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QSAR TOOLBOX

Background

This presentation is designed to introduce the user to:

* ToxCast database as part of the Toolbox database
* Illustration of endpoint vs. endpoint correlations using:
®* ToxCast data

®* ToxCast and Estrogen receptor data
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QSAR TOOLBOX

Objectives

* This presentation demonstrates endpoint vs. endpoint
correlations using ToxCast and Estrogen receptor data
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QSAR TOOLBOX

The exercise

* Illustration of endpoint data correlations using the ToxCast and
estrogen binding data between the two types of data:

» AC50 vs. AC50 endpoints associated with different test type
» AC50 vs. Estrogen receptor binding 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

ToxCast database
Loading database

01010
QSAR TOOLBOX So1c0 %

F Input * Profiling P Category definition ing * Report

Document Single Chemical “hemi Search Target Endpoint

New Open Close Save CAS# Name  Structure Composition  Select ChemlDs Substructure (SMARTS) Query

Documents Filter endpoint tree...

| Select database m} X

Options 4 1 Selected /C\j\/'k
»‘ Select All Unselect All Invert Options |-
Filter: |To}4 || Close |
4 Envi al Fate and T port I
ECOTOX N
4 Ecotoxicological Information
Agquatic ECETOC 4

Aquatic Japan MoE
Aquatic OASIS
ECHA CHEM
ECOTOX
Food TOX Hazard EFSA
IUCLID file

« Human Health Hazards
Acute Oral toxicity DB
Developmental & Reproductive Toxicity (DART)
Developmental toxicity database (CAESAR)
Developmental toxicity ILSI
ECOTOX
Food TOX Hazard EFSA
Genotoxiciy & Carcinogenicity ECVAM
Genotoxicty OASIS
Genotoxicity pesticides EFS,
Horizontal import_Genotoxi
Rep Dose Tox Fraunhofer
Repeated Dose Toxis

1. Click on “"Database” button;

2. Type in the filter “Tox” and select "ToxCast DB";
Toxicity Japan MHLW 3. C”Ck “OK";

Toxicty to reproduction (ER) 4. Chemicals are loaded on data matrix

ToxRefDB US-EPA
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QSAR TOOLBOX

ToxCast database

Sidebar of database relevancy

Once the endpoint is selected, the relevant databases become highlighted in
green.

For the purpose of
o N e W forthcoming example we
= need to collect data for

3 M @ & chemicals.

¢
(@

Filter endpaoint tree... Y 1 2 3 A 3 £ It

atabase " - By
Options 4 1 Selected Structure ,}\\/I:O> "(/@, o e o ey
f Select All Unselect All Invert ’ )

Read data? *

[#] Structure info

[#] Parameters

[=] Human Health Hazards
— Acute Toxicity d —\_
—{#] ADME g | CK | | Cancel | ‘

— Bioaccumulation

@) All endpoints () Choose... 4

—— Carcinogenicity

—— Develog al Toadicity f T icity
—— Genetic T

—— Immuno 1

— lrri

—— Neurotoxicity

— Photoinduced toxicity

4 ToxCastDB 2 — Repeated Dose Toxicity

- | s ¥ T —— ———— - R R S N R R SN N N R RN SN N RN R RN SN NN S B SN SN N RN S S SN N R R S S R R
%] Toxicokinetics, Metabolism and Distributi

1. Expand Human health hazard and click on the level ToxCast; n
s | 2. The database is getting green highlighted; select it and click Gather (3); L
4. Click OK to extract data from selected database.

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April, 2020 12




QSAR TOOLBOX

ToxCast database
Data gathering

Filter endpoint tree... Y 2 3 4 5 ] T 8 9 10 11 |

Structure @ . /©/

[#] Parameters

[#] Physical Chemical Properties

[#] Enwir tal Fate and Transport
[#] Ecotoxicological Information

=) Human Health Hazards

Acute Toxicity

*] ADME

Bioaccumulation

Carcinogenicity

Develog tal Toxicity / Terat
‘Genetic Toxicity
Immunotoxicity

Irritation / Corrosion
Neurotoxicity

Photoinduced toxicity
Repeated Dose Toxicity

Sensitisation AW SWAOR
S SN N SN NN SN SN SN S SN S RN SN SN S SN S RN SN S SN R -

Do o i
i+ ACEA 600/660 M: 00601 mg/L | M: 7.06 mg/L i M: 6.8 mg/L M: 2.84 mg/L M:0.0219 mg/L ||

] Apredica 425/2653 M: 169 mg/l | M: 32.1 mg/L i

] Attagene 137411710 M: 088 mg/L M:0113mg/l M:0627mg/l _ M:482mg/l  M:162mg/L M 0033mg/l  M:379mg/ll M:34ma/l 1

+] BioSeck 971/21906 M: 0127 mg/L  M: 016 mg/L M: 0464 mg/l  M:0539mg/l  M:0243mg/L M: 0663 mg/L  M:0464 mg/L _ M:0.187 mg/L 1

] NCGC 1475/6890 M:0.307 mg/L M: 0,156 mg/l  _M: 161 mg/L M: 0357 mg/L | M: 1.86 mg/L M: 0000358 mg/l M: 0.0144 mg/L _M:623mg/ll | :

#] Novascreen 975/8054 M: 243 mg/L M:00957 mg/L _M:0209 mg/L  M:00122mg/L  M: 861 mg/L M: 0.0597 mg/L | 1

] Odyssey Thera 969/2794 : 6.89 mg/L M: 0121 mg/L  _M:9.54 mg/L M:0.592 mg/L | M: 17.1 mg/L W 14.1 mg/L M: 6,03 mg/L 1

#] Undefined Assay provider 2/2 1

4

Taecioit e OuilOpr boobi ooy mm - ———— - -

'+] Toxicokinetics, Metabolism and D...

1. The data appears in the datamatrix under level “ToxCast”
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QSAR TOOLBOX
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* Load ToxCast database
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QSAR TOOLBOX

ToxCast database
Background

* A major part of EPA’s CompTox research is the ToxCast™project. ToxCast is a multi-year
project launched in 2007 that uses automated chemical screening technologies (called
“high-throughput screening assays”) to expose living cells or isolated proteins to
chemicals. The cells or proteins are then screened for changes in biological activity that
may suggest potential toxic effects. These innovative methods have the potential to limit
the number of required laboratory animal-based toxicity tests while quickly and efficiently
screening large numbers of chemicals.

* ToxCast has evaluated over 2,000 chemicals from a broad range of sources including:
industrial and consumer products, food additives, and potentially "green" chemicals that
could be safer alternatives to existing chemicals. Chemicals were evaluated in over 700
high-throughput assays that cover a range of high-level cell responses and approximately
300 signaling pathways.

* ToxCast results are contributed to the federal agency collaboration called Toxicity Testing
in the 21st Century (Tox21). Tox21 pools chemical research, data and screening tools
from multiple federal agencies including the National Toxicology Program. So far, Tox21
has compiled high-throughput screening data on nearly ten thousand chemicals.
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QSAR TOOLBOX

Outlook

* Background
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* The exercise
* Workflow
* Load ToxCast database
* ToxCast database - overview

* Correlation of data - background
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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 endpoints (endpoints 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 a target endpoint (this is the
initial endpoint selected by the user) displayed on ordinate axis (Y-axis) and other
endpoint data displayed on the 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 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
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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

*All type categorical vs. categorical correlations are not illustrated in this presentations.
These type correlations are shown in presentation “Tutorial 13 TB 4.4.1 Example illustrating
endpoint vs. endpoint correlation for apical endpoints”
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QSAR TOOLBOX

Outlook

* Background
* Objectives
* The exercise
* Workflow
* Load ToxCast database
* ToxCast database - overview
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* Types endpoint correlations

®* Continuous vs. continuous
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QSAR TOOLBOX

Types endpoint correlations
Continuous vs. continuous

* The aim of this type correlation is to illustrate how continues type endpoint
data or so called ratio data correlate with each other (e.g.LC50 vs. EC50 data)

* In this example we will illustrated how AC50 data associated with two
different test assays extracted from ToxCast DB correlate with each other:

* NCGC Reporter Gene Assay ERa Agonist, Estrogen receptor 1 (assay 1)
®* Tox21_Era_BLA_Agonist_ch2 (assay 2)

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

* Gather experimental data (step 1)

* Selection of target endpoint (step 2)

* Enter Gap filling (step 3)

®* Change default X-descriptor (logkow) with AC50 data (step 4)
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QSAR TOOLBOX

Types endpoint correlations

Continuous vs. continuous
Gather experimental data — step 1

=

» Report

Xosed
(=T
53]

The OECD QSAR Toolbox
for Grouping Chemi

— —
I 01010
010

10100

=

QSAR TOOLBOX
nition ¥ Data Gap Filling

Import Export

[

UCLIDG

Database Inventory

Filter endpoint tree..

ocument 1
[C: 1813;Md: 54660;P: 0] ToxCastDB

Structure

{
T E

[ Structure info

[ Parameters

[#] Physical Chemical Properties

[ Environmental Fate and Transport
[#] Ecotoxicological Information

=] Human Health Hazards

—— Acute Toxicity
ADME

—— Bioaccumulation

— Carcinagenicity

Toxicity /
— Genetic Toxicity

— Immunotoxicity

— Irritation / Corrosion
— Neuratoxicity

—F toxi

Databases

1 Selected

Unselect All —— Repeated Dose Toxicity

— Sensitisation
] ToxCast
) ACEA
5] Apredica
5] Attagene

AW SWAOP |

600/660
425/2653
1374/11710

M: 00601 mg/L M: 7,06 mg/L
M: 169 ma/L

. M:4.82 mg/L

M: 68 mgiL M: 284 mg/L M: 0.0219 mg/L M: 6,18 mg/L

M: 321 mg/L M:0.295 mg/L

M:3dmgll |

Mediated Effects

M:088mg/l M:0113mg/L M: 0627 mg/L JMi162mg/l M:0033mg/ll  M:3.79mg/L M: 1.28 mg/L

Tox Fraunhofer ITEM
ity S

Inventories

1813

] BioSeek

& NCGC

%] Novascreen

) Odyssey Thera

%] Undefined Assay provider
—— Toxicity to Reproduction

971/21906
1475/6890
975/8054
969/2794
272

] Toxicokinetics, Metabolism and Distribution

M: 0,127 mg/L
M: 0.367 mgiL

M:0.16 mg/L

M: 243 mg/l
M: 689 mg/L

M: 0,156 mg/L

M: 0,121 mg/L

M: 0464 mg/L
M 167 mgrL

M: 00957 mg/L
M: 954 mg/L

,M: 0539 ma/L
M: 0357 mg/L
. M: 0209 mg/L
M: 0,592 mg/L

_M: 0.243 mg/L
_ M: 1,86 mg/L
M:00122mg/ll M: 861 mg/L
M: 17.1 mg/L

M: 0663 mg/L

M:0464 g/l _M:0.187 mg/L
M: 0,000358 mg/l, M: 0.0144 mg/L _ M: 623 mg/L

M: 00597 mg/L |

M: 14.1 mg/L

M: 603 mg/L

M: 0444 mg/L
0,33 mgrL

. M: 547 mg/L
M: 1,64 mg/L
M: 10.7 mg/L

Follow the steps if you do not already load Toxcast data on data matrix.
1. Go to “Data”
2. Select “ToxCast” DB
3. Click “Gather”
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QSAR TOOLBOX

Types endpoint correlations

Continuous vs. continuous
Selection of target endpoint - step 2

qsAR C;> :F _,@_ :h - In this step we need to se
the first endpoint, which will
be used in the correlation.
T __ e This will be the endpoint

£ [C: 1813;Md: 54669:P: 0] ToxCastDB
Structure &\-}/Eo>

Workflow

Zap Fil
B =& ¢

Trend analysis Ri id across  (QJSAR Standardized Automated

Possible data inconsistency

I' Assay provider

displayed on the Y-axis. The

|AC50 (374 chemicals; 505 data)
4 Entrez gene name

[#) Ecotoxicological Information lestragen receptor 1 (374 chemicals; 505 data) Se CO n d e n d p O | n t W l I | b e

[ Human Health Hazards J 4 Native scale/unit

r— Acute Toxicity o | M (374 chemicals; 505 data)
o _ | Test et o 305 45 selected latter on.

t—— Bioaccumulation

[ Carcinogenicity . Select scalefunit to use
R Toxicity / O gfm® [0 native data and 505 converted]
Genetic Toxicity c ® Iog(1/molfL) [0 native data and 505 converted]
— Immunotoxicity . (O uM  [505 native data and D converted]
t— lrritation / Corrosion
|— Neurotoxicity

Converted data

—— Photoinduced toxicity
|— Repeated Dose Toxicity 505 from scalefunit pM
t— Sensitisation AW SWAOP |
] TaxCast c
(-] Data Gap Filling Settings & ACEA 500/660 M: 0.0601 M: 2.84 mg/L M: 0.0219 mg/L M: 6.18 mg/L
&) Apredica 425/2653 M:321mgll M: 0295 mg/l
Only endpoint relevant ;
|- Attagene 1374411710 M:088 mg/l _M:0.113 m¢ Chemicals 374/374; Data 505/505 Cancel . _M379mgll  _M:3dmgl | M: 1.28 ma/L
At this position: {3 BioSeek 971/21906 M:0.127 mg/L  M: 0.1 TSR TG T Wi G TG Ty W O g ey M:0663 mg/l  M:0464mg/L  M:0187mg/l M: 0444 mg/l

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

£ NeGC
£] NCGC Reporter Gene Assay ERa Agon. 2

£] Homa sapiens

estrogen receptor 1

ACS0 37456 M:0156 mafl M: 0478 mg/L M: 254 mg/L M: 5.47 ma/L
{£] NCGC Reporter Gene Assay E.. 487 M: 8.29 mg/L . M: 0.727 mg/L M: 0.000358 mg/L M: 0.0966 mg/L

Tox21_AhR 2377237 M: 161 maiL
(5] Tox21_AhR_viability 3191319 M: 0000358 mg/L M: 0.0642 ma/L

() Tox21_AR BLA Agonist ch1 4397439 M 0.367 mg/L M: 7.66 mg/L

D121 ap pia e £2

1. Go to Data Gap Filling module;

2. Highlight the empty cell next to the AC50 endpoint associated with assay: "NCGC Reporter Gene Assay
ERa Agonist”

3. Click “"Trend analysis”;

4. A window alerting you for data inconsistencies appears. Keep it as it is. Click "OK".
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QSAR TOOLBOX

Types endpoint correlations

Continuous vs. continuous
Selection of target endpoint - step 2

Xeoed

QSAR TOOLBOX

¥ Category definition

-
o8

Gap Filling

(QISAR

Documents.

& Document 1
£ [C: 1813;Md: 546

<«

Standardized Automated

Filter endpoint trez...

Y |1 Itarget]

Structure

e

] Ecotoxicological Information

SN )

a

[=] Human Health Hazards
— Acute Toxicity
—{%) ADME d
—— Bioaccumulation
I Carcinogenicity .
| . Information — O e
— Genetic Toxicity
— Immunotoxicity
I~ Irritation / Corrosion . o
| Neurotoxicity 26 observed values for 23 chemicals were excluded due to missing X
I Photoinduced toxicity descriptor value(s)
— Repeated Dose Toxicity :
— Sensitisation AW SWACP
-] ToxCast .
(-] Data Gap Filling Settings —i& ACEA 186/226 /L M:413mg/L M:320 mg/l  M:198 mg/L
Only endpoint relevant [ & Apredica loerrer - - - - - -
5] Attagene 286/2898 M:0113mg/l M:482mg/l M:34mgl M:00102mg/L | a2 mo/L M:333mg/l M:387Tmg/l M:038mg/l |
At this position: 2 BioSeek 208/6468 M: 0.127 mg/L M:0539 mg/l M:0464 mg/L , M:0307 mg/L M: 2,56 mg/L
QSARs & NCGC
Automated workflows NCGC Reporter Gene Assay ERa Agon...
Standardized workdlo Mmoo
In nodes below: estrogen receptor 1
e ACS0 3511479 M:0156mg/L M:0478mg/L  M:254mg/l  M:231mg/l  M:202mg/lL  M:7.53mg/lL  M:277mg/lL  _M:075mg/lL  M:433mg/l  M:08%9mg/L  M:555mg/l  M:686 mg/L
Automated workflows 1) NCGC Reporter Gene Assay E... 120/142 M:829mg/l  _M:0727mg/L  M: 0000358 mg/L M: 187 mg/L M: 4.19 mg/L
Standardized workflo ] Tox21_ARR 83/23 M: 1.24 mg/L
£ Tox21_AhR viability 62/62 M: 0000358 mg/L M: 0859 mg/L M: 3.27 mg/L
) Tox21_AR BLA Agonist.chl  114/114 M: 0367 mg/L  M:7.66 mg/L M: 857 mg/L M: 148 mg/L
] Tox21_AR_BLA_Aganist_ch2 36/36
) Tox21_AR BLA Agonist ratic 44744 M: 857 mg/L
) Tox21_AR BLA Antagonist ratio  46/46 M: 7.6 mg/L
) Tox21_AR_BLA Antagonist viabi... 66/66 M:8Tdmg/l  M:153 mg/L M: 012 mg/L
) Tox21_AR_LUC_MDAKB2_ Agonist_38/38 M: 48 mg/L M: 105 ma/L

are

The message appears informing the user how many chemicals with experimental data
excluded from gap filling due to missing X descriptor values.
1. Click “"OK";
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QSAR TOOLBOX

Types endpoint correlations

Continuous vs. continuous
Enter Gap filling — step 3
= L]

» Category definition

—
01010
10100

&

» Input

e

» Profiling » Data Gap Ngng

In this step one of the endpoint
used in the correlation analysis is
plotted on Y-axis.

<%

=] -
Trend analysis Read across ~ (Q)SAR Standardized Automated

(-]

& Document 1
:Md: 54663:P: 0] ToxCastDB
C: 252;Md: 16101;P: 0] Enter GF(TA)

Y [ ltarget]

o o i
‘_{ﬁ e o o™ ? s T

Documents. Filter endpoint tree...

Structure

O

NCGC Reporter Gene Assay ERa Agon...
Homo sapiens
estrogen receptor 1
AC50 35170 [ 056 o/t M:0478mg/l Mi254mgl M:231mgA M202mgl M TS3mgll  M27Tmgl  M:OTSmgll  M:43mg/l  M08%mgl M 555mgl M:686marl
I NCGC Reporter Gene Assay E... 120/142 M:829mg/l M:0727 mg/L  M: 0000358 mg/L M: 1.97 mg/L M: 419 mg/L
G Tox21_ARR 83/83 M: 1.24 mo/L
£ Tox21_ARR_viability 62/62 M: 0000358 mg/L M: 0.859 mg/L M:3.27 mg/L
) Tox21 AR BLA Agonist.chl  114/114 M:0367 mg/l  M: 766 mg/L M: 857 mg/L M: 14.8 mg/L
(] Tox21_AR_BLA Agonist_ ch2 3626
] Tox21_AR_BLA Agonist ratio 44744 M: 9.57 mg/L
I Tox21_AR_BLA Antagonist ratio  46/46 M: 7.6 mg/L
] Tox21_AR_BLA_Antagonist viabi... 66/66 M:8T4mgl  M:153 mgiL M:0.12 mg/L
] Tox21_AR_LUC_MDAKBZ_Agonist 39/39 M: 4.8 mg/l M: 105 mg/L
I Tox21_AR_LUC_MDAKB2 Antag... 10/10
A Q447 Antag... 62/62 M: 15 mg/L M: 0000358 mg/L M: 463 mg/L
[~} Data Gap Filling Settings ition 38738 M: 3.3 mg/L
inn vin  RIIRD MZI2mal W12 mnfl
Only endpoint relevant >
[V]
At this position: N s
Trend analysis prediction for AC50, based on 351 values Select / filter data
QSARs Predicted: 1.08 mg/L
y Madel equation: ACEQ = 492 (20.177) + 00382 (£0.0427) * log Kow, log{1/mol/L) N
Automated workflows R Gap filling approach
Standardized workflows ®
i data
In nodes below: f L) ® Descneies
QSARs = .. P Model/QSAR
Automated workflows Cumulative frequend | = 9 ° ° —
Standardized workflows £ oe ™ Calculation options
Residuals = o [ ] P L]
=3 .
g * Qoo % , s i
Statistics 2 44 e ® 9 t‘ o ? ; S e g Informatian
< ° ® L] L ] r L ] B
. e 4 e @y T o L4 Miscellaneous
¢ s e e o°
r — r T T - e e — - e r r r r
-4 0 2 4 6 14 16 18 20
log Kow / Accept prediction

352

1. Data Gap filling stage

Enter Gap filling applying trend analysis. Trend analysis is applied because the target endpoint is in
continues range of data and there is enough data to build a linear regression.

The OECD (

2. Trend analysis approach is applied
3. AC50 endpoint related to ER enzyme assay is plotted on Y-axis
4. Pay attention that default descriptor displayed on X-axis is log Kow.
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QSAR TOOLBOX

Types endpoint correlations

Continuous vs. continuous
Replacement of default X-descriptor (logKkow) with AC50 data — step 4

S— —
rl|a 0100
01 0

aser TooLsox Sl In this step we need to select the second

¥ Input ¥ Profiling P Category definition ill

Select endpoint descriptor

o il Workon : endpoint used for the correlation
Trend analysis Read across  (Q)SAR Standardized Automated
° Decments default X- parameter (usually logKow)
g [é 1[2ig:’;:f?g;‘;ﬁu‘:;‘](::zfﬁmm conctone Select one of them to use it as a X descriptor: .\}j ; i~ .ﬂp “:i)' @TQ 'T‘;&

A -8 @8 analysis. This endpoint will replace the
& Document 1 Below are the tree positions which contain experimental data for an
4 Human Health Hazards (352/16101) -

4 ToxCast (352/16101)

NCGC Reporter Gene A
Home sapiens b ACEA (186/226)
estragen recep I Apredica (108/797)
AC50 I Attagene (286/2898) :277mg/l  M:075mg/l M:433mg/ll  M:0.899mg/l  M:553mg/l | M:6:86 mg/L
8] NCGC Reporter Gene A I BioSeek (208/6468) M: 4,19 mg/L
3] Tox21_ARR | M: 1.24 mg/L
5] Tox21_ARR_viability I' Novascreen (230/2067) 10,859 mg/L M: 3.27 mg/L
2] Tox21_AR_BLA_Agonist I M: 14.8 mg/L

[y iy QOdyssey Thera (235/1103

+—{3] Tox21_AR_BLA_Agonist
] Tox21_AR_BLA Antagol M: 7.6 mg/L
2] Tox21_AR_BLA Antago)
2] Tox21_AR_LUC_MDAKBL . e wcrae

] Tox21_AR_LUC_MDAKB2_Antag... 10/10

3] Tox21_AR LUC_MDAKB2_ Antag... 62/62 M: 15 mg/L M: 0.000358 mg/L M:4.63 mg/L
° Data Gap Filling Settings ({7 Tox21_Aromatase._Inhibition 38/38 M: 33 mg/L

M: 105 mg/L

bd @] Tawd1 Armmmatara Inkikitiam wis  RI/ET Me 232 mnil M= 107 mnll
Only endpoint relevant

At this position:
Trend analysis prediction for AC50, based on 351 values
Predicted: 1.08 ma/L
Model equation: ACS0 = 492 (£0.177) + 00383 (+0.0427) * log Kow, log(1/mal/L)

Descriptors
QSARs
Automated workflows

Prediction

Standardized workflows °
-«
In nodes below: e L4 Y ®
QSARs = .. .
Automated workflows Cumulative frequency % 89 ® °
Standardized workflows E [ ] [ 1) ™
Residuals = 8% e L]
=]
g e Qoo %% ,
Statistics i 6| i '.Q .5 ‘. s pi
o ] % ® ° B i
- Q”LQ o ®a e o
L B At | eteo o .
T T T

1. Click on “Descriptors /data”;
2. Click “Select endpoint tree descriptor”; A window with arranged “"Endpoint data tree” appears.
3. Expand Toxcast level to the level NCGC (352/2542).
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QSAR TOOLBOX

Types endpoint correlations

Continuous vs. continuous
Replacement of default X-descriptor (logKkow) with AC50 data — step 4

Select endpoint descriptor - m]

QSAR TOOL (=)
Below are the tree positions wl I(penmental data for analogues. . =&
Select one of 1 s a X descriptor: e
Gap Filling The OECD QSAR Toolbox
3 I BioSeek (208;’545%_) 3 !
4 NCGC (352/2542)

Trend analysis Read across MNCGC Reporter Gene Assay ERa Aganist (351/479)
NCGC Reporter Gene Assay ERa Antagonist (120/142)
Tox21_AhR (83/83)
Tox21_AhR_viability (62/62)
Tox21_AR_BLA_Agonist_ch1 (114/114)
Tox21_AR_BLA_Agonist_ch2 (36/36)
Tox21_AR_BLA_Agonist_ratic (44/44)
Tox21_AR_BLA_Antagonist_ratio (46/46)
Tox21_AR_BLA_Antagonist_viability (86/66)
Tox21_AR_LUC_MDAKB2_Agonist (30/39)
Tox21_AR_LUC_MDAKB2_Antagonist (10/10) M:254mg/ll  M:231mg/l  M:202mgll  M:753mg/l  Mi277mg/l M:075mg/ll  M:433mg/L  M:0899mg/l  M:555mo/l,Mi6.86mg/l
Tox21_AR_LUC_MDAKB2_Antagonist_viability (62/62) Ml 0000358 mg/L VST —y ME 219 gL
Tow21_Aromatase_Inhibition (38/38)

Docume|

% Document 1

o
J

Automated workflows
Standardized workflows

M: 1.24 mg/L
Tox21_Aromatase_Inhibition_viability (62/62) M: 0.000356 mg/L M: 0.859 mg/L M: 3.27 mg/L
Tox21_AutoFluor_HEK293_Media_blue (6/6) M: 857 mg/L M:14.8 mg/L
Tox21_AutoFluor HEPG2_Cell_blue (6/6)
Tox21_AutcFluor_HEPG2_Media_blue (5/5) M: 9.57 mg/L
Tox21_ELGT1_LUC_Agonist (38/38) M: 7.6 mg/L
Tox21_ELG1_LUC_Agonist_viability (31/51) M:0.12 ma/L
T, 4 pouno 012 mg/
4 Tox21_ERa_BLA_Agonist_ch? (211/211 N 2 1030at
g
4 Animalia (animals) (211/211) & marl M: 463 ma/L
° Ev—— 4 Chordata [chordates) [211/211) 2 2 AT my
4 Mammalia (mammals) (211/211) - R 72 et M- 103 mafl
Only endpoint relevant 4 Homo sapiens (211/211) — g
At this positis 4 Undefined Entrez gene name (211/211) v
P m Trend analysis prediction for AC50, based on 351 values Select / filter data 2
OSARs S icted: 1.08 mg/L
SN BLA = jtion: ACS0 = 492 (0177 + 0.0383 {£00427) * log Kew, log{1/mak) =
Automated workflows I Tox21_GR_BLA_Agonist_ch2 (6/6) Gap Hling 2pr
Standardized workflows I Tau1 20 DI A Amneict rmbin (RTIETY 3 ° .
I nodes belane = — ;i Descriptars / data
S T ==
| BMaeve requency . - °

Edit descriptor options

Select endpoint tree descriptor

Residuals

Statistics

o
L

ACS0 [log(1/mol/l

— Create bins

|

1. Click on “"NCGC"” node to open the sub-nodes;

2. Select endpoint, which will be placed on X-axis circled in red box; point the mouse on the level of
AC50 (211/211);

3. Click “"OK" button.
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QSAR TOOLBOX

Types endpoint correlations

<=

Trend analysis Read acros (QISAR

Documents

Filter endpoint tree.

Continuous vs. continuous
Replacement of default X-descriptor (logkow) with AC50 data - step 4

—
01010
01 0
10100

P Category gefinition D

Standardized Automated

Y |1 [targei]

B

P Report

0] ToxCastDB
P

Structure ,\/E)

(] Data Gap Filling Settings

Only endpoint relevant

NCGC Reporter Gene Assay ERa Agon...

Homo sapiens

estrogen receptor 1

NCGC Reporter Gene Assay E.. 120/142

] Tox21_ARR 83/83
2] Tox21_AhR_viability 62/62
] Tox21 AR BLA Agonistchl  114/114 M: 0367 mg/L

I Tex21_AR_BLA Agonist_ch2 36/36
%] Tox21_AR_BLA_Agonist ratio a4/44
Tox21 AR BLA Antagonist ratio  46/46
= Tex21_AR BLA_Antagonist viabi... 66/66
Tox21_AR_LUC_MDAKE2_Agonist 39/39 M: 4.8 mg/L
) Tex21_AR LUC_MDAKE2_Antag... 10/10
% Tox21_AR LUC_MDAKE2 Antag... 62/62
Tox21_Aromatase_Inhibition 38/38
L3 171 Arnmataca Inkikifion wia K152

)

ACS0 351479 | 0156 mo/L

M: 8.29 mg/L

M: 7.66 mg/L

M: 874 mg/L

M: 15 mg/L

. M: 0.478 mg/L
_M: 0727 mg/L

M: 1.53 mg/L

M: 33 mg/L

M:254mg/l N
M: 0000358 mg/L

M: 0.000358 mg/L

M: 0.000358 mg/L

Possible data inconsistency -

Metadata
I Assay
| Assay provider
4 Endpoint
' \ACS0 (211 chemicals; 211 data)
| Entrez gene name
I Native scalefunit
I Test organisms (species)

Select scale/unit to use
) g/m® [0 native data and 211 converted]
® log(1/mol/L) [0 native data and 211 converted]
) uM  [211 native data and 0 converted]
Converted data
211 from scale/unit pM

Chemicals 211/211; Data 211/211

At this position:

QSARs
Automated workflows
Standardized workfl

In nodes below:

QSARs
Automated workflows
Standardized workflows

Cumulative frequency

Descriptors

Trend analysis prediction for AC50, based on 351 values
Predicted: 1.08 mg/L
= 403 (£0.177) + 0.0383 (+D.0427) * log Kow, logli/moi/L)

Modsl equation: ACSD

Prediction

Residuals

Statistics

AC50 [log(1/mol/L)]

Xosed

(=2
=8
The OECD QSAF Ibox

>uping Chemicals
ategor

Developed by LMC, Bulgaria

M:555mg/L M:6.86 mg/L

M: 105 mg/L

Create bins

/ Accept prediction

1. Click "OK" on the message alerting you for data inconsistency; The aim of this example is to see how
the data correlates.
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QSAR TOOLBOX

Types endpoint correlations

Continuous vs. continuous
Replacement of default X-descriptor (logkow) with other AC50 data - step 4

QSAR TOOLBOX Sio0

» Category defintion ¥ Data Gap Filling » Report

Gap Filli
for Grouping Chemicals
| tegari
- -

Trend analysis Read across  (QJSAR  Standardized Automated Developed by LMC, Bulgaria

Filter endpoint tree... Y 1 ltarget]

Documents

813;Md: 54669;P: 0] ToxCastDB

B8 IC: 352:Md: 16101:P: 0] Enter GF(TA) Structure %/© e e ‘\}J
. h "y

d: 9962:P: 0] Endpoint X

NCGC Reporter Gene Assay ERa Agon...
Homo sapiens
estragen receptor 1

ACS0 211338 Mi0156mg/l  Mi7S3mgll  Mi277mg/l Mi555mg/l Mi686mg/l  Millimgl  Mi224mg/l  M:0000267 mg/l M:0928 mg/l  Mi88Smgll  Mi55Smg/l  M:0981 mg/l
(] NCGC Reporter Gene Assay ERa... 69/81 MRIG ol M 18T e M: 0,00222 mg/L , M: 0.000236 mg/L M: 857 mg/L
) To21 ARR 49/49 Information — O X
(] Tox21_ARR_viability 37737 mg/L M: 0000198 mgyL M: 0.000236 mg/L
(] Tox21_AR_BLA_Agonist ch1 7070 M:1 M: 0,00131 mg/L M: 218 mg/L M: 0596 mg/L
(] Tox21_AR_BLA_Agonist ch? 3434 M:0231 mg/l M: 1.02 mgiL
() Tox2 1 AR BLA Agonist ratic  25/25 141 observed values for 140 chemicals were excluded due to missing X M:0179 mg/l  M: 144 mg/L

] Tox21_AR_BLA_Antagonist_ratio  33/33 desc fiPtOI' value(s) M: 0.0754 mg/L.
—{*] Tox21_AR_BLA_Antagonist_vial 34/34 M: 0.407 mg/L

] Tox21_AR_LUC_MDAKB2 Agonist 32/32 M: M: 02 mg/L
—(E Tox21_AR _LUC_MDAKB2_Antagonist 4/4 M:249 mg/L
(& Tox21_AR_LUC_MDAKB2 Antag... 35/35 M: 0.000198 mg/L
(-] (Lo G5 p Flllg =i ] Tox21_Aromatase_Inhibition 22/22
bd3] Taw?1 Aramataca Inl aim ARE M H I mnd| M- TG mndl M: 0ONT1R mn/dl
Only endpoint relevant A >
[v]

At this position:
Descriptors

QSARs
Automated workflows
Standardized workflows

Trend analysis prediction for ACS0, on 351 values Select / filter dats 2
Predicted: 1.08 mg/L
Model equation: ACE0 = 402 {: Kow. log(1/mel/L} Gﬂ) ﬂirg |

o
L]
(] Descriptors / data
L _
Change descriptor units
Edit descriptor options
Select endpoint tree descriptor

Prediction

In nodes below:

OSARs
Automated workflows Cumulative frequency
Standardized workflows

Residuals

AC50 [log(1/mol/L)]

Statist i
- ‘C 8 L] . Create bins
) BN N U N R
L ®
0 @y % 0 . ModelQSAR
e® o © [ ] [ ]
T T T T T T T CoE mieT i v
8 10 12 14 16 18 20
log Kow /A(cept prediction

1. Click "OK" on the message informing you for the number of excluded chemicals due to missing X-
descriptor data. They are analogues which do not have AC50 data for the assay "Tox21....”, plotted on
X-axis. This will not affect the value of correlation coefficient;
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QSAR TOOLBOX

Types endpoint correlations

Continuous vs. continuous
Replacement of default X-descriptor (logKow) with other AC50 data - step 4

- —_— —_— Ko e@

QSAR TOOLBOX @ ol III S6100 )
=2

The OECD QSAR Toolbox

+ r Grouping Chemicals

into Categories

» Input » Profiing » Category definition  » Dat

Gap Filling Workflow

b3

Standardized Automated

Developed by LMC, Bulgaria
Filter endpoint tree. Y 1 largei]

0] ToxCastDB J)w; . N
0l Enter GF{TA) . o R T P \}) e BT .
P: 0] Endpoint X K s SO L7L -

3 = 5 P
(o O (@) @)

NCGC Reporter Gene Assay ERa Agon...
Homo sapiens
estrogen receptor 1
ACS0 21133 [ 0156 mg/L  M:7S3mg/l  M:277mgll  M:555mg/l  M:i686mg/ll  M:111mg/l  M:224mg/L  M:0000267 mg/L M:0929 mg/L  M:885mg/l  M:555mg/ll  M:0981 mgiL
] NCGC Reporter Gene Assay ERa... 69/81 M:829mg/l  M: 187 mg/L M: 0.00222 mg/L , M: 0.000236 mg/L M: 8,51 mg/L
= Tox21_ARR 49/43
] Tox21_AhR_viability 37737 M: 0.859 mg/L M: 10.7 mg/L M: 0.000198 mg/L M: 0.000236 mg/L
3 Tox21_AR_BLA_Agonist_ch1 70/70 M: 0367 mg/L  M: 7.66 mg/L M: 8.57 mg/L M: 0.00131 mg/L M: 218 mg/L M: 0.596 mg/L
] Tox21_AR BLA Agonist ch2 34734 M:0.231mg/L  M: 102 mg/L
] Tox21_AR_BLA_Agonist _ratio 25/25 M: 9.57 mg/L M:0.179 mgsL  M: 1.44 mg/L
] Tox21_AR BLA Antagonist ratic  33/33 M: 0.0754 mg/L
—# Tox21_AR_BLA_Antagonist_viabi... 34/34 M:874mg/l M 012 mg/L M: 0.407 mg/L
({5 Tox21_AR_LUC_MDAKB2_Agonist 32/32 M: 4.8 mg/L M: 10.5 mg/L M: 0.2 mg/L
<0 ] ] Tox21_AR_LUC_MDAKB2_Antagonist 4/4 M: 2.49 mg/L
(& Tox21_AR_LUC_MDAKB2 Antag... 35/35 M: 15 mg/L M: 0.000198 mg/L
@ Data Gap Filling Settings & Tox21_Aromatase_In 22/22
b1 Thu21 Aramataca Inhihition wia 26726 M- 293 masl M- 102 mnfl M- NONTHA mn/l -

Only endpoint relevant <

At this position:
Descriptars

QSARs

Automated workflows

Standardized workflows

Trend analysis prediction for AC50,
Predicted: N/A
Modsl equation: ACED = 1.00 (20347) + 0.798 (£0.0653)  ACSH og(1/maiL)

Prediction

Descriptors / data

In nodes below: Adequacy

QSARs
Automated workflows Cumulative frequer)
Standardized workflows

Change descriptor units

Edit descriptar options

Select endpaint tree descriptor

Create bins

Residuals

Statistics

AC50 [log(1/mol/L)]

I AC30 [leg(1/mol/L)] ’ 1 ' / Accept prediction

o

1. The graph obtained after replacing of log Kow with Toxcast endpoint is visualized;
2. The equation including endpoint data is rebuild;
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QSAR TOOLBOX

Types endpoint correlations

Continuous vs. continuous
Interpretation of correlation results

* In this example, we have correlated two AC50 endpoints associated with
different type assay

* As seen from the graph, a linear relationship between two endpoints has been
observed

* In order to assess only the chemicals having positive estrogen binding activity
we remove the "“Non-binders” chemicals based on subcategorization by
“Estrogen receptor binding by OASIS” profiler (illustrated on next slide)
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QSAR TOOLBOX

Types endpoint correlations
Continuous vs. continuous

Subcategorization by Estrogen receptor binding profiler

Trend analysis Read across

& Document 1
£ [C: 1813;Md: 5466
8 [C: 35.

(QISAR

Documents

ons 4

Select All | Unselect All | Invert
redefined
4 General Mechanistic

Subcategorization

1 Selected

Biodeg BioHC half-life (Biowin)
Biodegradation primary (Biowin 4)
Biodegradation probability (Biowin 1)
Biodegradation probability (Biowin 2)
Biodegradation probability (Biowin 5)
Biodegradation probability (Biowin &)
Biodegradation probability (Biowin 7)
Biodegradation uftimate (Biowin 3}
DNA binding by OASIS

DMA binding by OECD

Hydrolysis half-ife (Ka, pH 7)(Hydrowir
Hydrolysis haff-ife (Ka, pH 8)(Hydrowir

(]

Only endpoint relevant

Data Gap Filling Settings

At this p
‘QSARs

Automated workflows
Standardized workflows

In nodes below:
‘Q5ARs

Automated workflows
Standardized workflows

1. Open “Select/filter data
2. Select “Estrogen receptor binding” profiler;
3. Select only “"Non binder” categories by left mouse click and hold “Ctrl” button;

212

Cumulative frequency

0 Selected

Do not account metzbolism ~
« Documented

Observed Mammalian metabolism
Observed Microbial metabolism
Observed Rat In vivo metabolism
Observed rat lver metabolism with
Observed Rat Liver 5@ metabolism

4 Simulated

Autoxidation simulator
‘Autoxidation simulator (alkaline me:
Dissociation simulator
Hydrolysis simulator (acidic)
Hydrolysis simulator {basic)
Hydrolysis simulator (neutral)
in vivo Rat metabolism simulator

>

Adjust optiens
Target
Weak binder, OH group

2

Differ from target by

At least ane category
O Al categories

Analogues

(9) Non binder, impaired OH or NH2 group

(8) Non binder, MW>500

(33) Non binder, non cyclic structure
ithout OH or NH2 group

RZ group

(25) Strong binder, OH group

(22) Very strong binder, OH group

(3) Weak binder, NH2 group

Selected 141 (70/211)

e
peg

5.55 mg/L | M: 686 mg/L M: 1.11

M:10.7

M: 10.5 mg/L

In this stage chemicals which do not
shows estrogen binding activity will
be eliminated.

| ()
| =

(o)

M: 5.55 mg/L M: 0981 mg/L

M: 851 mg/L

mg/l  Mi224mg/l M:0.000267 mg/l, M: 0923 mg/L  M: 885 mg/L

M: 0.00222 mg/L _ M: 0.000236 mg/L

M: 0.000198 mg/L M: 0,000236 mg/L
M: 2.18 mg/L
M: 1.02 mg/L
M: 1.44 mg/L

mg/L
M: 0.00131 mg/L
M: 0231 mg/L
M: 0,179 mg/L
M: 0.0754 mg/L

M: 0.586 mg/L

M: 0,407 mg/L
M: 02 mg/L
M: 249 mg/L

M: 0.000198 mg/L

M- NONTIR mn/l

Select different |

' Remove selecied

Trend analysis prediction for AC50,
Predicted: N/A
tion: ACS0 = 1.08 {£0.347) + 0.798 (£0.0653) * ACSD. leg(1/mal/L)

Select / filter data

—H

Subcategorize

Prediction

Adequacy

Residuals

ACS0 [log(1/mol/L]]

Statistics

Mark chemicals by WS

Mark chemicals by descriptor value

Mark outliers

Filter paints by test conditions

Mark focused chemical

Mark focused points

Remove marked data

4. Click "Remove” button.

" menu item, then click

“Subcatego

/ Accept prediction

rize”; | .
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QSAR TOOLBOX

Types endpoint correlations

Continuous vs. continuous
Interpretation of correlation results

In the forthcoming slides are illustrated three endpoint vs. endpoint correlations:

* Correlation of "Moderate ER binders” vs. AC50 data;
* Correlation of "Weak ER binders” vs. AC50 data;
® Correlation of “Strong ER binders” vs. AC50 data.

The aim of the slides is to illustrate how the chemicals possessing ER binding

potency correlate with AC50 data.
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QSAR TOOLBOX

Types endpoint correlations

Continuous vs. continuous
Subcategorization by Estrogen receptor binding profiler

—
01010

01 0
10100

» Category definition  » Data Gap Filling

Correlation of “"Moderate binders”
vs. AC50 data.

134 154 176 193 259 264

1 Selected Adjust options

Unselect Al | Iny ions
Unselect Al | Invert | About] Option: Torget

§jnding by OECD

Wesk binder, OH group

268

Hydrolysis half-ife (Ka, pH 7)(Hydrowin)
Hydrolysis half-fe (Ka, pH 8)(Hydrowin)
Hydrolysis half-ife (Kb, pH 7)(Hydrowin)
Hydrolysis half-ife (Kb, pH 8)(Hydrowin)
Hydrolysis half-fe (pH 6.5-7.4)
Tonization 3t pH = 1
Tonization at pH = 4
Ionization at pH = 7.4
Tonization at pH = 9
Pratein binding by DASIS Differ from target by
Protein binding by OECD v
< >

Atleast one category
O All categories

55mg/l  Mild1mg/l  M:000C: M:0981 mg/L  ,M:963E-05mg/L, M:224 mg/L M:327mg/L  M:0.000224 mg/l, M: 552 mg/L  M: 0666 mg/L
Select Al Unselect All Invert Analogues| 9/ KBS lna/l
Do not account metabolism ~ | [, M: 0.0681 mg/L M:121mg/l M 27 mg/L
« Documented 1) Strong binder, NHZ group. M: 107 mg/L g/l M: 0.0879 mg/L
Observed Mamrmalian metabolism 25) Strong binder, CH group M:0596 mg/L  M:0.0162mg/L  M: 0.000268 mg/L M:0214 mg/L  M: 00102 mg/L

Observed Microbial metabolsm
Observed Rat: In vivo metabolsm (22) Very strong binder, OH grovp M:0231 ma/L M: 0326 ma/L

Observed rat lver metaboism with quantitative | | (3) Week binder, NH2 group M: 0179 mg/L

Observed Rat Liver 59 metabolsm 12) Weak binder, CH group M: 0.0754 mg/L W 0,118 mgAL
« Simulated

Autoxidation simulator

Autoxidation smubztor (alkaline medium) 0.5 mg/L M: 0.2 mg/L M: 115 mg/L M: 5.75 mg/L

Dissociation simulator Selected 7 (63/70) M: 2.49 mg/L

Hydrolysis simulator (acidic) ‘ Select different ‘ M: 142 mg/L
Hydrolvss simulator (basic) v

ons 4 0 Selected

M- 100 ma/l

Only endpaint releJ I Remove selected |

e this poskion: “Moderate binders” ——— —

QSARs Predicted: N/A
Automated workflow AC 5 O d t Model equstion: ACS0 = 0421 (£0.286) + 0.952 (£0.0507) * ACSQ, log{1/molL)
Standardizad workfk VS. ata ;

In nodes below: Adequacy

Subcategorize

Mark chemicals by WS

QSARs Mark chemicals by descriptor value

Automated workflows Cumulative frequency | =8 -
Standardized workflows £ Mark outliers
Residuals <, -
) Filter points by test conditions
Statistics 2

Mark fecused chemical

il

Mark focused points

Remove marked data
T T T T T T T T T T ~

Acso?\og(wmouu] ” ’ * ° * ° {Accept prediction
1. Click again on Estrogen receptor binding profiler £
2. Select "Moderate binder” categories

3. The chemicals corresponding to the selected categories are highlighted in green on data matrix and in
light blue on the graph (4)
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QSAR TOOLBOX

Types endpoint correlations

Continuous vs. continuous
Subcategorization by Estrogen receptor binding profiler

01010 Xose~d

- _ e
Subcategorization m} x ")

Options 4 1 Selected Adjust options The OECD QSAR Toolbox
Select All Unselect All | Invert Options Target L’g;ﬁ:hemws
Biodegradation probability (Biowin 6) A
Biodegradation probabilty (Biowin 7) Weak binder, OH group _ Developed by LMC, Bulgaria

296 n

Bindegradation ulimate (Biowin 3)
DHA binding by OASIS
DMA binding by OECD

Hydrolysis half-life (Ka, pH 7)(Hydrowin}
Hydrolysis half-life (Ka, pH 8)(Hydrowin}
Hydrolysis half-life (Kb, pH 7)}(Hydrowin)
(
(

Hydrolysis half-life (Kb, pH 8)(Hydrowin)
Hydrolysis half-life (pH 6.5-7.4}
Ionization at pH =1 Differ from target by M:0981 mg/L  M:963E-05mg/l M:224mg/l  M:327mg/l  M:0.000224 mg/L M:5.52mg/L  M:0666mg/L  M:296mg/L  M:558 mg/L

Ionization at pH = 4 W = g/L M: 8,51 mg/L
. (®) At least one category
- 3 - 77 mg/L
All categories

— F— . Correlation of “Weak binders” vs.
Select All Unselect All Invert nalogues

Do not account metabolism | | (7) Moderate binder, OH grocup AC5 0 d ata "
4 Documented

(1) Strong binder, NH2 group
(25) Strong binder, OH group M: 115 mgrL M: 5.75 mg/L

Observed Mammalian metabol M: 8.23 mg/L

Observed Microbial metabaolis
Observed Rat In vivo metabol (22) Very strong binder, OH group

M: 142 mg/L

Observed rat liver metabolism with quantitative dz (3) Weak binder, NH2 group M- 10 G mandl ! N

Observed Rat Liver 59 metabolism (12) Weak binder, OH group [v]
b v

“ simulated [Trend is prediction for ACS0,
Autoxidation simulator fren k:;:y’sushpr iction for ACS0, Select / filter data

Autoxidation simulator (akaline medium) AC50 = 0421 (+0288) + 0:952 (x0.0501) * ACSD, log(1/molL)
Standardized wor Dissociation simulator Selected 15 (35/70) °
In nodes below: Hydrolysis simulator (acidic) | Select different | { Mark chemicals by WS

Hvdrolvsis simulator (basicl

‘QSARs
Automated workdl|
Standardized workflows

Mark chemicals by descriptor value
Remaove selected

P4 i i Mark outliers

l Filter points by test conditions

Mark focused chemical

,’\\Weak b|nder5” e,

Remove marked data

vs. AC50 data T recepepredaton
[ x|

Residuals

Statistics

ACS0 [log(1/m

it

L]
LA i i S

o o e e e e e e
: : T : ; i

45 5 55 6 6.5

7 75
AC5D[log(1/mol/L)]

m

1. Click again on Estrogen receptor binding profiler
2. Select "Weak binder” categories (left mouse click and hold “Ctrl” button);
3. The chemicals corresponding to the selected categories are highlighted in green;

a
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QSAR TOOLBOX

Types endpoint correlations

Continuous vs. continuous
Subcategorization by Estrogen receptor binding profiler

01010 Xeer @
QSAR TOOLBOX @ rh fo100 QE
-»

¥ Input Subcategorization

Gap Filling The OECD QSAR Toolbox

Options a4 1 Selected Adjust options for Grouping Chemical
> Groupi emicals
Select Al | Unselect All | Invert [About] Option Torget into Categories
Biodegradation probability (Biowin 6) ‘

Biodegradation probability (Biowin 7) Weak binder, OH group Developed by LMC, Bulgaria
Biodegradation ultimate (Biowin 3) 4

DNA binding by OASIS
DNA binding by OECD

Hycrolysis hattIfe (Ka, pH 7)(Hydrowin) LT ‘ - OE e - & P e pee
Hydrolysis half-ife (Ka, pH 8)(Hydrowin} B - -

Hydrolysis half-life (Kb, pH 7){Hydrowin)
Hydrolysis half-life (Kb, pH 8)(Hydrowin)
Hydrolysis half-life (pH 6.5-7.4)
Tonization at pH = 1 Differ from target by

) Al categories C | t f‘ St b H d
F— Py 000267 mg1, M: 885 mg/L orrelation o rong binders" vs. 296 mall
TE[f] selecta Unselect Al _| Invert Anzlogues M: 0000236 mg/L AC50 d t
& Do not account metabolsm || (7) Moderate binder, OH grooup ata. 1212 mg/L
— 4 Documented M: 0000236 ma/L
& Observed Mammg| M:0506 mg/L  M:0.0162 mg/L  M: 0.000268 mag/L M: 0214 mg/L  M: 00102 mg/L  M: 0.000144 mg/L
& OES‘WQS Microb 2 231 mg/L M: 0.326 mg/L
Observed Rat In b
e Observed rat liverl r, NH2 group 179 mg/L
& Observed Rat Liver [12) Weak binder, OH group o4 mafl M:0178 mg/l
— 4 Simulated M: 823 mg/L
& Autoxidation simulator 2mg/L M: 1.15 mg/L M: 575 mg/L
& ‘Autoxidation simulator (alkaline medium} 19 ma/L
° Data Gap Filling Settings l & Dissociation simulator Selected 48 (22/70) = M: 142 mo/L
[ = Hydrolysis simulator (acidic) ‘ Select different | —— .
5 " . - 1.0 mn
Only endpoint relevant Hvdrolvsis simufator (basic) : ‘ e —— | 5
At this position:

Trend analysis prediction for ACS0,
QSARs Predicted: N/A
Model equation: ACE0 = 0421 (£0.288) + 0.052 (00501} * ACEQ lag(1/mal/L)

Select / filter data

=5

Automated workflows o
Standardized workflows rediction

In nodes below: : - Mark chemicals by WS
QSARs Mark chemicals by descriptor valus

|

Automated workflows Cumulative frequency gs =
Residuals %\
s Filter points by test conditions
Statisti R
— “Strong and very strong T

binders” vs. AC50 data

Remove marked data

7 75 H 25 3 25 10
AC50 [log(1/mol/L)] / Accept prediction

1. Keep the Estrogen receptor binding profiler selected
2. Select “Strong and very strong binder” categories (left mouse click and hold “Ctrl” button)
3. The chemicals corresponding to the selected categories are highlighted in green.
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QSAR TOOLBOX

Types endpoint correlations

Continuous vs. continuous
Correlation results

* The two AC50 endpoints associated with different types of assays have been
correlated each other

* Non binders according to the Estrogen receptor binding profiler have been
eliminated from the correlation

®* User can analyse the distribution of remaining ER binders (Very strong,
Strong, Moderate and Weak) across selected AC50 endpoint

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April, 2020 38



