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QSAR TOOLBOX

Background

This presentation is designed to introduce the user with:

* ToxCast database as part of the Toolbox database
* Tllustration 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 two type 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

Outlook

* Background
* Objectives
* The exercise
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* Load ToxCast database
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QSAR TOOLBOX

ToxCast database
Loading database

QSAR TOOLBOX @ l_h — %

» Input ¥ Profiling » Data P Category definition » Report

Document Single Chemical Search Target Endpoint

B & = i & - = i . ¢ ©

New Open Close Save # Name  Structure Compaosition Select Delete  ChemlDs

Documents Filter endpoint tree...

& Document 1
S ToxCastDB

Structure

P ——

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

Select database - m] X

[#] Envirenmental Fate and Transport
[#] Ecotoxicological Information Options 4
) Human Health Hazards Select All_|| Unselect Al Invert Options
- ECVAM Genotoxicity & Carcinogenicity ~

Eye Irritation ECETOC

Genotoxicity OASIS

Horizontal import_Genotoxicity_1

Hurran Half-Life

Keratinocyte gene expression Givaudan
Keratinocyte gene expression LuSens
Micronucleus ISSMIC

Micronucleus OASIS

MUNRO non-cancer EFSA

REACH Skin sensitisation database (normalised)
Receptor Mediated
Repeated Dose Tox|
Rodent Inhalation T
Skin Irritation
Skin Sensitizatig)
Skin sensiti

Toxicity Japan MHLW

Toxicity to reproduction (ER}

ToxRefDB US-EPA

Transgenic Rodent Database

Yeast estrogen assay database

ZEBET database v

1. Click on “"Database” button; 2. Select “"ToxCast DB”; 3. Click "OK"; 4,
Chemicals are loaded on data matrix
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QSAR TOOLBOX

ToxCast database

Sidebar of database relevancy

Once the endpoint is selected, the relevant databases are getting green
highlighted.

—
01010
10100

» Category definition  ® Data Gap Filling

Filter endpoint tree...

- A Lo
Structure \/@ /©/ B A r
e e ' 5 #x

| Legend x

Groupby: | Category
Sortby: | Name

Colorby: | Endpointsele ~

Target endpoint

[ ] Have data for target endpaint
operties

nd Transport
epeated rmation

ode e HOTET HeaTIT Fazard s
z Acute Toxicity
Bioaccumulation
Carcinogenicity

D Toxicity / Ter
Genetic Toxicity
Immunotoxicity
Irritation / Corrosion
Neurotoxicity
Photoinduced toxicity
Repeated Dose Toxicity

O Have no data for target endpaint

1. Click on the level ToxCast endpoint tree; 2. The database is getting green highlighted;
3. Click “"Options” and ask for Legend;
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QSAR TOOLBOX

ToxCast database
Data gathering

)
01010 %
01 0
QSAR TOOLBOX 10100
» Profiling g . Sefinition P Data Gap Filling » Report
Import Export
— L

LID6 IUCLIDG

° I Filter endpoint tree...
& Document 1
oH
£ ToxCastDB Structure ) \/@> /@/ R LB R o -3
Sy 4 ] W
o =
[# Structure info
[# Parameters
[# Physical Chemical Properties
[# Environmental Fate and Transport
[# Ecotoxicological Information
[E] Human Health Hazards
+—— Acute Toxicity )
—— Bioaccumulation )
—— Carcinogenicity .
—— D Toxicity / Ter: |
—— Genetic Toxicity .
—— Immunotoxicity i
— lrritation | Corrosion |
—— Neurotoxicity
Databases i
Options 4 “I
[ ][ setectan |[ unselect Al || nvert
B ncratoLree gene A ool
Keratinocyte gene expression LuSens
= :‘:?C"’":Jclelii 5 MIC (600/EG0) [M-o0e0Tman ] ['M:7.06 mg/L ul [M: 6.8 mg/L [M: 284 mg/L
P-IS;-J‘::}“;;JnZGHCEr EFSA (425/2653) ] ] ] | M: 584 mg/L n ] ] !
Il REACH Skin sensitisation database (ng| (137411710 | M: 4.33 mg/L ml M: 0.756 mg/L ml M: 0.627 mg/L M M: 17.9 mg/L M M: 16.2 mg/L M M: 0.67 mg/L m M: 9.86 mg/L m |
M Receptor Mediated Effects (971/21908)| M: 0.127 mg/L | M:34T mgiL al | M: 417 mg/L | M: 0674 mg/L | M: 268 mgiL ul | M: 114 mg/L ML
(1475/6890)| M: 2.72 mg/L ml ] M: 6,32 mg/L ml M: 1.61 mg/L ] M: 1.53 mg/L M ] M: 124 mg/L m ] |
(#] Novascreen (975/8054)] | M: 2.43 mg/L | | M: 0.295 mg/L 0.209 mg/L m M: 0.0122 mg/L | M: 861 mg/L | M: 0.415 mg/L .
(#] Odyssey Thera (969/2794)| | M: 6.89 mg/L | M: 0.299 mg/L n! M: 9.54 mg/L : 2.57 mg/L m! | M: 17.1 mg/L | M: 14.1 mg/L
(#] Undefined Assay provider (242
B Toxicity to Reproduction i
[l Toxicity to reproduction (ER) BCOMIBELY EsTand

ToxRefDB US-EPA
[l Transgenic Rodent Database

1. Go to Data; 2. Check ToxCast database; 3. Click “"Gather”; 4. The data appears on
datamatrix on the level “"ToxCast”
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QSAR TOOLBOX

Outlook
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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
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* Load ToxCast database
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QSAR TOOLBOX

Correlation of endpoint data
Background

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

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

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

Basically, this functionality provides a correlation between target endpoint (this is the
initial endpoint selected by the user) displayed on ordinate axis (Y-axis) and other
endpoint data displayed on abscissa (X-axis).
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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 TB4.1. 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
* Correlation of data - background
* 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 correlates 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 correlates 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 next few slides. Summary of the
workflow steps are provided below:

* Gather experimental data (step 1)

* Define target endpoint (step 2)

* Enter Gap filling (step 3)

®* Change default X-descriptor (logkow) with AC50 data (step 5)
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QSAR TOOLBOX

Types endpoint correlations

Continuous vs. continuous
Gather experimental data — step 1

r|n 01010
QSAR TOOLBOX C) o é + i %

¥ Profiling » D.atanmon ¥ Data Gap Filling P Report
Import Export

IUCLIDG

Documents Filter endpoint tree...

4 Document 1
£ ToxCastDB
Structure

—1 [l ; e,

7
(@)
A
A
i
o2y
©

[# Structure info

[#] Parameters

[# Physical Chemical Properties
[# Environmental Fate and Transport
[# Ecotoxicological Information

(=] Human Health Hazards
= Acute Toxicity

+—— Bioaccumulation
Databases +—— Carcinogenicity

+—— Developmental Toxicity / Teratogenicity

—— Genetic Toxicity

= Immunotoxicity

+—— Irritation / Corrosion

+— Neurotoxicity

= Photoinduced toxicity

ce/s | +— Repeated Dose Toxicity )

e — sensitisation AN SW AOP [
M Transgeni t Databast +— ToxCast _
] 0gen assay database +—— Toxicity to Reproduction )

M ZESET datebase L) Toxicokinefics, Metabolism and Distribution [

Options 4

[ ] select | unselectan | nvert

Sele
M Rodent Inhalation Toxicity Database [k

Follow the steps if you 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
Gather experimental data — step 1

Toxicity information on the target chemical is electronically collected from
the selected datasets.

A window with “Read data?” appears. Now the user could choose to collect
“all” or “endpoint specific” data.
S8 ARITCOLRGX T T E m =

[

nnnnn

1. Click OK to read
all available data
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QSAR TOOLBOX

Types endpoint correlations

Continuous vs. continuous
Gather experimental data — step 1

01010
QSAR TODLBOX @ FI_I. oo

» Profiling Dat: ¥ Category definition » Data Gap Filling

Data Impart Export
w & 0
Gather Import  IUCLIDG IUCLIDG

° Documents. Filter endpoint tree...

& Document 1
£ ToxCastDB

Structure

‘”\L)\ ;;{;L.[%l i_;l;'lf?:/

[# Structure info

[#] Parameters

[# Physical Chemical Properties

[# Environmental Fate and Transport
[#] Ecotoxicological Information

[Z] Human Health Hazards

—— Acute Toxicity

—— Bicaccumulation . | x
. Databases —— Carcinogenicity 4 [
Options 4 — D Toxicity / Ter
[r ][ selectan [unceecan | e | W cocic oy 54669 points sdded across 1813 chemicals.

—— Immunectoxicity
+—— lrritation / Corrosion

— Neurotoxicity ) [

—— Photoinduced toxicity .
apan MHLW —— Repeated Dose Toxicity
; ’i“";"i“‘t":'” = | sensitisation AW SW AP | I I 1
R ToxCast (1213/54869) M:00039mg/l T M:00545 Tma/L al
y database —— Toxicity to Reproduction .
icokineti i and Di:

Inventories

Select All_|| Unselect Al

M Canada
u

1. Click "OK"” to close the window
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QSAR TOOLBOX

Types endpoint correlations

Continuous vs. continuous
Gather experimental data — step 1

gsAR TooLeox [

» Profiling ; » Category definition  ® Data Gap Filling

Import Export

a @ O

Gather Import  IUCLIDG IUCLIDE

Q Frarmeis Filter endpoint tree...

& Document 1

S ToxCastDB h ol a N o
- 7 ~r I
.

[£] Structure info
[#] Parameters
[# Physical Chemical Properties
[# Envil Fate and
[#] Ecotoxicological Information
[=] Human Health Hazards
—— Acute Toxicity
—— Bioaccumulation
—— Carcinogenicity
—— D Toxicity /
—— Genetic Toxicity
—— Immunotoxicity
—— lrritation / Corr
—— Neurotoxicity
ToxCastDB +—— Photoinduced
ity Japan MHLW L Repeated Dose|
—— Sensitisation AW SW ADP:
Transgenic Rodent Database (] ToxCast |
M Yeast estrogen assay database 5] ACEA (ﬁowsﬁo] M: 0.0038 mg/L W 0.000585 mg/L
ET database & Apredica (425/2653) |
(] Atiagene (1374M11710)| M: 2.06 mg/L
Inventories (¥ BioSeek (971/21906)
(3] NCGC (1475/6890) | M: 23.3 mg/L m! M: 0.000106 mg/L m M: 0.00017 mgy/L
(+] Novascreen (975/8054)| M: 0.0272 mg/L ! _M: 00121 mg/L
(] Odyssey Thera (969/2794)| M: 19.8 mg/L m M: 248 mg/L ] M: 0.0545 mg/L
(+] Undefined Assay provider (2/2)
+——— Toxicity to Reproduction

{5 ism and Di:

Databases

Options 4

[ ][ select Al |[ Unselectall || Invert
i i n

TM:832 mg/L
M: 27.5 mg/L
M: 2.06 mg/L
M: 9.85 mg/L
M: 165 mg/L
M: 7.8 mg/L

M: 138 mg/L

1801 mg/L
1109 mg/L
1244 mg/L
1471 mg/L
1 0.242 mg/L
;0185 mg/L
£ 0.107 mg/L

m! .M: 0.0141 mg/L

ons 4

Select All_|| Unselect Al

n
A4 R4 44

HPVC QOECD
W METI Japan

1. ToxCast data has been loaded on datamatrix in a separate node of “Endpoint tree”
called “ToxCast”

T
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QSAR TOOLBOX

Types endpoint correlations

Continuous vs. continuous
Define target endpoint — step 2
QSAR TOOLBOX @ rh ?mm%. g

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

Data Import

gamm

Gather Import  IUCLIDG IUCLIDG

° Documents. Filter endpoint tree...

& Document 1 )
£ ToxCastDB . o o
Structure P R .,\(l\ Neod QL0
CHa -
oAy y
+—— Photoinduced toxicity |
—— Repeated Dose Toxicity |
—— Sensitisation AW SW AOP i
(600/660)| M: 21.2 mg/L M:0.0039 mg/L M: 0.000585 mg/L M: 801 mg/L .: M:9.32 mg/L |
(425/2653), | [ | M: 109 ma/L | M: 275 mglL al
(1374111710)| M: 2.06 mg/L al | M001Tmg/l | TM: 244 mgiL | M:206 mg/L al
Databases (971721906) — | M: 477 mg/L | M 985 mg/L al
Options 4 - -
m Select All Unselect All Invert NCGC Reporter Gene Assay ERa Agonist 1
i E Homo sapiens
estrogen receptor 1
e itization ECETOC AC50 (374/505) M:000017mg/l M: 9.12E-05 mg/L .: M: 542 mg/L ]
Teo-xc,::cl'ﬂﬂ —{#] NCGC Reporter Gene Assay ERa Antagonist (487/559)| M: 19.1 mg/L | M: 0.000531 mg/L | | | M: 7.62 mg/L
Toxicity Japan MHLW seimiionien R :
M Toxicity to reproduction (ER) +—{#] Tox21_AhR_viability (319/319) M: 0.000106 mg/L
M ToxRefDB US-EPA | Tox21_AR_BLA_Agonist_ch1 (439/439)) M: 000436 mg/L | M: 0.000991 mg/L | [ M: 0242 mg/L M 16.5 mg/L
. ‘Tf_emar;g:;’tc}:::EEF;ZEE;B;‘-;E;‘;SE -m ToX21_AR_BLA_Agonist_ch? (67167) M: 0.183 ma/L |
M ZEBET database | Tox21_AR_BLA_Agonist_ratio (89/29) [ [ | M:0311 mg/L
—{#) Tox21_AR_BLA_Antagonist_ratio (1500150, M: 3 mg/L
] Tox21_AR_BLA_Antagonist_viability (207/207)| M: 144 mg/L I |
Nt |3 Tox21_AR_LUC_MDAKB2_Agonist (90/90) [ M:2.86 mg/L [ T M: 0152 mg/L
| Tox21_AR_LUC_MDAKB2_Antagonist (56/56) | | |
LBl ind] m —E|Tnx21 AR_LUC_MDAKB2 Amagnnu;t viability (291/291) |'M: 0.000106 mg/L
M Canada 1

The target endpoint is AC50 assoaated with assay "NCGC Reporter Gene Assay
ERa Agonist”

1. Click on the cell related to the investigated endpoint, below the first chemical of
datamatrix
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QSAR TOOLBOX

Types endpoint correlations

Continuous vs. continuous
Define target endpoint — step 2

01010
QSAR TOOLBOX @ é th o

» Input » Profiing ¥ Category defirition  » Data Gap Filling
Workflow

e

Trend analysis | <ad . __ Zandardized Automated

[~} Documents Filter endpoint tree...

i D=ocumenl 1
] B o4
e Structure \/@ /©/ e 5 ~ ':’ B e ﬁl@L
I % , e,
e T 1 T 7 i Ty T 5 &
) Apredica (4252653) | | | | M:1.68 mgri al | |
|3 Attagene (1374710 | M: 0.88 mg/L g MOTEmgl 062 mgll o [M:T1Emgil | M162mg/L | M0033mgll I Mi103 mgll |
|3 BioSeek 971721908)| M:012Tmg/L M 016 mg/L al |M0464mgl — TM0S3Oml M023mgl | [M0g63mol 1
aINcee
NCGC Reporter Gene Assay ERa Agonist
Homo sapiens | 2
estrogen receptor 1 L
AC50 (374/50) A ;0156 mgiL .: :M:UA?S mg/L | [
+—{&] NCGC Reporter Gene Assay ERa Anfag{487/5: B ANE mall M: 0.727 mg/L M: 5.52 mg/L
| Tox21_ANR. (237/237) ossible data Incansistency X b | | |
& Tox21_ARR _viability (319/319)
1] Tox21_AR_BLA_Agonist_chi (4300439)(|  Gap filling scale/unit
| Tox21_AR_BLA_Agonist_ch2 @ren|| @ logli/mol/l)
| Tox21_AR_BLA_Agonist_ratic womg)|| = HM
(-] Data Gap Filling Settings - Tox21_AR_BLA_Antagonist_rati  (1501150){| Data 505/505; Chemicals 374/374 | | |
_ | Tox21_AR_BLA_Aniagonist_viability  (207/207) | M:153 mg/L [ | M 124 mo/L
8::5 f;::m:l‘:l':::: ] Toi21_AR_LUC_MDAKE2_Agonist  (90%0) Cancel
i Tox21_AR_LUG_MDAKE2_Antag (56156) - - \Y
At this position: I Tox21_AR_LUC_MDAKE2_ Antagonist \(201/241) M:15 mg/L
Select a cell with a rigid (bold) path (5] Tox21_Aromalase_nfibition (155/155) 4 | M:33mglL
Automated workflows +—# Tox21_Aromatase_Inhibition_viability  (303/303)]
Standartized workflows ] Tox21_AutoFluor_HEK293_Cell_red )
& Tox21_AutoFluor_HEK293_Media_blue  (16/16)]
+—{#] Tox21_AutoFluor_HEK293_Media_green (5/5)|
+—{#] Tox21_AutoFluor_HEK293_Media_red (7))
| Tox21_AutoFluor_HEPG2_Cell blue  (18/18)
Tox21_AuloFluor HEPG2 Cell green 616

1. Click on “"Data Gap Filling”; 2. Highlight the empty cell next to the AC50 endpoint associated
with illustrated assay: "NCGC Reporter Gene Assay ERa Agonist” 3. Select "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
Define target endpoint — step 2

01010
QSAR TOOLBOX @ 5 l'h Shoo

» Profiling ¥ Category definition ¥ Da

e e

(Q)SAR  Standardized Automated

Ereriois Filter endpoint tree...

g : : : B S
Y Enter GF(TA) with 357 chemicals, 486 data poin| | Il \/@ T——.1 _or S . J
= Sy [Qj\ e N
Mammalia (mammals) _
Homo sapiens
estrogen receptor 1
AC50 (356/486) | M: 0156 mg/L | M: 0478 mg/L | M: 254 mg/L | M:231 mg/L | M: 202 mg/L | M: 7.53 mg/L | M: 277 mg/L .]
| 5] NCGC Reporter Gene Assay ERa Antagi120/142) | M: 106 mg/L a|M:0727 mglL | M: 0000358 mg/L M: 1.97 mg/L
|3 Tox21_AnR (83/83)
| Tox21_AnR_viability (63/63) | | [M:0000358 mg/l. | | | | M: 0859 mg/L
|3 Tox21_AR_BLA_Agonist_chi (1151115)| M:0367 ] () | rormation % | M: 857 ma/L
| Tox21_AR_BLA_Agonist_ch? (36136)
] Tox21_AR_BLA_Agonist_ratio (45/45) | M:0.57 mag/L
| Tox21_AR_BLA_Antagonist_ratio (45145) 19 abserved values for 18 chemicals were excluded due to missing X descriptar valuefs) |
|7 Tox21_AR_BLA_Antagonist viabilty ~  (65/66) | M: 012 mg/L
] Tox21_AR_LUC_MDAKB2_Agonist (30r39)| M: 48 mg |
|7 Tox21_AR_LUC_MDAKEZ_ Antagonist  (10/10)
- . |7 Tox21_AR_LUC_MDAKE2_Antagonist vial(52/62) M: 15 mg/L M 0.000358 mg/L
Data Gap Filling Settings " } ] ]
+—{% Tox21_Aromatase_Inhibition (38/38) M:33 mg/L
Only endpoint relevant +—{#] Tox21_Aromatase_Inhibition_viability (62/62) | M: 823 mg/L M: 1.92 mg/L
Only chemical relevant {3 Tox21_AutoFluor_HEK293_Media_blue (66)] 1
At this pasition: | Tox21_AutoFluor_HEPG2_Cell_blue (6/6) | | |
—{# Tox21_AutoFluor_HEPG2_Media_blue (5/5)
o (Beclpan | Tox21_ELG1_LUC_Agonist (38738) | | | M: 676 mg/L
Automated workflows = } } }
iy ] Tox21_ELG1_LUC_Agonist_viabilty ~  (52/52) [ [ | M: 164 mg/L [
| Tox21_ERa_BLA_Agonist_ch1 (95/95) M: 0.945 mg/L M: 0357 mg/l M: 7.84 mg/L
1] Tox21_ERa_BLA_Agonist_ch? (2141214) M 0632 mg/L | [ M:3.25 mg/L [ M: 245 mg/L
| Tox21_GR_BLA_Agonist_ch1 (&1/81) | M:3.62 mg/L | | | | | M: 175 mag/L | M:0.000102 mg/L
| ) Tox21_GR_BLA_Agonist_cii2 (616) [ [ [ | | | |
] Tox21_GR_BLA_Agonist_ratio (68/68) [ M:981 mg/L | M: 102 mg/L
| &) Tox21_GR_BLA_Antagonist_ratio (25/25) | |
|3 Tox21_GR_BLA_Antagonisi_viabilty  (77/7T) [ M:45T mg/L | M:0212 mg/L
Tens w it s 2.0

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

Types endpoint correlations

Continuous vs. continuous
Enter Gap filling — step 3
0'e %

o Do Filter endpoint tree... 1 [target] 3 4 s 5 10 18 18
T
; o o ~a { I
SULCEE rine ey =0T o AN \#} A - :’t
~ ) 7 & J ‘/[ N
L acs0 (3561436) M: 000017 mg/L__ [ M:000016 g/l [ M 1:52 mg/L | Mi 843 mg/L o Mi453 mg/L [M:232 mg/L [ 133 mg/l I
t—{ NCGC Reporter Gene Assay ERa Antag(121/143)| M: 19.1 mg/L M: 7.62 mg/L
Tox21_ANR (83/83) I I M:937 mg/L I I
) Tox21_ANR_viabilty (63/63) | | |
Tox21_AR_BLA_Agonist_chi (15/115)| M: 0.00436 mg/L | M:0242 mg/L M 165 mg/L | I I M:0435 mg/L
| Tox21_AR_BLA_Agonist_ch2 (36/36) [ M:0.183 ma/L I TM: 233 g/l | I I o
Tox21_AR_BLA_Agonist_ratio (45/45)| M:0311 mgrL I I ™
| Tox21_AR_BLA_Antagonist_ratio (45/46) M:3 mg/L I I TM: 462 mg/L I
Tox21_AR_BLA_Antagonist_viability (67/67)| M: 144 ma/L I I TM: 127 mgrL I
|3 Tox21_AR_LUC_MDAKB2_Agonist (3838) [M:0152 mg/L I W
Tox21_AR_LUC_MDAKB2_Antagonist  (10/10) I I
|~ Tox21_AR_LUC_MDAKB2_Antagonist_viai(62/62) | I I [M:0000104 ma/L | M:6.52 mg/L ™
@ Tox21_. T (38138) I I I T T T
] Tox21 bilty  (62/62) | | I | M: 219 mg/L ™
~ B s il et Tox21 3 ja_blue  (6/6) I I I T T T
3 Tox21 blue (6/6)
Mo
M0 ~
, s |/ Trend analysis prediction for AC50, based on 356 values Select / filter data
Predicted: 1.93 mg/L
: — } Modelequation: m; 2 492 (+0.176) + 00382 (200422} * log Ko, log{1/moil) o
0 Adequacy F .- ° Descriptors / dsts
- . Model/QSAR
Cumulative frequencl =8 ° e o
g hd L T Calculation options
Residuals g o % _®g ° T
£ [ 4 g e® e options
Statistics 25 E e ® .. ‘. .‘ o '. s o - o n
e T il
ot = 4 I

T T T T T
k] -4 2 0 2 4 w 1 18 2 E
log Ko / Accept predicti

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.

1. Data Gap filling stage 2. Trend analysis approach is applied 3. AC50 endpoint related to ER enzyme
assay ia plotted on Y-axis 4. Pay attention that default descriptor displayed on X-axis is log Kow.

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




QSAR TOOLBOX

Types endpoint correlations

Continuous vs. continuous
Replacement of default X-descriptor (logKow) with AC50 data — step 4
QSAR TOOLBOX 6 E E m g

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

Gap Filling JECD QSAR Toolbox
for Grouping Chemicals

into Categories
< o Categorie:

Standardized Automated Developed by LMC, Bulgari

Filter endpoint tree...

Structure

L— acso { (2) select endpoint descriptor — O x | |m20zmgl [M:753 mg/t [M:277 mg/t | M:075 mg/L @
t—{#] NCGC Reporter Gene Assay ERa Antag| M: 1.97 mg/L
elow are the tree positions which contain experimental data for analogues. 1 1 1 1
£ Tox21_ANR Bel h i hich contai imental data for znal
Tox21_ANR_viabily Select one of them to use it as a X descriptor: — I 0859 mail
() Tox21_AhR_viabili : 0859 mg
) Tox21_AR_BLA_Agonist_chi 4 Human Health Hazards (357/16310) — | M:857 mg/L |
| Tox21_AR_BLA_Agonist_ch2 4 ToxCast (357/16310) |

N I ACEA (189/230) 1
|3 Tox21_AR_BLA._Agonist_ratio predica (110/813) 3 | M:957 ma/L
| Tox21_AR_BLA_Antagonist_ratio Attagene (200/2940)

r
r
) Tox21_AR_BLA_Antagonist_viability : 'GSEE EJ M:0.12 mg/L
) Tox21_AR_LUC_MDAKB2_Agonist ) vy A |
| Tox21_AR_LUC_MDAKE2_Antagonist I Qdyssey Thera (238/1122) E T
] Tox21_AR_LUC_MDAKB2_Antagonist_vi i
| Tox21_Aromatase_Inhibition
[« ] ) Tox21_Arematase_Inhibition_viability M: 823 mg/L M: 1.92 mg/L
. ) Tox21_AutoFluor_HEK293_Media_blue
(-] Data Gap Filling Settings | Tox21_AutoFluor HEPG2_Cell_blue
L 15 T34 AudaCiine LEDAY Madin s
Only endpoint relevant >
Only chemical relevant
At th ition: osmEs Trend analysis prediction for AC50, based on 356 values Select / fiter data o
is position i Prediceea o8 m
5 - Modsl squation: ACS0 = 453 (20.175) + 00362 [20.0422)  log Ko log(1/maiL) N
Select a cell with a rigid (bold) path —— Er Ty rrmsen
Automated workflows L]
Standardized workflows I T=erneiann

Change descriptor units

Cumulative frequency | 28 o
£ Edit descriptor options
Residuals =
B Select endpoint tree descriptor
Statistics. e
2 Model/QSAR
Calculation aptions

/ Accept prediction

1. Click on "“Descriptors /data”; 2. Go on "“Select endpoint tree descriptor”; 3. A window
with arranged “Endpoint data tree” appears. Expand the endpoint tree;
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QSAR TOOLBOX

Types endpoint correlations

Replacement of default X-descriptor (logKow) with other AC50 data -

O

» input

QSAR TOOLBOX

» Profiling

Gap Filling

Trend analysis Read across (Q)SAR  Standardized Automated

Documents Filter endpoint tree...

Continuous vs. continuous

Select endpoint descriptor

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

I Attagene (290/2040)
! BioSeck (210/6558)
“

NCGC Reporter Gene

(356/486)

I
& Document 1 I NCGC Reporter Gene ¢ (120/142) . :
D) Example_file_AW_SW_Ecof I Tox21_AhR (83/83) J ™ !
L Bample file AW SW Ecots Structure ' Tox21_AhR viability (63/63) /Ij> L ) X w oo
i Document 2 I Tox21 AR BLA Agonist chl (115/115] S o ' @
# CAS: 625 I Tox21 AR BLA Agonist ch? (36/36) o on :
2 CAS 62 I Tex21_AR_BLA_Agonist ratio (45/45) 1 ’
T L acso q | Tox21 AR BLA Antaganist ratio (46/46) M: 2.02 mgrL M 7.53 mgiL M: 277 mgiL | M:0.75 mg/L
ToxCastDB | 7] NCGC Reporter Gene Assay ERa Antag( ! Tox21_AR_BLA_Antagonist_viability {66/66) | M 197 mg/L | | @
Y Enter GF(TA) with 357 chemicals, 486 data points | & Tox21_AnR I Tox21_AR_LUC_MDAKB2 Agonist (39/39) b 1 1 T )
- I Tox21_AR_LUC_MDAKEZ_Antagenist (10/10) - ] ]
+—{#] Tox21_AhR_viability I Tox21_AR_LUC_MDAKB2_Antagonist_viability (62/62) | | | M: 0.859 mg/L
| 5 Tox21_AR_BLA Agonist chi | Tox21_ Aromstase Inhibition (38/38) M: 857 mgiL
| Tox21_AR_BLA_Agonist ch2 I Tox21_Aromatase_Inhibition_viability (62/62)
I Tox21_ AutoFluor HEK293 Media blus (6/6) - }
[ Tox21_AR_BLA_Agonist_ralio I Tox21_AutcFluor HEPG2_Cell_blue (6/6) | | M: 857 mg/t
3 Tox21_AR_BLA_Antagonist_ralio I Tex21_AutoFlucr_HEPG2_Media_blus (5/5) i |
|2 Tox21_AR_BLA_Antagonist_viability I Tox21 LG LUC Agonist [38/38) M: 0.12 mg/L
| Tox21_AR_LUC_MDAKE2 Agonist I Tox21_ELG1_LUC_Agonist_viability (52/52) I 1
i " -
[ Tox21_AR_LUC_MDAKB2_Antagonist 4 Tox21_ERa_BLA_Agonist_ch2 (214/214) ]
3 Tox21_AR_LUC_MDAKB2_Antagonist i 4 Animalia (snimals) [214/214] [ M
+—{#] Tox21_Aromatase_Inhibition 4 Chordata (chordates) (214/214) 3
] Tox21_Aromatase_Inhibition_viability “ Mammalia [mammals) (214/214) [ M:823 mo/L [ M: 192 ma/L

Only endpoint relevant

t—{#] Tox21_Auiol
] Tox21_Auiol

L s raund Ak

Data Gap Filling Settings

The OECD OSAR Toolbox
for Grouping Chemicals

4 Homa sapiens (214/214)
4 Undefined Entrez gene name (214/214)
ACS0 (214/214)

20 D1 A Aecnics —l1 1014011

Fluor_HEK293_Media_blue
Fluor_HEPG2_Cell_blue

Clhine LIEDAD Mnrin kina

7.1

Only chemical relevant

[ o [ cancer |

Descriptors

At this position:

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

Prediction

Cumulative frequency

Residuals

Statistics

button

Trend analysis prediction for AC50, based on 356 values
Predicted: 1.09 mg/L
Model equation: ACSD = 4902 (:0.176) + 0.0382 (+0.0422) * log Kow. logi1/mal/L)

Select / filter data

Gap filling approach

C
L

3
1

AC30 [legi1/mel/L)]

Descriptors / data

Change descriptor units
Edit descriptor options
Select endpoint tree descriptor

* Model/QSAR

Calculation options

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 (214/214); 3. Click "OK”




QSAR TOOLBOX

Types endpoint correlations

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

QsAR TooLsox (02 th - [=!

» Input » Profiling » Category definition Filling » Report

The OECD QSAR Toolbox
Chemicals

Trend analysis Read across  (Q)SAR  Standardized Automated

° Documents Filter endpoint tree...
i Document 1 o . H
- 5 Pl H
Structure VO 0 e 2 -5 N o
& Document 2 = . oL ] :
# CAS: 625 - “ o !
A cas
L— Acso as6/435) | ' O-156 mo/L | M 0478 g/l M 254 mg/L M: 231 mg/L M: 202 mg/L M: 753 mo/L M: 2.77 mo/L g
£ Tox _ _ _ | NCGC Reporter Gene Assay ERa Antagy120/142) M 10.6 mg/L | M:0727 mg/L |M-0000358 mgL | | | M:1.97 mgrt
Y Enter GF(TA) with 357 chemicals, 486 data points ] Tox21_ANR (83/23)
] Tox21_AnR_viability (63/63) M: 0.000358 mg/L M: 0853 ma/L
=) Tox21_AR_BLA_Agonist_ch1 (115/115)| M: 0367 mg/L M: 7.66 mg/L. | | | | | M: 8.57 mg/L
| Tox21_AR_BLA_Agonist_ch2 (36136)
t—{#] Tox21_AR_BLA_Agonist_ratio (45/45)) N bled ) % M: 9.57 mg/L
| 4 N <t L ] I ]
| Tox21_AR_BLA_Antagonist_ratio (46/46) ossible data Inconsistency
|E Tox21_AR_BLA_Antagonist_viabilty ~  (66/65) - M: 0.12 mg/L
l——| Gap filling scale/unit - 4
t—{# Tox21_AR_LUC_MDAKB2_Agonist (39739)| M:4 (1/maliL)
| &) Tox21_AR_LUC_MDAKEZ_Antagonist (10110 ame
| Tox21_AR_LUC_MDAKB2_Antagonist via/(62/62) g/l M
| Tox21_Aromatase_Inhibition (38138) Data 214/214; Chemicals 214/214
_ +—{#] Tox21_Aromatase_lnhibition_viability (82/82) M: 8.23 mg/L M: 1.92 mg/L
| &) Tox21_AutoFluor HEK2G3 Media_blus  (6/5) [ Concel
[~} Data Gap Filling Settings |—F Tox21_AutoFluor_HEPG2_Cell_blue (6/6) T T
L Tavd1 MdaClinr UCDARY Madic ks Sy i
Only endpaint relevant < >
Only chemical relevant |

Trend analysis prediction for AC50, on values Select / filter data
Predicted: 1.09 mg/L
Model equation: ACSD = 482 (£0.176) + 0.03682 (£0.0422) * log Kaw. log{1/mai/L)

At this position: Descriptors.

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

Gap filling approach

Prediction

Descriptors / data

Change descriptor units

Cumulative frequency | =8
£ Edit descriptor options
Residuals =
g Select endpoint tree descriptor
Statistics 5 & |
< — Model/QSAR
L ] . .
S Calculation options
[ ]
: : : : Visual options N
5 -4

18 20
log Kow / 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

01010
QSAR TOOLBOX @ l‘h oo %

» input » Profiling P Category definition ¥ Data Gap Fillng ¥ Report

Gap Filling Workflow The OECD QSAR Toolbox
for Grouping Chemicals

B G 2 ° il Catagris

Trend analysis Read across (Q)SAR  Standardized Automated A
° Prerrmis Filter endpoint tree...
=nt 1 . “
nple_file_AW_SW_Ecotox | A —
Example file AW_SW_Ecotox Structure R ] J J/T/QJ . e B .
ant 2 ] pelg k ¥ o
-
L— acso @14343) [V 056 ma/L | M:753 mo/L M: 277 mg/L | M: 555 mafL | ME8E mo/L M: 111 mg/L 2| M 222 mg/L o | M- 0000267 mg/L @
B t—{#) NCGC Reporter Gene Assay ERa Antagoni(69/81)| M: 10.6 mg/L n M: 1.97 mg/L
nter GF(TA) with 357 chemicals, 486 data points 1 T T : t - - -
) Tox21_ANR 48149)
8 Endpoint X-axis descriptor: AC50; Undefined Entrez gene S ) ! I I ! I ! | |
) Tox21_ANR_viability (38/38) M: 0.850 mg/L M: 107 ma/L @
1] Tox21_AR_BLA_Agonist_cn1 @0r70)| M: 0367 ma/L M: 7.66 ma/L M: 857 ma/L M: 000131 mag/L
] Tox21_AR_BLA_Agonist_cn2 (34134) M:0231 mg/L
1) Tox21_AR_BLA_Agonist_ratio (25125) M: 957 ma/L M: 0178 mg/L
3 Tox21_AR_BLA_Antagonist_ratio (3333) R - B B - M: 0.0754 mg/L
nformation L | |
| Tox21_AR_BLA_Antagonist_viabilty ~  (34/34) M:
| Tox21_AR_LUC_MDAKE2_Agonist (@232) M: 10.5 mg/L M: 0.2 mg/L
3] Tox21_AR_LUC_MDAKE2_Antagonist (414)] 143 ohserved values for 142 chemicals were excluded due to missing X descriptor value(s) | M: 249 mg/L |
1] Tox21_AR_LUC_MDAKE2_Antagonisi_via(35/35) M:
1) Tox21_Aromatase_lnhibition (@2i22)
- To:21_romatace_nnotion_vaokty  (3635)
| Tox21_AutoFluor_HEK293_Media_blus  (5/5) T 1
(] Data Gap Filling Settings ) Tox21_AutoFluor_HEPG2_Cell_blug (515)|
L1 Tt mitnCine GEDRY Mma nin
Only endpoint relevant >
Only chemical relevant
At this position: Gmerres Trend analysis prediction for AC50, based on 356 values Select / filter data -
Predict
Select a cel with a rigid (bold) path . Modsl equzto Gap filling :
Automated workflows reciction
Standardized workflows R r o PosmmeierE
= Change descriptor units
Cumulative frequency | =8
B Edit descriptar options
Residuals =
B Select endpoint tree descriptor
Statistics 6
ES Model/QSAR
Calculation options
; Visual optiens Ny

1. Click "OK"” on the message informing you excluded number of chemicals due to missing
X-descriptor data. They are analogues with no such type AC50 data. 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

QSAR TODOLBOX @ SB100 %

» input » Profiling » Data g » Report

Gap Filling

Trend analysis Read acre (Q)SAR  Standardized Automated

[~} Ersriers Filter endpoint free...

The OECD QSAR Toolbox
ouping Chemicals

ent 1 . )
ple file AW SW i . [® X
Example. file_AW_SW. structure ﬁ e ____V\’\\J \)% ) @I,‘\,J Yi U
o4
L— acso @144 | : 0156 marL | V753 mglL [M277 mgrt | M 555 mgrL | M 686 mg/L [MTTT gt al
oAbt 357 chrmenks 486 ot ot |E NCGC Reporter Gene Assay ERa Antagoni(68/81) | M: 108 mg/L al
@ Endpoint X-axis descriptor: ACS0; Undefined Entrez gene [EToelamR e } } } ! } }
| 2] Tox21_ARR _viabiiity (38138) ;0859 mg/L M: 10.7 mg/L
() Tox21_AR_BLA_Agonist_ch1 (70/70)| M: 0367 mg/L | 'M: 766 mg/L [ 'M: 857 mg/L | | | |
| Tox21_AR_BLA_Agonist_ch2 (34134) | | [M:0231 mg/t
|3 Tox21_AR_BLA_Agonist_ratio (25125} | T M: 957 mg/L T
| Tox21_AR_BLA_Antagonist_ratio (33133) | | M 0.0754 mg/L
|3 Tox21_AR_BLA_Antagonist_viability (34134) T M: 874 mg/L TM:0.12 mg/L I I
|3 Tox21_AR_LUC_MDAKB2_Agonist (3232)| M: 4.8 mg/L | | | M 105 ma/L TM:02 mg/L I
| Tox21_AR_LUC_MDAKB2_Antagonist (4id) | | | | |
| Tox21_AR_LUC_MDAKB2_Antagonist_vial(35/35) [ M: 15 mo/L IZ
|7 Tox21_Aromatase_Inhibition (22122) | |
Y ) Tox21_Aromatase_Innibition_viabilty  (36/36) | | M:8.23 mg/L M 192 mg/L
() Tox21_AutoFluor_HEK293_Media_blue  (5/5) [ [ [
(] Data Gap Filling Settings |3 Tox21_AutoFluor_HEPG2_Cell_blue (5/5)
L i rost huaCinr UEDAD bandia Win 2
Only endpoint relevant >
Only chemical relevant
At this position: Descriptors 'F'e"" 33";] AP"“' Select / filter data -
<, . 1.08 (+0344) + 0790 [+ -
. S
Standardized workflows. ge Descriptors / data

Adequacy

Change descriptor units

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

Cumu::::juenw EE __Edildes(riph:rapﬁun;
' o Caleulation opticns
: 2 ’ » ¢ | ACS0 [log(1/mol/L)] 1 ¢ & ! 2 ® 1 /Acceptpledicti_
1. The graph obtained after replacing log Kow with Toxcast endpoint is visualized;
2. The equation including endpoint data is rebuild;
35




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 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
Sidebar of profiles relevancy

Once the endpoint is selected, the relevant profiles and metabolic
transformations are highlighted.

| Subcategorization [m] X

i s Adjust options
) "
Colorby: | Target endpoi ~ | Leg ! Legend x

DNA binding by OECD

Estrogen Receptor Binding Target endpoint
Hydrolysis haff-lfe (Ka, pH 7)(Hydrowin)

Hydrolysis haff-lfe (Ka, pH 8)(Hydrowin)

Hydrolysis haff-ife (Kb, pH 7)}(Hydrowin)

Suitable
Hydrolysis haff-life (Kb, pH 8)(Hydrowin)

Hydralysis half-ife (pH 6.5-7.4) Plausible

Tonization at pH = 1

Tonization at pH = 4 . ||
Tonization at pH = 7.4 D Unclassified

Ionization at pH = 9

Protein binding by OASIS F

Options 4

Select All || Unselect Al
Do not account metabolism

4 Documented
Observed Mammalzn metabolism
Observed Microbial metabolism
Observed Rat In vivo metabolsm
Observed rat Iver metabolism with quantitative data
Observed Rat Liver 59 metabolism

4 Simulated
Autoxidation simulator
Autoxidation simulator (alkaline medium)
Dissociation simufator
Hydrolysis simulator (acidic)

Hydrolysis simulator (basic) Selected

Hydrolysis simulator (neutral) Select different
in vivo Rat metabolism simulator

Microbial metabolism simulator v Remove selected

o Suitable - developed using data/knowledge for the target endpoint;
Plausible - structure-based; form broader group of analogues;
o Unclassified - all profilers, which are not classified in any of the categories above.
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QSAR TOOLBOX

Types endpoint correlations

Continuous vs. continuous
Subcategorization by Estrogen receptor binding profiler

QSAR TOOLBOX N h Shro0 %

¥ Category definition ¥ Data Gap Filling » Report

The OECD QSAR Teol
Subcategorization for Grouping Chemicals

Options 4 Adjust options into Categol
Select All || Unselect All Invert About Developed by LMC, Bulgaria
Biodegradation primary (Biowin 4) ~ -
Biodegradstion probebiity (Soviin 1) Non binder, without OH or NH2 group
Bindegradation probability (Biowin 2)
Biodegradation probability (Biowin 5) - ):
Bindegradation probability (Biowin 6) ‘Y\fl
Biodegradation probability (Biowin 7) 1
Biodegradation ultimate (Biowin 3) 2 |
DNA binding by OASIS : g 2 2 2 g : g
DNA binding by OECD (214/343) g M: 2.77 mg/L | M: 555 mg/L | M: 686 mg/L M: 1.11 mg/L | M: 224 mg/L | M: 0000267 mg/L [ M: 0.929 mg/L | M88s mg/L

ERa Antagoni(69/81)| M: 1.97 mg/L M: 000222 mg/L | M: 0.000236 mg/L
Hydrolysis half-ife (Ka, pH 7)}(Hydrowin) (49/49)|
:ng;:s?s :i‘me EK’G‘; D: *3))((:Yddf°w‘_ﬂ)) (38/38)| M: 0859 mg/L M: 10.7 mg/L M: 0.000198 mg/L M: 0.000236 mg/L
fydrolysis half-ife (Kb, p ydrowin : B :

Hydroiysis ha ife (Kb, pH 8)(Hydrowin) (70/70)| M: 857 mg/L M: 0.00131 mg/L M: 218 mg/L
Hydrolysis half-ife (pH 6.5-7.4) (34734)] M: 0.231 mg/L M: 1.02 mg/L
Ionization at pH = 1 Y 9.57 mg/L M: 0.179 mg/L M: 1.44 mg/L
Ionization at pH = 4 . D_‘HE”‘W’“ target by bt M: 0.0754 mg/L
- T it least one category L

Options 4 A M: 10.5 mg/L M: 02 mg/L

Select All_|[ Unselect Al || invert /"ﬂgﬂﬂl’»‘ @) M: 2.48 mg/L |

Do not account metabolism .. | | () Moderate binder, OH grooup niagonist_vial(35/35)| M: 0.000198 mg/L

4 Documented 9) Non binder, impaired OH or NH2 group| (22122))
Observed Mfimma\an metabolism 9) Non binder, MW>500 iability (36/38)| M: 823 mg/L M: 1.92 mg/L M: 0.00118 mg/L
g:ﬁ:::g :;f?:imfegmm 34) Non binder, non cydlic structure dia_blue (55
Observed rat iver metabolism with quantitative da: 90) Non binder, without OH or NH2 qroup]| Bl (5/5) .
Observed Rat Liver 59 metabolism (1) Strong binder, NH2 group - e ] =

« Simulated (26) Strong binder, OH group
Autoxidation simulator @2) Very st binder. OH -
Autoxidation smulator (alkalne medium) &y strong binder, U graup Trend analysis prediction for ACS0, Select / filter data .
Dissociation simulator (3) Weak binder, NH2 group  Predicted: N/A
Hydrolysis simulator (acidic) (13) Weak binder, OH group )\ Vode! cquation ACS0 = 1105 (£03:44) + 0798 (00048 7 ACE logl1/moliL) Subcategorize

Hydrolysis simulator (basic)
Hydrolysis simulator (neutral)

in vive Rat metabolism simulator
Microbial metabolism simulator

Mark chemicals by WS
Mark chemicals by descriptor{_

Selected 142 (72/214)
Select different

Rat liver 5@ metabolism simulator
e

Ol b i i

Remove selected

Filter points by test conditions

Mark focused chemical

Statistics

.

Mark facused points

data

1. Open “Select/filter data” menu item, then click “"Subcategorize”; 2. Select “Estrogen |
receptor binding” profiler; 3. Select only Non binder categories by left mouse click and hold [*"
“Ctrl” button; 4. Click "Remove” button;
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QSAR TOOLBOX

Types endpoint correlations

Continuous vs. continuous
Correlation of active Estrogen receptor categories vs.AC50 endpoint

010
QsA
Subcategorization - a X =
Opions 4 Adjust options =
ect All_|[ Unselect All || Invert Options B b -
Biodegradation probabilty (Biowin 1) ~
Bincogragation probabity (sioan 2) Non binder, without OH 131 152 173 191 157 282 |66 292 1295 @
Biodegradation probabilty (Biowin ;
Biodegradation probabilty (Biowin e 6 P
Biodegradation probabiity (Biowin i X Nf?} T O 2 /@@j ‘-\,@J/QA.
Biodegradation ultimate (Biowin 3 oy " Fom < Q e @
DNA binding by QASIS )
DNA binding by OECD
feplPe)] M:0.981 mg M: 0000175 mg/L o ['M: 234 mg/L | M:327mglL M: 0000224 mg/L_  TM:552 mg/L M: 0.666 mg/L M: 2.06 mg/L M: 5.58 mg/L
Hydrolysis half-ife (Ka, pH 7)(Hydrowin} Ra Antagoni(25/31)| M: 851 mg/L
Hydrolysis half-ife (Ka, pH 8)(Hydrowin) (24i24)| M: 0.0681 mg/L M: 121 mg/L M: 27 mg/L M: 212 mg/L M: 0.177 mg/L
Hydrolysis half-ife (Kb, pH 7)(Hydrowin) T, . V0057 maT . . . .
Hydrolysis half-ife (Kb, pH 8)(Hydrowin) vyl | | M: 00879 mg | | | | |
Hydrolysis halF-ife (pH 6.5-7.4) (26/26)| M: 0,596 mg/L M: 0.0162 mg/L M: 0.000268 mg/L M:0.214 mg/L M: 00102 mg/L M: 0.000124 mg/L
Tonization at pH = 1 ¢ > (a19)| M: 0.326 ma/L T I T I T I T |
Tonization at pH = 4 () T T T T T T T —
Tonization 2t pH = 7.4 2 Differ from tarc
Ionization at pH = 9 t least on B (1eie) + —
Dratain hindinn hy VASTE M ey i abilty (11711 3 I [M 823 malt
Options 4 onist (1717)] M: 575 mg/L
Unselect AL || Invert egorist ) T |
Do not account metabolism - Moderate binder, OHIEMEIRIEINEAE) | M:14.2 mg/L ||
4 Documented (1) Strong binder, NHZ g (10/10) M: 109 mg/L | | 0
0::59“'53 Mﬂmft"‘?lr!" mﬂﬁmlﬁm (26) Strong binder, OH g| fiability  (13/13) [M:53 mg/L [M:267 mgrL ||
Dbsenvd Rat In s metabaim (22 erysrong binder | e blie (22 _ |
Observed rat Iver metabolism with quantitative data (3) Weak binder, NH2 gr IL_blue (22)l | M: 445 mgiL 0
Observed Rat Liver 59 metabolism (13) Weak binder, OH gr| [2 P2 o 5
« Simulated
Autoxidation simulztor —
Autoxidation simulator (akaline medium) Trend analysis prediction for AC50, Select / filter data
Dissociation simulator _ Predicted: N/A
Hydrolysis simulator (acidic) Mode! equation: ACS0 = 0.409 (£0.285) + 0.953 (=0.0497) * ACS0. log(1/mol/L) l:l
Hydrolysis simulator (basic) H
Hydrolysis s\muia't!m‘ (neutmg ¢ > Mark chemicals by WS
in vivo Rat metabolism simulator
Selected T (65/72
Microbizl metabalim simulstor (65/72) Mark chemicals by descriptor value
Rat liver 59 metabolism simulator Select different
T

Filter points by test conditions
“Moderate binders”

VS, AC50 data

ai ™

g
<

T
7 75 8 85 9 95 10
AC50 [log(1/mol/L)] / 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; 4 and in light blue on the

graph
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QSAR TOOLBOX

Types endpoint correlations

Continuous vs. continuous
Correlation of active Estrogen receptor categories vs.AC50 endpoint

? E — — — X8 @
QSAR TOOLBOX @ T 10100

» Profilng » Data » Category definition » Report

» Input

°| Subcategorization - [m] x

Options 4 Adjust options

Unselect All Invert About Options

Biodegradation probabilty (Biowin 1) ~ 5
Biodegradation probabilty (Biowin 2) Non binder, without OH
Biodegradation probabilty (Biowin 5)
Biodegradation probabilty (Biowin 6} . 10 P -
Biodegradation probabilty (Biowin 7) @ “ \@/Q_ '>(©/ )@i '>(©/
Biodegradation ultimate (Biowin 3) # Q ad N ” -. e
DNA binding by OASIS N
DNA binding by OECD
(721123) |8 M: 0000224 mg/L | M:5.52 mg/L M: 0.666 mg/L M: 2.96 mg/L M: 5.58 mg/L M: 1.27 mg/L | M: 0131 mgrL | M:6:32 mg/L M:
Hydrolysis half-ife (Ka, pH 7)(Hydrowin) ERa Antagoni(25/31)| | | M:7.12 mg/L
:Vimzﬂs :amﬂ EE D: gg((:\fimw‘_”% (24124) M: 121 mg/L M: 27 mg/L M: 212 mg/L M 0177 mg/L M: 11 mg/L M: 0227 mg/L M:
Iydrolysis half-ife (Kb, p lydrowin - = |
Hydrolysis haff-lfe (Kb, pH 8)(Hydrowin) (12/12)) M: 00879 ma/L = 4
Hydrolysis halfife (pH 6.5-7.4) (26126) | M:0214 mg/L | M: 00102 mg/L M: 0.000124 mg/L [ M:0.000329 mg/L
Ionization at pH = 1 < > (818)] M:
Ionization at pH = 4 (414)
Tonization at pH = 7.4 Differ from tarc J = 1
Tonization at pH = 8 At least ore glio (19/19)] | | M:6.57 mg/L
Brotein hindinn b NAST ¥ All categor fabilty  (11711) | | M: 8.23 mg/L [
Options onist (17117) M: 5.75 mg/L M: 849 mg/L M: 2.58 mg/L
£ selectan | unselectan | invert fizgonist  (313) e ]
Do not account metabolsm || (7) Maderate binder, OH| Magonist_via(13/13) | | M: 8.95 ma/L
4 Documented (1) Strong binder, NH2 g (10/10) | | |
Observed Mammalian metabolism (26) Strong binder, OH g| yiability (13/13)| M: 2.67 mg/L M: 5.93 mg/L
Cbserved Ml:mbla! membolxsrrf (22) Very strong binder, 1 Bdia_blus @)
Observed Rat In vivo metabolism T™Maa5
Observed rat liver metabolism with quantitative data I blue (22 Y4 | e me
Observed Rat Liver 59 metabolism (13) Weak binder, OH griliid " £ / s
4 Simulated 7/
Autoxidation smulator
Autaxsdation smutor (akaline medurm) Trend analysis prediction for ACSO, | Select fiter data |
Dissociation simulator Predicted: N/A
Hydrolyss srmufztor (acdic) Model equation: ACS0 = 0409 (20.285) + 0853 [0.0487) * ACS0, log(1/mol/L}
Hydralysis simulatar (basic) T 1 T L H
Hydrolysis simulator (neutral) < > Mark chemicals by WS
in vivo Rat metabolism simulator (

Microbial metabolism simulztor Selected 16 (36/72)

Rat liver 59 metabolism simulator Select different 2
Skin metabolism simulator
L ~ v Remove selected

Statistics.

Mark chemicals by descriptor value

Mark outliers

Filter points by test cenditions

Mark focused chemical

i

“Weak binders” vs. —
AC50 data F——

8.5 9 95 10
/ Accept prediction

7
AC50 {log(1/mol/L)]

1. Select "Weak binder” categories (left mouse click and hold “Ctrl” button);
2. The chemicals corresponding to the selected categories are highlighted in green;

N
o
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QSAR TOOLBOX

Types endpoint correlations

Continuous vs. continuous

Correlation of active Estrogen receptor categories vs.AC50 endpoint

About

Invert

Options

Adjust options

in 1)
Biodegradation probability (Biowin 2}
Biodegradation probability (Biowin 5}
Biodegradation probability (Biowin 6}
Biodegradation probability (Biowin 7}
Biodegradation uftimate (Biowin 3)
DNA binding by OASIS

DNA binding by OECD

Hydrolysis haff-life (Ka, pH 7)(Hydrowin)
Hydrolysis haff-life (Ka, pH 8)(Hydrowin)
Hydrolysis hal-ife (Kb, pH 7)(Hydrowin)
Hydrolysis half-ife (Kb, pH 8)(Hydrowin)
Hydrolysis haff-ife (pH 6.5-7.4)
Ionization at pH = 1

Ionization at pH = 4

Ionization at pH = 7.4

Ionization at pH = 9

Deotain. hinding by (ASTS

Non binder, without OH

Differ from tarc

At least o

) All categer

Options 4

Select All Unselect All Invert
Do not account metabolism

« Documented
Observed Mammalian metabolism
Observed Microbial metabolism
Observed Rat In viva metabolism
Observed rat liver metabolism with quantitative
Observed Rat Liver 59 metabolism

« Simulated

Autoxidation simulator

Autoxidation simulator (akaline medium})

Dissociation simufator

Hydrolysis simulator (acidic)

Hydrolysis simulator (basic)

Hydrolysis simulator (neutral)

in vivo Rat metabolism simulator

Microbial metabolism simulator

Rat liver 59 metabolism simulator

Skin metabolism simulator

I

~ || (7) Moderate binder, OH

(1) Strong binder, NH2 d
(26) Strong binder, OH g

(22) Very strang binder,
(3) Weak binder, NH2 gr
(13) Weak binder, OH gr

01010 %
01 0
0100
Qsa
D br ga
2 2 03 112 118 131 152 172 191 @
(@] @L
\\\\\ o o - 0.0 - o= . /Q o
feelaP=) M: 0.156 mg M: 5.55 mg/L | M 111 mgrL | M:0.000267 mg/L [ M:8.85 mg/L M0S8Tmg/l | M:0000175 mg/L | M: 224 mg/L | M:327mg/L | M:
Ra Antagoni(25/31)| M: 10.6 mg/L M: 0.000236 mg/L M: 851 mg/L
(24124) M: 0.0681 mg/L I
(12112)] M: 107 mg/L M: 0000236 mg/L M: 00879 mg/L _
(26/26)| M: 7.66 ma/L M: 0596 mg/L M: 00162 mg/L M: 0.000268 ma/L
(818) M: 0231 mg/L M: 0326 ma/L Vs ]
(44) M: 0179 mg/L |
atio (19119)] M: 00754 mo/L M 0118 ma/L 1 2 —
fabilty (11711)] M: 874 mg/L —— —
onist a7 M: 10.5 mg/L M: 02 mg/L M: 115 mg/L N\
atagonist (a3)| M: 2.49 mg/L O
Atagonist_vial(13/13)| M: 15 mg/L M: 142 mg/L T
(10110)| M: 108 mg/L T
jabilty  (13113) M: 000118 mg/L M:53 mg/L M: 267 mg/L
edia_blue (2/2)|
II_blue (212)] :
in e carnl
>

Trend analysis prediction for AC50,
Predicted: N/A
Model equation: ACS0 = 0.409 {+0.285) + 0.953 (+0.0497) * ACSD. log(1/mal/L}

Select / filter data

Selected 49 (23/72)

Select different |
Remove selected ||

Statistics

] “Strong and very strong
Lo v | binders” vs. AC50 data |

95
AC50 [logi1/mol/L)]

Mark chemicals by WS

Mark chemicals by descriptor value

Mark outliers
Filter points by test conditins
Mark focused chemical

Mark focused points

il

Remove marked data

\/ Accept prediction

1. Select "Strong and very strong binder” categories (left mouse click and hold “Ctrl” button)
2. 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 type assay have been
correlated each other

* Non binders according to 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
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