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QSAR TOOLBOX

Background

This presentation is designed to introduce the user with:

* ToxCast database is part of the Toolbox database

* Illustration of different types endpoint vs. endpoint correlations
using:

» ToxCast and other Estrogen receptor data
> LLNA and GPMT skin sensitization data

> DPRA and LLNA skin sensitization data
>

Skin sensitization and Ames mutagenicity data
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QSAR TOOLBOX

Objectives

This presentation demonstrates a number of
functionalities of the Toolbox:

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

The exercise

* Tllustration of different endpoint data correlations:

» AC50 vs. AC50 endpoints associated with different test type

extracted from Toxcast database
» AC50 vs. Estrogen receptor binding data
» LLNA vs. GPMT skin sensitization data
» DPRA (reactivity) vs. LLNA (skin sensitization) data

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

Workflow

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

®* Chemical Input

* Profiling

* Endpoints

* Category Definition
* Filling Data Gaps

®* Report

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

Outlook
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* Load ToxCast database
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QSAR TOOLBOX

ToxCast database
Loading database

- T &8 x\8
QSAR TOOLBOX ® i E faot o]

About Update
¥ Input ¥ Profiling » Endpoint » Category Definition

Document Single Chemical

Documents |F|\her endpoint tree...

Structure

[ESubstance Identity
EPhysical | 5] select database - m} X 4

-
EHEnvironm Hydrolysis rate constant OASIS ~
[AEcotoxice Keratinocyte gene expression Givaudan

Keratinocyte gene expression LuSens

EHuman Hi iy database Environment Canada
Micronucleus ISSMIC

Micronucleus OASIS

MUNRO nan-cancer EFSA
Phys-chem EPISUITE

Repested Dose Toxidty HESS
Rodent Inhalation Toxicty Database
Skin Tirritation

skin sensitization

Skin sensitization ECETOC

Toxicity Japan MHLW
ToxRefDB US-EPA
Yeast estrogen assay database b

|:| Use tautomeric sets

X cancel

... select filter type .. ~ Apply

.

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

ToxCast database
Data gathering

T m B S
QSAR TOOLBOX 10100 About Update
¥ Profiling » Endpoiat } Category Definition  » Data Gap Filling

Import Delete N The OECD QSAR Toolbox

for Grouping Chemicals
inte Categories

Developed by LMC, Bulgaria

|FiItEr endpoint tree. .. | |2 [target] | \3 [target]

it %is@

[f Targel | |4 Harget] \ |5 [targe] \ |5 [targe]

| |7 [target]

et Juasrml] e |

Structure

[HSubstance Identity

HPhysical Chemical Properties
[EEnvironmental Fate and Transport
[FEcotoxicological Information

BHuman Health Hazards

HElAcute Toxicity

— Bioaccumulation

HHCarcinogenicity

HHDevelopmental Toxicity / Teratogenicity
HEGenetic Toxicity
— Immunotoxicity
rHlrritation / Corrosion
— Neurotoxicity

(600/650) M- 212 mg/L M: 0.0039 mg/L
(425/2642)
(1374/6568) M- 125 mg/l 126
(971/21906)
(1475/5890) M. 0.00436 mg/L. .. M. 0.000106 mglL.,...
FNovascreen (975/8054) M- 359 mgiL, 002 000646 mg/l, M- 0236 mg/L, 0.1 M- 267 mg/L
F0dyssey Thera (969/2794) M: 19.8 mg/L, 456 M: 2.46 mg/L 5.79 mgil - 0.00676 mg/L, . M: 352 mg/l 219,

HUndefined Assay Provider (242) “
< >

1. Go to "Endpoint”; 2. Select “ToxCastDB"; 3. Click “"Gather”; 4. The data appears
on datamatrix separated in a new node called “"ToxCast”
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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
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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). Illustration is provided on next slide.

By default, the interval or ratio data, associated with initial endpoint and displayed on Y-
axis of the graph is distributed into three bins (illustrated on the graph shown on next
slide). The users are able to change the number of bins or their magnitudes.
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QSAR TOOLBOX

Correlation of endpoint data
Graphical illustration of “"Correlation” window

_ Correlation [E=SEE——)

All chemicals
Statistics Profiles in use

0.597 Ecotoxicological Information Aquatic Toxicity Mortality LC50 98 h Animalia Chordata Actinopterygii Poecilia reticulata

Spearman
e

)
# Category Count %o log{1/mol/L)[0.04,3.14) log{1/mol/L)[3.14,6.25)  log(1/mol/L)[6.25,9.35] (Mfa)

0g g 4.8 3 21 279 100.00 (21) 0.00 (0) 0.00 (3) 0.00 (0)

-

log(1/mg/L)[-2.8,0.775) 121 16.05 29,75 (36) 70.25 (85) 0.00 (1) 0.00 (0)

log{1/mg/L)[-0.779,1.24] 69 9.15 0.00 (0) 89.36 (62) 10.14(7) 0.00 (0)

E T R

Mfm) 543 72.02 0.18 (1) 28,34 (143) #8.32 (371) 5.16 (28)

Encaint Data £

Lcs0 B og(1molL[0.04,3 ...
I g1 moliL)[E 14 6.
B og(1/moliL)[E.25,9.....
. )

so0 4"
450 4"
4004
304
g 300t
Sosot
200
1504°
1o004°
so4”

logg(1AmgL)[-4 83 -2, oG mgL[-2 8,0, Iog 1 mg -0 7791 (Mg
Encipoint Data

1. Columns with initial endpoint data displayed on Y axis; 2. Column with endpoint data placed on X-axis; 3. Spearman
correlation index 4. Button for changing position of X and Y axis; 5. Button, which removes range(s) from the
contingency table; 6. Option functionality allowing to change settings of the selected endpoint (evoked by right click). 7.
Bar graph of the obtained correlation; 8. Color legend




QSAR TOOLBOX

Correlation of endpoint data
Spearman coefficient factor

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

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

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

®* 0.00 - 0.19 - very weak correlation

0.20 - 0.39 - weak correlation

0.40 - 0.59 - moderate correlation

0.60 - 0.79 - strong correlation

0.80 - 1.0 - very strong
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QSAR TOOLBOX

Types endpoint correlations

Types endpoint correlations are as follows:

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

v Categorized continuous vs. categorized continuous
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QSAR TOOLBOX

Outlook

* Background
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* Load ToxCast database
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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 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 other AC50 data (step 5)
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QSAR TOOLBOX

Types endpoint correlations

Continuous vs. continuous
Gather experimental data — step 1

E- E W Ll N N
10100 About Update

¥ Endpoint » Category Definition  » Data Gap Filling

Tautomerize

| [2 ftargen | [2 ftarget) | [¢ targett | [E iargett | [B iargett | [7 bargenl

[ ltarge]

Structure
aH CH el

A 5

EHSubstance Identity _

EPhysical Chemical Properties
EEnvironmental Fate and Transport
EEcotoxicological Information
EIHuman Health Hazards

Inventories

1. Go to "Endpoint” 2. Select “ToxCast” DB 3. Click “"Gather”
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QSAR TOOLBOX

Types endpoint correlations

Continuous vs. continuous
Gather experimental data — step 1

i S8 ®\E
QSAR TOOLBOX @ T ‘_h 6100 About Update

» Endpoint » Category Definition P Data Gap Filling

Delete Tautomerize

| [¢ target | [¢ arget | [7 arget

| [2 ttarget) | [2 target) | [¢ target

Filter endpoint tree... 1 [target]

Structure
CH oH

HSubstance Identity _

hysical Chemical Properties

nvironmental Fate and Transport
cotoxicological Information
EHHuman Health Hazards

Read data?

Data points...

Endpaint CAS Value Select one

ACSD 50-145 3L5uM
Inventories O ACS0 50-146 3L5uM [ et |
ACED 101-05-3 44.7uM ——
O ACS50 101053 44.7uM positive
Uncheck All
ACSD 534-52-1 B16uM
O ACS0 534-52-1 616uM po
Acs0 709-95-8 45,3 UM
O ACS0 709-95-3 45,5 uM positve
<[ 57
—

1. Click “"OK” 2. Click “Select one” button 3. Click “"OK”
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QSAR TOOLBOX

Types endpoint correlations

Continuous vs. continuous
Gather experimental data — step 1

e B P O LT
[ 10100 About Update
¥ Profiling » Endpoint } Category Defini » Data Gap Fi
Delete Tautomerize
E L g

Inventory Database

| \2 [targef] | |3 [target] \ |4 [targe] | |5 [targef] | ‘6 [target] \ |7 [target]

|1 [target]

Structure

) ()
%) =
()

EEnvironmental Fate and Transport
EHEcotoxicological Information

ElHuman Health Hazards

HHAcute Toxicity

— Bioaccumulation

HH Carcinogenicity

HEDevelopmental Toxicity / Teratogenicity
HH Genetic Toxicity

— Immunotoxicity

HElrritation / Corrosion

— Neurotoxicity

HEPhotoinduced Toxicity

HERepeated Dose Toxicity
HEHSensitisation

[SIToxCast

ACEA (600/660) M:21.2 mg/L M: 0.0039 mg/L

FApredica (425/2642) M: 472 mglL, 22.3...
HlAttagene (1374/6568) M: 12.5 mg/L, 12.6... M:12.8 mglL, 4.96...
HBioSeek (971/21906) M: 4.62 mglL, 4.96...
FHNCGC (1475/6890) M: 0.00436 mg/L, ... M: 0.000106 mg/L.... M: 124 mg/L, 9.25..
[HNovascreen (975/8054) M:3.59 mg/L, 0.02... M: 0.00646 mgiL, ...
FlOdyssey Thera (969/2794) M:19.8 mg/L, 4.56.. M: 246 mg/L M: 5.79 mg/L
fHUndefined Assay Provider (212)

HHToxicity to Reproduction .

“HToxicokinetics, Metabolism and Distribution _

=

1. ToxCast data has been loaded on datamatrix in a separate “"Endpoint tree” node
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8.08 mg/L, 0.00_.. M: 0.000504 mg/L

234 mg/l, 26.9... M: 876 mg/L, 29.1.. M: 0.0962 mg/L, 0....

0.00268 mg/L. ... M: 0.689 mg/L. 1.3... M: 3.87 mg/L. 3.42...
6.74 mg/L, 6250 M: 0.338 mg/L, 0.3 M: 0.288 mg/L M:
0.000262 mg/L :0.66 mg/l, 0.05.. M: 0219 mg/L, 1.0... M: 5.84E-5 mg/L. ... M:
0.236 mg/L, 0.1 M: 2.67 mg/L

0.00676 mg/L, .. M:352mgl, 219

Inventories

EEEEEEE
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QSAR TOOLBOX

Types endpoint correlations

Continuous vs. continuous
Define target endpoint — step 2

® B
QSAR TOOLBOX E = E -;E m E “ee\Q

About Update

¥ Profiling ¥ Endpoint » Category Definition » Data Gap Filling

Filling The OECD QSAR Toolbox
. for Grouping Chemicals
¥ Into Categor]

Apply Developed by LMC, Bulgarig

Data Gap Filing Method :FIHEF endpoint tree... | ‘2 [target] ‘ |3 [target] | |4 [target] | |5 [target] | |B [target] | ‘T [target]

1 [target]

© Read-across o

e ) )

@ Trend analysis 0 CHz -@D &) L) CH <’

Structure — : » o /——( 3

@ (Q)SAR models cH  Gu i@ T 5 Lol &
. L H

e
Target Endpoint
HEPhotoinduced Toxicity
Human Health Ha: .
Report y B s HEIRepeated Dose Toxicity .
Estrogen Receptor 1 HHlSensitisation M:P‘
H=IToxCast . [
HEACEA (600/660) M: 21.2 mg/L M: 0.0039 mg/L M: 8.08 mg/L, 0.00... M: 0.000504 mg/L
HlApredica (425/2642) M: 472 mg/l, 2230 M:23.4 mg/L. 26.9... M: 8.76 mg/L. 29.1... M: 0.0962 mg/L. 0....
HHAttagene (1374/6568) M: 12.6 mg/L, 12.6... M: 12.8 mg/L, 4.96... M: 0.00268 mg/L. ... M: 0.689 mg/L, 1.3 M: 3.87 mg/L. 3¢
R Seak Arie1a0e) M- 462 mg/l_ 496 M 674 mafL 625 Mi 0.338 mafL 03 M 0288 mﬂa’L
HEINCGC
NCGC Reporter Gene Assay ERa Agonist
%ﬂmﬂ sapiens
Estrogen Receptor 1 (374/505) M: 0.000224 mg/L.... M: 9.38 mg/L, 4.84 .
] eporter Gene Assay CHa Antagonis - MRV i iz =
HHTox21_AhR (237/237) M: 0.66 mg/L
HATox21_AhR _viability (319/319) M: 0.000106 mg/L ~ M: 12.4 mg/L M: 0.0557 mg/L M: 5.84E-5 mg/L
HHTox21_AR_BLA_Agonist_ch1 (439/439) M:0.00436 mg/lL M 0.000991 mg/L
HETox21_AR_BLA_Agonist_ch2 (67/67) M: 10.6 mg/L M: 0.219 mg/L
HETox21_AR_BLA_Agonist_ratio (89/89)
HETox21_AR_BLA_Antagonist_ratio (150/150)
HATox21_AR_BLA_Antagonist_viability (207/207) M: 14.4 mgiL

The target endpoint is A50 associated with assay "NCGC Reporter Gene Assay

ERa Agonist”

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




QSAR TOOLBOX

Types endpoint correlations

Continuous vs. continuous
Enter Gap filling — step 3

. QSAR Toolbox 3.3.0.147 [Document

G610 &8 x\ 8
: :; E a1 1
QSAI ox 10100 About Update
¥ Profiling » Endpoint » Category Definition ) Data Gap Filling s
Filling The OECD QSAR Toolbox
. for Grouping Chemicals
¥
Apply
Data Gap Fi

@ Read-across

© Trend analysis
@ (Q)SAR models

Developed by LMC, Bulgaria

\1 [targef] | \4 [targef] | \5 [targef] | \s [target] | \13 [target] | \25 [target] | \23 [target]

g . &S b O oo
Structure i "
%Q C}%? g hos ) AL
[T EstogonRocepir At T M 0000226 mol.. M 938 gk, 434.. M 167 gl 551, M. 646yl 4%6.. N ERZmgl  MB2mel -
G

Descriptors | | prediction | Adequacy | Cumul. freq. | Statistics | Residuals | Accept prediction

Target Endpoint

Return to matrix

Trend analysis prediction of AC50,
making a linear approximation, based on 374 values from 374 analogue chemicals,

Observed target value: N/A, Predicted target value: 1.90 mag/L, Select/filter data

Selection navigation
Model equation: AC50 = +4.89 +0.0414 * log Kow Gap filling approach
Descriptors/data
Model/(Q)SAR
Calculation options
Visual options
Information
Miscellaneous

@
=1
3

. o
=] =]

AC50 {obs.}, log(1/mollL)

o
=]

——— =N
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. Go to "Data Gap filling” 2. Select “Trend analysis” 3. Click “"Apply” 4. AC50 endpoint related to ER
enzyme assay 5. 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 (logKow) with other AC50 data - step 4

|C QSAR Toolbox 3.3.0.147 [Document_]

r— T &6 =\B
QSAR TOOLBOX 6 h o100 E About Update

» Profiling » Endpoint » Category Definition » Data Gap Filling

Filling The OECD QSAR Toolbox
- c

#

Apply

y LMC,
Data Gap Filing Method 1 [target] |4 [target] S [target] 3 [target] 12 [targef] 25 [targef] 28 [targef]

@ Read-across :_2}

. L o w’“== &y vy :‘
B Structure @ L) ©_
@ (Q)SAR models & 25:, &) :Z_}:

Target Endpeint
[T T Eetrogen Recepeer ) I V] N NS ) NESA T, STl BT -
»

sl

Descriptors ||PrEd\d:iun Adequacy Cumul, freq. Statistics | Residuals | Accept prediction

Return to matric

Select/filter data
Selection navigation
Gap filling approach
|- Descriptors/data

Make active descriptor

Trend analysis prediction of ACS50,

making a line
Obs:
Checking and arranging available data ...

(might be a time consuming operation)

9.00 Remove active descriptor
Collect data

gg oo Change descriptor units ... 2
é Edit descriptor options ...
oo | select endpaint tree deseriptor ... < |
E Model/(Q)SAR
= Calculation options
B0 visual options
= Information

I+ Miscellaneous

4.00
log Kow
Descriptor X: [Iogan v] ‘
—
1858 Document 1 Create prediction by gap filling 264,375 Collecting data 12219 from database _
1. Click on “Descriptors/Data” menu item 2. Click on “Select endpoint tree descriptor...” menu item 3. Message informing

for checking and arranging data appears
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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 3.3.0.147 [Document_1]

E (BTBTE) Y
QSAR TOOLBOX About Update

» Profiling » Endpoint » Category Definition » Data Gap Filling

Filling

\ |4 [target] \ |5 [target] \ |s [target] | |15 [target] | |25 [target]

Data Gap Filing Method

1 [target]

@ Read-across

S ..,

—
© Trend analysis Select an endpoint tree node as gap filling descriptol

Structure
@ (Q)SAR models 4 [Human Health Hazards  (375/17480) | 1
4 ToxCast (375/17480)
ACEA (200/242)
Apredica (118/882)
-Attagene (305/3060)
-BioSeek (220/7038)
‘NCGC (375/2744)
-Novascreen (247/2360) k) Return to matrix
-Odyssey Thera {251/1154)

Target Endpoint

k4

| ‘ ‘ I—Estrc»»glen Recepti

<l

Descriptors ||PrEd\d:inr| | Adequar

v v T v v

Select/filter data
Select —
Gap filling approach
-/ Descriptors/data

Make active descriptor

Remove active descriptor

900 f-----d-mmmm oo
Scale/Units Available data Collect data

Taoo )i uM 375/17430 Change descriptor units ...

é Edit descriptor options ...

Sl [ Select endpoint tree descriptor ..

E Model/(Q)SAR

E Calculation options

BE00 T -ormmgoeeremeo o Visual options

< Information

[+ Miscellaneous

20 40 60 80 100 120 140 160 180 200
log Kow

Descriptor X: [log Kow -]

1. A window with arranged “Endpoint data tree” appears
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QSAR TOOLBOX

Types endpoint correlations

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

(JSAR Toolbox 3.3.0.147 [Document_1] l = &3
TN
QSAR TOOLBOX About Update

Filling [ BioSeek (220/7038) Assay provider L L
4 NCGC (375/2744) Assay name ) L ] fhemicl
NCGC Reporter Gene Assay ERa Agonist (374/505) E:?ezrgz:ﬂ:rgfeueﬂ A o :
NCGC Reporter Gene Assay ERa Antagonist (123/158) by LMC, Bulgaria
Tox21_AhR (37/37)
Tox21_AhR_visbiity (66/65)
Tox21_AR_BLA_Agonist_ch1 (126/125)
Tox21_AR_BLA_Agonist_ch2 (37/37) Y
Tox21_AR_BLA_Agonist_ratio (50/50)
Tox21_AR_BLA_Antagonist_ratio (48/48)
Tox21_AR_BLA_Antagonist_viability (75/75)
Tox21_AR_LUC_MDAKE2_Agonist (39/39)
Tox21_AR_LUC_MDAKE2_Antagonist {11/11)
Tox21_AR_LUC_MDAKE2_Antagonist_viability (64/64)
Tox21_Aromatase_Inhibiton (43/43)
Tox21_Aromatase_Inhibition_viability (64/64)
Tox21_AutoFluor_HEK293_Cell_red (1f1)
Tox21_AutoFluor_HEK293_Media_blue {5/8)
Tox21_AutoFluor_HEK293_Media_green (1/1)

-

Data Gap Filing Methad | [25 targen | [25 ttargets -

@ Read-across

© Trend analysis

Structure
@ (Q)SAR models

Target Endpoint

Estrogen Ri

m

Descriptors Prediction Accept prediction

Return to matrix

Tox21_AutoFluor_HEK293_Media_red (1/1) [+ Selectfilter data
Tox21_AutoFluor_HEPG2_Cell_blue {7/7) Selection navigation
Tox21_AutoFluor_HEPG2_Cell_green (1/1) L [+ Gap filling approach
Tox21_AutoFluor_HEPG2_Cell_red (1f1) |=I Descriptors/data
Tox21_AutoF HEPG2_Media_bli 515

oL Auteror  Medis_bive (5/5) Make active descriptor

Tox21_AutoFluor_HEPG2_Media_green (1/1)
Tox21_AutoFluor_HEPG2_Media_red (1/1)
Tox21 ELG1 LUC_Agonist (40/40)

@
=1
=1

- Remove active descriptor

Collect data

L v v v T YT YT Y Y Y Y Y Y YT YYYVYYYVV VYW

= Tox21 ELG1_LUC_Agonist_viability (56/58)

= 8.004----- o ED= Aocpict b VETAT - Change descriptor units ..
g Edit descriptor options ...
3 Homao sapiens  (220,/220) |

3

2700 4---- W

4

o SealeUnits Available data

2E004----- --

ikl uM 220/220

<

w
=1
=1

|

1. Open nodes under "NCGC"” node; 2. Select second endpoint, which will be placed on
X-axis circled in red box; 3. Click "OK” button
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QSAR TOOLBOX

Types endpoint co

rrelations

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

QSAR Toolbox 3.3.0.147 [Document_1]

- m
QSAR TODOLBOX 6 i o100 E

» Profiling ¥ Endpoint } Category Definition » Data Gap Filling

Filing

#

Apply

&8 %8

About Update

The OECD QSAR Toolbox
a Chen &

for Gri i micals

Developed by LMC, Bulgaria

| ‘4 [target]

Data Gap Filing Method ‘1 [target]

|5 [target] ‘ |& [target] ‘ |1s [target]

| ‘25 [target] | |23 [target]

@ Read-across - .
. )
Trend S o
@ Trend analysis Structure h
@ (Q)SAR models ' {a)

[TT T Evogen Recaptr cros) NN 000022
L™

Target Endpoint

oo Res O~ oo
M:9.38 mg/L, 4.84... M:16.7 mg/L, 6.61... M: 8.46 mg/L, 4.96... M- 6.62mgl. | M:826mgll | -

Descriptors “Predicﬁon | Adequacy Cumul. freqg. | Statistics ‘ Residuals |

Accept prediction

\'\ There is no experimental data available for the target
W chemical.
You will not be able to make a prediction based on
currently selected descriptor!

- @ @
=} =1 =}
2 = 2

ACS50 (obs.), log{1/mollL}
o
2 E
=

Informatian : =] Return to matrix

Select/filter data
Selection navigation
Gap filling approach
I~ Descriptors/data
Make active descriptor
Remove active descriptor
Collect data
Change descriptor units ...
Edit descriptor options ...
| Select endpoint tree descriptor ...
Model/(Q)SAR
Calculation options
Visual options
Infe S
Miscellaneous

chemical.
The aim of this example is to see how the data correla

1. Click "OK"” on the message informing that there is no experimental data for the target

tes, so we ignore this message.
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QSAR TOOLBOX

Types endpoint correlations

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

o0 e e = X\ |
QSAR TOOLBOX E h o100 E About Update

» Profiling » Endpoint } Category Definition » Data Gap Filling

Eiling The DECD QSAR Toolbox]
= for Grouping Chemicals

¥ Into Categor

Developed by LMC, Bulgd]

Data Gap Filing Method 1 [target] | [¢ areet | [E target] | [B ltarget] | [18 [target | [25 Htarget | [28 Harget | @
® Read-across - « 7 35
. o e =
O Trend analysis <, . o 'y K
Structure N @ @ ;Z_u
® (Q)SAR models ' () @ O, = \}“
s [ By
Target Endpoint
[TT e G [ M 00emgt . M 9B mgl 484 M 16Tmol €61 M 46 mOL 4%, MESZngl  ME%mgl W
< >
I Prediction | Adequacy | Cumul. freq. | Statistics ‘ Residuals | iction
matrix
Trend analysis prediction of AC50, 2
making a linear approxzimation, based on 220 values from 220 analogue chemicals, da
Dbserved target value: N/A, Predicted target value: N/ A, ilter data
_ . _ | Subcategorize
Model equation: AC50 = +1.19 +0.774 * Human Health Hazards; ToxCast; NCGC; Tox21_ERa_BLA_Agonist_chZ; Homo sapiens; mg/L, {obs.) [log{1/mol/L
Mark chemicals by WS
Mark chemicals by descriptor value
g Mark outlier points
Filter points by test conditions
:‘AE Mark focused chemical
= —tiarl faniced points
E havigation
=7
3 approach
e }s/data
26 Tolect data
o
= Change descriptor units ...
Edit descriptor options ...
Select endpoint tree descriptor ...
4.00 Model/(Q)SAR
|- Calculation options
IHuman Health Hazards; ToxCast; NCGC; Tox21_ERa_BLA_Agonist_ch2; Homo sapiens; mglL, (obs.), Iog(1:mol-]|
Data usage
Prediction approach options
Descriptor ¥: | Human Health Hazards; ToxCast; NCGC; Tox21 ERa_BLA_Agonist_ch2; Homo sapiens; mgjL, (obs.) 4
Set level of significance

1. The graph obtained after replacing logKow with other 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 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

Adjust options

arge
Strong binder, OH group

I correfation

(2) Strong binder, NH2 group
(26) Strong binder, OH group
(22) Very strong binder, OH group
(4) Weak binder, NH2 group
(14) Weak binder, OH group

Metabolism/Transformations
Do not account metabolism
Documented
Observed Mammalian metabol

01010

(|
[P

‘ ‘4 [target] | ‘5 [target] | |& [target] | |1& [target]

‘ |25 [target]

‘ ‘23 [target]

1 [target]

.‘[.O:_

eozc0) [ RCOCCIT (PR IS RS RO e
>

¥ =

Lo

M. freq. | Statistics | Residuals ‘

Trend analysis prediction of AC50,
making a linear approximation, based on 220 values from 220 analogue chemicals,
Observed target value: N/A, Predicted target value: N/ A,

ACS50 = +1.19 +0.774 * Human Health Hazards; ToxCast; NCGC; Tox21_ERa_BLA_Agonist_ch2; Homo sapiens; mg,L, {obs.) [log{1,;/mol/L)]

T T T T T T
55 70 75 &0 835 an
Human Health Hazards: ToxCast; HCGC: Tox21_ERa_BLA_Agonist_ch2; Homo sapiens: malL, (obs.), log{1/molL)

azards; ToxCast; NCGC; Tox21_FRa_BLA_Agonist_ch2; Homo sapiens; mg/L, {obs.) ~

Accept prediction
Return to matrix

| Select/filter data

| Subcategorize ~

Mark chemicals by WS
Mark chemicals by descriptor vi
Mark outlier points 1
Filter points by test conditions
Mark focused chemical
Mark focused points
Invert existing marks
Remove marked chemicals/points
Clear existing marks

Selection navigation

Gap filling approach

I~ Descriptors/data

Callect data
Change descriptor units ...
Edit descriptor options ...

Select endpoint tree descriptor ...
Model/(Q)SAR
= G ion options

1. Open “Select/filter data” menu item, then click “Subcategorize”; 2.

receptor binding” profiler;
“Ctrl” button

Select

“Estrogen

3. Select only Non binder categories by left mouse click and hold

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

ned T
Predefined AL A Ll t Update

» Profiling » Endpoint ¢ Category Definition » Data Gap Filling

Strong binder, OH ¢ The OECD QSAR Toolbox
for Grouping Chemicals
Into Categorl

Developed by LI

emical Ca
General Mechanistic
odeqg BioHC half-ife (Bio 1 [target]

| [¢ target | [25 Harget | [107 Barget | [108 farget | [109 rarget | [126 ttarget

o
£

O \ﬂ ) \_\ i (o . i) .
@ ?@ i ‘EQ s

o

- Lo <
Analogues s A
i ' = I EEEET R BRI EREEISE (R o
b Al | (1) Strong binder, I ‘ HEEL (r2n23) . y
inaing oy UELD (26) Strong binder, !

QEREREEERE | (02) Very strong bi - -
e peptide depl| (3) Weak binder, D | Adeguacy ‘ Cumul, freq. Statistics ‘ Residuals | Accept prediction

(13) weak binder, ( Return to matrix
Trend analysis prediction of AC50,

making a linear approsimation, based on 72 values from 72 analogue chemicals,

Observed target value: N/&, Predicted target value: N/&, = Selectffilter data b

Subcategorize

olysis half-ife EIIZ'H 6.5 Model equation: AC50 = +0.409 +0,953 * Human Health Hazards; ToxCast; NCGC; Tox21_ERa_BLA_Agonist_ch2; Homo sapiens; mg/L, {obs.) [log{1/mol/L)]

Ionization at pH =1 Mark chemicals by WS
Lol BEEE = Mark chemicals by descriptor value

Mark outlier points

@
o
&

Metabolism/Transformations
Do not account metabolism
Documented
Observed Mammalian metabol
Observed Microbial metabolism
Observed Rat T
erved Rat Li

Filter points by test conditions

Mark focused chemical

oo
o
&

Mark focused points
Invert existing marks

Remove marked chemicals/points

Clear existing marks

AC50 (uhs]dug(1 fmollLy
=1

6.00 H - = ——
“Moderate binders” CEBERES feigaion
Gap filling approach
Descri data
vs. AC50 data i
B B n n n n n Collect data
- - - - - - - Change descriptor units ...
40 45 50 8.5 6.0 6.5 7.0 7.5 =) 8.5 S0 95 100
Human Health Hazards; ToxCast; NCGC; Tox21_ERa_BLA_Agonist_ch2; Homo sapiens; mgiL, (obs.), log{1/moliL} Edit descriptor options ...
Select endpoint tree descriptor ...
Descriptor X: | Human Health Hazards; ToxCast; NCGC; Tox21_ERa_BLA_Agonist_ch2; Homo sapiens; mgjL, (obs.) o Model/(Q)SAR
e ——

1. Select "Moderate 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 of active Estrogen receptor categories vs.AC50 endpoint

~
Grouping methods o — m 1'11 m‘ S8 x 3\ 8
Predefined LAREEAELT (8] 5 10100 fbout Update

» Profiling » Endpoint } Category Definition » Data Gap Filling

Strong binder, OH ¢

into Categori
Developed by

hemical Ca
General Mechanistic
alf-ife (Bio 1 ftarget]
leg primary (B -
jodeg probability

| [& target | [2 target

T

e

| [107 arget | [108 ttarget | [109 ttarget

L Acs0 r2123) I (R TR SRS AT ARSI A O .
>

Analogues
(7} Moderate binde |
(1) Strong binder, I
(26) Strong binder,
22) Very strong bi

(3) Weak binder, N rn ‘ Adequacy Cumul. freq. | Statistics | Residuals | Accept prediction
13} Weak binder, { Return to matrix
Trend analysis prediction of ACS50,
making a linear approximation, based on 72 values from 72 analogue chemicals,
Observed target value: N/A, Predicted target value: N/A, |- Select/filter data e
| Subcategorize

Model equation: ACS0 = +0.409 +0.953 * Human Health Hazards; TosCaskt; NCGC; ToxZ21_ERa_BLA_Agonist_ch2; Homo sapiens; mg/L, {obs.) [log{1/mol/L}]
Mark chemicals by WS

Mark chemicals by descriptor value

Mark outlier points

: . Q.00 -
Memho\lumﬁrangfnrmaht?n, Filter points by test conditions
Do not account metabolism
Mark focused chemical
500 ==
Mark focused points

Invert existing marks
Remove marked chemicals/points

Clear existing marks

ACS58 (obs.), log(1/molL)
)
=1
a8

T s N ™Y — CEERS i il
“Weak binders” vs.  Gap g appronch
I-| Descriptors/data

(acidic) 5.00
(basic)

ACSO | data‘ T

T T T Change descriptor units ...
75 &0 85 an a5 10,0

A 60 B35
Human Health Hazards; ToxCast; HCGC: Tox21_ERa_BLA_Agonist_ch2; Home sapiens: ma/L, (obs. logi1/mollL} Edit descriptor options ...
Select endpoint tree descriptor ...
Descriptor X: | Human Health Hazards; ToxCast; NCGC; Tox21_ERa_BLA_Agonist_ch2; Homo sapiens; mg/L, (obs.) v Meodel/(Q)SAR
=G ion options v

1. Select "Weak 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 of active Estrogen receptor categories vs.AC50 endpoint

Grouping methods
Predefined
Database Affilation

Adjust optiong}

Target
Strong binder, OH ¢

) 10100

» Profiling ¥ Endpoint » Category Definition } Data Gap Filling

About

The OECD
for Grouping

Update

SAR Toolbox
nicals

into Categories

Developed by

y LMC, Bulgaria,

| [¢ taroet | [25 trargen | [107 ttarget | [108 [target

| [103 [target

| [138 Itarget

[[12¢ ~

Analogues

1 [target]

R S
gm-*, e

7) Moderat b\nde\‘
(1) Strong binder, N
(26) Strof inder,

L acso

°H

rrzc) | TR RPN R M MNP TR i
>

22) Very strong bi
(3) Weak binder, NK

| Adegquacy Cumul. freg. Statistics ‘ Residuals |

(13) Weak binder, ¢

Trend analysis prediction of ACS50,
making a linear approxzimation, based on 72 values from 72 analogue chemicals,

Accept prediction

Return to matrix

Dbserved target value: N/A, Predicted target value: N/&, |-l Select/[filter data e
Model equation: ACS50 = +0.409 +0.953 * Human Health Hazards; ToxCaskt; NCGC; Tox21_ERa_BLA_Agonist_ch?; Homo sapiens; mg/L, {obs.) [log{1/mol/L})] | BB
Mark chemicals by WS
Mark chemicals by descriptor value
< 2 o0 Mark outlier points
Metabolism/Transformations . Filter points by test conditions
Do not account metabolism 3
Documented . = AT Mark focused chemical
Observed Mammalian metabo E Mark focused paints
; E? . Invert existing marks
E i Remove marked chemicals/points
e g g g g g g e
35.00 P SR — R | | — C\ear existing mails
A\ Gap filling approach
sonfro BN e B Strong and Very Strong | Descriptors/data
H n”
s binders” vs. AC50 data wmes
T : T T T T T T T T T T T Change descriptor units ...
40 4.5 50 515 60 65 7.0 75 an 8s an LR 10,0 » 5
Human Health Hazards; ToxCast; NCGC; Tox21_ERa_BLA_Agonist_ch2; Home sapiens: mglL, (obs.), log{1/melL} Edit descriptor options ...
Select endpoint tree descriptor ...
Descriptor X: | Human Health Hazards; ToxCast; NCGC; Tox21_ERa_BLA_Agonist_ch2; Homo sapiens; mg/L, (obs.) ‘ Model/(Q)SAR
=G ion options v
A\Y A n” = = A\Y 14
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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QSAR TOOLBOX

Outlook

* Background
* Objectives
* The exercise
* Workflow
* Load ToxCast database
* ToxCast database - overview
* Correlation of data - background
* Types endpoint correlations
* Continuous vs. continuous

* Categorical vs. categorical
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QSAR TOOLBOX

Types endpoint correlations
Categorical vs. categorical

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

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

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

* GPMT (Strong, Moderate, Weak and Non) vs. AMES (Positive, Equivocal, Negative)

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

* Load Skin sensitization database (step 1)

* Gather experimental data (step 2)

* Define target endpoint (step 3)

* Enter Gap filling (step 4)

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

Types endpoint correlations

Categorical vs. categorical
Load Skin sensitization database - step 1

Example 1: Correlation of LLNA and GPMT data

faet o1 1 “ee\Q
10100 About Update
» Profiling » Endpoint » Category Definition » Data Gap Filling

Single Chemical Chemical List

[ ) [ A} L
New  Oper s ;

MName Structure Selec Delete Query

Documents Filter endpoint tree. ., | [2 raraett | [¢ taraet) | [E taraet)
Document 2
i ; N2 °
o CHs i ax o N cu
Structure e, N
R s g ad @3 @
) L

EHSubstance Identity _

EPhysical Chemical Properties 5

=T Select database A Eléu

HEcotoxicol
Human Half-Life -
Hydrolysis rate constant QASIS

Keratinocyte gene expression Givaudan

kM database Environment Canada

EHHuman He|

Repeated Dose Toxidty HESS
Rodent Inhalation Toxidty Databasze
Skin Jirritation

Skin Sensitization

Toxicty Japan MHLW
ToxRefDB US-EPA
‘Yeast estrogen assay datat

cc(o)c(o)=0

[ X cancel ]

[] Use tautomeric sets i ./DK i

1. Go to “Input”; 2. Click “"DB” button; 3. Select "Skin sensitization” database;

4

4. Click OK; 5. The chemicals from database have been loaded on datamatrix
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QSAR TOOLBOX

Types endpoint correlations

Categorical vs. categorical
Gather experimental data — step 2

Example 1: Correlation of LLNA and GPMT data

e E ‘x‘ W “ee\a
QSAR TODOLBOX TI3 o100 About Update
b Profilina » Endpoint » Category Definition P Data Gap Filling

Tautomerize

[Filter endpoint tree... [t targey | [2 ftarget) | [2 target | [¢ Harget | 6 Haraetl | [ arae

o, NHz
o CHz OH Fo FeN- o
Structure 8@
. c = Jé@ @) Jé@

[ Substance Identity _

Physical Chemical Properties

Environmental Fate and Transport

EEcotoxicological Information OSAR Toolbox 3.4.0.17 b
BEHHuman Health Hazards .
Read data? 1684 data peints gathered across 1208 chemicals,
@) all endpoints () Choose... [+ from Tautomers
Repeated values for: 637 data-points, 197 groups, 166 chemicals - u] %
non ELE L
' Data paints. .
(T Endpoint cAs Structure Value Assay A )
SWAN 56-81-5 Mot sensitising Miscelaneaus
[m] SWAN 56-51-5 7 Mot sensitising Miscelaneous nvert 5
Eats
m] SWAN 56-81-5 Mot sensitising Miscellaneaus E—
- SWAN 67-68-5 Mot sensitising Miscellaneous
— SWAN 67-68-5 Mot sensitisi Miscellaneaus Lncheck Al
Select Al | Unselect Al [m] E2ZETg
- . m] SWAN 67-68-5 )S*CHa Mot sensitising Miscellaneous S
m] SWAN 67-68-5 CHa Mot sensitising Miscellaneaus v D‘A 6
SWAN 67-68-5 Mot sensitising
Miscellaneous
— — v X Cancel
< >

1. Go to "Endpoint”; 2. Select “"Skin sensitization”; 3. Click “"Gather” 4. Click “"OK”
5. Click "Select one”; 6. Click "OK"; 7. Click “"OK”
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QSAR TOOLBOX

Types endpoint correlations

Categorical vs. categorical
Gather experimental data — step 2

Example 1: Correlation of LLNA and GPMT data

- _— 10 RS
QSAR TOOLBOX @ TS 5 o S et (e

» Profiling » Endpoint } Category Definition  » Data Gap Filling

The OECD QSAR Toolbox

= for Grouping Chemicals
& into Categories

-

Developed by LMC, Bulgaria

Delete Tautomerize

[t Barge | [2 arget] | [2 larget] | [¢ targst | [E argen | [B iarast | [7 Barest | @ ~

i = NHz
L o o o -
3'7:5@> Cf—_i—_ Jé@) @ Jé@}

Databases ‘F\Iber endpoint tree...

Structure

CH @oH

>
=
(2]
DD%

ling Affinity O/

EPhysical Chemical Properties
EEnvironmental Fate and Transport
EEcotoxicological Information
BHHuman Health Hazards

HEAcute Toxicity

— Bioaccumulation ‘ All skin sensitization data has been converted into

HECarcinogenicity

Develo.nmentalTox\cwtyITeratggemcng pOSItIVG/I”IegatIVG data based on |mp|emented Scale
[HEH Genetic Toxicity . Conver5|on ]

— Immunotoxicity
HHlrritation / Corrosion

— Meurotoxicity ’ . o B . .
| EPhotcinduced Toxicity Note: A reminder slide illustrating what is scale and

—Repeated Dose Toxicity

o\Sersitsation 1 scale conversion is provided on next click.

In Chemico
In Vitro

Inventories

T e e

14
(334/335) LURIELEGTS M: Paositive M: Negative M:

(116/165)

(617/674) M: Megative M: Positive M: Negative M: Negative

{421/508) M- Positive M: Negative, not .. M: Negative M: Pasitive M-
Fl Indefinad fcca (1/1}

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

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

Reminder slide

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

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

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

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

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

Types endpoint correlations

Categorical vs. categorical
Define target endpoint — step 3

Example 1: Correlation of LLNA and GPMT data

L E —_— o010 N S ®\E
QSAR TOOLBOX i Fh foroo % About Update

» Profiling ¥ Endpoint » Category Definition » Data Gap

Tautomerize

Filter endpoint tree. . [1 Harget] | [2 arget | [z argett | [¢ Hargetl | [6 argetl | [6 tarae

o CH:
Structure

o6

CH oK

[HPhysical Chemical Properties
mvironmental Fate and Transport

[HEcotoxicological Information

[HHuman Health Hazards

HHAcute Toxicity

— Bioaccumulation

HHCarcinogenicity

HEDevelopmental Toxicity / Teratogenicity .

HHGenetic Toxicity 3

— Immunotoxicity

HHlmitation / Corrosion

— Neurotoxicity

HFPhotoinduced Toxicity
—Repeated Dose Toxicit

Sensitisation -,
_TBSI(\H
HHIn Chemico
HHIn Vitro
“Hin Vivo
HAGPMT (334/335) M: Negative M- Paositive M: Megative M-

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

Types endpoint correlations

Categorical vs. categorical
Enter Gap filling — step 4

Example 1: Correlation of LLNA and GPMT data

e -rh_ G757 0=\ B
o1 1
QSF -BOX 10100 About Update
¥ Profiling » Endpoint » Category Definition » Data Gap Filli-

Filling The OECD QSAR Toolbox

for Grouping Chemicals
¥
Data Gap F

into Categorie
O Read-across

Developed by LMC, Bulgaria

|1 targef] Possible data inconsistency - m} * | |5 [target] | |7 target] ‘ |5 [targef

[6 rarget]
s

. NEz o
) o cohs kfmouse (441 points) o e P
@ Trend analysis Structure — | Unknown Test organisms (species) (233 points) N O
® (Q)SAR models OH gH Kingdom O N

- Phylum

- Test organisms (species)

Target Endpaint -Class

Human Health Hazards Sensitisation Skin In Vivo BT ee Ry Priylum (common name) N Ote H By d efa u It EC 3 d a ta h as bee n

LLMA EC3 HHuman Health Hazards . ~ - ScalefUnit [ i )
BSensitisation o e e e g converted into binary categories:
positive/negative based on scale
v 4 “Skin sensitization II (ECETOC)".
FILLNA For the purpose of this exercise,
=C3 (e17s674) [ Create o g s |/ Skin sensitiZatigi® I (OASIS) will be
) 2o Eeneien (e B0 used. This scale converts EC3 data
() skin sensitization EC3{ratio) 5 q
into three categories: Strongly
el positive (EC3 0-10%), Weakly
520 from scale Skin sensitization EC3{ratio) . .
positive (EC3 10-50%) and Negative
(EC3>50%).

Selected [674/674] points

N\ o OK x Cancel

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

Follow the steps:

1. Go to “"Data Gap filling”; 2. Select “"Read-across”; 3. Click “Apply”; 4. Select "Skin sensitization I
(OASIS)” scale (see Note); 5. Click “"OK”
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QSAR TOOLBOX

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

Example 1: Correlation of LLNA and GPMT data
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1. Open “Calculation options”; 2. Click on “Data usage” menu item; 3. Select Maximal; 4. Click "OK” |

Cancel
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QSAR TOOLBOX

Types endpoint correlations

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

Example 1: Correlation of LLNA and GPMT data
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1. Click “Subcategorize” ; 2. Click “Endpoint data” node; 3. Click “Adjust options”; 4. “Endpoint data
grouper” window appears. More details about this window are provided on next slide.
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QSAR TOOLBOX

Types endpoint correlations

Categorical vs. categorical
Perform correlation between LLNA and GPMT data- step 5
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1. “Select descriptor” button allows the user to select second endpoint which will be used in the correlation. Click on the button. Additional window
Appears; 2. Click on the row associated with "S M W N” endpoint; 3. Click “Select descriptor”; 4. By default the program separates data into

3 bins, number of bins could be changed from here; 5. "Single category per chemical" produces a single value per chemical
whenever multiple values of single unit/scale are present;
6. List of scales used in the correlation; 7. Highest mode are used in this case, because worst case scenario is played; 8. Click “Recreate

bins” to finish the procedure of selecting endpoint; 9. Units and scales used in the correlation; 10. A panel with bins used in the correlation;
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QSAR TOOLBOX

Types endpoint correlations

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

Example 1: Correlation of LLNA and GPMT data
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1. After the settings are configured all the analogues are distributed in 5 bins depending on GPMT data: Strong,
Moderate, Weak, Non sensitizer and N/A. Analogues, which do not have GPMT data are marked as N/A (533 in this case).
2. Click “Correlation” button; 3. A window with contingency table appears.

15.07.2016
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QSAR TOOLBOX

Types endpoint correlations

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

Example 1: Correlation of LLNA and GPMT data
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1. Click on the row with N/A
2. Click on “Remove” button

Analogues with no GPMT data (N/A bin) could be removed from the table. This will not affect the value of correlation coefficient.
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QSAR TOOLBOX

Types endpoint correlations

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

Types endpoint correlations
Categorical vs. categorical

®* The second example illustrating categorical vs. categorical type correlation is:
* Example 1: Correlation of Skin sensitization data
* LLNA (Strongly positive, Weakly positive, Negative)
* GPMT (Strong, Moderate, Weak and Non)

* Example 2: Correlation of Skin sensitization and Ames mutagenicity data
* GPMT (Strong, Moderate, Weak and Non)
* AMES (Positive, Equivocal, Negative)

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

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

* Define target endpoint (step 3)

* Enter Gap filling (step 4)

* Perform correlation between endpoints (step 5)
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QSAR TOOLBOX

Types endpoint correlations

Categorical vs. categorical
Gather experimental data — step 2

Example 2: Correlation of GPMT and AMES data
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1. Go to “Endpoint”; 2. Skin sensitization DB is already selected; 3. Select the databases
including Ames data; 4. Click “"Gather” 5. The data appeared on datamatrix i
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QSAR TOOLBOX

Types endpoint correlations

Categorical vs. categorical
Define target endpoint — step 3

Example 2: Correlation of GPMT and AMES data
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The target endpoint is skin sensitization GPMT
1. Click on the cell associated with target endpoint
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QSAR TOOLBOX

Types endpoint correlations

Categorical vs. categorical
Enter Gap filling — step 4

Example 2: Correlation of GPMT and AME
R
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Enter Gap filling applying read across. Read across is applied because a categorical type data is analyzed.
1. Go to "Data Gap filling”; 2. Select "Read-across”; 3. Click “Apply”; 4. Select "Skin sensitization IV (GPMT)" scale;
5. Click “"OK”
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QSAR TOOLBOX

Types endpoint correlations

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

Example 2: Correlation of GPMT and AMES data
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1. Open "“Calculation” options. 2. Click on “Data usage” 3. Select “"Maximal” 4. Click “"OK” (refer to
slide 53 for details)
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QSAR TOOLBOX

Perform correlation between GPMT and AMES data -

Types endpoint correlations
Categorical vs. categorical

Example 2: Correlation of GPMT and AMES data
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1. Open “Subcategorize”;

button; 5. Click on “With S9” under In Vitro|Bacterial Reverse Mutation Assay (e.g. Ames Test)|Gene Mutation| Salmonella
typhimurium; 6. Click on “Select descriptor” button

2. Click on “Endpoint data” node;

3. Click on “Adjust options” button;

”

4. Click “Select descriptor




QSAR TOOLBOX

Types endpoint correlations

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

Example 2: Correlation of GPMT and AMES data
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Units and Scales

Structural simifar;
Tautomers unstable

Megative (Gene mutation I) =

_ _ Positive (Gene mutation I)

Toxicological Equivocal {Gene mutation I}
Repeated dose (HI

Experimental

Gene mutation 1

Mark chemicals by descriptor value
Filter points by test conditions

Mark focused chemical

Mark focused points

Metabolism/Transformations Resulting categories list... 3
Do not account metabolism Positive (Gene mutation I)

Equivocal (Gene mutation I)
Documented ) Negative (Gene mutation I}
Observed Mammalian meta
Observed Microbial metabolism 5
Observed Rat In I

0K Data usage

Prediction approach options

Use target data for prediction

tion simufator
wiate [+ Visual options
: SN - SUINSNNNENGINNENNNNS - 58-S 88§ -
r (acidic) + + + + + t+ t+ +
nulator (basic) 50 -6.0 -4.0 20 oo 20 40 60 &§0 100
r (neutral) 0 select different log Kow
‘ Remove |
1. 3 bins are set by default; 2. Select "Single category per chemical”; 3. Select scale "Gene mutation I”

4. Select “highest value” (worst case); 5. Click “"OK”
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QSAR TOOLBOX

Types endpoint correlations

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

Example 2: Correlation of GPMT and AMES data

Grouping methods — [

SR : Adjust options 5 ‘_h !I'IFI'G &6 x\B8
T s 10100 about Update

» Endpoint » Category Definition » Data Gap Filling

Megative (Gene mutation I}

Correlation

All chemicals

Statistics Profiles in use
; o
Differ from target b Spearman  0.2873 Human Health Hazards Genetic Toxicity In Vitro Bacterial Reverse Mutation Assay (e.q. Ames Test) Gene Mutation Saimonela typhimurium With 55

Pn:utem_b\nwjmg alerts for
Protein binding alert: : 9

o

XK Remove

Analogues
(214) (N/A) istribution of icals across
(22) Postive (Gene mutation 1) T TN .
4) Equivocal (Gene mutation I Category Count % Strong sensitizer (Skin sensitisation IV (GPMT))  Moderate sensitizer (Skin sensitisation IV (GPMT))  Weak sensitizer (Skin sensitisa’ >
(91) Negative (Gene mutation 1) Positive (Gene mutation I) 24 7.19 58.33 (19) 12.50(3) 1250 (3)
rediction
Equivocal (Gene mutation T) 4 120 50,00 (2) 0.00 (0) 25,00 (1)
0 matrix
Negative (Gene mutation 1) 92 27.54 25.00 (23) 15.22(14) 16.30 (15)
Organic Functional
Organic functional groups ) 214 54.07 9.35(20) 29.44(63) 4159 (89) fhilter d
Organic functional groups, -
uctural i > gorize
Tautomers unstable | | S S 3 micals by descriptor value
Toxicological [N [ S A B A 0909090909090 [
W Strong sensttizer (5. nts by test conditions
Repeated dose (HE: Moerate senstizer
Experimental el Wrisak senstizer (Ski used chemical
Endpoint Data % Wl T o sensizer (S e
"""""" E ; 1yl isting marks
Metabolist sformations sz’
Siahuba i c,‘" 2w marked chemicalsfpoints
Do not account metabolism S &0
Documented o0 . . | sting marks
Observed Mammzlizn metaboll o4 R ion navigation
Observed Microbial metab 04" lling approach
Observed R; ol - . Iptors/data
Fostive (Gene mutat Equivocal (Gens muta. Hegative (Gene mutat (i)
Hurnan Health Hazards Genetic Toxdicty In Vitro Bacterial Reverse hutation Assay (2.0 Amss Test) Gene Mutation Salmoneia typhimurium With 59 /(Q)SAR
H | | H | H H H H H 1=l vaicwiation options
e s s e s e e Dsta ussge
- E-e-- 4 --CIHED0 - - OIS IEe O- el-- Prediction approach options
imulator (acidic) + u t +
wlator (basic) Selected {333) 5.0 60 -4.0 =20 Use target data for prediction
simulator (neutral) {11 select different Visual options
i Information
' Remove
w Miscellaneous
2 a a q - w o ”
1. Analogues are distributed in 4 bins 2. Click on “Correlation” button

3. Click on the row with N/A data 4. Click on “"Remove”
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QSAR TOOLBOX

Types endpoint correlations

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

Correlation - u] x

All chemicals
Statistics Profiles in use

Spearman  0.2873 Human Health Hazards Genetic Toxicity In Vitro Bacterial Reverse Mutation Assay (2., Ames Test) Gene Mutation Salmanella typhimurium With 59

®* Correlation analysis between
two categorical type data: GPMT
and AMES shows weak
correlation between two . T e

end pOI nts (Spea rman Coefflcient 1 Positie (Gene mutation ) % 200 58.33(14) 2500 1250(3)
. . . 2 Equivocal (Gene mutation I) 4 333 50,00 (2) 0,00 (0) 25.00(1)
I S 0 . 3 7 See SI I d e 2 2 fo r d eta I I S) . 3 Negative (Bene mutation I) 92 7%6.67 25.00 (23) 15.22(14) 16.30 (15)

<

>

BB
I Strong sensitizer (S

I Woderate senshizer .
I veak senstizer (Ski
I Mon sensttizer (Skin,

Pasttive (Gene mutat Eeivacal (Gene muta... Negative (Gene mutat
Human Heatth Hazards Genetic Taxicity In Vitro Bacterisl Reverse Mutstion Assay (e.g. mes Test) Gene Mutation Salmonella typhimurium With 53
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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
* Categorical vs. categorical

* Categorized continuous vs. categorical
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Types endpoint correlations
Categorized continuous vs. categorical

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

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

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

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

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

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

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

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

Types endpoint correlations

Categorized continuous vs. categorical

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

Gl - oo - c8e\E
ool o

QSAR TOOLBOX

About Update
} Profiling } Endpaint ¥ Category Definition  » Data Gap Filling
Import Tautomerize

Database

Filter endpaint tree... ‘1 [target]

o CHsz 8@
Structure — =
)

TH  ¢oH

WGsHE 3
Annle-ntaIFateand Transport ubsianca-ddanti
Ecotoxicological Information EPhysical Chemical Properties (320/785) M:-0.872 %, 0.83... M:-3.78 %, 21 %, M: 0%, 8.7 %, 23... I
“."ma" Hear'th Hazard’sr _ ) nvironmental Fate and [ransport

[HEcotoxicological Information

| [2 arget | [3 arget | [¢ arget | [5 ttarget | b ttarget

Unselect All

[EHuman Health Hazards
HAcute Toxicity
Bioaccumulation

Carcinogenicity

Developmental Toxicity / Teratogenicity
FHGenetic Toxicity

Affinity O/ — Immunotoxicity

Hllrritation / Corrosion

— Neuratoxicity

HEPhotoinduced Toxicity

—Repeated Dose Toxicity

ISensitisation MP:
In Chemico
\fitro
In Vivo (12081684) [WBNEEGERIEREIGE M: Positive M: Positive M: Negative, Negat... M: Negative M: Negative, Positi... M: Negative M: Ne'
1. Go to “"Endpoint”; 2. Skin sensitization DB is already selected; 3. Select "Chemical

reactivity (COLIPA)” database; 4. Click “Gather” button; 5. The data appeared on datamatrix
|
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QSAR TOOLBOX

Types endpoint correlations

Categorized continuous vs. categorical
Define target endpoint — step 3

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

I a0 S8 0\
QSAR TOOLBOX 10100 about Update

} Profiling ¥ Endpoint } Category Definition  » Data Gap Filling

Delete Tautomerize

| \2 [target] | |3 [target] | |5 [target] \ ‘G [target]

I P iz
-3 e /_h(_cﬂ so. e cu
& 12@ O Jé@

‘Filter endpoint tree... |1 [target]

o
(=]
DD%

Structure
CH gH
M Environmental Fate and Transport [EHEcotoxicological Information
[l Ecotoxicological Information EHuman Health Hazards

Human Health Hazards e Acute Toxicit

— Bioaccumulation

HECarcinogenicity .
HElDevelopmental Toxicity / Teratogenicity .
HEHGenetic Toxicity

— Immunotoxicity

HEIrritation / Corrosion

— Neurotoxicity

HEPhotoinduced Toxicity

—Repeated Dose Toxicity
{Sensitisation
H1Skin
tHin Chemico
i Vitro
In Vivo

GPMT

SMWHN (334/335) M: Negative M: Positive M: Megative M: N

HHHRIPT (116/165)
LLNA

EC3 (617/674) LUHRELENT] - Positive M: Negative M: Megative
InvEntanies HHMiscellaneous (421/509) M: Positive M: Negative, not c...  M: Megative M: Positive M: N

The target endpoint is EC3 skin sensitization data
1. Click on the cell associated with target endpoint and target chemical
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Types endpoint correlations

Categorized continuous vs. categorical
Enter Gap filling — step 4

Example: Correlation of DPRA (%) and LLNA (Strongly positive, Weakly positive, Negative) data
-ri1- m e = 3 =5
QSAFK 10100 About Update

» Profiling » Endpoint » Category Definition » Data Gap Filling

CD QSAR Toolbox

Filing L
Chemicals

¥ into Categori
5 Developed by LMC, Bulgar|

)

Possible data inconsistency - m] hs

Data GapF, Fiter endpoint tree... | [¢ Barget] | [ ltarget] | [ ttarget | [7 Harget

O Read-across Test organisms (species)

P NHz
@ Trend analysis Kingdom o ko BN o
by Structure Phylum /__(_ 5 O
® (Q)SAR models Class @ F A O

Phylum (common name})
Target Endpoint Scale/Unit
Ecotoxicological Information

EHuman Health Hazards
HEAcute Toxicity
— Bioaccumulation

ECarcinogenicity 4 Converted Original
FEDevelopmental Toxicity / Teratogenicity
HE Genetic Toxicity data data

[ Gy Gap fillng scale funit /
rHIritation / Corrosion ® Skin sensitisation [ {Oasis)
- ) Skin sensitisation IT (ECETOC)
[— Neurotoxicity ) Skin Sensitization (Danish EPA)
() Skin sensitization EC3{ratio) K

FEPhotoinduced Toxicity

o Data paints - n] X
—Repeated Dose Toxicity
) age? converted data # Endpoint Value Original value ~ Organ Reference: Phylum (common Phylum Test method /
tISensitisation 520 from scale Skin sensitization EC3(ratia) source name) Data source
=Skin
MIn Chemico 1 EC3 Negative (Skin ~ Negative (Skin ~ Skin Dermatitis, 16~ Vertebrates Chordata LLNA
senstisation | sensitisation | (d): 148
H#in Vitro - (ECETOC)) (Dasis))
Hlin Vivo Selected [674/674] points . ,
EIGPMT X
Cancel
SMWHN = ) [Jranspose
HRIPT (116/165)
ILLNA
EC3 (617/674) LUBIELEIES M: Paositive M: Negative M: Negative
FiMiscellaneous (421/509) M- Positive M: Negative, not .. M: Megative M- Positive M- N

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

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

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

E m &6 x\8
QSAR TOOLBOX 10100 bout Update

» Profiling » Endpoint » Category Definition » Data Gap Filling

Filing The OECD QSAR Toolbox
- nicals
¥

LMC, Bulgaria

| [¢ Hargetl | [6 ttargetl | [2 argetl | [12 targett | [15 trargett | [18 ftar

Data Gap Filing Method [1 ttarget) | [2 ttargety

QO Read-across

NHz
® Trend analysis . L(CH; /__(_CH @ o}lS‘CHJ %_?‘_{‘H @0_20:)
) o

® (Q)SAR models CH  gH eH  aH chy cH e
= rrers [T Mobesive | MiNegaie | MiNegaie  WiNegaie  Wilegaie s WP,
< >
Descriptors | | Prediction ‘ Accept prediction
Return te matrix
Read across prediction of EC3,
taking the highest mode from the nearest 5 neighbours, based on 5 values from 5 neighbour chemicals,
Observed target value; "Negative', Predicted target value; "Strongly positive" Select/filter data c
Selection navigation
Gap filling approach

Descriptors/data
Model/(Q)SAR

Strongly positive J - -+ - b c oo Lo - -

A

Prediction approach of N
: : : : : : : : : : : : Use target data for pred| 2
eshly posiive f - @ e R oo ¢ COUD CEEIENOOIIIEIEI: oo 8l .

Set usage of dal

on 3

() Minimal
(®) Maximal

4 () Lower median

Megetive | -1~ & i O COR MORCRTTRCOECDCRD 000y & | SRR (i Higher median
t + ; ; : ;

- : - :
a0 50 a0 20 0.0 20 40 60 80 100 170 O Mode(s)
log Kow () Lowest mode

\ (") Highest mode
1. Open “Calculation options”; 2. Click on “Data usage” (refer to slide 53); 3. Select "Maximal” o Cancel
4. Click “"OK”

EC3 {obs.}
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Types endpoint correlations

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

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

Grouping memodf‘
3 rchen e \

B3 Adjust options

1) Endpeint data grouper options. - O s
Selected descriptor:

Select
descriptor

Default number of raty

arget]

| |9 [target] | |12 [target] | \1 S [target]
[single category per chemical Nz o P @
Scale/Unit Data usage <O> /YE-‘CH"3 mg —
v % cHy e &)
Analogues
(616) (N/A)
[Negative | |M:Negative | M:Negalive | M:Positive | M:P,
= Recreate b
Chemical elements Sereats Bins >
Groups of elements Units and Scales Bin constraints: Accept prediction
Lipinski Rule O | | ‘ v
Organic Functi I | Return to matrix
Organic Functional gro Select descriptor... _ ] %
Organic functi 5 ; B N
Organic fun 5 D [t rarget] | [2 target) | [2 targett | [¢ areett | [5 target] | [6 targett |[Fiarget — ~ I:I
Structural similarity L
Tautomers unstable NEz
Toxicological o CH: 8{@ /_\_(—cn 2 L @ =
Repeated dose (HESS) Structure Fa ) Fant O S5k, mg I
Experimental CH () CH; o em |
— Explosive Properties W
|— Flammability |
— Flash Point 4 0
— L I § 1
DPRA B
% Depletion of Cystine  (216/248) M: -0.872% M: -3.78 % M: D % M: 3.8 % M: 54.9 % S
% Depletion of Lysine (215/250) M:0.832% M:2.1% M: 9.7 %, 2.38 % M: 1.2 % M: 2,23
FALC-MS (285285) M:-5.3 % M: -5.83 % M: 1% M: -5.98 % M: 25.5 5
N il . . —\__
Physical Chemical Properties In Chemico DPRA Select desscpitor =
Selected 0 (616/616)
Cancel E
L select different

1. Cllck on “Endpomt data”

2. Click on “Adjust options” button
endpoint tree on the level of "DPRA". In this case we mixed DPRA lysine and Cysteine data

3. Click on “Select descriptor” button
5. Click on “Select descriptor” button

4. Click on the
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QSAR TOOLBOX

Types endpoint correlations

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

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

&® % 2 8

About Update

Grouping methods
DART scheme '| Endpoint data grouper optiens.., m] *
Selected descriptor:
Physical Chemical Properties In Chemico DPRA

Eye irritation X Select
Eye irmitatic descriptor

Default number of ratio bins

Arget] ‘ |9 [target] ‘ ‘12 [target] | ‘1 5 [target]

Primary Differ from target by: | 16 [tar A
Protein binding alerts for ¢ O At least one category

Protein binding ale 9 ® Al categ

Single category per chemical N o €H cH @
5

Scale/Unit Data usage ;S*C Hy B! ' °b
Skin sensitization DPRA (ratio) () ~ | maximal value CH; =
(616) (H/A)
4 EEETIN (RN TN O
Recreate bins >
Bin constraints: Accept prediction
Skin sensitization DPRA (ratio)(%)[-0.413,33.1) Add .
Skin sensitization DPRA (ratio)(%)(33. 1,56.5) gets tomate:
Skin sensitization DPRA (ratio){%:)[66.5,100]
Edit micals,
1= Select/filter data ~
Delete ‘ i

iers unstable
Toxicological . Resulting categories list...
Repeated dose (HE: Skin sensitization DPRA (ratio)(%e)[-0.413,33.1)

Mark chemicals by descriptor value

Filter points by test conditions

Experimental Skin sensitization DPRA (ratio)(%)[33,1,66.5) Mark focused chemical
Skin sensitization DPRA, (ratio)(%%)[66.5,100] o e T
< > -1 Selection navigation
Metabaolism/Transformations Go back
Do not account metabolism
bocumented [ I T P e tats:alial o ot m Peninoncimimiin o axyne s iiiole) Go forward
Observed Mammalian metabol : : : Go to first
Observed Microbial metab : : H
! ! ' Go tolast
Observed Rat In ' ' ; 0 to las
§ § 3 Gap filling approach
3 3 : Descriptors/data
1 1 |  Model/(Q)SAR
| | H |-| Calculation options
B SR boeeoeo o] sisim mxmeiiamime: ! inye:0 = intes e s SRS : Datausage
f f

simulator (basic) Selected ( | 6.0 4.0 =20 Prediction approach options

Bt mat- ,__:[rleu':_;?lj'. i select diferent LD Use target data for prediction
1. 3 bins are set by default 2. Select "Single category per chemical” 3. Select scale “Skin sensitization DPRA (ratio)”

4. Select “"maximal value” (worst case) 5. Click “"OK”
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Types endpoint correlations

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

and NA Strongl sitive Weakl

RN

Grouping methods E FI‘J M %
DART scheme : 10100 About Update

» Endpoint » Category Definition » Data Gap F

mutagenici
nutagenicity
Keratinog

| [1 ttarget | [2 target | [¢ Haraen | [ arae

Protein binding ale
Protein binding alerts : [ ] t a N =
“| Correlation

All chemicals

Statistics Deofil use
Spearman -0.47 lemical Properties In Chemico DPRA
Empiric - o o) (% - v
el _ (22) Skin sensitization DPRA (ratio)(%)[3 o B
Chemical elements 77) Skin sensitization DPRA (ratio)(% =
Groups of elements X
Lipi . emove
Distribution of chemicals across categories
£ Category Count % Strongly positive (Skin sensitisation T (Oasis)) = Weakly positive (Skin sensitisation I (Oasis)) ~ Megative (Skin sensitisation I (Dasis)) o
1 | 5kin sensitization DPRA (ratio)(%)[-0.413,3: 117 18.96 27.35(32) 28.51(35) 42.74(50)
Structural similarity
FI- tization DPRA (ratio) (%)[33. 1,66.¢ 22 3.57 54,55 (12) 27.27 (8] 18.18 (4
Tau ers unstable in sensitization (ratio) (%) (12 (®) “ .
Toxicological 3 Skin sensitization DPRA (ratio)(%)[56.5,100] 77 12,48 75.32 (58) 18.18 (14) 6.49 (5) [
Repeated dose (HES! 4 A 401 64,99 22.19 (39) 54,36 (218) 23,44 (94)

Experimental

of

-

. 300

F
Observed Mammalan metaboll 2 0
Observed Microbial metabolisn| z E 200

5

S 150

S

100

Skin sensttization D Skin sensitization D Skin sensitization D
Physical Chemical Properties In Chemico DPRA,

) o
{0 select different EoLer -| Calculation options
s‘ Barmoy | Data ysan:

1. Analogues are distributed in 4 bins depending on data 2. Click “Correlation” button 3. Click on the row with N/A
data 4. Click "Remove”
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Types endpoint correlations

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

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

— -l E E - —— &8 %\ 8
== == o1 1 %
QSAR TOOLBG:= Ll 10100 About Update
» Profiling » Endpoint » Category Definition » Data Gap Filling » Report
Filing
$ Correlation - [m] X
All chemicals
Statistics Profiles in use
Do op g eted spearman 14725
colChenacol i pectliesNall b Sa R EEE A 1) Endpoint data grouper options... — [m}

O Read-across EC3

Opti Selected descriptor: "
@ Trend analysis ot ptions Physical Chemical Properties In Chemico DPRA f

= Select

® (Q)SAR models i
(@ x Remave descriptor
Target Endpoint

Human Health Hazards atiol Wi Default number of ratio bins - _ - N
LLNA EC3 #  Category Count % 3 >

i Skin sensitization DPRA (ratio)(%)[-0.413,3: 117 54.17 27.35(32) 4D

Single category per chemical i
2 Skin sensitization DPRA (ratio)(%)[33.1,66.5 22 10.19 54.55(12) i
Scale/Unit Data usage,
3 Skin sensitization DPRA (ratio)(%)[66.5,100 77 35.65 75.32(58) Skin sensitization DPRLA (ratio)(%%) M= - i R
Splitter - m] * 4
5 by descriptor value
< Value -
test conditions
e ——— T T m W S
P R a o) Skin sensitization DPRA (ratio)(%:)[-0.413,33.1) Add

@ Skin sensitization DPRA (ratio)(%&)[33.1,66.5) points
[Jopen skin sensitization DPRA (ratio)(%)[56. 5,100] - Evigab

Delete
Split mto: bins k 3

Count of chemicals,
c
@
=]

. : 40 ”n 9%)[-0.413,33. 1
Note: In this all i = e 165 oz
example we will » i 444009090 . raito) (*%)[6e.5, 100] sfdata
manually edit the ol x| B
d f It DPRA d t Zkin sensttization D.. Skin sensitization D... &
e a u a a Physical Chemical Properties In Chemico DPRA
defl n | ng new £ X i) £ 5] Sy i1 o L3 =] 3} T Pl T Prediction approach options
reactivity ra nges. e Use target data for prediction
‘ Visual options
Descriptor X: | log Kow v e en

1. Apply right click over DPRA descriptor and select “"Options” 2. Click on “Skin sensitization DPRA (ratio)” scale 3. Select
the first bin [-0.413 - 33.1] 4. Click on “"Add” button 5. Additional window appears
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Types endpoint correlations

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

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

8] Endpoint data grouper options... - O X
Selected descriptor:
Physical Chemical Properties In Chemico DPRA
' Splitter — | Pt =
Value ‘
| D:faultnumberofrah’c bins The fol |OW| ng ra nges
= |0 : [ —
[Jopen | have been
Single categary per chemical H .
< | 13 | Dpen | Scale Unit Data usage Co n fl g u red ]
| Skin sensitization DPRA (ratio)(3%) ~ | maximal value ~
o)
') —
2 | Reaeate bins O 1 3 /0
| — o)
- / - . Units and Scald Bin constraints: ® 1 3 4 2 /0
Spllt |r|t0. blnS Skin sensitizatic ] Skin sensitization DPRA (ratio)(%e)[0, 13 Add 0
a sensm:zah:on DPRA (rah:c}(%}[]j,qz} i 4 2 - 1 O O /O
Skin sensitization DPRA (ratio)(%:)[42, 1000
K Cancel
Resulting categories list...
3 Skin sensitization DPRA (ratio)(%)[0,13) (
Skin sensitization DPRA (ratio)(3)[13,42)
Skin sensitization DPRA (ratio)(%:)[42, 100] 5
| -
0K

1. Erase the default lower value “-0.413" of the first range and type “0”. The range is closed, that’s why do not check the “open” box.
2. Set “13” value for the upper value of the first range and check “open” box to set the range as open. 3. Click "OK” button

4. Select second bin 5. Click “Edit” button and enter the lower and upper values of the second range (13 - 42%).

6. Click “OK”

Note that the lower and upper values of the second range are opened. The lower value of the third range is open and the upper value
is closed.
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Types endpoint correlations

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

&) Correlation - o X
All chemicals
® I n t h I S e X a m p I e W e h a Ve S‘Sa;::inan -0.488 :l:::: ig::r:\m\ Properties In Chemico DPRA

correlate continues DPRA (%)
data distributed into 3 bins (0O-
1 3 ; 1 3 - 4 2 ; 4 2 - 1 O O 0/0 ) a n d ¥ Category Count % D-s;::n::op:;:::;nm::::s:::\)fuzz:}?gw\;:m positive (Skin sensitisation I (Oasis))  Negative (Skin sensitisation I (Oasis))
Ca teg O r| Ca I LLN A d a ta ( Stro n g |y 1 Skin sensitization DPRA (ratio)(%)[0,13) 87 40.65 25,29 (22) 24.14(21) 50.57 (44)

g = - 2 Skinsensitization DPRA (ratio)(%)[13,42) 34 15.89 35.29 (12) 47.06 (16) 17.65 (6)
p 0 S I t I Ve 7 We a k I y p 0 S I tl Ve ’ 3 | Skin sensitization DPRA (ratio)(%)[42,100] | 93 43.4%6 73.12(58) 18.28 (17) 8.60 (8)
Negative) (

>
i1
W Stongly postive (5

I Weakly positive (Ski
N Negstive (Skin sensi..

* The high absolute value of
Spearman  coefficient (0.49)
shows a good monotonic
tendency in the data *.

Skin senstization D.. Skin senstization O..
Physical Chemical Properties In Chemico DPRA

*The absolute value of the Spearman coefficient shows how monotonic is the data, while the sign of the
coefficient specifies the direction of the slope - positive or negative.
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Outlook

* Background
* Objectives
* The exercise
* Workflow
* Load ToxCast database
* ToxCast database - overview
* Correlation of data - background
* Types endpoint correlations
* Continuous vs. continuous
® Categorical vs. categorical
* Categorized continuous vs. categorical

* Categorized continuous vs. categorized continuous
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Types endpoint correlations
Categorized continuous vs. categorized continuous

* The aim of this type correlation is to illustrate how two different categorized continuous
endpoints correlates each other.

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

* In this example we will illustrated how AC50 ratio data (mol/L) correlates with Relative ERBA
(%) data:

®* AC50 (mol/L) associated with assay "NCGC Reporter Gene Assay ERa Agonist” converted in
3 categories

* Relative ERBA (ratio data expressed in %) converted in 5 categories

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

* Load ToxCast database (step 1)

* Gather experimental data (step 2)
* Define target endpoint (step 3)

* Enter Gap filling (step 4)

* Perform correlation between endpoints (step 5).
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Types endpoint correlations

Categorized continuous vs. categorized continuous
Load ToxCast database — step 1

& o “8e\R
@ 10100
» Input » Profiling » Endpoint ¥ Category Definition  » Data Gap Filling

QSAR TOOLBOX About Update

Document, Single Chemical Chemical List
N ] ) a2 E

Name Structure Delete Query ChemlIDs DB nventory List

Documents  Fiter endpoint tree. . | [E ttarget] | [E target) | [7 taroeti | [B ttarget]

Document

s

Structure

ceel
e

a
E
o,
SN

[HSubstance Identity

[HPhysical Chemical Properties
[HEnvironmental Fate and Transport 5
[EHEcotoxicological Information

EHuman Heal - | Select database A [E=REE

Human HalfLife -
Hydrolysis rate constant OASIS
Keratinocyte gene expression Givaudan
kM database Environment Canada
Micronudeus ISSMIC

Micronudeus OASIS

Repeated Dose Toxidty HESS
Rodent Inhalation Toxicity Datsbase
Skin Tirritation

hC(C)Cc=CC(C)C1CCC2C(=CC=C3CC(0)CCC3=C)CCC
‘Yeast estrogen assay

|:| Use tautomeric sets

1. Go to “Input” 2. Click "DB” button 3. Select “"ToxCast” DB 4. Click “"OK”
5. The chemicals from database have been loaded on datamatrix
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Types endpoint correlations

Categorized continuous vs. categorized continuous
Gather experimental data — step 2

Example: Correlation of AC 50 (mol/L) and Relative ERBA (%) data

an [ .1, S
QSAR TOOLBOX 10100

» Endpoint ¥ Category Definition  » Data Gap Filling

Tautomerize

(<]

JE— :F\Iber endpaint tree. .. [t targe | [ targen | [ target | [¢ Hargen | [E targen | [E targen | [ targen
\ o o CHz "‘@6 8) . C}D CH ?
Structure = L\_b . o s
CH ok ) .- &
FHlrritation / Corrosion
— Neurotoxicity
HEIPhotoinduced Toxicity
HEIRepeated Dose Toxicity .
HElSensitisation e
f="r N
-HACEA (5[]0;550)‘ M: 21.2 mg/L M: 0.0039 mg/L M: 8.08 mg/L, 0.00... M: 0.000504 mg/L
HHApredica (425/2642) M:472mg/l. 223 . M:234mg/l. 269 M: 876 mg/L. 291 M: 00962 mg/L, 0.
HHAttagene (1374/6568) M: 12.5 mgiL, 12.6... M: 12.8 mg/L, 4.96... M: 0.00268 mg/L, ... M: 0.689 mg/L. 1.3... M: 3.87 mg/lL, 3.42..
HFBioSeek (971/21906) M: 462 mg/L. 4.96... M:6.74 mg/L, 6.25.. M: 0.338 mg/L. 0.3... M: 0.288 mg/L I
FEINCGC (1475/6890) M: 0.00436 mg/L, ... M:0.000106 mg/L, . M: 124 mg/L, 9.25. M: 0.000262 mg/L,... M:0.66 mg/L, 0.05. M: 0219 mg/L, 1.0.. M:584E-Emgl, . I
HEIMovascreen (976/8054) M: 3.59 mgiL, 0.02... M: 0.00646 mg/L, ... M:0.236 mg/L, 0.1... M: 2.67 mg/L
HHOdyssey Thera (969/2794) M: 19.8 mg/L, 466 M: 2.45 mg/L M- 5.79 mg/L M- 0.00676 mg/l, . M 3562 mglL, 219
“EUndefined Assay Provider (2/2)
Toxicity to Reproduction
HEHlAndrogen Binding Affinity
HHEstrogen Receptor Binding
i A
(179/179) M: 88.9 % M: 0.0518 %
{1/2)
(13/13) M: 219 %
Inventories (Rt (AT M: 398 %
Trout = mr
Undefined Test organisms (spec... L
- HToxicokinetics . Metabolism and Dist.__ L

1. Go to “Endpoint” 2. Click on “Unselect all” button 3. Select “ToxCast” 4. Select “Estrogen
Receptor Binding Affinity OASIS” DB 5. Click “Gather” 6. The data appears on datamatrix
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Types endpoint correlations
Categorized continuous vs. categorized continuous
Define target endpoint — step 3

Example: Correlation of AC 50 (mol/L) and Relative ERBA (%) data

— — OCCESE
QSAR TOOLBOX () h 10100 o s

» Profiling ¥ Endpoint } Category Definition  » Data Gap Filling

Import X Delete Tautomerize
P | &

Database

| [6 targeti

Filter endpaint tree. ., |1 [target] | |2 [target] | |3 [target] \ |4 [target] \ \5 [target]

Human Health Hazards

Structure
cH aH

2

a

2]
(sj(site)

ElHuman Health Hazards

HHAcute Toxicity

[— Bioaccumulation

HHCarcinogenicity

HEDevelopmental Toxicity / Teratogenicity
HEGenetic Toxicity

—|mmunotoxicity

FElrritation / Corrosion

— Meurotoxicity

HEPhotoinduced Toxicity

—Repeated Dose Toxicity
HESensitisation

H-ToxCast ;
HEACEA (600/660) M: 21.2 mgiL
HEApredica (425/2642)

HHAttagene (1374/6568) M: 12.5 mg/L, 12.6...
HEBioSeek (971/21906)

1g Affinity O

oy

M: 8.08 mg/L. 0.00... M: 0.000504 mg/L
M:472mg/l, 223 M 234mg/L. 269 . M:876mg/lL, 291 M:0.0962 mg/L, 0.
M:12.8 mg/L, 4.96.. M: 0.00268 mg/L, ... M: 0.689 mg/L, 1.3... M: 3.87 mg/L, 3.42..
M:462mg/l, 496 . M 674mg/L. 625 M 0338 mg/L, 03 M: 0288 mg/L M: 1

HINCGC Reporter Gene Assay ERa Agonist
HlHomo sapiens

M: 0.000224 mg/L.... M: 938 mg/L. 484 . M: 1€

) I
[k - 0.000531 mg/L M: 5 84E-5 mg/L M: 8

HTox21_AhR (2371237) M: 0.66 mg/L
HTox21 AhR viability (319/319) M: 0000106 mg/L M: 12 4 mg/L M: 0.0557 mg/L M: 5 84E-6 mg/L M: 5

The target endpoint in our case is “Estrogen Receptor 1”
1. Click on the cell associated with target endpoint and target chemical
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Types endpoint correlations

Categorized continuous vs. categorized continuous
Enter Gap filling — step 4

Example: Correlation of AC 50 (mol/L) and Relative ERBA (%) data

® ™ T ® w ot e
— = o1
QSsA (W 10100 about Update
¥ Profiling ¥ Endpoint ¥ Category Definition }» Data Gap Filling

Filling

#

Apply

:Fi\ter endpoint tree. . [1 ftarget] | [2 targetl | [2 target | [¢ target | [5 targetl | [6 target]
@ Read-across 2 iy . .
© Trend analysis o CHz -@{;} %) - DO oH
Structure . . o
@ (Q)SAR models CH  oH L\‘b % b cHogn p
Target Endpoint - — D
I Deve\o.pmen.lal Toxicity / Teratogenicity .
HEGenetic Toxicity .
— Immunotoxicity
HHIrritation / Corrosion .
— Meurotoxicity
HEPhotoinduced Toxicity
HHRepeated Dose Toxicity .
HEHSensitisation M’P‘
HToxCast .
HEACEA (B00/BE0) M- 21.2 mg/L M: 0.0033 mg/L M: §.08 mg/L, 0.00... M: 0.000504 mg/L
HEApredica (425/2642) M:472mg/l, 2230 M:234 mg/l, 26.9.. M:8.76 mg/L, 29.1... M: 0.0962 mg/L. 0....
HAAttagene (1374/6568) M: 12.6 mgiL, 12.6... M:12.8 mg/L. 4.96.. M: 0.00268 mg/L. ... M: 0.689 mg/L. 1.3... M: 3.87 m
HHBioSeek (971/21906) M:4.62mg/L. 496.. M:6.74 mg/L. 6.25.. M: 0.338 mg/L. 0.3.. M: 0.288 mg/L
FEINCGC
NCGC Reporter Gene Assay ERa Agonist
A?Tomo saplens
Estrogen Recaptor 1 @r4/505) M: 0.000224 mg/L... M- 9.38 mgL, 4.84__
HFINCGC Reporter Gene Assay ERa ... (487/559) M- 19.1 mg/L M: 0.000531 mg/L M: 5 84E+
rHTox21_AhR (2377237) M: 0.66 mg/L
HHTox21_AhR_viability (319/319) M- 0.000106 mg/L M: 12.4 mg/L M: 0.0557 mg/L M: 5.84E-
HETox21_AR_BLA_Agonist_ch1 (439/439) M 000436 mg/l M- 0000991 mg/L
—HTox21_AR_BLA_Agonist_ch2 (67/67) M: 10.6 mg/L M: 0.219 mg/L
—HTox21_AR_BLA_ Agonist_ratio (89/89)

1. Go to “"Data Gap filling” 2. Select “Trend analysis” 3. Click “Apply”
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Types endpoint correlations

Categorized continuous vs. categorized continuous
Perform correlation between AC50 and Relative ERBA - step 5

Example: Correlation of AC 50 (mol/L) and Relative ERBA (%) data

Grouping method: ~
DART mn 0 ~ Adjust options Endpoint data grouper options... — (] =

&% % 2 8

About Update
Selected descriptor:

Default number of oo

Differ from target by: ‘ target] | [18 tarcet | [25 target]
O At least one category E
@ Al cate ] Ty oy A, BN
[[single category per chemical E = @"}u:; & s 255
Sceleput Data sge & o) o
= 2
Analogues w w - ey e

(374) (N/A)

IS e T T 2
>

Reaeate bins

> -
Lip |;, 2 ) Units and Scales Bin constraints: Accept prediction

Organic Functional gro Add Return to matrix
Organic Functional grot
Organic functional grouf Edit
Organic fun [
Structural simifarity | Delete |
Tautomers unstable
Toxicologica
Repeated dose (HESS) I [1 Rtarget] | [2 targett | [z ttaraet | [¢ target | [¢ argett | [6 arae | [7 targett a
Experimental

O & {3) 3)} @_Nf‘:“ o e '}c
letabolism, Transfc| Sk Cg % @ E — = <\C:)§ GCZ—LG
ot ] . 2 & bt © ;

1= Select/filter data

Select descriptor... - m} =

Do not account me
Documented

Observed Mamima

| Toxicity to Reproduction
| Androgen Binding A ffinity

| Aryl Hydrocarbon Binding

Estrogen Receptor Binding

[Clooiatize FOEA
I Human (83/83)

1. Open "“Subcategorize” 2. Click “Endpoint data” 3. Click on “Adjust options” button 4. Click im..ﬂﬁ.,t,,%S 6 1
“Select descriptor” button 5. Click on the row related to "Human” data. Human data has been selected in order
to have consistency between two endpoints (AC50, Estrogen receptor 1 is associated with Homo sapience |
species) 6. Click on “Select descriptor” button
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Types endpoint correlations

Categorized continuous vs. categorized continuous
Perform correlation between AC50 and Relative ERBA - step 5

Example: Correlation of AC 50 (mol/L) and Relative ERBA (%) data

Target

Grouping methods

s 6 %
About Update

\e

Endpoint data grouper options... — m] *

Selected descriptor:
Human Health Hazards Toxicity to Reproduction Relative ERBA Human

DART scheme v.1.0
DMA alerts for AMES by
DNA alerts for CA and
Eye irritation/ corrosion
Eye irritation/ corrosion
in witro mutagenicity (4
in vivo mutagenicity (M
Keratinocyte gene exp
Oncologic Primary Classi
Protein binding alerts fq
Protein binding alerts fq

(/a) Select

descriptor

Default numb:

Set preffered units

Differ from target by:
O At least one category

larget] | [12 target | [25 ttarget

- " ® Al categories E [“]single categery per chemical . b >’sc
Respiratory sensitisatio @)_.: .
Retinoic Acid Receptor 1l Correlation Seale/Unit Data usage @ I:L
rtER Expert System ve 2 % «| | maximal value . =Fh, o

Analogues :

5kin irritation/corrosion
Skin irritation/ corrosion (374) (N/A)
o 3 Recreate bins
Chemical elements
Groups of elements

DS IS RS A .
>

Units and Scales Bin constraints:

Accept prediction

Lipinski Rule Oasis (== %[0, 28.4) add =

Organic Functional grov o [28.4,56.8) Return to matrix

Organic Functional grot %4[56.8,85.2) —

Organic functional groyl %[85.2,114) = Select/filter data

Organic functional groy| *el114,24] Delete i

Structural similarity | SiEEE

Tautomers unstable Mark chemicals by W5
Toxicological Resulting categorieslist.. e he e

Repeated dose (HESS) %[0,28.94) g Mark chemicals by descriptor value

Experimental %[28.4,56.8)
%[56.8,35.2)
%[85.2,114)

2e[114,142]

Mark outlier points

Filter points by test conditions

Mark focused chemical
Metabolism/Transformations

Do not account metabolism

Mark focused points

Documented Selection navigation
Observed Mammalian metalj Gap filling approach
Observed Microbial metabol Descriptors/data
Observed Rat In vivo rme T2l N A SR . e . SN SRR T Y S S S R Model/(Q)SAR
Observed Rat Liver 59 mef ‘ : ! H - 1 : -/ Calculation options

Simulated : g ! ! ! !

Autoxidation simulator L e ¢ W & [ IR R [ eeaoas i Data usage

Further workflow illustrates manually editing of first 3 bins. Foll

1. Enter 5 bins

Edit the automatically generated ranges of “Estrogen receptor binding” activity into following 5 ranges: 0 - 0.1; 0.1 - 1; 1- 10; 10 -

2. Check "Single category per chemical”
5. Click “Recreate bins”.

ow the steps:

3. Select “"%”

100; > 100 %. The procedure of manual editing of bins is illustrated on next slide.

4. Select “"maximal value”
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Types endpoint correlations

Categorized continuous vs. categorized continuous
Perform correlation between AC50 and Relative ERBA - step 5

Example: Correlation of AC 50 (mol/L) and Relative ERBA (%) data

= | Splitter — O x

Value

>0 | [Jopen

< |o.1 [«] Open

Split into: bins

0K Cancel

| Endpoint data grouper options... - O x

Selected descriptor:

Human Health Hazards Toxicity to Reproduction Relative ERBA Human
Select
descriptor

Default number of ratio bins
Set preffered units

Single category per chemical
Scale/Unit Data usage

£ ~ | |average value w

Reaeate bins

Resulting categories list...
%[0,0.1)
%[0.1,1)

24[10,100)
%100
Delete
241, 10)
%[10,100) [ ;
%100 5
0K

Units and Bin constraints:
%[0,0.1) Add
%[0.1,1)
i =]

The following ranges
have been configured:

c 0-0.1%
e 0.1-1%
e 1-10%

« 10 -100%
e >100%

1. Erase the default upper value “13” of the range and type “0.1”. The range is closed, that’s why do not check the “open” box.

2. Click “"OK” button
second range (0.1 - 1%).

Note that the lower values of each range is opened. The upper values of each range is closed.

3. Select second bin
5. Click “OK”

4. Click “Edit” button and enter the lower and upper values of the
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Types endpoint correlations

Categorized continuous vs. categorized continuous
Interpretation of correlation results (AC50 vs. Relative ERBA)

* In this example we have I -0
correlate AC50 (mol/L) = R
. . pearman  0.677 Human Health Hazards Toxicity to Reproduction Relative ERBA Human
categorized continues data
distributed automatically in 3 f‘
default bins (categories) and
. . Distribution of chemicals across categories

a n Ot h e r Ca te g o rl Zed CO n tl n u O u S #  Category Count % log(1/molL)[4.17,6.07) Iog(l,’molﬁ.)[ﬁ.o:,gsﬁ log(1/mol/L)[7.87,9.87]  (N/A) A
Relatlve E RBA data d | Strl buted 1 %00 & 16,80 84.13(53) 15,67 (10) 0.000) 0.00(0)

. . 2 wnl 9 24 rRrIe) R 0.00(0) 0.00(0)
manua | Iy | nto 5 bl ns (0_0 . 1 ; 0 . 1 - 3 WL 2 0.5 0.00() 0.00(0) 100,00 ) 0.00(0)
1 ; 1 — 1 O ; 1 0 — 1 0 0 ; > 1 0 0 0/0 ) 4 %[10,100) 7 187 1425 (1) 0.00{0) 85.71(6) 0.00(3)

5 %100 0 0.00 nfa (0 nfa (0) nfa (0) nfa ()

v
I fog(TinalL)[417 ...
W log naliLIB.O7 7 ..
W fog 1 naliL)(7 97 ...
L))

* The high value of Spearman
coefficient (0.68) shows a good
monotonic tendency in the
data*. The  correlation is
assumed as strong based on | | | |
S pearman coefficient ' Hoo1) WD A s Hum::@ ()
interpretation o

*The absolute value of the Spearman coefficient shows how monotonic is the data, while the sign of the

coefficient specifies the direction of the slope - positive or negative.
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Summary

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

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

* Categorized continuous vs. categorized continuous

* Correlation analysis has been evaluated by Spearman coefficient using a newly
implemented functionality

* High endpoint correlations have been obtained for 3 out of 4 illustrated examples.
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