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Goal for next year for OpenTox - Accelerating Knowledge Flow
of Industry Application and Regulatory Acceptance of New
Predictive Toxicology Methods & Testing Strategies based upon
an evolving OpenTox framework based on Open Specifications

Knowledge Flow

¥ ToxBank



Knowledge-Oriented Framework

Explicit

Knowledge Knowledge Creation
Sharing: from R&D: Data,
: ; Codes
Discussions
Knowledege

Learning: Apply é 71 T LI Combination: Predictive
Models o ? 2 pL| Models

Tacit

Explicit

Internalisation Combination
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OpenTox

We are an Open Knowledge Community!

We collaborate, solve problems and create
the best solutions we can together.

We learn from each other.

We accelerate knowledge flow and
Innovation.
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OpenTox standards

Working Group formed to update for Report
end of March 2014. You are invited GET

== = POST
to join and participate. PUT

AppDomain DELETE

GET
POST
PUT
DELETE

Dataset

GET
POST
PUT
DELETE

Model

GET
POST
PUT
DELETE

Feature

GET
POST
PUT
DELETE

Ontology

GET
POST
PUT
DELETE

—

OpenTox s
WWW.opentox.org/dev/apis/api-1.2
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Plug In Components that solve Problems

=
OpenTox = Adaptor Solution in Jeddah, 2008
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The Building Blocks of SEURAT-1

Call

“FP7-Health-2010
Alternative
Testing”

Systems
Biology

Projects

Human-
based

Computer
modelling &

estimation _organ-
techniques simulating
devices

Coordination
action

Integrated
data analysis
and servicing

Endpoints
&
markers

ToxBank

Human-
based
organ-specific
target cells

HeMiBio |
SEP
COACH
(Secretariat)

Scr&TOX

~ 70 research groups from European Universities, Public
Research Institutes and Companies

(more than 30% SMEs) www.seurat-1.eu

This project is jointly funded by Cosmetics Europe and the EC. Any opinions expressed in this slide are those of the (5 Wi
I Ox Ba n k author. Cosmetics Europe is not liable for any use that may be made of the information contained therein. g o

i stics 5 SEVENTH FRAMEWORK
Cosmetics Europe  segsrsares



http://www.seurat-1.eu/
http://www.seurat-1.eu/
http://www.seurat-1.eu/

Bwldmg block 1: Scr&Tox

o2 Stem ceII differentiation for prowdmg SCr o [OX
human-based organ specific target cells ¥

skin cell
° ] o )X o
i muscle cell
v Sk IMWD
) ; ‘ — g\gf’ ,‘ | Coordinator:
— [ neurona .
stem cell \ o cell Marc Peschanski
/v \ L/ .
Mass production ngl N INSERM/i-STEM
LAS)
. SJo)3) iver cel France
Amplification of =
homogeneous cell populations .
Automated g website:

WWWw.scrtox.eu

The cell factory
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Building block 2: HeMlBlo

¢ Development of a hepatlc i ;_;,  ,12'-
microfluidic bioreactor

1. Microwell plate with sensor (injection molded)

13.5 mm

(oMo Mo} 2
00 .
e Il.Smm Coordinator:

Anti-ASGPR Catherine Verfaillie
ooo ] © 15 mm KU LEUVEN, Belgium
N N
00

L 2. - J ] 2. 2D Microwell bioreactor
2D Micropatterned Bioreactor n v - —— . .
~ PoMs - website:

—= - L Sm— —— h b
600 Www.nemipio.eu
o000 oo . ° . o
000 &< 330 &< 0.7 mm

electrodes tissue aggregates

The in vitro liver
Cﬂ TOX Ban k " ?“r,zugﬂ?:laf;wf"‘ SR




Bwldmg block 3: DETECTIVE

DETECTQ V)E

Identlflcatlon of biomarkers for
prediction of toxicity in humans

for Repeated Dose Toxicity Using In Vitro Systems

= E & b (e Day 7- Cytarabine
. Td
B o ! | e Day 7- EB
o = - Day 7- e A Coordinator:
L. ThalidomideTd £ | | .
| g Day0 Tt Jurgen Hescheler
5 % T - I ! Klinikum der
< e
g o T Universitat Koln,
T T = Germany
il = ‘% Day 14-
sod [T Day 14- Cytarabine Td P
I Thalidomide % ® website:
Day 14 - EBs

- PC 1 #15.3
%

Biomarkers and functional assays
¥ ToxBank Ne
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Building block 4: COSMOS

¢ Delivery of computational tools to predict the C SMOS
effects of chemicals based on in silico
calculations and estimation techniques

wWWwWw.cosmos-tox.eu

Tissue/Organ

‘ Exposure concentration

In vivo dose-
response

PBTK modelling [

Biological Organisation Modelling Approach Experimental data
Level
] Coordinator:
| Molecular networks| .
Mark Cronin
m .
6'? Subcellular/ Molecular Systems = “omics” experiments Liverpool John
) Organelle biology models 3 . .
3 z Moores University,
2 8
5 i | = UK
= @ In vitro
= l Cellular |<—{ Biology-based cell model |‘7 5 concentration
= o
g b =IESROiRe website:
@ o
%’!
2
(9]
@
3
(]

-

In silico toxicology
¥ ToxBank S -




Bwldmg block 5: NOTOX

Development of systems blologlcal
tools for organotypic human cell

cultures

¥ ToxBank

Metabolism & transport

\  papssy

/" Vsignaling™™

Gene expression

NOTOX

Coordinator:
Elmar Heinzle
Universitat des
Saarlandes,
Germany

website:
WWW. notox-sb.eu




ToxBank Infrastructure Project

(started Jan 2011)

e N ——

WWW. toxb‘a:n k.net

Establishment of a ...

... cell and tissue banking
information resource

| —

Cell/Tissve :
Baﬂgng ... repository for the

selected test compounds

. database of reference
test compounds

. dedicated web-based
data warehouse

This project is jointly funded by Cosmetics Europe and the EC. Any opinions expressed in this slide are those of the (9
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http://www.toxbank.net/

Users access compounds, biological materials, data and models for
experimental planning and integrated analysis of experimental results

?'"‘:*
% OpenTox =
02t2 Jl Models Warehouse
Gold
Compounds
Database
20090
‘ ‘ Biobank
-
SOPs SOPs _
Compounds Biological

Materials www.toxbank.net
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http://www.toxbank.net/

Compound Selection

<+ Compound Assessment Team: Dave Bower, Matthew
Clark, Matthew Dent, Marina Goumenou, Gabrielle
Hawksworth, Nina Jeliazkova, Brigitte Landesmann,
Silvia Maggioni, Andrew White, Egon Willighagen,
Jeffrey Wiseman

< Gold Compound Working Group: Roman Affentranger,
Gordana Apic, Emilio Benfenati, lan Cotgreave, Barry
Hardy, Jan Hengstler, Susanne Bremer-Hoffmann, Paul
Jennings, Giovanna Lazzari, Inge Mangelsdorf, Filomain
Nguemo, Foozia Noor, Agapios Sachinidis, Michael
Schwarz, Leo van Grunsven, Mathieu Vinken, Manfred
Watzele, Jose-Manuel Zaldivar
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Background Assumptions:

Assay Readout Examples

» Hepatocellular necrosis: release of alanine aminotransferase and
propidium iodide uptake without apoptosis

< Apoptosis: NF-kB/p53, caspase-3 activation , and Hoechst/annexin
staining

< Inhibition of transporters, e.g. members of the ABC cassette
transporter class

< Intra-hepatic cholestatis

< Steatosis and phospholipidosis: staining

< Hepatocyte function: urea synthesis, glycogen storage, albumin
secretion, fibrinogen secretion, P450 transformation capacity

< Mitochondrial function: adenosine triphosphate (ATP) and membrane
potential

< Oxidative stress: glutathione (GSH) levels & lipid peroxidation

cﬂ TOXB an k (:mmgirf-%lm]m ST
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Mapping Mechanism to Pathway

Consider adverse events relevant to
cosmetics

ldentify drugs demonstrated to exhibit
these adverse events in humans

Add Mode of Action (MoA) standards
with simpler profiles mapped against key

events within Adverse Outcome
Pathways (AOPs)

Add non-reactive analogues where
needed
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Adverse outcome pathway (AOP) : drug-induced cholestasis

molecular cellular
interaction effects
it d ALP
L tight junction —» WPP
disruption =] > — increased 5.NT
increased GGT

o - necrosls increased ALT ————]
membrane fluidity
\ 4 increased AST — |
downregulated =

>
A e
L compromised NTCP expression
cytoskeleton downrequlaed H v
SHP activation -—» & 1 -
OATP1B1 expression
disturbed 4
vesicle transport > downregulated -+

CYPTA1 expression

uprequlated =+ bilitubinuria
OSTa/f expression

uprequlated -

— >
WMRPZ expression | o piirubinemia
uprequlated 11
» vpaB10 expression |

uprequlated i jaundice
" UGT2B4 expression |

P uprequlated =M
P CYP3IA4 expression

= upreqilated
" SULT2A1 expression

uprequlated -
_; MRP3 expression 1

.

Vinken M., Landesmann B., Goumenou M., Vinken S., Shah I., Jaeschke H., Willett
C., Whelan M., Rogiers V. (2013) Development of an adverse outcome pathway (9

Cﬂ TOXBan k from drug-mediated bile salt export pump inhibition to cholestatic liver injury. Cometie Furope il
Archives of Toxicology: submitted . e




Compound Selection: Reference

Toxicities to Biological Pathways

Necrosis /
Apoptosis

Lipid
Metabolism

Energy
Metabolism

(Phospho-
lipidosis)

Inflammatory
Response

Regeneration

¥ ToxBank
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Compound Selection and Mechanistic Testing

Valproate Test Set

Amiodarone

cEl, REDOX OXIDIZING PROMISCUOUS
& CYCLING Acetaminophen Chlorpromazine
B-Oxidation l\ Doxorubicin Chlorpromazine Amiodarone
Testosterone
ALKYLATING \ / l
Acetaminophen Proton ATP
- | |
Allyl Alcohol TCA Cycle NADH Complex | Cradicnt — Synthase
ccl,
&
Glycolysis
* DMNQ | | Rotenone FCCP Oligomycin
lodoacetamide

Training Set

4 ToxBank e




ToxBank Gold Compound - Doxorubicin
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ToxBank Gold Compound - Doxorubicin
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ToxBank Gold Compound - Doxorubicin
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ToxBank Wiki Development

# ToxBank

Main page
Recent changes

# Hepatotoxins
b Cardiotoxins
» Renal Toxins
» Special Substances

Undifferentiated Stem
Cells

Reagents (Growth

4 Factors)

¢ Reagents (Anfibodies)
» Reagents (Others)

w Suppliers (Cells)
ALSPAC
Asterand
Biopredic
Cellartis
Cellular Dynamics
DSMZ
HPACC
ICLC
Lonza BioResearch

Riken Rinrecniree

¥ ToxBank

Page Discussion Read Edit View history ™ [Search Q
Main Page

Main Page
ToxBank Wiki [edit]

The following wiki pages provide information on compounds and biological materials developed as part of the SEURAT-1 &7 cluster through the ToxBank project. The research leading to these results has
received funding from Cosmetics Europe = and the European Community's Seventh Framework Programme & (FP7/2007-2013) under grant agreement n® [267042]. This wiki site reflects only the
authors’ views. The European Community and Cosmetics Europe are not liable for any use that may be made of the information contained herein.

Gold compounds wiki pages [edit]

Information on this wiki is based on the research and compound selection tasks performed by the Gold Compound Working Group (GCWG) using a selection criteria outlined by members of the GCWG.
Further background information may be available from this working group or under review; selected reviewed materials are made available here.

+ Hepatotoxic Compounds
» Cardiotoxic Compounds
» Selection Criteria

Questions, inquiries, comments and feedback regarding the scientific content on these pages may be directed to the Gold Compound Working Group (GCWG) . The email will automnatically be sent to
all members on the GCWG group.

Assistance with wiki access or issues with the website in general may be directed to Micha Rautenberg (=) or David Bower (=) of the ToxBank project.

Biclogical materials wiki pages [edit]
This wiki contains information on cells and reagents relevant to the SEURAT-1 cluster. The following document provides guidance for the banking and supply of human embryonic stem cells:
» Consensus guidance for banking and supply of human embryonic stem cell lines for research purposes. &
Questions, inquiries, comments and feedback regarding the scientific content on these pages may be directed to the Luam Kidane (= at the UK Stem Cell Bank.
Recent News [edit]

A report detailing the compound selection strategy was produced as a result of the numerous insightful meetings held at the Seurat-1 2™ Annual Mesting & and may be downloaded here.

O

wiki.toxbank.net Coui

SEVENTH FRAMEWORK.
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http://wiki.toxbank.net/

Information resources

* Gold compound wiki*

Page Discussion

— Information on selection criteria

— In vivo, PB-PK data, ‘omics/IC50,
physical data and sources

— Discussion forum

e Biomaterials wiki

— Information on cells (stem cells, g—
hES/iPS-derived cells, primary o
cells), reagents (e.g. antibodies, |~ =
growth factors) and suppliers ===
— Discussion forum s
* See published Open Access materials at C
‘ﬂ ToxBank wiki.toxbank.net



http://wiki.toxbank.net/

Organizing notes collected from
interviews with SEURAT scientists

—

1@ Hierarchically
- grouplng the

Generating
design
ideas

Storyboarding
different user
interfaces

Reviewing use cases

Evaluating different
A TAuD AL approaches (0
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Outline of the ToxBank Data Warehouse

Phase 1: Unified data access

Bilateral
agreement

»

enter data

Investigator

Use templates
or define new
templates

3 ToxBank

Generate and Review
write protocol protocol
Generate and Review data

Principal Investigator

Upload/update
and assign:

- summary info
- access level
- keywords

Comment

Request access to confidential information

Investigator

Search for
information

Access
protocols

and data

Register interest

v

Ay
L
A

$ ToxBank  # ToxBank
A

Other
sources

Send email alert
Investigator

w—#ifﬁﬁl -
’..WEL"]

e

v

Investigator

O

¥ ToxBank

Phase 2: Integrated data analysis
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ToxBank — Initial Release & Testing

Upload protocols and data Preparing data

0 Q hacreato cEE
‘ﬁTOXBark file_study view wtilities_options help
searcn. Upiead G Mya's Sewngs sign out investigationdefinition
e i T invostigation doccripion
Investioation Identiticr e
s s e Imvestigation Tae ot et o he ot 2o . sysema g
Oafine protocsi upisae heios D T T — 2’
PP st el oty s oy b
[orawss.. | 1 2_transcrptome ot .
Protocol Tite: BALBic 373 Neurol Red Uptake Cylotaicly Test ety et Sehmonon ot P
Apsmsct: [ R Levestigation Publc Relaase Bate — -
= Qwaing Organssation URI (<] presens @
cansortiom vss [c) e
= e
Comsorzum: Toutrk 5] L — — ®
o Authors: Or bina Jlizhava (nns) e @
Borry Horo (bory) Lost apened with confeguratin (<]
aga
‘Organisation owning the protoca: NIEHS
N 1 e e e verson of e et INVESTIGATION SUBLICATIONS
= PR s lmegunin e Coleel id 3 new publcaion colume @ search for publcation
Access lavel: Aumors onwy componentotan SATHR b -
M ToxBark — et
Search Uplasd GMyates Settings sgnow ® SEURAT-1 fetogebe
e o Puble
Cusiom access
Assign keyworss: [ et .
17l absiact, ang auhor GrMallon Can be VIEwSd Wikn anyone searches TOBaTE. ]

Cancal | | Proview

=

{63, 50P 11 v ot aaratstan, spenatcs
Agvances seareh

—

Download protocols
and data

Ortrowse Miougn the entre reposiry: [ Samch Al

Gaold compounds wiki Bicmstenais wik Hatp contact Asut

Browse search results

Search Uplosd G.Myates Settings. Sign Out
B

s oo WURAT Y
55 Sortby. [Relavance

Proocot:  ECVAM Protocol for EPIIERM(E720): 2 n Vi Assay o
Assassing Dermal Cor

e i 1)

Auors: P Kohonen

e e o D s coshry et (CECD sy
o 1552 and Ssoel o Dreche STRAREEC Aoon 190282
& s or atard ecaficaton okl o
el s et st 1 S hovtiog pomiy

ancportof hamicat
Nem Version | Updste | [ Delse

Protocol:  BALBIC 373 Neutral R Uptak Cytotosiciy Taat
Protocol ID:  SEURAT Protocs408.1 verson 1)

The NRU yoonchy asay frocsdes s 3 co st
i L o v v 0 o
iy - o paneirees oo o

e acebiah,

e e et i e oy
e Yo s s utacs s % cit

e i S S G o s Bt of

[y

Updste | [ Deleta

¥ ToxBank
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Use of SEURAT-configured ISAcreator to prepare datasets

investigationdef:

© nvestigation description

Investigation information
SEURAT-1 information

Precipel rvestigator Uss (€]
Investigation keymwords (c)

Cast opencd with contiguratien (1

T INVESTICATION PUBLICATIONS

g ——
(0 bront vz 4 ey O whnew amarts)

@esnsio
e a_pracooma.ca

[p——

Pt——

[pe——

bt samphes: et
b oo s

b S— (— Specify experimental factors

Materials and results,
with links to files
containing the raw or
processed data

ETENIEETE) - browse suggested ontologies (%) view history

(@) Recommendsd ontologies () AllOntologies Term name: SEURAT-Protocal-256-1

Search for: [ cell

] o search

Abstract: Samples and sample
digestates are analyzed for trace
metals utilizing 3 Thermo Elemental X
Series II ICP-MS with colision cell
technology and kinetic energy
discrimination and a Thermo Elemental
X Series (upgraded to XIT
specifications) ICP-MS with collision cell
technology and kinetic energy
discrimination.

% 2 terms from 1 ontologies
2 TBP - Toxbank Protocols
SEURAT-Protocol-25 NDARD OPERATING P RE
+* SEURAT-Protocol-259-1(PREPARATION OF HUMAN EMBRYONIC STEM

Consortium: Toxsank

Name: STANDARD OPERATING
PROCEDURE FOR THE INDUCTIVELY

ter [ J

Selected term. (You can also enter frectext here): [ TBP:SEURAT-Protocol-256-1 J

3

Each step linked to a
SEURAT-1 protocol

CEEEITD @ view history

Recommended Ontciogies () Al ontolagies Term name: paracetomel

search for: [ acetaminophen J Qsearch Chemical structure:
% 236 terms from 5 ontologies -
) MDR - MedDRA )L
(% CHEBI - Chemical entities of biological interest Hy s
** acetaminophen O-beta-D-glucosiduronic acid(CHEBI:32636) /K
+ acetaminophen glutathione conjugate(CHEBI:32639) E
< paracetamol sulfate(CHEBI:32635) =
B paracetamol(CHEBI: 46 1 K
H

€ SNOMEDCT - SNOMED Cl
€ EFO - Experimental Factor Ontology
o NCIt - NCI Thesaurus

ical Terms

EXACT SYNONYM:
N-(4-hydroxyphenyl)acetamide

RELATED SYNONYM:
InChIKey=RZVAJINKPMORIF-UHFFFAOYSA-N

accession: CHEBI:46195

¥ fitter [ J

Selected term. (You can also enter freetext here): [ CHEBI:paracetamol J

<)

Terms mapped to
ontologies

O
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Security

Visus! Paradigm Tor UML Cenununity Ecition [rot for commencial use) Chemlstry Lab Staff

D D Policy for the resource http://myserver.com/resource/2435
< allow
the guest is allowed only to An )
access the representation of e ——————— ] FOET y
the resource. - J

-
- - allow PUT
” -
P allow
________ - Creator
Guest / allow

OpenTox developers

The creator/owner of the resource
allow might be allowed to apply any HTTP

! request,
‘ ‘ ‘ allow

OpenTox developers
are not allowed to modify
(PUT) the resource Helen George Toto

A

Use Open Standards on Resources but with extensive Authorisation and Authentication
facilities accompanied by confidential data policies. e.g. Validation against
Confidential Data Case implemented Spring 2011

¥ ToxBank C 2
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ToxBank System for Data and Protocol Management

Upload protocols
: Upload and set e ——
Main screen email alerts =
Up|0 ading Prepare datasets
e meere - with ISAcreator
protocols . Upload data _
and data - TR '
P <
Download protocols
Browse search and data
Main screen results Mot % Access related
oo pm— o ‘ information
Searching =
= _ B E=E

¥ ToxBank OO0



Uploading a pro

tocol

M ToxBank

Supparting integrated data access and
analysis across SEURAT-1

Define protocol upload fields

Select protocol file: &
Protocol Title: &

Abstract: 6

Status of protocol: ©
Consortium: 9

Authors: B

Organisation owning the protocol: @ BC BioLibrary

Version:

Access level: B

Assign keywords: &

¥ ToxBank

search Upload G.Myatt's Settings sign Out

Help resources

Protocol guidelines

C:\Users\gmyatt. LEADSC| Browse... Keywaord hierarchy

User guide

Assessing Quality of Tissue

Cuality control is fundamental to the
successful operation to a tissue bank &
offering tissue specimens for research
High level of tissue gquality is -

W

purposes.

| Standard Operating Procedure [+

ToxBank

Dr Nina Jeliazkova (nina)

Dr Barry Hardy (barry)
Add

1 - this is a new version of the protocol

Consortium

! SEURAT-1

! SEURAT-1 plus SEP/Cosmetics Europe Taskforce
) Public

Custom access

Find Keyword
El [ | Keywords
B[ Adverse evert @

ToxBank

# ToxBank

ToxBank Data Warehouse
User Guide

V1.0

Appendix A Protocol
Guidelines

BIEALTH-EE- 201 O 28704

Aoy Tomtesk

e Tomiesk - Ssseosieg Intagmed Duts Anayiin
wnd Sendcing of Altematie Tofeg Masd =
Temcelagy

Scenadc Coondimmar Deuglas Conmazt i0C)

Adminirare Soosdinmer S O Alowshe Famacaiogicne Mats Nage

35
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Research Protocol vs. Standard Operating Procedure

ToxBank

# ToxBank

ToxBank Data Warehouse

User Guide
V1.0 1.2. Types of Protocols

There are two types of protocols that can be upleaded into the ToxBank Data Warehouse:

Appendix A Protocol ¢ Research protocols: This is defined as documentation for procedures that are still in

Guidelines development; however, access tothe method by other laboratories is considered useful.
Ar a minimum the documentation should include a stepwise protocol, reagent list and key

e e technical advice.

- -:?:N’“’;“--:ﬁ ¢ Standard operating procedures: A Standard Operating Procedure or S0P should contain

. E,,i;:":?:m“'d specific elements including: a stepwise protocol, reagent list/catalog numbers,

supplementary procedures for reagent preparation, safety notes/CO5SHH assessment, and

technical tips critical to method performance. Additional documentation which reports a

series of results with the method including control and /or reference material values to
demonstrate method performance should be provided within this structured SOP. This

should enable the method to be transferred to other laboratories without the need for

additional information. The procedure should be repeated by an independent group.

¥ ToxBank 36 C
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Guidelines provides suggestions on

protocol outline and content

ToxBank

# ToxBank

ToxBank Data Warehouse
User Guide

V1.0

Appendix A Protocol

Guidelines

Soanedc Coandinmer

Adminizian Coondingor

HEALTH- R0 S- A T4
Toaark

Teatark - Sspmomeg Intageaed Dw Avalain
wnd Swriding =f Altematve Tuseg Mathads in
Temteshogy

Deuglar Commact (3C)

Iamtts D1 Ricweche Fammacslogicte Marc bage
(R

¥ ToxBank

) DRAFT Protocol Guidelines
M ToxBank

1.4. Writing profacols.

& document dward ar PDF) should b written outlining the praclss ordersd stens such that
sciantists with comparabis knowlsdgs would ba 2bk ta sffickently and rellably duplkcats the
process. Speciaized ar Ztypkial tarms shoukd be JaMingd In the documsnt. DIZgrams 2nd Tiowchar
<&n ba helptul 10 ZCCOM LNy the taxt.

Tha Indhiduzl sactions of the protocals will changs basad on the spacific typa of protocal baing
writtan. Tha fallowing Suggasted Sections are pravided 25 guidslinas inwriting tha pratocal.

Trtls Page: This should Includs the Htk, and cther Infarmation Including prajct affillions znd
10905, argantzation detalls, Suthors, Ny dellverabk NUMbar, 20d &y INfarmatian an the internal
2pproval procass such wha approvsd and whan.

Talshe of comtwnts This 15 &5 pacially IMpartant 1 Inciuds In protocals than SEan many pages.
Abbravidion: and acromymes: A full list of sbbravizon and zcromems used Inthe protocal should
b& prassntad uphrant.

Imtrodaction: The contaxt and ratlanzk of the methods such be outlined, Including 2 schentiflc
rationzie 2nd the blalagical Znd) ar Mechnistic Basis. 'WNGrs tha data has bean calkcted It
SRRCITIC LM RRINTS O &N 3558 Tead-out Nas bean Sekctad, the relevancs far &55ssing chrank
ety s houkd ba sxplzined.

Purpose: The purpas s of the protocal should be outlingd 2kang with its Intended audisnca.
SCopa, Avatages amd BmRItion The 52056 Shouk INdkats whit Is Covarsd In the protocal.
Specific advantages Cwer axisting Methodaloghaes Shoukd be Ilsted as wall &5 any Mt 10 1S e,
Including any regulztary requiremants or restriction an types of zpplicabik chamicals .

Thits infars hould ba pravided whars speciziized training ar
awparkunce Is required ta parfarm the pratocal.

Miathod oulllne: Sristhy summarize ha mathod.

Consumabie and squigment: This $ction should list 2ny squipmant 2nd supplias., Inciuding
Namas @nd ariging of tha call or 1e5T SFSEMs used, Thed SquIpMENt 2nd consumablks raquired to
parfarm the protocal, 2nd 2Ny companants used o parfarm the protocal imedia, reagants, 53,
2nd 508 ARy MECKSSIry DrEpIratans should be listed Including kel of steriifty, madiz 2nd
SNpaINt E55ay S ANTNG, test Chamical salutions, &5 vl &5 P it and Megathes cantrals.

Miwthos: The pracls s steps necessary ta perfarm the protocol should be providsd, Including the
1451 S¥STEM BrOCUNAMENE, rOUting cufturs procsdurss, calibrations, RSt material expasure
proceduras fncluding rangs finding sxparimants), 2nd sndpoint mazsursmant dncluding requirsd
hardars saftwars, numbar of replicatas, plats lyauts, §i) 2nd dita analesls ar predictha
models wsedd. Tha protocal should @lsa describs the Tormat of @ny raw dita generated and wall 25
2Ny subsequent dita Processing or analysls. Whers ChecKklists ar forms s nesdd, thay should &
rafarancad in this sectian 2nd attached o the protocal In tha Appandiy. Whars anathar pratacal
has ban used 10 COMpkte @ SPRCITK STe0 WITNIN the protocal, 1t Should be Cited and If It has &

i -

DRAFT Protocol Guidelines
# ToxBank

SEURAT pratocal 1D, this 1D and warskan numbsr should bs Included. Any deviatians fram the ciad
mratocals should be described.

Huah, Sfsly and smyironment: List 2y 155085 20d Suggasted pracautions.

This se<tian Il 2y other commants 2nd suggastians .

EaTamnces falited publication, pratocals ar manuils should cited. Any SEURAT-1 protocal
citatlans should alsa Includs thelr SEURAT probocal ID 2nd warskan num bar.

Includs any farms Inths pratosal

R Iz haipful ta includz 2 haaders | faater that includes page numbars (g Bage 1 af 25, 2shart
protocal thk, and & date.

During the uplazd process, keywards ars 2ssocizted with the protocol based an 2 Thed list. Amy
additianal keywards c2n ba Inciuded In the pratocal. These will ba considered Tar Inclusion within
updatad warskans of tha kayword hisrarchy.

1.5.Sharing and monaging protocols across SEURAT-1
Onea 2 protozal has baen weittan 2nd 2pproved to be uplazded Inta the TaxEank datz warehause,
tha principal Imeestigatar will ba res pansiok far upkiading the pratocal. During this prozess the
protocal dotumant s Idsntifid 2nd Infarmation Is providad ta suppart tracking, sharing,
archiving, 2nd s &arching.

Upan uplaad, the Tirst varsion of the pratocal will ba 255ignsed 2 pratocal I0. This i is uniqus ta
this speciic warslan of the protocal. SEURAT Protocal 254.1 Is 2n axam pks of 2 pratocal K, whars
254 15 tha protocal numbar 255igned ta 21l varsian of tha pratocal and 115 tha varskan numbar dn
this Sas4 the Tirst verskan.

At 2y tima, 2 new Varsian of the protocal dacumant 22 ba genarated and uplazsded. This new
wars ban will ratain tha arotocal num bar; havweswar, It will bs 2551gned version 2 jr ana pius tha
Brevious werslan) such a5 SEURAT Protacal 354.2.

Which Imvas tigatars within the SEURAT-1 Cluster Naws 200858 1 th pratocal s contralisd by the
Brincipal invastigatar. This £00ess ksl can bs changsd @t amfy tima. Afthaugh it Is discourage, B &
wwan pass bk 2 prewent othars fram seeing the thia and abstract of the protocal whan they
searchthe database.

"Whars 2 warskon of 2 protocal Is not used t SUppart 2Ny Invastigation study data sntris, this
Wwarslon £2n be dektsd by the princinzl Invastigatar It It Is cansidarsd absakts.

Ta suppart ssarching, 2 thtis, ZDSTract, Suthar, owner, and kepFwards ars pravided upan upkasd.
Thils infarm:ation czn 2lsa be updited awsr Hims withaut generating 2 naw verslon of the protocal.
Ay quastians or suggsstions Tram other IMvss tgatars cancerning the protocal, &s wall as
raquests Tar 2ccess 10 the protocal fhars the protocol hus restriced acoess through ToxEznk),
will Be directed 1o the principl Imstigatar wha upkozded the protocal. Th praket should kasn
this principal Imes TIgatar reference up-to-dats Should thars ba Changss In Job res pons Ioiitkes .

T
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Protocol review

ToxBank

# ToxBank

ToxBank Data Warehouse
User Guide

V1.0

Appendix A Protocol

Guidelines
1.3. Protocol preparation and approval
e = In each laboratory, it is important that a protocol is appropriately reviewed using any internal
- =4 approval process prior to uploading the protocol into ToxBank. During the process, it would be
r——— ;ZW beneficial to have someone inside the lab, not involved in writing the protocol document, to test

the protocol prior to release. It is desirable to make the protocols available to as many scientists
as possible in the cluster; however, there are reasons for restricting access to the protocol such as

a pending publication or intellectual property issues. It is possible to upload a protocol and
restrict access to the protocoel, which can be changed over time.
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Protocols are indexed using a keyword hierarchy

ASSigﬂ kE}'WOI'US: a .Find Keyword | liver Matched 8 keywords.
E|- I:l Keywords

E| I:‘Aduerse event

- [ Apoptosis @

- | |cytotosicity 8 4 torm of programmed cell death that begins when a cell receives internal or external signals,
' |:|Dmgw'nduced then proceeds through a series of characteristic stages typically including rounding-up of the
] DHEB,-I Disease| Cell, retraction of pseudopods, reduction of cellular velume (pyknosis), chromatin

- | | Museuler Dise condensation, nuclear fragmentation (karyorrhexis), and plasma membrane blebhing, and
ends with the death of the cell. [Source: NCI Thesaurus]

l:l Mervous Sysis
- [ | Phospholipidod Synonyms:

- [ |Renalinjury @  Apoptotic Process

[ | skin Disorder FProgrammed Cell Death
) [ | siomsterisis @ pEL

- I:l Dats or readouts

[ [ | Gold Standsrd Chemicats @

' |:| Imvestigative Technigues i ]

& [ |mode of action (moa) 6

Set keywords to /|
support searching,
browsing and linking
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Use of SEURAT-configured ISAcreator to prepare datasets

0 0 isacreator

file study view utilities options help

nvestigationdefinition

[ investigation description
Investigation Identifier BII-I-1

@ 5_BII-S-1.txt Investigation Title
Iy a_proteome.txt

i) a_metabolome.txt {nvestigation Description Background Cell growth underlies many key cellular . , = I nVeStI gatl O n I nfo rmatlo n

and developmental processes, yet a limited number

Growth control of the eukaryote cell: a systems biology study i

i a_transcriptome.txt of studies have been carried out on cell-growth A
regulation. Comprehensive studies at the v
. _— = =
Investigation Submission Date 30/04/2007 4
Investigation Public Release Date 10/3/2009 4 =
Owning Organisation URI [c] TBO:G176

e
Consortium URIT [c] TBC:G2 e
2
2

"SEURAT-1 information
Investigation keywords [c] TBK: CellviabilityAssay; TBK: CellMigrationAssays; ; TBK:Epic
Last opened with configuration [c] ]
+ % |~ INVESTIGATION PUBLICATIONS L.
o information &) add a new publication column search for publication
. . . Field Name ® publication
anEStlgatlon Investigation PubMed ID 17439666

an investigation is the top level

component of an ISATAB file. Its Investigation Publication DOI doi:10.1186/ib... = P u b I | Catl O nS

N lated stud Investigation Publication Author List |Castrillo JI, Ze...
PurDOSE is togroup related stud- Investigation Publication Title Growth control...
ies together. Investigation Publication Status indexed in Pub...

4k

[ INVESTIGATION CONTACTS

o

ToxBank O

Templates are available for different experimentg sk s




Use of SEURAT-configured ISAcreator to prepare datasets

O 0 isacreator

file study view utilities options help

sa

" STUDY ASSAYS

erview.

& Growth control of the eukaryg 3 add new assay(s)
e BII-S-1 | i -
il 4 viEw) B3 hll view) 3 view)
eS_EH—S—l.b(‘t (e L ! (W L J L J m p
Iy a_proteome.txt protain expression pro... metabolite profiling transeription profiling e a eS Or I e ren

mass spectrometry mass spectrometry DNA microarray

Iy a_metabolome.txt TRAQ LC-MS/MS Affyrmatrix
a_proteometxt a_metabolometxt a_transcriptometxt

a_transcriptome.txt

[ STUDY DESIGN DESCRIPTORS

&2 add a new design column

Field Name » design
Study Design Type |OBI:intErventi...

[ STUDY PUBLICATIONS
&2 add a new publication column @& search for publication

Field Name # publication
1 Study PubMed ID 17439666
+ x] [.'. Study Publication DOT doi:10.1186/jb...
o 0 Study Publication Author List Castrillo 11, Ze...
Study Publication Title Growth control...
Study Publication Status published

stu
a study contains information
about: samples; treatments
applied; and associated assays.

" STUDY FACTORS Sp@ley experlmental

&9 add 3 new factor column £ select from previous factors...
Field Name & factor ® factor

Study Factor Name |limiting nutrient |rate | " faCtO rS

Study Factor Type |CHEBI:chEm|c... |PATD:rate

4
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Use of SEURAT-configured ISAcreator to prepare datasets

) view history

FEECIELCIE) /- browse suggested ontologies (3

@ O an i

Search for: [ cell

] & search

% 2 terms from 1 ontologies

(% TBP - Toxbank Protocols
P .

“ SEURAT-Protocol-259-1(PREPARATION OF HUMAN EMBRYONIC STEM

E— “»
¥ filter [ J

Term name: SEURAT-Protocol-256-1

Abstract: Samples and sample
digestates are analyzed for trace
metals utilizing a Thermo Elemental X
Series IT ICP-MS with collision cell
technology and kinetic energy
discrimination and a Thermo Elemental
x Series (upgraded to XIT
specifications) ICP-MS with collision cell
technology and kinetic energy
discrimination.

Consortium: ToxBank

Name: STANDARD OPERATING &
PROCEDURE FOR THE INDUCTIVELY v

Selected term. (You can also enter freetext here): | TBP:SEURAT-Protocol-256-1

Qlisacreator

file study
isal

fact char prot

@ Growth control of the eukaryol | » Array o Scan Name
@sis1 A-AFY-27 SCAN:MEXP:3908
A-AFFY-27 SCAN:MEXP: 3309

@s_Bils-1.0¢
I+ a_proteome.txt
I$: a_metabolome.txt
i

-raw-data.
E-MEXP-115-raw-date
E-MEXP-115-raw-date
E-MEXP-115-row-dats

3

@ information

SCAN:MEXP:3933

SCAN:MEXP:3936 SIS CRTEmeri

13937

3936
13940
ISCAN:MEXP:3941
ISCAN:MEXP:3942

¥ ToxBank

31
-331220090.6¢

-331220982.6t
E-MEXP-115-raw-data-331220784 .6t

Assay massuring transcription profiling using ONA

31221148 6

-331222534.6¢

microareay

Results, with each step
linked to a SEURAT-
protocol

Results, with links to
files containing the raw
or processed data




Use of SEURAT-configured ISAcreator to prepare datasets

.'.x_.,i
@, search ontologies JEREREETE Y £ term definition
Recommended Ontologies @ All Ontologies Term name: paracetamol I
Search for: [ acetaminophen J Q search Chemical structure:
";’ 236 terms from 5 ontologies I
£) MDR - MedDRA )J\
% CHEBI - Chemical entities of biological interest HI ok M a ed to te rmS in
- acetaminophen O-beta-D-glucosiduronic acid{CHEBI:32636) L pp

acetaminophen glutathione conjugate(CHEBI:22639) E =
paracetamaol sulfate(CHEBI:32635)

L

 parscetamal sufate(CHe! 7 — ontologies

o i cH
) SNOMEDCT - SNOMED Clinical Terms
0 EFO - Experimental Factor Ontology EXACT SYNONYM:
(£ NCIt - NCI Thesaurus

MN-{4-hydroxyphenyl)acetamide

RELATED SYNONYM:
InChIKey=RZVAIINKPMORIF-UHFFFAODYSA-N

Ld

s accession: CHEBL:461595
¥ filter [ J

Selected term. (You can also enter freetext here): r CHEBI:paracetamol J

=~ (8

¥ ToxBank C
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Create an ISATAB zip archive for each investigation

Overall investigation
design and
information (i... files)

investigation
high level concept to link
related studies /
study
th central unit, containing
information on the subject
under study, its characteristics
and any treatments applied.
a study has associated assays
assay —
test performed either on
material taken from the
subject or on the whole initial
subject, which produce
qualitative or quantitative
measuremen ts (data) N p,

E%

say(s assay(s)

inters to dat fI
arne s/l0c
external files in
native or other for-
mats

data

- | Study
- | description
| (s... files)

-.,
—

Test results (a... files)
with links to data
table or native file
(e.g. CEL files)

‘ﬂ TOXBank = = TiE = 5 = (?n] —?%

@4_

data




Publishing a protoco

M ToxBank

Supporting integrated data access and
analysis across SEURAT-1

G.Myatt's account >> Preview protocol update

Protocol Document:
Protocol ID:
Version:

Protocol Title:
Abstract:

Status of protocol:

Date of submission:

Date of last update:

Authors:

Owner:

Consortia:

Organisation owning the protocol:
Access Level:

Keywords:

¥ ToxBank

Search Upload G.Myatt's Settings Sign Out
Unique ID and
e / version number
SEURAT-Protocol-191-1
1
Assessing Quality of Tissue

Quality control is fundamental to the successful operation to a
tissue bank offering tissue specimens for research purposes. High
level of tissue quality is essential to avoid introducin
inconsistencies and variables into research studies.gBCUs should
be confident that they are providing tissue samples with the
appropriate guality to meet the research needs of investigators.

esting procedures should be in place to monitor and assess the
quality of the samples.

Research Protocol

28 November 2012 13:19
28 November 2012 13:19
B Hardy, MN_Jeliazkova
G.Myatt

ToxBank

BC BioLibrary

SEURAT-1

Cellular quality

[ Publish | ) Update | | Delete |

O

Cosmetics Europe
e el
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iewing the investigation record

M ToxBank

Supporting integrated data access and
analysis across SEURAT-1

Published Investigation

Investigation Document:

Investigation Title:

Abstract:

ToxBank

Search Upload G.Myatt's Settings Sign Out

Download

Growth control of the eukaryote cell: a systems biology study in
yeast

Background Cell growth underlies many key iellular aE

developr
been ca - - - lilﬂlg

at the tr.

- | — - - - o — ——
gg:gglla (I) 7 _E;. <« ToxB... » investigati... — ‘1| |_Ses.'r~::‘.' investigation-document P |
eukaryo
impact Organize ¥ Extract all files = -
roteom L 0 @
accharg ) - -
clear gro 77 Favorites Name Type
e B Deskto etsbol TextD t
and signi’ P | a_metabolome ocumen
frequen Downloads a microarra Text Document
of know _..* — Y
interactio =l Recent Places _| a_proteome Text Document
genes an .
prnducts ) | a_transcriptome Text Document
yeast qﬁ; - Libraries _ i_Investigation Text Document
with ofl
transcrip "] Documents | s BI-5-1 Text Document
gar ma'o;“. J’ Music | s_BO-5-2 Text Document
extent an [ Pictures
contolof | g yigene IR F—— »
the relevy .
metaboli 3; 7 items
.

O
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M ToxBank

Supporting integrated data access and
analysis across SEURAT-1

Published Protocol

Protocol Document:
Protocol ID:
Version:

Protocol Title:
Abstract:

¥ ToxBank

Linkin

Search Upload

Email the owner to request access: U.Summer school
SEURAT-Protocol-38-1
1

g to wikis

G.Myatt's Settings Sign Out

Related links

Sokd compound Wiki (Acetaminoph
Sesl O lerms
Subscribe for updsates to this protocol

In vitro test for py

Parenteral pharm ﬂToxBank Page | Discission
pyrogenic (fever—

general be define Acetaminophen

& Glennmyatt My talk My preferences My watchlist New messages My contributions

Read Edit Viewhistory ™ |Search

al

Acetaminophen

pyrogens that alm

Executive Summary Information

E armaceuticals § |
PS) from Gram— recentcranges

1979b). Th Compeund Acetaminophen (Paracetamol)
) . There arg - wescions i Cytotoxictty
B Summary Page
[:Onta min atlo n: lh Acetaminophen Mechanisms Metabolic oxidation to the quinone imine NAPQI metabolite, which traps cellular thiols, both pretein and GSH,
amoebo (=] |!fSE|t J— by formation of covalent adducts. Studies of quinone imine analogues suggest additienal depletion of thiols by
redox cyclin
detects LPS and FLg
Bi it Comments Acetaminophen is selected based on its chemical mechanism, which is representative of quinones with a high
body temperaturg S mnopren z . <
. " ol reduction potential
a sterile solution 4 Chiorpromazine Feedback Contact Gold Compound Working Group (GCWG) (&)

LAL test detects q  ometox-

naphthoguinone

the bacterial endq o©wa

Acetaminophen

that LPS causes { oocsne

PVl LINTOP Data | PK-ADME Data H *Omics and ICz; Data H Physical Properties
Wetnotrexate
Lh d Emﬂhfmg h ! of Rolenone Recommended Product and Source
[= P T o L

Compound Assessment

Tamoxifen
Valproic Acid In Vivo Data”
b Cardiotoxins |Adverse Events *

» Special Substances

High doses can cause acute hepatic necrosis due to production of toxic
quinone imine metabolite (NAPQI). From 1998 to 2003, acetaminophen was
lthe leading cause of acute liver failure in the United States, with 48% of
» Toolbox acstaminophen-related cases (131 of 275) associated with accidental we

wiki.toxbank.net

CN 4
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http://wiki.toxbank.net/

ToxBank Wiki Development

# ToxBank

Main page
Recent changes

# Hepatotoxins
b Cardiotoxins
» Renal Toxins
» Special Substances

Undifferentiated Stem
Cells

Reagents (Growth

4 Factors)

¢ Reagents (Anfibodies)
» Reagents (Others)

w Suppliers (Cells)
ALSPAC
Asterand
Biopredic
Cellartis
Cellular Dynamics
DSMZ
HPACC
ICLC
Lonza BioResearch

Riken Rinrecniree

¥ ToxBank

Page Discussion Read Edit View history ™ [Search Q
Main Page

Main Page
ToxBank Wiki [edit]

The following wiki pages provide information on compounds and biological materials developed as part of the SEURAT-1 &7 cluster through the ToxBank project. The research leading to these results has
received funding from Cosmetics Europe = and the European Community's Seventh Framework Programme & (FP7/2007-2013) under grant agreement n® [267042]. This wiki site reflects only the
authors’ views. The European Community and Cosmetics Europe are not liable for any use that may be made of the information contained herein.

Gold compounds wiki pages [edit]

Information on this wiki is based on the research and compound selection tasks performed by the Gold Compound Working Group (GCWG) using a selection criteria outlined by members of the GCWG.
Further background information may be available from this working group or under review; selected reviewed materials are made available here.

+ Hepatotoxic Compounds
» Cardiotoxic Compounds
» Selection Criteria

Questions, inquiries, comments and feedback regarding the scientific content on these pages may be directed to the Gold Compound Working Group (GCWG) . The email will automnatically be sent to
all members on the GCWG group.

Assistance with wiki access or issues with the website in general may be directed to Micha Rautenberg (=) or David Bower (=) of the ToxBank project.

Biclogical materials wiki pages [edit]
This wiki contains information on cells and reagents relevant to the SEURAT-1 cluster. The following document provides guidance for the banking and supply of human embryonic stem cells:
» Consensus guidance for banking and supply of human embryonic stem cell lines for research purposes. &
Questions, inquiries, comments and feedback regarding the scientific content on these pages may be directed to the Luam Kidane (= at the UK Stem Cell Bank.
Recent News [edit]

A report detailing the compound selection strategy was produced as a result of the numerous insightful meetings held at the Seurat-1 2™ Annual Mesting & and may be downloaded here.

O
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ToxBank integrates systems biology concepts into toxicological assessment

Pekka Kohonen,[@ Emilio Benfenati,[°! David Bower,[l Rebecca Ceder,[@ Michael Crump,¢! Kevin Cross,[°l Roland C. Grafstr¢m,[@ Lyn Healy,[9! Christoph Helma, e

Nina Jeliazkova,[1Vedrin Jeliazkov,[ Silvia Maggioni,[®! Scott Miller,[?l Glenn Myatt,®l Michael Rautenberg,[® Glyn Stacey,9 Egon Willighagen,@ Jeff Wiseman, (¢!
and Barry Hardy™; [@Karolinska Institutet, Institute for Environmental Medicine, Molecular Toxicology,Stockholm, Sweden; P!, Istituto di Ricerche Farmacologiche Mario Negri, Milan, Italy;
[l _eadscope, Columbus, USA,; [9 National Institute for Biological Standards and Control, Potters Bar, UK; [€lIn silico toxicology, Basel, Switzerland; [flideaconsult, Sofia, Bulgaria;
WiPharmatrope,Wayne, USA; "Douglas Connect, Zeiningen, Switzerland.

Conclusions - great potential to contribute to Clustering by Gene Clustering by Gene Ontology
<+toxicity evaluation based on Mode-of-Action ’ £ : E
“+decreased need for animal experiments £ s g 1z §

Systems toxicology - principles R N

Understanding the toxicological interactions in biological Siiggiiseiids PEEER LML

620 26 £890089992880 o 200 §33858355555888¢
systems under compound challenges N = B Acoamioghen = "
o _ = =Ly

Based on developments in high-throughput biology AN el .| oo - I
< Omics profiling: gene expression, proteins, metabolites and others Grr At g . " o e =
% cell-based screening: High-Throughput and High-Content analyses ME‘!‘. . ™ C“'ﬁn'%“ _. "

Risk assessment carried out primarily using Amiodarone [ - HEE a
% in vitro
+ In silico methods

Dose-response assessment
Chemical Mode of action ’ i '
characterization

Population-based studies
- .. Electron carrier
Compound(s) ?g'"gde':gs ;Z‘s,"f;“ activity | activity Transporter
gel gent 3 genes activity
Y o Human adjP=6.61e-01 adjP=6.75e-01 Pt 75002
peio exposure
s veses pathway Dose-response guidelines
Sess s ses i
analysis for - / \ \_ \
o Anay Calibrating in vitro
o Assess toxicity pathway hi ; ! o o Trans
C\ bati and human dosimetry Nucleoside bindin i Protein binding it e
biological perturbation(s) 3 genes Nucleotide 12 gones gy transporter actvi
- . bindi e genes
&) //O perturbation(s) adjP=6.75e-01 inding adjP=6.75¢-01 adjP=1.75¢-02 2diP=6.61e-01

Measures
of dose
in vitro

Metabolite(s)

----------—l',

Hazard identification

Human exposure data

N B BN B B B B B e e e e mm m Y

Exposure assessment
N e — — —— — — — — — — — — — —— —

Risk characterization

Kohonen P. et al. The ToxBank Data Warehouse: Supporting the Replacement of In Vivo
Repeated Dose Systemic Toxicity Testing. Molecular Informatics. 17 JAN 2013, DOI:
10.1002/minf.201200114.

ToxBank builds databases and data management solutions to aid in
systems toxicology-based risk assessment
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ASAH2C

Clustering b : '
usteringby |, Public Data
Gene Ontology | = 3z £ Analvsi
associations Bg2fsitesazt
* SREfIEEsxci2g
from CTD sesstasegdlis R DR - ¥yt T
<£35%2638835c  Phospholipid Binding
3385383383383
48.0 20.0 2533533533533 SsLét
Acetaminophen . . .
|_|: Sodium valproate || =
Aflatoxin B1 ‘:
= Doxorubicin n .!
n

Allyl alcohol
lodoacetamide
Carbachol

Chlorpromazine

Amiodarone
Methotrexate
Fluoxetine

Rotenone

—
N

Oxidative Agent

Molecular function

/ ~N

Electron carrier

Binding Catalytic activity - Transporter
19 genes 9 genes A activitp
djP=6.61e-01 adjP=6.75e-01 3genes .
e adjP=1.75e-02 -,
/ \ \ ~N *CTD = Comparative
Nucleoside binding y Protein binding Oxnld.oreductase Transmembran'e' Toxicogenomics
Nucleotide activity transporter activity
3 genes N 12 genes
Al binding e 5 genes 3 genes Database
adjP=6.75e-01 adjP=6.75e-01 gy 4
adjP=1.75e-02 adjP=6.61e-01 (WWW Ctd Orq)
é:,\‘-A -“\JJ»)

3 Q‘ﬁ Karolinska Kohonen P. et al. The ToxBank Data Warehouse:
i@ U2 Institutet Supporting the Replacement of In Vivo Repeated Dose
o e Systemic Toxicity Testing. Mol. Inf.17 JAN 2013.
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