboard
which will automatically filter 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

Example 1: Correlation between LLNA and GPMT data

Possible data inconsistency

Metadata
&, [C: 185;Md: 1102:P: 0] Query tool: 185 I Assay
Endpoint
|EC3 (185 chemicals: 539 data)
4 Native scale/unit
[Fskin sensitisation | (Oasis) (29 chemicals: 29 data)
[Iskin sensitisation Il (ECETAC) (74 chemicals; 90 data)
[FIskin sensitization EC3(ratio} (133 chemicals; 420 data)
I Organ
I Type of method
e

Select scale/unit to use
) Skin Sensitization (Danish EPA) [0 native data a

converted]

n |l (ECETOC)  [90 native data and 449 converted]

—= I e ,
n sensitization GHS (ordinal] [0 native dats and 445 converted]

[~} Data Gap Filling Settings

Converted data

29 from scale/unit Skin sensitisation | (Oasis)
420 from scale/unit Skin sensitization EC3(ratio)
Only endpoint relevant

At this position:

Automated workflows Chemicals 185/185; Data 539/539 oK Cancel

Standardized workflows:

In nodes below:

X86e@d

Pa
=&

The OECD QSAR Toolbox

Developed by LMC, Bulgaria
13 L~

M:0.1%

Note: By default EC3 data has been
converted into binary categories:
positivefnegative based .on scale
“Skin sensitization II (ECETOC)”.
For the purpose of this exercise,
Skin sensitization I (OASIS) will be
used. This scale converts EC3 data
into three categories: Strongly
positive (EC3 0-10%), Weakly
positive (EC3 10-50%) and Negative
(EC3>50%).

M:Negative  M:28%

analyzed. Follow the steps:
1. Go to Data Gap filling;

Enter Gap filling and apply read across. Read across is applied because a categorical type data is

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 between LLNA and GPMT data

QSAR TOOLBOX @

» Input
Gap Filling Workflow
m =.8 ¢

Trend analysis Read across  (Q)SAR Standardized Automated

[~ ] Documents
& Document 1
& [C: 185;Md: 1102:P: 0] Query tool: 185
8 [C: 180;Md: 1089;P: 0] Enter GF(RA)

! Information

AW SWACP |

5 observed values for 5 chemicals were excluded due to missing X

descriptor value(s)

180/534 M: 6.97 % M0 % M: 2.97 % JM:194 % M:50% M: 218 % M

Data Gap Filling Settings

Only endpoint relevant

A message informs the user about the number of chemicals with experimental data that are
excluded from gap filling due to missing X-descriptor value appeared. Click OK (1).
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QSAR TOOLBOX

Types endpoint correlations

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

Example 1: Correlation between LLNA and GPMT data

o—
01010
01 0
10100

Select endpoint descriptor

Below are the tree positions which contain experimental data for analogues. * Da illing
Select one of them to use it as a X descriptor:

*| Possible data inconsistency

4 Human Health Hazards (180/1089)
Acute Toxicity
ADME
Bioaccumulation

Metadata

Carcinogenicity Endp
Developmental Toxicity / Teratogenicity IS MW N (74 chemicals; 74 data)

Genetic Toxicity N m @| 4 Native scalefunit S 5 e
Immunotoxicity ‘1}\: o L +|5kin sensitisation [V {GPMT) (74 chemicals; 74 data) "’j‘TJ b

Irritation / Corrosion I Organ i h

Neurotosicity
{hotoinduced toxicity I Type of method

80/1089)

4 in Vw (180/1089) Select scalefunit to use

TTTTE0
+ [T o M:Negative  _M:049% = bissbion-tBamisndlly [0 native data and 74 converted] = M:1843% M50% M:218 % M
5/241) (® Skin sensitisation | (Oasis) [ native data and 74 converted]
: HRIPT (25/42) T SKIN SEneiisation O [0 native data and 74 converted]
LLNA (180/534) () Skin sensitisation IV (GPMT)  [74 native data and 0 converted]
I Miscellaneous (]
ToxCast 5 Converted data
Toxicity to Repraduction ) -
Toxicokinetics. Metabolism 2 . 74 from scale/unit Skin sensitisation IV (GPMT)

~X

oK Cancel 7

[~} Data Gap Filling Settings

Only endpoint relevant g’
At this position: — Chemicals 74/74; Data 74/74 [ o€ || corcal |
QSARs Descriptors /
Automated workflows
quromated werkdiows Posive - @ ® o@e o & 0 GOONDOD CNNIMNESIIINGMPMS. B B ® & O ° pE——
nness el
—
QSARs O -~
Automated workflows “J Select endpaint tree descriptor
Standardized workflows
Create bins
Negative | 0 90 G0N 0D O IHIMENNNODO 0D @ O 6 WO © . .
-
Open Descriptor/data tab; Colltioncpins

Click on Select endpoint tree descriptor; : b .
Open nodes under “Sensitization” node; Y Accept predicion
Select second endpoint (SMWN), which will be distributed on X-axis; R
Click OK button; 6. Select Scale I OASIS; 7. Click OK.

2l > 199 [N =
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QSAR TOOLBOX

Types endpoint correlations

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

Example 1: Correlation between LLNA and GPMT data

‘| Confirm — O X ! 1

Maximal data aggregation will be used for this endpoint. Do you wish to continue?

‘| Information

196 observed values for 106 chemicals were excluded due to missing X
descriptor valua(s)

i)

1. As only one data point per chemical is permitted in this type of correlation, the maximal
data point will be considered for each chemical;

2. Click Yes;
3. A message informs the user about the number of chemicals with experimental data that

are excluded from gap filling due missing data for SMWN endpoint appears. This will not
affect the value of correlation coefficient;
4. Click OK.
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Types endpoint correlations

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

Example 1: Correlation between LLNA and GPMT data

Actions
Spearman coeff. = 0,55 (moderate)

200

| .

Megative Weakly positive Strongly positive

* Correlation analysis between two categorical type skin sensitization data (LLNA
and GPMT) shows moderate endpoint correlation (Spearman coefficient is
0.55).
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QSAR TOOLBOX

Types endpoint correlations
Categorical vs. categorical

®* The second example illustrating categorical vs. categorical type correlation is:
* Example 2: Correlation between 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:

®* Query Tool and select FSQ file(step 1)
* Gather experimental data (step 2)
* Enter Gap filling (step 3)

* Perform correlation between endpoints (step 4).
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QSAR TOOLBOX

Types endpoint correlations

Categorical vs. categorical
Gather experimental data — step 2

Example 2: Correlation between LLNA and AMES data

The correlation between LLNA and Ames data has been investigated in view of the
proposition that mutagenicity data can be used as part of an integrated approach

to testing and assessment (IATA) for skin sensitisation2,

1 patlewicz G., C. Kuseva, A. Kesova, I. Popova, T. Zhechey, T. Pavlov, D. W. Roberts, O. Mekenyan, Towards AOP
application - Implementation of an integrated approach to testing and assessment (IATA) into a pipeline tool for

skin sensitization. Regul. Toxicol. Pharmacol. 69 (3) (2014), 529 - 545.
2 Wolfreys, M,A, Basketter, A. D. Mutagens and Sensitizers—An Unequal Relationship?. Cutaneous and Ocular

Toxicology. 2004
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QSAR TOOLBOX

Types endpoint correlations

Categorical vs. categorical
Gather experimental data — step 2

Example 2: Correlation between LLNA and AMES data

01010
QSAR TOOLBOX @ l'h 1o

» Input » Category definition  » Data Gap Filling » Report

Document Single Chemi Cl is Search Target Endpoint
= Search - O s . Y @
CAS |Name | Data | Parameters | SubFragment | Category | Similarity AND OR NOT Delete Clear Substructure (SMARTS) Query Define
Clear All |
— T T T T T e e e ——— e — “| Open X
CAS: Add ” Remove ” Load list | o
T+ <« Config » Examples v O Search Examples p=]
Organize + New folder = ™ @
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, .
1 A Name Date modified  Type Size ™
D End-vs-End_AMES_vs_CAFS04 1/30/2018 5:3..  FSQ4 File
End-vs-End_AQ_vs_LC30.fsq4 12/26/2018 4:...  FS0Q4 File
0 4
_2 ________________________________________ D End-vs-End_EC3({LLNA)_vs AMES.FSQ4 11/20/2018 2:...  FSQ4 File
- D End-vs-End_EC3{LLNA)_vs_Dendritic_cells.fsgd 2/1/2018 3:18.. FSQ4 File
D End-vs-End_EC3({LLNA)_vs_DPRA.F5Q4 1/30/ FSQ4 File
= [} End-vs-End_EC3(LLNA) vs_EC3{Keratinocyte) fsqd 2/1/20185:18...  FSQ4 File
77777777777777777777777777777777777777777 || End-vs-End EC3(LLNA) vs GPMTFSQ4 ... F504 File <
3 -
v o< >

File name: | End-vs-End_EC3(LLNA)_vs_AMES. v| Flexible Search Query ("fsqd)  ~

-----------------------------------------
N P

" n
Save Load

| 1. Select Query tool;

2. Click Load;

3. Select the file from Example directory (C:\Program Files (x86)\Common Files\(Q)SAR Toolbox
4.4\Config\Examples)

4. Click Open.

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April, 2020 35




QSAR TOOLBOX

Types endpoint correlations

Categorical vs. categorical
Gather experimental data — step 2

Example 2: Correlation between LLNA and AMES data

(=) Query tool L

The query was created with the following data sources!

Bacterial mutagenicity ISS5TY

Genotoxicity DASIS

Genotoxicity pesticides EFSA

REACH Skin sensitisation database (normalised)
Skin Sensitization v

1. Click Yes to confirm that you want to restore the databases used during the creation of the . fsq
file.

Would you like to restore them?
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QSAR TOOLBOX

Types endpoint correlations

Categorical vs. categorical
Gather experimental data — step 2

Example 2: Correlation between LLNA and AMES data

=] Search _ O %
| SubFragment I Category |
| cas | Name | Data |
| Clear Al
Filter: “ . ose {
4 [/|Human Health Hazards
| et oty /\ 2 1. Select the first boundary to
4 Wikereiimton visualized its boundaries:
fﬁi 2. EC3 is selected;
EE%E%SMMM 3. LLNA assay is selected;
Dswan 4. In vivo type of method is
selected.
S ——
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QSAR TOOLBOX

Types endpoint correlations

Categorical vs. categorical
Gather experimental data — step 2

Example 2: Correlation between LLNA and AMES data

| Search O *
| SubFragment | Category W
| s | Mame | Dat
Clear All
Filter. |
[T uman e e |

I Cacute Toxicity

4 [V]Genetic Toxicity
[CIchromosome aberration
[CIDNA and protein damage
[CIDNA damage and repair
[¥IGene mutation
[ IGenome mutation

[

[is ] [Bacius Subt.. *|[_Add || Jke 1. Select the second boundary to visualized its

is "Bacterial Reverse Muta: Remove boundaries;

1 2. Gene mutation endpoint is selected;

3. Bacterial Reverse Mutation Assay (e.g. Ames
Test) test is selected.;

4. In vitro type of method is selected;

5. Salmonella typhimurium test organism (species)
is selected.

aAdd ||| sae ][ Load |
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QSHR TOOLENDY

Types endpoint correlations

Categorical vs. categorical
Gather experimental data — step 2
Example 2: Correlation between LLNA and AMES data

(=] Search result - | *

425 chemical(s) found.

0

425 chemicals are found; Click OK (1).
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QSAR TOOLBOX

Types endpoint correlations

Categorical vs. categorical
Gather experimental data — step 2

Example 2: Correlation between LLNA and AMES data
QSAR TOOLBOX 6 ? E E %‘ g xo-;::s

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

aw Import Export Delete e AR Toolbox

o Chemicals
- % m m % % into Categories
o

Gather | D6 IUCLIDE Database Inventory Developed by LMC, Bulgaria

icuments Filter endpoint tree...

Databases u - P
Structure S T G Ol — pas

9 Strctre o —

[3] Parameters

[#] Physical Chemical Properties
[#] Environmental Fate and Transport
[] Ecotoxicological Information
[3] Human Health Hazards

Note that the correlation between endpoints is
possible when data is gathered and available on
== ) data matrix. One should be aware of the data
rathocyte gene expression Lusens values that would be used during the data gap
sl filling and gather the data for the corresponding

endpoint during the “Endpoint” stage of the
workflow, prior to entering the “Data gap filling
module

"

1. The databases containing data for AMES and LLNA are already selected when the query is loaded;

2. Click “Gather”
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QSAR TOOLBOX

Types endpoint correlations

Categorical vs. categorical
Gather experimental data — step 2

Example 2: Correlation between LLNA and AMES data

4]
QSAR TOOLBOX 10100 2

» Category definition  » Data Gap Filling » Report @

Export e The OECD QSAR Toolbox
for Grouping Chemicals

Import  IUCLIDG IUCLID6 Database Inventory Developed by LMC, Bulgaria

Trmroic Filter endpoint tree...

Document 1
Document 2
@, [C: 425;Md: 8809:P: 0] Query took 425 | [ETHE. e

. I % h
A P
e s X~

ke
5
£

T Sructreinio —

[ Parameters.
[#] Physical Chemical Properties

[#] Environmental Fate and Transport

[3] Ecotoxicological Information
[z Human Health Hazards |
%) Acute Toxicity 20/27 M: 1.85E+03 mg.,
—{%) ADME |

+— Bioaccumulation

— Carcinogenicity

425/7264 \M: Negative M Positive M:Negative , M: Positive M:Negative , M: Positive M:Negative  M:Negative M:Negative M:Negatve  M:Negative M:Negatve M: Negative

L] Genetic Toxicity
— Immunatoxicity
— Irritation / Corrosion
— Neurotoxicity
— Photai toxicity |
— Repeated Dose Toxicity i
Sensitisation AW SWAQP425/1518 | M: 0.559 % M: Positive M:Negative M Non sensitizer, M: 2.3 % M:Negative  M: Negative M: Negative M: Negative M: Negative M:5.8 % M: 468 % M58 %
—— ToxCast
—— Toxicity to Reproduction

(. ineti It and Distril

database (
r Mediated Effects

M Repeated Dos
ent Inhak
Skin Irritation

W Transgenic Rodent Database
Yeast estrogen assay database

oot e 1. The data appeared on data matrix.

Inventories

425 [ [
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QSAR TOOLBOX

Types endpoint correlations

Categorical vs. categorical
Define target endpoint — step 3

Example 2: Correlation of LLNA and AMES data

Xosed

QSAR TOO| =K

Possible data inconsistency t*a

P Profiling

e Metadata The GECD QSAR Toolbox
4 Assay for Grouping Chemicals

E= b A b ) Catege
il ] < - / LLNA (425 chemicals; 983 data) R

Trend analy sis Read acro: (Q)SAR Standar Automated . Endpoint
o p Fitter endipoint tree /IEC3 (425 chemicals; 983 data)

Developed by LMC, Bulgaria

[em— “ Native scale/unit |
Document . Skin sensitisation | (Qasis) (52 chemicals; 52 data) 2 o !
@, [C: 425;Md: 8809:P: 0] Query took 425 Structure .gnv\/_'\w M Skin sensitisation Il (ECETOC) (201 chemicals: 214 data) \g) 3 \/@ 7<
) Skin sensitization EC3(ratio) (244 chemicals; 717 data) " !
I Organ l
) Structure info I Type of method
(3 Parameters
[ Physical Chemical Properties
[#] Environmental Fate and Transport »
3] Ecotoxicological Information Select scalefunit to use
[5) Human Health Hazards A () Skin Sensitization (Danish EPA) [0 native data and 983 convertd
Acute Toxicity 20727, Skin sensitisation | (Oasis) [52 native data and 894 converted]
) ADME Skin sensitisation Il (ECETOC)  [214 native data and 769 convefted]
| Bioaccumulation Skin sansiﬁzaliun ECE[ralio} [717 nati\{e data and 0 converted]
|— Carcinogenicity _) Skin sensitization GHS (ordinal) [0 native data and 760 converted]
. UEED) b - B R _ Converted data . . . X
%] Genetic Toxicity 425/7264 M:Negative M. Positive _M:Negative _M: Posit e M:Negatve  MiMNegatve  M:Negative M Negative
— Immunotoxicity 52 from scale/unit Skin sensitisation | (Oasis)
| A e 717 from scale/unit Skin sensitization EC3(ratic)

[~} Data Gap Filling Settings Neurotoxicity
— Photoinduced toxicity
I Repeated Dose Toxicity J

] Sensitisation AW SWAOP | Chemicals 425/425; Data 983/983

(&) Respiratory Tract 88

Only endpaint relevant

At this pos

Select a cell with a rigid (bold) path
Automated workflow:
Standardized workflows

& GPMT 1127212 M: Category 12 M: Non sensitizer |
{#] HRIPT 34/55 M: 45 ug/cm2
£ LLNA

EC3 425/983  Positive _M:Negative M:049% M23% _M: Negative M: Negative M: Negative M: Negative M: Negative M: 58 % M: 468 % M:58%
{#] Miscellaneous 7772 M: Category €

L 1. Click on the Data Gap filling;
L St Wbt i Dron | 2. Select a cell having EC3;
3. Click Read across;
4. Check Skin sensitization II (ECETOC) scale;
5. Click OK.

425 |
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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

2] Information - O =

15 observed values for 11 chemicals were excluded due to missing X

descriptor value(s)

The message informs the user that some chemicals are excluded from gap filling; Click OK (1);
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QSAR TOOLBOX

Types endpoint correlations

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

Example 2: Correlation between LLNA and AMES data

01010 Xoserd
QSAR TOOLBOX Si00 % 2
»E
Gap Fillng  OECD QSAR Toolbox
Chemicals

» Category definition » Report

(Q)SAR  Standardized Automated

E— Filter endpoint tree...

0] Query took: 425 Structure
8719;P: 0] Enter GF(RA)

— Neurotoxicity

— Photoinduced toxicity

— Repeated Dose Toxicity i
C] Sensitisation AW SWAOP
(&) Respiratory Tract 8/8

@ GeMT 1107210 M: Category 18 M: Non sensitizer, v
] HRIPT 3354 M: 45 pgfem2
G LLNA

el M:Negative  _M:049% M:23% M:Negative  M: Negative M: Negative M:Negative  M; Negative M: 5.8% M: 468 % M:58% v
&) Miscellaneous 77/245 M: Category C M: Ambiguous

{2 Undefined Assay 1515

t—— ToxCast

Q (a2 (5 (T H s — Toxicity to Reproduction
"3 Toicokineti ism and Di

Only endpoint relevant

At this position: ‘

QSARs
Automated workflows
Standardized workflows

Read-across prediction for EC3, based on 6 values
‘Observed: Positive; Predicted: Negative

Prediction

In nodes below:

QSARs Positive 1- 06 @ 00 CnOCEIHTT RSN Wy oD O 00
Automated workflows
Standardized workflows

Descriptors / data I
= ———
| L

Select endpoint tree descriptor
Create bins
Active descriptor X | log Kow O / Accept prediction

1. Open Descriptor/Data options. I Ex

2. Click Select endpoint descriptor.
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QSAR TOOLBOX

Types endpoint correlations

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

Example 2: Correlation between LLNA and AMES data

.= | Select endpoint descriptor — O *

Below are the tree positions which contain experimental data for analogues.
Select one of them to use it as a X descriptor:

4 Human Health Hazards (414/8719)
I Acute Toxicity (20/27)
ADME

Bioaccumulation

Carcinogenicity
Developmental Toxicity / Teratogenici
4 Genetic Toxicity (414/7192
4 inVitro (414/7006)

I Bacillus Subtilis Recombination Assay (2/6)
4 Bacterial Reverse Mutation Assay (e.g. Ames Test) (414/6465)
4 Gene mutation (414/6465)
I Escherichia coli (47/100)
4 Salmonella typhimurium (414/6365)

@ ' No Data (1/1)
T

g < Do
I DNA Damage and Repair Assay, Unscheduled DNA Synthesis in Marmmalian Cells in Vitro (4/5)
I in Vitro Mammalian Cell Micronucleus Test (19/19)
I in Vitro Mammalian Cell Transformation Assay (1/2)
I in Vitro Mammalian Chromosome Aberration Test (184/418)
I Mammalian Cell Gene Mutation Assay (46/71)
I
I
I
I

Other (2/5)
Single Cell Gel Electrophoresis (comet) Assay (1/2)
Sister Chromatid Exchange Assay in Mammalian Cells (4/13)

SOS/umu Test (2/2) m
3
L > | oK || Cancel

I in Vivo (74/186)
1. In the Select endpoint descriptor open the branches below Genetic Toxicity;
2. Select “"With S9” under In Vitro|Bacterial Reverse Mutation Assay (e.g. Ames Test)|Gene Mutation]|
Salmonella typhimurium;
3. Click OK.
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QSAR TOOLBOX

Types endpoint correlations

Categorical vs. categorical

Perform correlation between LLNA and AMES data — step 5

Example 2: Correlation between LLNA and AMES data

|| Possible data inconsistency - O X

Metadats ! Confirm
4 Strain -
[#IMNo Information Far Experimental Cells (13 chemicals; 13 data)
[Wlother (1 chemicals: 2 data)
[VI7a 100 (363 chemicals; 630 data)
[wITa 102 (100 chemicals; 108 data)
[+/ITA 104 (53 chemicals; 54 data)

[T 1535 (322 chemicals: 515 data) Maximal data aggregation will be used for this endpoint. Do you wish to continues

[t 1537 (301 chemicals; 467 data)

[VITa 1538 (184 chemicals; 225 data)

[WTA 2638 (6 chemicals: 6 data)

[VTa 7001 (8 chemicals; 8 data)

[Vt 7002 (8 chemicals; 8 data)

[VITA 7003 (7 rhamicale 7 data) -

Select scale/unit to use

(o= [ ~

(®) Gene mutation |  [2846 native data and 129 converted]
) Gene mutation Il [129 native data and 0 converted]

Converted data
129 from scale/unit Gene mutation Il

Chemicals 387/387: Data 2975/2975 1 ok || cancer

_

Possible data inconsistency window appears. Click OK (1).

will be considered for each chemical; Click Yes (2).

As only one data point per chemical is permitted in this type of correlation, the maximal value
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QSAR TOOLBOX

Types endpoint correlations

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

Example 2: Correlation between LLNA and AMES data

| Information

49 observed values for 27 chemicals were excluded due to missing X

descriptor value(s)

The pop-up message informs on the total number gathered data across the number chemicals that
will be excluded in trend analysis due to missing X descriptor value(s).

These are analogues with no AMES data. This will not affect the value of correlation coefficient;
1. Click OK;
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QSHR TOOLENDY

Types endpoint correlations

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

Actions
Spearman coeff, = 0.23 (weak)
500 +
] B Megative
i O Positive
0 _—— | -
Megative Equivocal Positive
Gene mutation
-

Correlation analysis between two categorical type data: LLNA and AMES shows weak
correlation between two endpoints (Spearman coefficient is 0.23).
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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
of data correlate with 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:

* Query Tool and select FSQ file(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

Categorized continuous vs. categorical
Query Tool and select FSQ file - step 1

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

The purpose of performing of this correlation is to establish whether
information from non-testing methods (DPRA, in chemico assay) provides
sufficient evidence about a substance’s skin sensitization potential as
compared to that which has been elicited in an in vivo assay (LLNA).
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QSAR TOOLBOX

Types endpoint correlations

Categorized continuous vs. categorical

Query Tool and select FSQ file - step 1
Example: Correlation between LLNA (Strongly positive, Weakly positive, Negative) and DPRA

(Strongly positive, Weakly positive, Negative) data

) 21010
QSAR TOOLBOX @ a 5 rh i %
* Input

» Data » Category definition  ® Data Gap Filling » Report

Document Single Chemical Chemical List Search TargetEodozint

) . == == —
— H 9 Bk == —
R X@dmm . § &= s =5 E- H ¢
New Open Close Save CAS# Name  Structure Composition Select ChemIDs Database Inventory List Substructure (SMART3)  Query
Eoomnen ) Search - o x o «
& Document 1 pen
SubFragment Category T AND OR NOT Delete Clear :
CAS Name Data Parameters i <« Config » Examples w | O Search Examples yel
Cicar ‘_u __________________________________ Organize « New folder ==~ M 0
s . -
2™ Name Date modified  Type Size "
1 I D End-vs-End_AMES_vs_{ 5:3.. FSC4File
E [ End-vs-End_AO_vs_LC] FSO4 File
I ety 4 [ End-vs-End_EC3(LLN : 2. FSQ4File
. D End-vs-End_EC3(LLJA)_vs_Dendritic_cells.fsqd 8.. FS504File
. [ ] End-vs-End_EC3{LLNA)_vs_DPRA.FS04 3.. FSQ4File
3 i D End-vs-End_EC3(LLNA)_vs_EC3(Keratinocyte).fsgd %:18.. F504File
: [ End-vs-End_EC3(LLNA) vs_GPMT.F504 .. F504File
e e e e e m e e 1 || End-vs-End_LC50_vs_RC50.fsq4 .. FS04File v
N "y £ >
File name: | End-vs-End_EC3(LLNA)_vs_DPRAI ~ | Flexible Search Query (“fagd)
Add Save Load

. Go to Input; @
Click Query tool.

Click Load

Select the .fsq file from example directory (End-vs-End_EC3(LLNA)_vs_DPRA.FSQ4)

Click Open.

SENSINES
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QSAR TOOLBOX

Types endpoint correlations

Categorized continuous vs. categorical
Query Tool and select FSQ file - step 1

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

= Query tool >

The guery was created with the following data sources:

Chemical Reactivity COLIPA
REACH Skin sensitisation database (normalised)
Skin Sensitization

Would you like to restore them?

@ Yes | | Mo

Click OK (1) in the message informing that the databases used to create the query will be restored.

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April, 2020 53



QSHR TOOLENDY

Types endpoint correlations

Categorized continuous vs. categorical
Query Tool and select FSQ file - step 1

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

2] Search

- m} x

| cas | Name| Data |Parameters | SubFragment | Category [ Similarity |

[ ano [ or ][ mor ][ Delete |[ clear

1 Clear All

I [JPhysical Chemical Properties
4 [FHuman Health Hazards
4 [V]Sensitisation

Casc

[v]ecz

[CluoeL

[CINoEL

CsMwn

[ClswaN

[[Iskin sensitisation

1. Select the first query;
2. The selected endpoint is EC3.

The OECD (Q)SAR Toolbox for Grouping Ch

| Update
[ add ||| sawe |[ load
€micals Into Categories Aprit, ZUZU
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QSAR TOOLBOX

Types endpoint correlations

Categorized continuous vs. categorical
Query Tool and select FSQ file - step 1

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

data =] Search - U x
SubFragment | Category | Sirnilarity | AND || OR || NOT || Delete || Clear |
CAS | Name | Data Parameters |
| _ = | @ @} { 1 } _________
- .
— Clowe 1. Select the second query;
T Prysical Chemical Properies. 1 || F-———— oo 2. The selected endpoint is %
roperties ) )
4 Cﬂemical reactivity ! depletion of Lysine and %
[]3% depletion of Cystine 7 7
2 F 1% depletion of Lysine depletion of Cystine
og L] 2 | 3. The logical operand lining the
" [ Human Health Hazards 2 two queries is AND. Double-
click on it.
D R LR R PR
o _4 _______________________________
| Add || Save || Load |
| Execute || Close
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QSHR TOOLENDY

Types endpoint correlations

Categorized continuous vs. categorical
Query Tool and select FSQ file - step 1

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

2] Search result - O =

193 chemical(s) found.

193 chemicals are found. Click OK (1).
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QSAR TOOLBOX

Types endpoint correlations

Categorized continuous vs. categorical
Gather experimental data — step 2
Example: Correlation between LLNA (Strongly positive, Weakly positive, Negative) and DPRA (%) data

01010 Xaerd
01 0

QSAR TOOLBOX 10100 (=)
2

CD QSAR Toolbox

P Input ¥ Profiling ata ' Ca Nian P Data Gap Filling

Data Imp port Delete

- a1 & a

Gather > CLIDG Database Inventory

'| Read data?

Filter endpoint tree...

Documents

Databases - " A -
g o) e — i —
__ asamd Structure A *‘\/Cw ES >;<\ ""‘7;1‘*-' ® All endpoints ) Choose..

[#] Physical Chemical Properties

jonmental Fate and Transport

I+
Ecofoxicological Information

» I Environmental Fate and Transport ]
» Ml Ecotoxicological Information s FeaHi il . 4

Human Health Hazards

1712 points added across 193 chemicals.

n database (normaised)
iated Effects
Fraunhafer T

Go to Data;

All suitable database are already selected when the .fsqg file was loaded;
Click Gather button;

Click OK to collect all data for all endpoints;

1712 points across 193 chemicals are collected, click OK.

193 [
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QSAR TOOLBOX

Types endpoint correlations

Categorized continuous vs. categorical
Enter Gap filling — step 4
Example: Correlation between LLNA (Strongly positive, Weakly positive, Negative) and DPRA (%) data

QSAR TOOLBOX @ l'h géTLE %

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

Possible data inconsistency

Metadata
I Assay
4 Endpoint
+|EC3 (193 chemicals; 723 data)
4 Native scale/unit
Skin sensitisation | (Oasis) (46 chemicals; 46 data)

Gap Workflow
H =. & ¢

Trend analy: is Read across  (J)SAR Standardized Automated

(-] | Filter endpaint tree...

Y — Skin sensitisation Il (ECETOC) (28 chemicals; 33 data)
@, [C: 193;Md: 1712\ Query took 193 [VIskin sensitization EC3(ratio) (184 chemicals; 644 data)
Structure e L N I Organ
hd I Type of method
(] Structure info
(%) Parameters
[#] Physical Chemical Properties 193/611 M: 125 % Select scale/unit to use
5] Environmental Fate and Transport Information - [m] hd C) Skin Sensitization (Danish EPA) [0 native data and 723 converted]

(3] Ecotoxicological Information
() Human Health Hazards
— Acute Toxicity

_E':_DME e 3 observed values for 2 chemicals were excluded due to missi|
[ Cloaccumuiation b : Converted data
|— Carcinagenicity descriptor value(s)
— Toxicity /
— Genetic Toxicity

Skin sensitisation | (Oasis)  [46 native data and 663 converted]
Skin sensitisation || (ECETOC) [33 native data and 690 converted]
Skin sensitization EC3(ratic)  [644 native data and 0 converted]
Skin sensitization GHS (ordinal) [0 native data and 689 converted]

48 from scale/unit Skin sensitisation | (Oasis)
644 from scale/unit Skin sensitization EC3(ratio)

— Immunotoxicity

— Neurotoxicity 1
[~ -Gy Tl it | ———— i Chemicals 193/193; Data 723/723 [ o]

— Repeated Dose Toxicity

Only endpoint relevant .
{] Sensitisation AWSWAOP |
At this position:
Select a cell with a rigid (bold) path
Automated workflows & GPMT 67/117 M: Category 14 M: Category 18, M: Strang sensiti... M: Non sensitizer M: Non sensitizer
Standardized workflows &) HRIPT 5382 M: 45 pg/em2 M 3.75E+03 gy M: 9.98+03 pg/c...

£ LINA
3 193/72 es.z-x. M23% M09 % M: 10 % M0 % M: 28 % M:297 % M:194% M:Negative M:Negatve _M:Negatve , M: Negative
&) Miscellaneous 50117 M: Category A M: Not sensitising
— ToxCast
— Toxicity to Reproduction
(3] Toxicokineti ism and Distril

1. Go to Data Gap filling;

2. Click on a cell with EC3 data;

3. Click Read-across;

4. Click OK in the possible data inconsistency window;

5. Click OK in the information window where the number of chemicals that will be excluded
due to missing logKow value is shown.

13
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QSAR TOOLBOX

Types endpoint correlations

Categorized continuous vs. categorical
Enter Gap filling — step 4
Example: Correlation between LLNA (Strongly positive, Weakly positive, Negative) and DPRA (%) data

Filter endpoint tree... Y 1 [target] 2 3 4 5 6 i 8 3 10 i 12 13 @
= £ s e N . . foll
1 b i ; L . e
i i % P grr, L I oy g b .. La
structurs =] Select endpoint descriptor - O X *{*T:\’ & =T “ - : e "’c}v J @
—, Below are the tree positions which contain experimental data for analogues.
mmung Select one of them to use it as a X descriptor:

—— Irritatiol

" Neurotd 4 Physical Chemical Properties (191/606)

—— Photoin| a : i

|~ Repeatq 4 DPRA (191/444)

% depletion of Cystine (191/222)
% depletion of Lysine (190/222) 4
I IC-MS (159/162) .
M: Category 1A | M: Category 18 | M: Strong sensiti... M: Non sensitizer M: Non sensitizer
' Human Health Hazards (191/1097) M: 375E+03 ., M: 9.9E+03 pgle..
M: 10% M:0.1% M: 28 % M:297% M:194% _M:Negative _M:Negative  _M:Negatve M:Negatve N
M: Categary A M: Not sensitising

[ Tt oK Cancel

— Toxicity

] Toxicokinetics, Metabolism and Distribution

»

<

Read-across prediction for EC3, based on 26 values
Observed: Positive; Predicted: Positive

Descriptors

Descriptors / data

Positive T @ t Fomoeen O MO GO ORI XA RO 0@ O 0 O S 4 e
Change descriptor units
1 Edit descriptor options
2 - elect endpoint tree descriptor

Create bins

Prediction

0@ @00 OO DDUERTOCOLNIER © 00 e @

MNegative T~

1. Click on Descriptors/data;

2. Select Endpoint tree descriptor. 1t prcicion
3. Click on the endpoint tree on the level of DPRA. In this case we mixed DPRA lysine and Cysteine data; x|

4. Click OK.
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Types endpoint correlations
Categorized continuous vs. categorical
Perform correlation between LLNA and DPRA data — step 5
Example: Correlation between LLNA (Strongly positive, Weakly positive, Negative) and DPRA (%)
data

\“| Possible data inconsistency

! Confirm
Metadata
4 Assay

+|DPRA (191 chemicals: 444 data)
4 Endpoint
[+% depletion of Cystine (191 chemicals; 222 data)

[+l depletion of Lysine (190 chemicals; 222 data)

Maximal data aggregation will be used for this endpoint. Do you wish to continue?
I Native scale/unit

Select scale/unit to use

= /x4 Ghamiaalneactivitys BPRd fratio)s = 444 natives data ane@ Conertadl

®) Chemical reactivity DPRA 13% (ordinal) [0 native data and 444 converted]

——
3

444 from scale/unit Chemical reactivity DPRA (ratio)

Chemicals 191/191: Data 4447444 2 —r ok || Concel

1. Select Chemical reactivity DPRA 13% (ordinal) scale;
2. Click OK;

3. Click OK in the pop-up message.
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Types endpoint correlations

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

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

2] Infarmation — O >

3 observed values for 1 chemical were excluded due to missing X descriptor

Wa |UE{5}
1
“

1. Click OK.
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Types endpoint correlations

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

Spearman coeff, = 0.44 (moderate)

EC3

200

|- -

T
DPRA less than 3% (DPRA 13%) Grey zone 9-21 % (DPRA 13%) DPRA above 21 % (DPRA 13%)

DPRA

* In this example we have correlated continues DPRA (%) (plotted on the x axis) data
distributed into 3 bins and categorical LLNA data (Strongly positive, Weakly positive,
Negative)

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

* The high value of Spearman coefficient (0.44) shows moderate correlation between
DPRA and LLNA data
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Summary

* Different types of correlations have been illustrated in this tutorial based on the 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.
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