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Introduction

OpenTox has developed a novel semantic interoperable
computing architecture for the field of predictive
toxicology.

Today | will review what OpenTox services and
applications can do.
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OpenTox is an Integrating Framework
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Overview of OpenTox Application Programming Interfaces
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The OpenTox Framework (reported last year)

Collaborative development of predictive toxicology applications
Journal of Cheminformatics 2010, 2:7 doi:10.1186/1758-2946-2-7

Barry Hardy, Nicki Douglas, Christoph Helma, Micha Rautenberg,

Nina Jeliazkova, Vedrin Jeliazkov, Ivelina Nikolova, Romualdo Benigni,
OlgaTcheremenskaia, Stefan Kramer, Tobias Girschick, Fabian Buchwald,
Joerg Wicker, Andreas Karwath, Martin Gutlein, Andreas Maunz,

Haralambos Sarimveis, Georgia Melagraki, Antreas Afantitis, Pantelis Sopasakis,
David Gallagher, Vladimir Poroikov, Dmitry Filimonov, Alexey Zakharov,

Alexey Lagunin, Tatyana Gloriozova, Sergey Novikov, Natalia Skvortsova,
Dmitry Druzhilovsky, Sunil Chawla, Indira Ghosh, Surajit Ray, Hitesh Patel and
Sylvia Escher

Open Access publication available at
www.jcheminf.com/content/2/1/7
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http://www.jcheminf.com/content/2/1/7

What you can do with it ...
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Simple building of predictive toxicology
applications based on well-established
methods and databases
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What you can do with it ...
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Distributed applications,

integrating wide range of data,
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What you can do with it ...

. i
@ Models - Mozilla Firefox [=]E e

File Edit View History Bookmarks Tcols Hslp
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Need for Applications for REACH
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REACH and (Q)SAR bottlenecks

Wim De Coen, ECHA, “Current Challenges from Evaluation Point of
View - Introduction Case Studies”, ECHA Experts Workshop on
“Dealing with Uncertainty of Non-Test Methods under REACH”, 2010:

Specific Bottlenecks for (Q)SAR:
« Well standardized and accepted OECD principles

» [ssues mainly at level of documentation
o Level of documentation insufficient
 QMRF, QPRF missing
o Applicability domain unclear
o Unclear training datasets & algorithm

* General issue of well established/commercial QSAR
packages
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REACH and data bottlenecks

There exists considerable uncertainty in decision making based on
current reproductive toxicity data, which place the largest potential
demands on animal testing required by REACH.

Improvements to reduce uncertainty in decision making require:
a “robust reference dataset of harmonised test information”

Reference: Dick Sijm and Betty Hakkert, RIVM, “Use of non-test
methods in integrated testing strategies for making informed
decisions - Non-test methods require robust reference datasets”,
ECHA Experts Workshop on “Dealing with Uncertainty of Non-Test
Methods under REACH”, 2010)
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(Q)SARs & REACH requirements

(Quantitative) Structure Activity Relationship = (Q)SAR

According to REACH Annex Xl, (Q)SAR results may be used instead of
testing when all of the following conditions are met:

« The results are derived from a (Q)SAR model whose scientific validity
has been established.

« The substance falls within the applicability domain of the (Q)SAR
model.

* The results are adequate for the purpose of classification and
labeling and/or risk assessment.

« Adequate and reliable documentation of the applied method is
provided.
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ToxCreate - (Q)SAR Model Building application

¥ ToxCreate - Mozilla Firefox ;Iglﬁl

Datei  Bearbeiten  Ansicht  Chronik  Lesezeichen  Extras  Hilfe

'V|Google ).' @'
JTCTm-tEreate | =+ | F

v c A e ITC|http:J',fwww.toxcreate.Drg.l'create W

Create and evaluate models to predict toxicity

ToxCreate

This service creates

User: guest
» lazar classification models and
» lazar regression models
from your uploaded datasets. Further modelling algorithms will be added in future versions.
Please read the instructions for creating training datasets before submitting.

Select training data in Excel or CSY format:
l;lIvergleich\tmp\hamster_carc:inugenic:ity.csv Durc:hsuc:hen...l

Create model | Cancel

You are currently logged in as guest and your models can be modified or deleted by other guests. Please log in
with your OpenTox account to control your model permissions.

© in silico toxicology 2009-2010, powered by OpenTox

Developed by In Silico Toxicology
OpenTox £




ToxCreate - (Q)SAR Model Results

¥) ToxCreate - Mozilla Firefox =10/ x|

Datei  Eearbeiten  ansicht  Chronik  Lesezeichen  Extras  Hilfe

= c M WY ITC |http:,l’,l’www.toxcreata.org,l’mode\s birdid I-" - | Google J‘II @

J‘ TC ToxCreate I—_| F

Create and evaluate models to predict toxicity

ToxCreate

User: guest

Get an overview about ToxCreate models. Parts of this page are refreshed every 5 seconds
to update the model status.

Hamster Carcinogenicity  cait)

Status: Completed{delete)

Training compounds: 85

Algorithm: lazar

Type: classification

Descriptors: Fminer backbone refinement classes

Training dataset: Excel sheet , YAML (experts)

Feature dataset: Excel sheet , YAML (experts)

Model: QMRF Editor, YAML {experts, models cannot be

represented in Exceal)

Validation:

Detailed report: show

Number of predictions: 69

Correct predictions: 52.68 9%

Weighted area under ROC: 0.935

Specificity: 0.143

Sensitivity: 0.865

Confusion Matrix: Measured

active inactive
active 32 5
Predicted =
inactive 7 25
il -;‘ © in silico toxicology 2009-2010, powered by OpenTox =

OpenTox
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OECD Principle OpenTox addresses Validation
Principles by...

Defined Endpoint providing a unified source of well defined and
documented toxicity data with a common vocabulary

Unambiguous providing transparent access to well documented
Algorithm models and algorithms as well as to the source code

Defined integrating tools for the determination of applicability
Applicability domains during the validation of prediction models
Domain

Goodness-of-fit, providing scientifically sound validation routines for
robustness and the determination of errors and confidences
predictivity

Mechanistic integrating tools for the inference, correlation or
interpretation prediction of toxicological mechanisms and the
(if possible) recording of opinions and analysis in reports
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Validation within OpenTox

Policy WS
Create policy for the
predictions
3. Get traini B+ Algortihm s |,
4. BIN/d Model
Dataset WS 7

stifold

W

TP A —" /
2. Init Bu)j1d Model i

8. Get Predictions y
5. Init Prediction
/ ~
-
/
A
L

Model WS

1. Init validation of algorithm .
with training and test set 9. Compute Predictions stats

— » Validation WS 10. Optional: Delete prediction data set
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ToxCreate - linked to Validation Service

r N
@ crossvalidation report - Mozilla Firefox @M

Datei Bearbeiten Ansicht Chronik Lesezeichen Extras Hilfe
D' c Q L1 http:,-’,-’opentox.informatik.uni-freiburg.dej\falidation\'"."'r ML B Google Pl @' Ca

|| Crossvalidation report X |t =

Crossvalidation report

m

Created at 03.24.2011 - 18:21

Mean Results

Table 1. Mean Results

Crossvalidation uri http://opentox.informatik.uni-freiburg.de/validation/crossvalidation/50
Algorithm uri http:/fwebservices.in-silico.ch/algerithm/lazar
Dataset uri http://webservices.in-silico.ch/dataset/88
Num folds 10
MNum instances 51
Mum unpredicted 9

Root mean squared error 1.25 +- 0.19
Mean absolute error  1.00 +- 0.034
R square 0.42 +-0.11

Regression Plot

Figure 1. Regression plot

Regression plot

g T T T T T T T T

Actual values
o
T

41 4
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ToxCreate - Confidence, Supporting Information

ToxCreate - Mo:

a Firefox 10l x|

Datei  Bearbeiten  Ansicht  Chronik  Lesezeichen Extras  Hilfe

|NNC1CCCCC1 F o

v c P (BT ITC|http:,i,l’www.tnxcreate.nrgJ‘Iazar#lazar_a\gnrithm

J TC ToxCreate ﬁ | # 4 phenylhvdrazine (CHEBL:27324) = | =+ |

Create and evaluate models to predict toxicity TOXCreate

User guest
New prediction
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o
[
/N
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(Q)SARs - reporting in OpenTox
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.
7/ QSAR ‘
wdel A oF QMRF
ToxPredict { QM «7| report
; QSAR Editor
, Model B
\
ToxCreat 17
oxCreate \
Editor QPRF
4 report
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(Q)SARs - QMRF reporting in OpenTox

- OMRF Editor 0.05 OpenTox Version http://opentox.informatik.uni-freiburg.de/validation/reach_report/QMRF/3 = =

P

File Edit Style
QMRF (Q)SAR Model Reporting Format (QMRF), Version 1.2

Version |1.2

Welcome
== MName |(Q)SAR Model Reporting Format
Section 1. | 4\ ithor [Joint Research Centre, European Commission
‘%a Date July 2007
Section 2.
p-3 Contact |Joint Research Centre, European Commission
Section 3. | Email |gsardb@jrc.it
= Wy http:f/ecb.jrc.ec.europa.eufgsar/
Section 4.
b Eingabe ﬁ
Section 5.
] Please enter the URI for the download
Section 6. ‘eiburg.de/validation/reach_report/ QMRF/3|
=
Section 7. [k [ ok [ Abbrechen |
The set of information that you provide Rs. For this purpose, the structure of the QMRF
4 is devised to reflect as much as possible = urposes, of (Q)SAR models.
Section 8. | You are invited to consult the OECD "Guidance Document on the Validation of (Quantitative) Structure-Activity Relationship Models” that can aid
& you in filling in a number of fields of the QMRF (visit the following webpage for downloading the proper documentation:
Section 9 http-/iech jre.it/gsar/background/background_oecd_principles. php)
7
Section 10.
If you wish to submit the QMRF for inclusion in the JRC QSAR Model Database, please save your QMRF as xml file and upload it by the on-line
submission procedure
Download started | in progress, .
=
-.-\-.__'

OpenTox
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QPRF Reporting (Qedit)

& /hi hung/Desktop/ph barn

[ A8 SubstanceT 2. General Informatiorq 3. Prediction ]' 4. Adequacy Info ]

[ Model | Prediction [ Applicability Domain | Compound Details

Compound Details

3.3. Applicability Domain Info.

Name Applicability Domain Estimation Algorithm Used : & URL: http:/fambit.uni-plovdiv.bg:8080/ambit2/compound/51 00/conformer/510(

Smiles: [Ca+2].CCC1(C(=0)NC(=NC1=0)[0-])C2=CCCCC2.CCC3(C(=0)NC(=NC3=
Link to Applicability Domain Resource :

Inchl:

3.3.b. Structural Analogues InChl Key:

CAS number: 143-76-0

- _

Add Compound & .. Similarity Level: 0.95 Acquire List of ’ . -

Wizard Remove Clear List ‘Analogues Compound Info Chemical Name:  calcium bis[S-(1-cyclohexen-1-yl)-S-ethylbarbiturate]

List of Structural Analogues (URIs) : Image of structural analogue 3.3.c. Consideratio Einecs: | 205-610-2
| Chemical Name | Experimental Value | | r || REACH Reg. Date:
| phenobarbital,Phen... Al

5-methyl-5-phenylb... ‘ o o
| methylphenobarbit... Available Conformers (Links):

5-allyl-5-phenylbarb théN
| primidone, Primaclo 0. ‘ http://ambit. uni-plovdiv.bg:8080/ambit2/compound/5100/conformer/5100

| ‘O’ N o http://ambit. uni-plovdiv. 080/ambit2/compound/5100/conformer/105301

| 5-ethyl-5-(4"-hydrox... i http://ambit.uni-plovdiv.bg: 8080/ambit2/compound/5100/conformer/181274

barbexaclone N
\ 1,3-dimethyl-5-phen... [ 0

5-ethyl-5-phenylbar... i€
T SRR PR e DS 0.

[ @ Close [ L ~ Apply Changes and Close j

Discussion
Applicability Domain Result: &
3.3.a. Choose Domain : [Mét;lglizﬁaa{n jj

Application by Pantelis Sopasakis (NTUA)

==
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Metabolites

According to ECHA Guidance B, further
investigation may be required for degradation
products and metabolites if considered relevant for
the chemical safety assessment, PBT assessment or
classification and labeling.

-
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SMARTCyp Service for Predicting Metabolites

4 " Atom Reactlwty Libra

| A. Calculate Quantum
Chemical Reference Energies

| Calculate transition state energies
using density functional theory

| B. Define SMARTS Rules |

Group calculations by fragments and calculate average energies

| |
[CX3H1](=0)[#6]
| ©/\ : 40.2 kJ/mol

- _ o

SMARTCyp - developed by Patrik
Rydberg, University of Copenhagen

www.farma.ku.dk/index.php/SMARTCyp/7990/0/

--\____

OpenTox =

4 SMARTCyp "\
1. Assign Energies By SMARTS matching
Atom SMARTS Energy
3
H,N \2/& 1 [CX3H1)(=O)#6] | 40.2
O 2 [CX4]IN] 308
3 [NA3][H1,H2] 54.1

2. Compute Accessibility Descriptor

A, = Maxbonds, / Maxbonds_,

1
HzNwo A, =2/3=067
HN 2 A,=2/3=067
3
HaNNg A,=3/3=1.00

3. Compute Score and Rank Atoms

Score, S=E-8A
Lowest score gets rank 1

S,=40.2-8%0.67 = 34.84 Atom 1 - Rank 2

S,=39.8-8"0.67 = 34.44 Atom 2 - Rank 1

S,=54.1-8"1.00=46.10 Atom 3 - Rank 3]

\.




Metabolites

ToxPredict TTC Depiction Datasets Chemical compounds Similarity Substructure
playground Help

Aliphatic Hydroxylation

(o o I"\ 0 t
Search by property or identifier name 5 N .
. yeene Y — . Aromatic Hydroxylation

{ [ ) d wal
CJ NN u . (optional) and value

This site and AMBIT REST services

are under development! L . N.Dealkylation

GEHG-BEFDE M

idconformer=773441 [ Save search results
. N-Oxidation

0-Dealkylation
. S-Oxidation
0
0
~| Developed by Ideaconsult
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Information Gathering & Evaluation Process

Annex VI of REACH describes four steps of the Information
Gathering and Evaluation Process (IGEP) that need to be
followed by the registrant to fulfill the information
requirements for a substance:

Step 1 Gather and share existing information
Step 2 Consider information needs
Step 3 ldentify information gaps

Step 4 Generate new information or propose a testing
strategy

-
=
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Information Gathering & Evaluation Process

In step 1 of the IGEP, the registrant must collect all existing
in vivo toxicological and ecotoxicological information that is
relevant and available to him regardless of whether
information on a given endpoint is required or not at the
specific tonnage level.

The Part B guidance states that this information may be
obtained from a variety of sources including “databases or
other sources in the open literature or accessible on the
internet”.

-
—
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ToxPredict guest

OpenTox demo application Admin

Step 1: Search Step 2: Verify Step 3: Models Step 4: Estimate
Select structure(s) structure Select prediction Estimate

Verify structure models

Step 5: Results
Display results

chosen to run. You could also retrieve the ToxPredict report in various other formats, e.g. SDF, CML, SMI, PDF, CSV, ARFF,

P
[
; This page lists your ToxPredict workflow results for the structure(s) you have selected and the model prediction(s) you have
[
: RDF/XML or RDF/N3.

Download as Gf

CAS RN 71-43-2

EINECS 200-753-7

IUPAC name benzene

Synonym (6)annulene; benzine; Benzol;, Benzolene;

bicarburet of hydrogen; carbon oil; Coal naphtha;
cyclohexatriene; mineral naphtha; motor benzol;
nitration benzene; Phene; Phenyl hydride;

pyrobenzol.
Synonym 21742.0
Synonym Benzene
Synonym benzene
Quality label OK

MolecularWeight +**MolecularWeight
MW 78.1112



Information Gathering & Evaluation Process

| [ setect [+

ToxPredict

OpenTox demo application

Select 2. Verify
cture(s) structure(s)

3. Select
model(s)

guest
Admin
Help

lecularWWeight

MIToxTree: Verhaar scheme for predicting
toxicity mode of action

MIToxTree: Benigni/Bossa rules for
carcinogenicity and mutagenicity

MlpKa

MIToxTree: Structure Alerts for the in vivo
micronucleus assay in rodents

MIToxTree: Michael acceptors
MIToxTree: Eye irritation

MICaco-2 Cell Permeability
http:/f'www.ncbi.nlm.nih.gov/pubmed/16959150

FlopenTox model created with TUM's
PLSregression model learning web service.

MlopenTox model created with TUM's
kNNregression model learning web service.

Mhttp:fiopentox.ntua.gr:3000/model/679a80e6-
b2d9-45¢1-bad2-4489e85b5898

¥Lipinski Rule of Five
MIToxTree: Cramer rules
FIXLogP

FISTART biodegradation and persist
plug-in

¥ISmartCYP: Cytochrome P450-Mediated Drug
Metabolism

MiToxTree: Skin irritation

[WiToxTree: Skin sensitisation alerts (M. Cronin)

Y

e
H

OpenTox e

Acute toxicity to fish (lethality)

Carcinogenicity

Dissociation constant (pKa)

Endpoints

Endpoints
Eye imitation/corrosion

Gastrointestinal absorption

Gastrointestinal absorption

Gastrointestinal absorption

Gastrointestinal absorption

Human health effects
Human health effects

Octanol-water partition
coefficient (Kow)

Persistence: Biodegradation

Protein-binding

Skin irritation /corrosion

Skin sensitisation

MolecularWeight

ToxTree: Verhaar scheme for predicting toxicity mode of action
ToxTree: Benigni/Bossa rules for carcinogenicity and mutagenicity

pKa

ToxTree: Structure Alerts for the in vive micronucleus assay in rodents

ToxTree: Michael acceptors
ToxTree: Eye irritation

Regression: Linear regression
hitp:flopentox.informatik.tu-muenchen.de:8080/0OpenTox-dev/algorithm/PL Sregression
http:/lopentox.informatik.tu-muenchen.de:8080/OpenTox-devl/algorithm/kNNregression
Multiple Linear Regression Training Algorithm

Lipinski Rule of Five
ToxTree: Cramer rules

XLogP

START biodegradation and persist plug-in

SmartCYP: Cytochrome P450-Mediated Drug Metaboli

ToxTree: Skin irritation

ToxTree: Skin sensitisation alerts (M. Cronin)

Model validation report

SEVENTH FRAMEWORK
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Information Gathering & Evaluation Process

[ Display -
- guest [
oxrredic Admin
OpenTox demo application Help
1. Select 2. Verify 3. Select 4. Run 5. Display
ructure ucture(s) model(s) prediction(s) result(s)
¢« Page 1 Records per page 1 # Structure(s) & Model predictions & Experimental Data SDF CSV PDF 1
1.
CASRN 71-43-2
Synonym(s) benzene,(6)annulene; benzine; Benzol; Benzolene; bicarburet of hydrogen; carbon oil; Coal naphtha; cyclohexatriene; mineral
naphtha; moteor benzol; nitration benzene; Phene; Phenyl hydride; pyrobenzpl Banzana BEMZEME CAHA
EINECS 200-753-7 benzene, (6)annulene; benzine Benzol; Benzelene; bicarburet of hydrogen; carben oil;
Coal naphtha; cyclohexatriene; mineral naphtha; motor benzol; nitration benzene;

IUPAC name benzene 3 d L
InChIKey_std UHOVQNZIYSORNB-UHFFFAQYSA-N Phene; Phenyl hydride; pyrobenzol. Benzene BENZENE, C6HA

InChI_std InChI=15/C6H6/c1-2-4-6-5-3-1/h1-6H

REACHRegistrationDate 30.11.2010

SMILES clcccccl, C1=CC=CC=C1

‘?«“’LOpenTox model created with TUM's PLSregression model learning web service.
Predlc.tlon fea?ur_e for http://apps.ideaconsult.net:8080/ambit2/feature/22200 - 4.495099948883057
endpoint prediction

LipinskiFailures ﬂ%":Lipinski Rule of Five

LipinskiFailures 0.0
Acute_toxicity to_fish_lethality **ToxTree: Verhaar scheme for predicting toxicity mode of action

Verhaar scheme Class 1 (narcosis or baseline toxicity)
Carcinogenicity *ToxTree: Benigni/Bossa rules for carcinogenicity and mutagenicity

Structural Alert for genotoxic carcinogenicity NO

Structural Alert for nongenotoxic carcinogenicity NO

Potential S. typhimurium TA100 mutagen based on QSAR NO

Unlikely to be a S. typhimurium TA100 mutagen based on QSAR NO

Potential carcinogen based on QSAR NO

Unlikely to be a carcinogen based on QSAR NO

For a better assessment a QSAR calculation could be applied. NO

Negative for genotoxic carcinogenicity YES

Negative for nongenotoxic carcinogenicity YES

Structural Alert for genotoxic carcinogenicity#explanation QSAl.Acyl halides No

Qsaz.alkyl (C<5) or benzyl ester of sulphonic or phosphonic acid No
QSAZ.N-methylol derivatives No

QsA4.Monohaloalkene No

QSAE.S or N mustard No

QSA6.Propiclactones and propiosultones No

QSA7.Epoxides and aziridines No

QSAS.Aliphatic halogens No -

Done

q’
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Information Gathering & Evaluation Process

") Chemical compounds - Moxzilla Firefox o = e
File Edit View History Bookmarks Tools Help

@ - L QS [[#] http://apps.ideaconsult.net:8180/ambit2/query/smarts?type=smilesBtsearch=[*]0C(3:3D0)[ %236 %:3BH11%63D[%236 %63BH clcccccl &t 77 ~ | [*f~ Google P|
© Disabler £ Cookies | ] C55* -] Forms~ [#] Imagess @ Information~ ) Miscellaneous- /' Outliner , o Resizer . Tools® 42| View Sourcer .7 Options® v @@
J. @ Chemical compounds . -

m)

Chemical compounds Similarity Substructure Algorithms References Features Templates Models Ontology RDF playground Help

ToxPredict TTC Depiction Datasets

' = SMARTS  [7OC(=0)[#6:H1]=[#6:H1]cTcceec ‘Draw substructure!
(, m . Keywords
- . . . u . Search for substructure and properties

This site and AMBIT REST services are under development!

Search results SMARTS [1JOC(=0)[#6. Download as @ @ @ e @ E % *‘3 Max number of hits: 100

[ pefault
[ 1dentifiers
[ patasets

[ mModels

[ Endpoints

Can

descript . i .
Secriptors - 30.11.2010 78-37-5 201-110-3linalyl cinnamate

[ pKa

[ molecule @J’&f
size

[ Electronic
descriptors
(PM3

optimized o

structure) n -

[ Electronic =

descriptors 30.11.2010 90-50-6 201-999-83,4,5-trimethoxycinnamic acid
¢

‘oo"

oo™

(original
structure)
[ Toxtree: .

Cramer rules y
| |
e
htto:/ fapps.ide: i o
b

4| 1

E e W,
OpenTox = 4




Information Gathering & Evaluation Process

ToxPredict TTC Depiction Datasets Chemical compounds Similarity Substructure Algorithms References Features Templates Models Ontology RDF playground Help

mhlt

("Jlllw

This site and AMBIT REST services are under development!

Features
Find & Name # | Units #% | Same as 4+ | Origin (Dataset, Model or Algorithm) ] E:ITe";al £
2 Structural Alert for genotoxic http://www.opentox.or Benigni / Bossa rulebase (for mutagenicity and MO
carcinogenicity /echaEndpoints.owl#Carcinogenicity carcinogenicity)
pe Structural Alert for nongenotoxid http:/ /www.opentox.or Benigni / Bossa rulebase (for mutagenicity and NO
i fechaEndpoints.owl#Carcinogenicity carcinogenicity)
2 Potential S. typhimurium TA100 mutagen http:/ /www.opentox.or Benigni / Bossa rulebase (for mutagenicity and MO
based on QSAR fechaEndpoints.owl#Carcinogenicity carcinogenicity)
ye Unlikely to be a S. typhimurium TA100 http:/ /www.opentox.or Benigni / Bossa rulebase (for mutagenicity and NO
mutagen based on QSAR fechaEndpoints.owl#Carcinogenicity carcinogenicity)
,O Potential carcinogen based on QSAR http:/ /www.opentox.or Benigni / Bossa rulebase (for mutagenicity and |NO
fechaEndpoints.owl#Carcinogenicity carcinogenicity)
,C? Unlikely to be a carcinogen based on http:/ /www.opentox.or Benigni / Bossa rulebase (for mutagenicity and |NO B
OSAR fechaEndpoints.owl#Carcinogenicity carcinogenicity)
2 For a better assessment a QSAR http:/ /www.opentox.or Benigni / Bossa rulebase (for mutagenicity and MO
calculation could be applied. /echaEndpoints.owl#Carcinogenicity carcinogenicity)
ye Negative for genotoxic carcinogenicity http:/ /www.opentox.or Benigni / Bossa rulebase (for mutagenicity and NO
fechaEndpoints.owl#Carcinogenicity carcinogenicity)
2 Negative for nongenotoxic http:/ /www.opentox.or Benigni / Bossa rulebase (for mutagenicity and MO
carcinogenicity fechaEndpoints.owl#Carcinogenicity carcinogenicity)
8] Frraor when annhrinn the dericinn trees htin- / fwww nnentnw nrn Reninni / Rneca rnlehaca ffoar montanenicihr and | NO a3
4 T | »
http://pirin.uni-plovdiv.bg:8080/malaria/feature/259 - @
é&____
=—"'
Pen ox SEVENTHTRAMEORK



Information Gathering & Evaluation Process

Search results Property =Low (Class[) Download as @@@ e @EHEE . 4 Max number of hits: 100

]

# 4% Compound # nature0910 * | nature0910 # Benigni / # Benigni / %

Structural Alert for Structural Alert for
Percentage inhibition 3D7 Percentage inhibition HEPG2 genotoxic nongenotoxic

carcinogenicity carcinogenicity

504 99.0 2.0 NO NO

yol

jel

i
Fa

(%)
vog
b=l
[==]
E
(]
=
‘-<
[l
()]
=
=]

508 97.0 10.0 NO NO
yel
» | Ol
|"'D
0
-~
512 | 96.0 30.0 NO NO (=
4| [l | r
Done @
=
-‘\-.__'
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Information Requirements - in vitro

Two categories of in vitro methods are currently referred to within

REACH as suitable:

» Validated methods. Examples include in vitro tests for skin corrosion
and in vitro genotoxicity tests such as the Ames Salmonella
typhimurium mutagenicity test.

* Invitro tests that meet internationally agreed pre-validation criteria
from e.g. ECVAM.

A main criterion for acceptance for regulatory use is the adequacy of
the information generated in such an in vitro assay for the purpose of
classification and labeling and/or risk assessment.

OpenTox



ToxLink: ToxCast Ontology

<4 ToxLink Protégé 3.4.3 (rmi://opentox/ToxLink)

File Edit Project OWL Reasoning Code Tools Window  Collaboration Help

NDeE +B6 i ¢ BEE <>

| @ Metadata(EPANCCTAssayOntology1.owl) | (’ OWLClasses | B Properties | 4 Individuals |
SUBCLASS EXPLORER /), CLASS EDITOR for Assay (instance of owkClass)

For Project: @ For Class: | http://www .semanticweb.org/ontologies/2010/4/EPANCCTAssayOntology1.owiAssay

Asserted Hierarchy wr If}’ & [ﬁ E’? ﬁ @ ’_E

owl: Thing Property |
@ sssay 3 rdfs:comment

@ AssayComponent
v O AssayParameter
O AssayCode
O AssayReadout
O AssayTarget
@ AssayTechnology
@ BioEffect
@ Biolnteraction
v () BioProcess
) Disease
& Phenotype
Ve B;T:;“e www.opentox.org/dev/ontology/collaborative_protege
& Organ
) Organism
@ Tissue
v ) GeneBag
@ GOCategory
@ Pathway M & &2 &2 &

¥de &

owl:Thing

SSer
—

OpenTox b
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http://www.opentox.org/dev/ontology/collaborative_protege

Example: ToxCast

Dataset service at Query an OpenTox ontology service at
http://ambit.uni-plovdiv.bg:8080/ambit2/dataset http://ambit.uni-plovdiv.bg:8082/ontology
'@ loxCast - Mozilla hirefox (==
EETET R SRR S S : PREFIX ot:<http://www.opentox.org/api/1.1#>
O ¢ X & O E sumitmointg i simereetos % | [9- comte s PREFIX ota:<http://www.opentox.org/algorithms.owl#>
@ Disabler & Cookies - €55~ [ mer_ilmagas' (@ Tnformation- | Miscellaneaus+ ./ Qutline- ;: Resizer f’TonIr Q View Sourcer . Options & 1) __ PREFIX OWl: < http: / /WWW.W3 .Org/2002/07/0Wl#>
(e TonCast e PREFIX dc:<http://purl.org/dc/elements/1.1/>
ToxPredict TTC Depiction Datasets Chemical compounds Similarity Substructure Algorithms References Features Templates Models 0| PREFIX rde: <http: / /WWW'W3 '0rg/2000/01 / rdf-SChema#>
blayground Help PREFIX rdf:<http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
w T PREFIX otee:<http://www.opentox.org/echaEndpoints.owl#>
;J [ 4 o] h It PREFIX toxcast:<http://www.opentox.org/toxcast#>
- . l l ” l This site and AMBIT REST services are under development! SeleCt *
Yy - where {
2055 290- 088 8! man s smunss | 2Feature rdfitype ot:Feature.
j ng %%g = @HE ﬂ:g ToxCast BioSeek 20091214.txt | {?Feature dc:title ?title}.
@ @ @ % & # < Toxcast Cellumen 20091214.tx¢t ?F : As ? .
H8PP G@d@e BHE M« roxcast celizbirect 20001214.txt {7 eature owl S.ame i assa.gj/}
EBLP @@« BEE ¥ roxcast centronix 20001214000 {?assay toxcast:gene ?geneid}.
j 9 gg %%% «BHES g ToxCast NCGC 20091214.txt {?assay toxcast:hasProperty ?species}.
g @ @ % ) 8« 1oxcast Novascreen 20091214.1xt ? ; . .
Bepp @@@ ®@ lﬁ@ b ‘3 ToxCast Solidus 20091214.txt {.SpeC]es rdf.ty'pe toxcaSt.SpECIES}.
H6LP BHE®BEHE T roxtact Toxels 20091214 5t {?assay toxcast:hasProperty ?target_source}.
{?target_source rdf:type toxcast:ASSAY_TARGET_SOURCE}

{?assay toxcast:hasProperty ?target_family}.
Addnew dataset (SDF, MOL, SWI, CSY, TXT i) __ {ztarget_family rdf:type toxcast:ASSAY_TARGET_FAMILY}.
[t {?assay toxcast:hasProperty ?target}.
{?target rdf:type toxcast:ASSAY_TARGET}.
Import properties (SDF, MOL, SMI, CSV, TXT file) B {?assay toxcast:hasProperty toxcast:Cytochrome_P450}.
| I ] ' }

; Find: Next 4 Previous & Highlight all [¥] Match case . order by ?feature ?assay ?target
e

—--‘M—-—-

OpenTox = B
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Example: ToxCast

PREFIX ot:<http://www.opentox.org/g
PREFIX ota:<http://www.opentox.org
PREFIX owl:<http://www.w3.0rg/2002
PREFIX dc:<http://purl.org/dc/elemel
PREFIX rdfs: <http://www.w3.0rg/200
PREFIX rdf:<http://www.w3.0rg/1999
PREFIX otee:<http://www.opentox.org
PREFIX toxcast:<http://www.opentox|
select ?Feature ?title ?id
where {
?Feature rdf:type ot:Feal
{?Feature dc:title ?title}.
{?Feature owl:sameAs ?assay}.
{?assay toxcast:gene ?geneid}.
{?assay toxcast:hasProperty ?genena
{?genename rdf:type toxcast:GENE_I

}

& Chemical compounds

Dﬁlg

Query an OpenTox ontology servic
http://ambit.uni-plovdiv.bg:8082

|_ <> ||+ htl:,l’,l’arnhil.uni—Iovdiu.h:EDEDfamhi‘lZfdatas ¢ [Qr Google

[0 &5 Apple Yahoo! GoogleMaps YouTube

Search results Dataset =961

hits: 100

#% Compound

L1

he)el

he) el

he)ehe

ToxCast At

ATG RORE CIS

1000000.0

1000000.0

1000000.0

1000000.0

Wikipedia MNews (114) ¥ Share on FriendFeed

Download as @@@ = @ E@ .ﬁ ‘4 Max number of

lm| »

Structural Alerg2tructural Alert

for genotoxic

- -~ nongenotoxic
carcinogenicity

carcinogenicity

lataset/9617?feat
INi-
‘eature/335126

X0

‘_é\-—_.
—
g

OpenTox
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Bioclipse Visualisation Workbench

EE‘H

= ) r"
B |([=] pecision Support £2

r@ bursiPos3.mol 23
et ﬁ '@|__{h__;,;| E|@

ﬂ Uncategorized
E Lipinski's Rule of Five
, Failures: 0

@ Mutagenicity
= Bursiexact matches
" Bursi nearest neighbour
! Bursi Toxicophores [1 pos]
ﬁ'} Aromatic nitroso
! Bursi Signature Significance [1 pos]
@ [cucinn
% Carcinogenicity
= CPDB exact matches

W CPDRB nearest neighbour
" CPDB Signatures

“

Consensus: NEGATIVE J

0. Spjuth, L. Carlsson, M. Eklund, E. Ahlberg Helgee, and Scott Boyer.
Integrated decision support for assessing chemical liabilities. In preparation

* X
* *
* *
* *
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Bioclipse Visualisation Workbench

HC

O P e n I ox nnnnnnnnnnnnn
PROGRAMME

lf [
3 bursiPos3.mol 53 = E'\I( Decision Support &4 = EI\||
E 20Mols.sdf 23 = O Decision Support 23

ol R Ai=l=]j=}=]]c]

| v® AHR
‘ AHR Signature Alerts
v @ AHR Signature Significance [1 neg|
® [0)(=[Ch
. AHR exact matches
‘ AHR nearest neighbour
v Carcinogenicity
‘ CPDB Signature Alerts
v @ croB Signature Significance [1 pos]
() Result: 1.002
v @ CPDB exact matches [1 pos]
(® Index 199
‘ CPDB nearest neighbour
@ Mutagenicity
v Ames Signature Significance (1 neg|
® [CiIC)ol=[0]
‘ Ames Structural Alerts
v @ Ames exact matches [1 pos)
(® 91-64-5
v Ames nearest neighbour [3 neg]
(%) 90-33-5 [tanimoto=0.78]
(%) 2107-76-8 [tanimoto=0.76]
(%) 26093-31-2 [tanimoto=0.75]

Consensus: NEGATIVE ﬁ

0. Spjuth, L. Carlsson, M. Eklund, E. Ahlberg Helgee, and Scott Boyer.
Integrated decision support for assessing chemical liabilities. In preparation

Table | Single Molecule Headersl

S TR




Bioclipse Visualisation Workbench - OpenTox

. . e | o-0 .. s |
3 bursiPos3.mol 53 E'\I( Decision Support &4 EI\||
E 20Mols.sdf 23 = O Decision Support 23 =0
®Oo¥¢|EEIEE|®
[ @ app
 Bioclipse RO~
HC File Edit Window Help
r3 & ‘ 0 L da4([@eoPlanoeOeL it 2 & [£) Decision S... |
s Bioclipse N &2 = 0/[©0037.cml [ *UNNAMED £ ™ = 0 [£) Decision Support & ), , =0|Hs 5 . @we =0
i 3 SURAFTEIEEI D E IR
— Changed v o
& Sample Data Test1 4 @ Ames Structural Alerts [1 pos) Allld X%
S i & ® Epoxide + [V samples 14 SMJ
& Virtual @ Ames exact matches [no hits] [¥| El Amino acid |
4 @ Ames nearest neighbour [3 pos, 1 negl;’h‘ [ El epoxide [*[C|
© 26761-45-5 [tanimoto=0.82] - [¥] El Ester [0=C(¥|
-~ © 2461-18-9 [tanimoto=0,81] W] El t-Butyl [*[C)(
© 2461-15-6 [tanimoto=0.73]
© 5926-90-9 [tanimoto=0.71]
4 ® OpenTox
4 ® Caco-2 Cell Permeability http://www.n
‘ 7 caco? = -4.548099994659424
4« = Lipinski Rule of Five
v LipinskiFailures = 0.0
- 4 = MnlernlarWeainht 3
2 ~ ¢ 1] »
™ Properties &3 - @ ¥ = = = 0)([[) 2D-Structure 23 =B
Property Value
General
Classification POSITIVE
Matching atoms 22,21,23
Table | Sin Name Epoxide
Test Ames Structural Alerts
— o 2 g ——— el 2L 123 — o - n g pr— 1 g pmy—

— 0. Spjuth, L. Carlsson, M. Eklund, E. Ahlberg Helgee, and Scott Boyer.
B ﬁ“‘:‘____.-‘i‘-- Integrated decision support for assessing chemical liabilities. In preparation
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Chemical Space Visualisation (Ches-Mapper)

Opeda™ CheS-Mapper: Chemical Space Mapping and Visualization in 3D

http://opentox.informatik.uni-freiburg.de/ches-mapper

UNI

FREIBURG

Martin Giitlein!*, Andreas Karwath!, Stefan Kramer2
*guetlein@informatik.uni-freiburg.de
nstitute for Computer Science e Albert-Ludwigs-Universitat Freiburg  Germany, 2 Institute for Computer Science I12 e Technische Universitz

Miinchen » Germany

Abstract

Sdentic researchers In the field of chemoinformatics, are often overwhelmed by the size and the sheer complexdty of
ests

CheS-Mapper Workflow
Chemical Space Map) @

chemical datasets. Therefore, the need for visualization tools, fs one of the uttermost req
Our recently developed 3D molecular viewer CheS-Mapper (Chemical Space Mapper) includes many techniques, like state
Iheart siutura clustering, and mlthdrmenslonal embeddng fechniques. Large dataets ters of
s conprmtie it comstiadt gl b 0 siacs, sck o ek spmtd ety s W il
aity. This intultvely provides essential information to the uses, while making the dataset more easily accessible and
Sloming sy and uncersandoble acces t 3 lrge mumber of chermca Strucures Wihin seconds
The differsnt custering approaches employed in cur tod utifze common substructures as well as quantitative chemical
scriptors of the compounds. These features can be highlighted within
understand the underlying scentfic knowledge. As a final function, the tools can also bé used to select and export spedific
part of a given dataset for further analysis

Wizard Dialog to Control Mappmg
The workow s dvided ito Mapping and

disieoy A g st
Mapping: « Suitable for novice and expert
e Kbl
e
LT
* Allsteps can be configured manually
br ol 8
; yaop
e e e e
S g
et

+ SingleSteps
Visualization

+ Automatic detection and plugin
of new methods and algorithms.

Chemical Space Mapping 3D Visualization

Build 3D Structure and 3D Embedding Dataset Overview -- Clusters

Inside Cluster View
Extract Features (of Clusters & Compounds) -—
oot input datase + ety sloushmeanion. [ o e W T oy o
" Sopponed (8 mamis.. MCBeHICK(=00 pousis ey sy £ \mes -

+ Dataset con be directly loaded

o the feature values of the
from the web

3 —
opo
+ 30 strucure s bt _ . + Differet spproaches are T S
30 structure can be bulld with ) ! o T provided o - s :
Chemical-Development-Kit - + Prindpal Component e e ol
(CDK) or OpenBabel s A Analysis (PCA) "y 2 g
+ Extornal ibrastes ke Corina Vow e + Multidmensional Scaling —~ T T s £
an be lugged neasily e Uso Haortston z # z
+ Extract foatures (SMACOF e | [ %
 Peatures are required for 5 . ] F
clustering and embedding Neighbor Embedding (tSNE) —_— | -
+ Automatic extraction of . can essily plug in . ’
dozens of desciptors with their ownoreferred 30 L =
X Embedding algorithm » g ) B s

+ Datasets are separated Into dusters, arranged In 3D space
* Thentuttve feace ofthe 30 viewer alaws o

g a cluster, the view z00ms into the duster and displays only the
ded

+ Fixed number of k ¢

Subgraph s alreacy P
" Srocore ooy i eron

+ Guster con be removed from the dotaset

. " oomirctate th cuser - Bea for cah compound are avallabe v mouse ow
" G i fomatinn duses va moss ot . [k the hters,the compormds e embeckied oo the 3D spa 25 el
Cluster Compounds 3D Alignment of Compounds  Examine a st by cheking on i oston s etwen omaoonds i the st e e
« The smbaddmnmlo }Dsoxe Amms/ms:wenmmn lusters) reflects the ‘similarity between compou
T — - Campoidin e ey o e imtarty etween st
g t hlr sy o

o O e D oo i o

*®
o - Ay e
. R”xm’?!???ﬂfﬁ’lﬁ'ﬁiﬁ? update of = te: Subgraph can be computed whtin each E Highlight Features and Endpoints
- Herarchca Clsterng O < + The compoundswithina dster cnbe . + ANcompound properies can be ighlghted: " &
& 5;,“,',',;‘,"",:}";’5:2‘; “:mm f‘m"_“ et ::’f;:'l;ll:wd/dwd«wdmu to this The compounds are colored according to the numeric value,  high value Is indicated "
3 u..wn..\,...m - RS T | a . Sp o s oot i fdchat oy b o
< ( ds groups thet share structural similartty + Givesan mmmvumi.mnnnwmms the quality of the dlustering anpm.\m % ]
L 0 the ing it fve from Inactive compount
there exists a common subraph of suffident R st oot RO S lom s e s . -
+ Developars can phg I new chster dlgorits
Open-Source Webstart Application References Acknowledgements
+ Java program that comes In two variants: Powered by:

+ Java Web Start appiication (can directly started from a web beowser)
+ Local Installation that makes use of non-java libraries

This work has been supported by the EU FP7 project (HEALTH-F5-2008:
* ChesS-Mapper is available at hite://opentax informatik.unk-freiburg. de/ches-mapper

Po oe [1] Seeland, M, Girschick, T, Buchwald, F, Kramer, Online Structural Graph lustering Using
e Y Freguent Subgraph Miing, 2010, Macine Learming and In Dotabases,
[ 329 213228, Springer
[ (2] Jmol: an open-source Java viewer for chemical structures in 3D. hitp:/fwww.jmol.org
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Chemical Space Visualisation (Ches-Mapper)

operTar™ CheS-Mapper: Chemical Space Mapping and Visualization in 3D g mm

k_means_cluster_l.sdf
k_means_cluster_2.sdf
k_means_cluster_3.sdf
k_means_cluster_4.sdf
k_means_cluster_S.sdf
k_means_cluster_8&.sdf
k_means_cluster_7.sdf

Abstract k_means_cluster_8.sdf
Sdentic researchers In the il of chemoinfomatcs,
chemical dataset herefore, the need for visualization t k—means—CIUSter—g' Sdf T
Our recently developed 3D molecular viewer CheS-Mapps

e e et wd s it . W

similar compounds and consequently arranged in 3D
similarity. This intultively provides essential information |
allowing easy and understandable access to 3 large numl
The different clustering approaches employed in our to
desaiptors of the compounds. These features can be h
understand the underlying scentific knowledge. As a fin:
part of a given dataset for further analysss

¢

Build 3D Structure a
Extract Features

+ Select input dataset
Various dataset formats are
supported (sdf/mol/smile/...

+ Dalaset con be directly

from the web
+ 3D structure is built 1 F
* 30 structure can be build with ) P
Chemica-Development-Kit
(CDK) or OpenBabel
+ External libraries like Corina
00
res

+ Features are required for >
dlustering and embedding

+ Automalic extractc
dozens of descriptoss with
@K

Cluster Compounds

+ Compounds n the dataset are assigned to subgro
according to their similarity
Supported duster algorthms:
+ keMeans Clustering
+ Fixed number of k ¢
 Random nialoaton, erative vodte of
sters and custer centroids.
+ Hierardhical Clustering
+ Each compoundis single dust
auentaly meroe sknler dusiers
sn..m.m Clustering
ds groups that share structural similar

there exists a common subgraph of sufic

size
+ Developers can plug in new duster algorithms

Num moleculas 19
LOGP [2,81; 9,09] @:5,09
[ spin onfoff () Wireframe @ Balls & Sticks ActivityOutcome_NCTRER [ activei19) ]

Species [rat(19)]

(
s o ok e b Highlight: |disabled ] ActivityScore_NCTRER |20; 100] 2:88,11

* Java Web Start application (can directly slm
Loca instalation that makes use of non vz
- CreMapper 4 vt & o Jopetocion  IPitia! Proto type

Y

-‘M-—_.
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Forming chemical feature-based categories

OpenTox

Abstract

Sdentific ressarchers In the field of chemolnfom
chemical datasets. Therefore, the need for visuall
Our recently developed 3D molecular viewer Cheé

the-art structural dustering, and mult-dmens
similar compounds and consequently aranged
simiarity. This Intultively provides essentil infort
allowing easy and understandable access to 3 larg
The different clustering approaches employed in
desariptors of the compounds. These features c:
understand the underlying scentific knowledge.
part of a given dataset for further analyss.

Build 3D Structure
Extract Features

+ Select input dataset
Various dataset formats are
supported (scfmol/smiles/...)

+ Dataset con be directy loaded

¢ is buit
ture can be build with
Chemical-Development-Kit

) or OpenBabel

+ External fibraries ke Corina

can be plugged in easily
+ Extract features

+ Features are required for
dlustering and embedding

+ Automaic extraction of
dozens of descriptoss with
@K

Cluster Compounc

+ Compoundsin the dataset are assigned to
according to thelr similarity

+ Fixed number of k dusters
+ Random initialization, terative up:
dlusters and duster centroids
+ Hierardhical Clustering
+ Ench compoundis single duster
Sequentially merge similar cluster,
+ Structural Clustering
« Finds groups that share structural

there exists a common subgraph ¢

size
+ Developers can plug in new duster algorit

+ Java program that comes in two vasiants:
+ Java Web Start application (can direct
+ Local Installation that makes use of no
+ Chess-Mapper is avallable at hito:/opents

SSer
‘_'-'—.

——

OpenTox g

- CheS-Mapper: Chemical Space Mapping and Visualization in 3D
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Read-Across Application

ew History Bookmarks Tools Help

@ c Q <b | & http://localhost:8085/vtoxECategories Io|
@ Disabler & Cookiess # (55 = Forms® = Images~ ﬁ Information= L4 Miscellaneous= / Outliner [/ Resize~ x Toolsw |=| View Sourcer [A] Options~ & @ &
| & httpsflocalhost:8085/vtoxtlogin |+ | -
-
el ToxPredict
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Read-Across Application
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Read-Across Application
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Ontology - automating consistency

We have defined an ontology based on the OWL (Web Ontology
Language) for toxicological endpoints which is in line with current ECHA
REACH guidance.

Using this ontology, each attribute in a toxicological dataset can be
associated with an entry to the ontology, therefore allowing a unique
mapping between endpoints in various and heterogeneous datasets.

The mapping of chemical compound properties, stored in the OpenTox
prototype database, with the endpoints ontology, and the information
which properties are predicted by models, available via the OpenTox
model service, is used to automatically recognise which endpoints have
predictive models available, and ensures consistency of the used
endpoint terminology across the set of distributed OpenTox services.

* *
‘— * *
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Toxicological Endpoint Ontology Development
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OpenToxipedia
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OpenToxipedia

by Barry Hardy — last modified Sep 03, 2009 01:09 PM

OpenTox Community Resource for Toxicology Vocabulary and Ontology

OpenTox is supporting the creation and curation of OpenToxipedia, a community-based predictive toxicology knowdedge

resource. All members of the community are welcome to provide entries, suggested definiton edits or additional information to
entries in the resource.

OpenTox is supporting the application and development of the ToxML standard for representation of toxicology data, the
OECD principles for (Q)SAR model validation, and the use of the OECD HT standard for requlatory reporting purposes.

OpenToxipedia provides here a Vocabulary Resource of toxicology terminology. We hope you find the resource useful and
consider contributing to terms and their content.

Guidance for Vocabulary Resource entries

www.opentox.org/opentoxipedia
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A Toxicology Ontology Roadmap

In Preparation by: Barry Hardy (Douglas Connect and OpenTox), lan Dix
(AstraZeneca & Pistoia Alliance), Sherri Matis-Mitchell (AstraZeneca),
David Cook (AstraZeneca), David Heard (Novartis), Dominic Clark (EMBL-
EBI), John Overington (EMBL-EBI), Philip Judson (Lhasa), David Watson
(Lhasa), Anne Hersey (EMBL-EBI), Andrew White (Unilever), Loca Toldo
(Merck KGaA), Gordana Apic (Cambridge Cell Networks), Imran Shah (US
EPA), Chihae Yang (Altamira), Dave Bower (Leadscope), Ola Spjuth (Univ
Uppsala), Janna Hastings (EMBL-EBI), Philip Carthew (Unilever), ----

Based on Proceedings from the Toxicology Ontology Roadmap Workshop
EMBL-EBI Industry Programme Workshop
16 -17th November 2010, Hinxton, UK
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Controlling Access to Confidential Information

» OpenTox makes resources available through URIs

« OpenTox provides facilities to protect confidential information
located at URIs. Two tasks are involved here:

— Authentication: Confirming the identity of the user requesting
access

— Authorisation: Granting the confirmed identity access according
to a set of restrictions described in policies

-
=
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OpenTox =




Authentication

LDAP AUTHENTICATION
OpenlLDAP OpenSS0O

Credentials

<
-

Credentials

Status+Token E

Verify Create Token

WEBSITE
Plone

e Registered users are instantly available as potential users of
OpenTox web services

e Users receive a token upon service request

E e W,
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Authorisation

AUTHORISATION WEBSERVICE
OpenSS0O URI+

Action+
Token

URI+Action+Token

&
-

=
=

Code+Reply

(

Accept/
Decline

—
-

Execute/
Abort :

» Tokens encode user identity

» Tokens are valid for a certain time period only (customizable)

* The triplet URI+Action+Token makes up the call to be authorised
* All messages are encrypted (SSL)

» Resource Owners create and modify policies defining access rules
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Policies

Visual Paradigm for UML Community Edition [not for commercial use]

Chemistry Lab Staff

Policy for the resource http:/fmyserver.comfresource/2435
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Guest / allow
OpenTox developers
P P The creatorfowner of the resource
allow might be allowed to apply any HTTP
reguest,
@00
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OpenTox - Leadscope Integration
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Analysis of Adverse Events Based on

Pharmacological Activity

‘.%- * Question addressed:
¥ '9"9 L 8 t°r9ﬂ;d° — Are the adverse events a
S ndrome 4,‘; s function of inhibiting the
g e\ pharmacological target?

— Or is the adverse event
due to an off-target
activity?

 (Cardiac adverse events
 Related to hERG ion channel?

cyan = adverse event, red = drug
lines define links

PHARMA:0):3
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Example: Cardiac Adverse Events

serotonin uptake

Inhibitors; spflfungals St
A ; oje:. % |9ng ® tor\ : e‘
gt nolidos qt’ __#8e | hERG-related
syndrome syndrome ,,---97{“)%3 toxicities?
fluoroquinolone
antibiotics

cardipc

ﬁ ’:" ad}“{‘f'a arrest
.2} N S “,..

ACE
Inhibitors

On-target events Off-target events

cyan = adverse event, red = drug

lines define links \ >
PHARMA TROPE
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Our Infrastructure Vision for
ToxBank supporting all steps of Predictive Toxicology
Research based on Alternative Testing methods

Users access compounds, biological materials, data and models for
experimental planning and integrated analysis of experimental results
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Compounds Biological
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-‘M""~ This project is jointly funded by COLIPA and the EC. Any opinions expressed in this slide A ?
O enTox are those of the author. COLIPA is not liable for any use that may be made of the OLIP o
information contained therein. Cosuencs Assocmon  PROSKAMIE
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Event Driven Collaboration Architecture

OpenToxLink ICT Architecture

Collaboration Pattern Collaboration
Suggestions BN Dattern
* Hold a meeting! Assistant

» There is a data conflict.

» Discuss a new strategy! » New information is available.

Contact partner Y!

e elc.
» Analyze these compounds
Events U Events
p Df - [ ’ Data pelals CEPS
OpenToxLink '; ocltzss, Enterprise  Data }r Complex Event
CERF Service Pattern Service
OpenToxLink partners Consensus Bus
generate data/protocols using Rule Events @ Pornerconfiict Il Delay
external toolsand platforms Outcome o 2 Mss;‘n:”v;besm AAddiﬁond Information
(e.g. OpenTox, Leadscope, <1 e kel
Titanium) Datais exchanged 2
as ontology-based
messages “eollaboration
MODERATOR
Consensus Rule
: e Editor
» Method A is not providing

decisive predictions.
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Event Driven Weight of Evidence

# CERF Client v4.0.0 - Logged in to Enterprise as jspitzner =R
Sessions Collections Bookmarks Search Tools Help
HENE SN HE NN EE S
v = | IProject:| Project-1001 ~ | Subject: | Subject-1001 ~ Compound Set: All Compound Sets w || Refrash Show Filters Mew Project New Subject Mew Compound Set New Compound Add Result
B--& Protein Crystallography -01 . ) ) ) .
=8 I: Research Study 1 et i 0 67 | Agaregate | Resource |
=5 l: Research Study 2 fg @ Project () Subject Compound Set  (©) Compound
E
() £k 3 crystallography Page fgl . E Title: Project-1001
== 4. Experiment Page o ] 5| = £ —
E», z = 5 i g = | =% 3 © £74 Status
; 5. Experimental Results E § _§ E. E E § i E“ E § E ﬁ) 2]
E 6. Crystal Reports - PEDataReview, rpt ‘g ﬁ E .| 8 ;; g % %: 5 § ‘% % Edit Status:  Wersionable
3 s 5 = sl 5| 2| 2| 2|=s s| 5| & = Cwner: & ispit
_ a = 2 5 = fin] = = =| 8 El 2 = | & ) ispitzner
B Crystallography Page i = E E % % i B E &3 i E % E g 2| = E ?3; My Role: Notebook Creator
‘H Need to prepare buffers as § = ™ z ; g = z @ 9 £ 2| 8| £ Z| 8 z k- gl @ Closed: No
= Eo[2|o|B|2|2|B(E] 3 IR IEIE R K IE IR R R st
| Determination of (5] o = a [] [ o o a4 @ = = — [ ) o =) = =) — [ iC Chedl Out: No
";' Buffer Preparation Template-Dac 0.0 | | oo e P Q ®co © o o050 Q 1Q Q Q0 Q1. Visbity: - Shared
- " || JHcnoonse2 e ® 04 @-0s oN(e] Q 00 1d: 26203 (Federation: 43214, Server: 801)
™ PlateReader.bxt Ucooooss+ T 8 }2—10.2 }2—10‘9 8 8 8 8 8 8
T -3,1400003 106 -
 Image. PG uCoo00gEs ) [® 51900003 (@ -105 O O O OO0 O] [ etadata [ 7]
Dec 10, 2009 6:49:30 PM Entry Ucoooosse ] [CEER ®-10e [Ole] @) O 10 10O 1= .
2 neals UCooo0ez1 ) [CETER [® -s.100000¢ O 1O O O 01O Tt Project-1001
= LCO001349 1 1 @] “ -9,9799995 “ -11.2 [Ole] @) O 10 1O 12 Submission/Modification
& Catalyst Performance -002 UC0001350 1 1 @] \‘ -9.96 \‘ 112 [Ole] @) O 10 1O Resource Type: Drug Design Project
ﬁ Notebook04 - | |ucoo0:s00 ] [® 53239999 | -5.39999% [Ole] @) O 10 10~ Creation Date: Oct 21, 2010 2:57:10 PM
UCo001501 ] [® 55695557 @ -5.600000% [Ole] @] O ©C O Last Update:  Oct 21, 2010 2:57:10 PM
ﬁ Analytical Chemistry 0001623 i 1 O ‘“ -9.4899958 ‘“ -2.1000004 O O O O O O Contributor: i Jeff Spitzner
X ﬂ gata ana!ys\s Files UCo001624 A 8 }g -9.48999%8 }g -9.1000004 8 8 8 8 8 8
acuments Ucooo1699 G -12.2 -10.9 ) )
il Papers LiC0001700 I e) (®-2.9899295 @ -2.5000002 C 1O @) OO - FEbE e
-] Patents UCo001702 ] [CBEE |® -5.c00000¢ O O @] O o0 T =
g CERF Biolagy Notebook-01 UC0001703 ] ®-10.61 ®-107 O O @] O o0 — :
g Notehaok.0¢ UCD001743 ] [CEEE |@ -5.100000¢ [Ole] @] O 0 0
Ucoo01775 ] |® -5.7700005 | @ -5.1000004 [Ole] O O 00
g Master Nakebaok 2 Ucoo01875 e [CEE] @<z O O O [ONeNe)
i ‘ Research Documents-01 Ucooo1387 ] |® -5.7700005 | @ -5.1999938 [Ole] O O 00
ot 2010-01 Docs Ucooo2838 ] [® 5.1999998 | @ -9.89999% [Ole] O O 00
° | Jucooozss ] ®-10.0 @100 [Ole] O O 00
] Legacy Data Shects UCoo03266 ] [® -0.4795955 @ -9.8000002 [Ole] O O 00
i Leb Decumenis1 UCo003454 O ® ENEEES ® 1o ole] @] ol ele]
] Results ! ! - ekt
} rotocsl .doe UC0003835 N e] [® -5.1000004 | -3.5000002 O 1O (@] O 100
oo 21 dox uCooo3Ee7 e 8 }g 10,25 }g -9,3999995 8 8 8 8 8 8
: ucooo3sz3 G -9.7200003 -9.8000002
UC0003341 N e] ® 102 |@ -5.3000002 O 1O (@] O 100
- |Jocooozszs A Q 12 -9.3100004 12 -5.1999998 Q Q (@] Q Q Q il
| +
Previous Results per page: :mn -

OpenTox 4



Event Driven Weight of Evidence

“mo

Consensus Rule
Editor

Recommendation Rules:

Hit,
—_
SR E high confidence

10

01 ;
Inconclusive results,

001 \’E further study

01 needed

10

11

Not a hit,
000 high confidence




Synergy Drug Design Collaboration Pilot
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http://www.scientistsagainstmalaria.net/

What are the benefits of OpenTox?

Through using components, open source and open, standard
interfaces the OpenTox architecture enables:

OpenTox =

numerous applications in (Q)SAR, Read Across, reporting,
metabolism prediction, etc. to be developed

reliable integration of multiple applications
easier retrieval and integration of data from multiple resources
advancement of the in silico predictive toxicology field

new improved algorithms and models to be built which can be used
for REACH endpoints

The integration of (Q)SAR into workflows eg. for Weight of Evidence
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OpenTox Workshop with 90 Participants in Rhodes

Rhodos, Greece

Sept. 2010
OpenTox 3rd meeting

EuroQSAR 2010

Ca. 90 participants engaged in
using a variety of OpenTox

applications




OpenTox InterAction Meeting

Innovation in Predictive Toxicology
Modeling, Applications, REACH, Risk Assessment

9-12 August, 2011
Technical University of Munich, Germany

Registration: Free but limited to 100 attendees
https://www.surveymonkey.com/s/opentox2011

Abstracts by: 30 April 2011, Posters: 30 June 2011

Bursary Award: three abstracts will be selected for
travel & accommodation awards (by 30 April 2011)

More Information at:
www.opentox.org/meet/opentox2011
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https://www.surveymonkey.com/s/opentox2011
http://www.opentox.org/meet/opentox2011

OpenTox and REACH Workshop

9 August 2011, Technical University Munich

Practical Workshop on how OpenTox satisfies REACH requirements:
1 Supporting Information Gathering & Evaluation
2 Data Sourcing and Integration

3 (Q)SARS (including Applicability Domain, Validation, QMRF, QPRF
reporting, Reliability, Confidence)

4 Categories and Read Across

5 Weight of Evidence

6 Predicting Metabolites

7 Achieving Harmonisation through Ontologies

An extensive manuscript will be prepared and submitted for publication.
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Collaborating Partners

Douglas Connect,

In Silico Toxicology, switzerland Albert Ludwigs University
Switzerland (Coordinator) Freiburg, Germany
Ideaconsult, & National Technical
Bulgaria e «& University of Athens,

Greece

Istituto Superiore

di Sanita, Italy Fraunhofer Institute

for Toxicology &
Experimental Medicine,

Technical University
Germany

of Munich, Germany

David Gallagher, UK Institute of Biomedical Seascape Learning &
Chemistry of the Russian JNU, India
Academy of Medical
) Sciences, Russia
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Our Funding Support...

OpenTox - An Open Source Predictive Toxicology Framework, www.opentox.org, is
funded under the EU Seventh Framework Program: HEALTH-2007-1.3-3 Promotion,
development, validation, acceptance and implementation of QSARs (Quantitative
Structure-Activity Relationships) for toxicology

Project Reference Number Health-F5-2008-200787 (2008-2011).

For more information, visit
www.opentox.org

Contact me:

barry.hardy -(at)- douglasconnect.com
twitter.com/barryhardy
barryhardy.blogs.com
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