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Background

e Legislation: The EU "Cosmetics Directive" 2013 deadline for ....

.... animal testing of cosmetic products in the fields of repeated dose toxicity,
reproductive toxicity and toxicokinetics.

* To overcome the lack of scientific knowledge for implementation of alternative
testing solutions ....the Health Programme of DG Research and Innovation
defined a long-term target: Safety Evaluation Ultimately Replacing Animal
Testing (SEURAT) .... which will have an impact on many different areas
including drug development, industrial chemicals, biocides etc....
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SEURAT-1 objectives

Development of an innovative concept for repeated dose
systemic toxicity testing.

Proof of concept for a future full implementation of a mode-of-
action strategy.

Development of innovative testing methods more predictive
than existing testing procedures.
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The Building Blocks of SEURAT-1 |
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Stem cell differentiation for providing human-based organ specific
target cells

Development of a hepatic microfluidic bioreactor
|dentification and investigation of human biomarkers

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

Development of systems biological tools for organotypic human cell
cultures

Supporting integrated data analysis and servicing of alternative
testing methods in toxicology

Cluster level Coordinating and Support Action




ToxBank

Establishment of a ...

—

Cell/Tissue
Banking

Data
Warehouse

¥ ToxBank

... cell and tissue banking

information resource

.. repository for the selected

test compounds

... database of reference test

compounds

... dedicated web-based data

warehouse




MOA anchored ‘Gold’ compounds

* Compounds are selected based on MOAs that are demonstrably relevant to human

toxicity

e All SEURAT-1 partners will use this common set of compounds in their experiments
* Data on compounds is made available through a wiki (wiki.toxbank.net)

_

| compound | Tergetorgan _[moa | aAdverseevent |
Acetaminophen Liver
CAS # 103-90-2

Doxorubicin Heart
CAS # 23214-92-8

CAS # 107-18-6

CAS # 56-23-5

Aflatoxin B1 Liver
CAS # 50-53-3

CAS # 144-48-9

DMNGQ All
CAS # 6956-96-3

CAS # 99-66-1

Amiodarone Liver
CAS # 1951-25-3

CAS # 113558-89-7

Rotenone All
Oligomycin All
CAS # 1404-15-9

¥ ToxBank

Thiol reagent, oxidizing agent

Redox cycling, DNA oxidation

Thiol reagent

Free radical

Lysine reagent

Thiol reagent, oxidizing agent, free radical,
lipid binding, ATP synthase inhibition

Thiol reagent

Redox cycling

Inhibition of multiple pathways, including -
oxidation

Phospholipid binding

hERG channel blocker

Complex | {electrontransport)

ATP synthaseinhibitor

Necrosis
Cellularlesions
leadingto heart
failure

Fibrosis

Fibrosis, steatosis
Apoptosis
Cholestasis,
hepatitis

{MOA standard)
{MOA standard)
Steatosis, necrosis
Steatosis, necrosis,
phosphaolipidosis
Arrhythmias

{MOA standard)

{MOA standard)

CAS # 370-B6-5

Bosentan Liver
CAS # 147536-97-8

Dirlotapide Liver
CAS # 481658-94-0

Fluoxetine Liver
‘CAS # 54910-85-3

Methotrexate All

Heart
CAS # 51-83-2

[-}isoproterenol Heart
CAS # 7683-59-2
N e Heart
CAS # 21829-25-4

Hygromycin B All
CAS # 31282-04-9

Tamoxifen Liver
CAS # 10540-29-1

TO901317 Liver
CAS # 283754-55-9

Potassium Bromate Renal

Renal

ompound get
organ
FCCP All

Proton gradient
uncoupler

BESP inhibition
MTTP inhibition
Phospholipid binding
Antimetabolite
Cholinergicagonist
Adrenergic agonist
L-type Ca channel
blocker

Protein synthesis
inhibitor
Promiscuous ligand
LXR and PXR agonist

Oxidative damage

Non-gencotoxic

carcinocgen
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{MOA =standard)

Cholestasis

Steatosis

Phospholipidosis

Hepatic fibrosis

{usedfor cell line
characterization)
(used for cell line
characterization)
{usedfor cell line
characterization)
(standard for electron
microscopy)
Steatosis, cholestasis,
epigenetics

Steatosis

Mephrotoxicity and
Ototoxicity

Renal carcinogenicity
and nephrotoxicity




Outline of the ToxBank Data Warehouse

Phase 1: Unified data access

Bilateral
agreement

Generate and
write protocol

Review protocal 0

¥ ToxBank

Phase 2: Integrated data analysis

Generate and Review data Request access to confidential information
] enter data . ]
Investigator Investigator Investigator
{perfarming {owner) {user}
experiments) Fy Search for
information
Uplead/update
and ﬂss.ign:_ o Annual
Use templates - summary in review o t
or define new :ng_ﬁ;\rd requests ommen Access
templates protocols
and data S
v v
. % Registerinterest .
......... ' - _ »
Send email alert
MToxBank  MToxBank M ToxBank Investigator
A {wanting
i updates)
Other
sources
“-ﬁﬁéyj_]'s_ . v
PARALYSIS
T
Investigator (5
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The use of ISA-TAB Universal data exchange format

Data processing

Image anmis\Vgnificance analysis

Experimental

design StatIStlFa|
Normal samples Processing
a >
Treated samples >®) . @
Experimental Derived Results

Results

the investigation: hypothesis, people & affiliations, timeline, publication
the experiment: materials, methods and results

the materials: subjects, samples, probes, equipment and software

the methods: sample procurement and processing, measurement of gene
expression, data processing and statistical testing

the results: experimental data, normalized values, differential expression,
significance, the list of differentially expressed genes

¥ ToxBank S 4
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Use of SEURAT-configured ISAcreator to prepare datasets

nvestigation description

R = €— Investigation information

e (D) Recommended ontslsies () All ontelostes Term name: SELRAT-Protocol256-1
B — i 5 r Search for: [ cell ] &, searcn Abstract: samples and sample
- P _ digestates are analyzed for trace
% 2 terms from 1 ontologies metals utiizing a Therme Elemental X
S i ©TBP - Toxbank Protocols Series II ICP-MS with colision cell
JRAT-Protocel-256-1(STANDARD OPERATING PROCEDURE FOR TH || t2chnology and kinetic energy

- discrimination and a Thermo Elemental
< SEURAT-Protocol-259-1(PREPARATION OF HUMAN EMBRYONIC STEM X Series (upgraded to XIT
specifications) ICP-MS with collision cell
technology and kinetic energy
discrimination.

E I ubllCatIolIS Consortiu
¢ : z & A «»
= Name: STANDARD OPERATING .
¥ filter [ J || ProceDURE FOR THE NDUCTIVELY ¥
o

Cast opencd with contiguratien (1

T INVESTICATION PUBLICATIONS

investigation
r investigation . - ol

: ToxBank

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

3

e Each step linked to a
N Templates for different assays SEURAT-1 protocol

- . 8

e a_pracooma.ca

43 naw publeation coamn @) saareh for pubication &)
(@ search ontologies IO TITENY £ term definition

Sty Fublication 1l o 5

S0 i anon taes Recommended Ontalagies () All Ontologies Term name: paracetamol
Search for: | acetaminophen 3, search

b oo s

Chemical structure:

i3 nom Factor cokenn @
-
Sty Factar Tyoe

% 236 terms from 5 ontologies

<.__ Specify experimental factors

& CHEBI - Chemical entities of biological interest
+ acetaminophen O-beta-D-ghucosiduronic acd(CHEBT: 32636)
i n HEBI:32639)
paracetamol sulfate(CHEBI:32635)
B

£ SNOMEDCT - SNOMED Clinical Terms o
€ EFO - Experimental Factor Ontology EXACT SYNONYH:
© NCIE - NCI Thesaurus He(#-hydroxyphenylacetamide

RELATED SYNONYHM:
InChiKey=RZVAINKPMORIE-UHFFFAQYSA-N

accession: CHEBI:46195 N

Materials and results, :
with links to files

containing the raw or
processed data

(<]

Terms mapped to
ontologies

O
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Create an ISA-tab 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)
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Generating the ISA-tab (TG-GATES* example)

Meta information on the study

—) (@ (X

file study view utilities options help

OVerview. investigationdefinition
e Toxicogenomics | investigation description
GATES Investigation Identifier TG-GATES
@ s_TG-GATES.tet Investigation Title TG Gate: The Toxicogenomics Project
13 _TG-GATES_DNAM | 1y estigation Description /7
TGGATE dataset is a toxicegenomics dataset
generated through the Toxicogenomics
Project. The Toxicogenomics Project was a -
S-year collaborative project (2002-2007) by | v
Investigation Submission Date =
Investigation Public Release Date [oct]
Owning Organisation URI [c] 180:633;T80:G20 Q
Consortium URI [c] TBC:G17 Q
Owner URT [c] TBU:U39 Q
Investigation keywords [c] TBK:K348;TBK:K169; TBK:K223; TBK:KS Q
+ [%| Created with Configuration [c] T SEURAT-VL.7. SEU
@ information
investigation |
an investigation is the top level | INVESTIGATION PUBLICATIONS
component of an ISATAE file. Its @ add a new publication column @ search for publication
purpose is to group related stud- | Field Name ® publication
ies together. PubMed ID 20041446
Publication DOT 10.1002/mnfr....
Author List |Uchara T, Ono...
Publication Title [The Japanese ...
Publication Status .
o

Sample description and study factors

Field Name & row & row

Source Name Hepatocyte_medium Hepatocyte_medium
Characteristics[organism] NEWT:Homo sapiens (Human) [NEWT:Homo sapiens (Human)
Characteristics[cell] 0BI:hepatocyte 0OBI:hepatocyte
Characteristics[ Technical Replicate] |2 1

Factor Value[compound] CHEBI:DOXORUBICIN CHEBL:DOXORUBICIN
StdInChIKey [c]

Characteristics[control] MNegative Megative

Factor Value[dose] 1] 0

Unit UC:micromolar UQ:micromolar
Factor Value[sample TimePoint] 8 24
Characteristics[sample TimePointU... (UO:hour UQ:hour

Protocol REF

T B k Sample Name TGiv_DOX_Control_8hr_2 TGiv_DOX_Control_24hr_1 (

0 5 L L 4 . B (:“'::.'rr t]lHF;LLIl)]ME @:;E%W
* "Toxicogenomics Project and Toxicogenomics Informatics

eties
pooral car




Generating the ISA-tab (TG-GATES example)

Sample name

SR EDOX—ContOl=8hr=: —==
GN=DOX Contol-8hi=2"—————
eisDCRCCONIoIE24hEl————
ENV=REwE -Salllo™24hrs2————>

TGiv_DOX Low 8hr_ 1
TGiv._DOX_ Low _8hr 2
TGiv_DOX_Low_24hr_1
TGiv_DOX_Low_24hr 2
TGiv_DOX_Middle_8hr 1
TGiv_DOX_Middle_8hr_ 2

TGiv_DOX_Middle 24hr 1 ——>
TGiv_DOX_Middle 24hr 2 — >

TGiv_DOX_High_8hr 1
TGiv_DOX_High_8hr_2
TGiv_DOX_High_24hr 1
TGiv_DOX_High_24hr 2

¥ ToxBank

—
e
—
—

RNA
Extraction

Protocol

—> Labeling

Protocol

Nucleic acid
hybridization

Protocol

Data
collection

Protocol

Scan name

3016100023
3016100024
3016100027
3016100028
3016101001
3016101002
3016101005
3016101006
3016100025
3016100026
3016100029
3016100030
3016101003
3016101004
3016101007
3016101008




Generating the ISA-tab (TG-GATES example)

Scan name

8016160023 — —
3016100024 ———>
3016100027 ——>
3016100028 ——>
301610000 lw=——>
EOMGLETO07 —
3016101005 ———>
eV GloREE T ————
3016100025 — >
3016100026 — >
3016100029 — >
3016100030 — >
A e
3016101004 —
3016101007 —
€10, 10 (O[5 A —

normalization

data

transformation

Protocol

Data transformation

data
transformation

Protocol

cﬂTOXBank .cel files Normalized data file

name

LC8hr
MC8hr
HC8hr
ML8hr
HL8hr
HM8hr
LC24hr
MC24hr
HC24hr
ML24hr
HL24hr
HM24hr
LC8hr24hr
MC8hr24hr
HC8hr24hr
HL8hr24hr
ML8hr24hr
HM8hr24hr
CC8hr24hr

Ensembl Entrez
ENSG00000000003 7105
ENSG00000000005 64102
ENSGO0000000419 8813
ENSG00000000457 57147
ENSGO0000000460 55732
ENSGO0000000938 2268
ENSG00000000971 3075
ENSGO0000001036 2519
ENSG00000001084 2729
ENSGO0000001167 4800
ENSGO0000001460 90529
ENSG00000001461 57185
ENSG00000001497 #1887
ENSGO0000001561 22875

v

Processed data file

Symbol Log-average expression FC'HC8hr' FC'MC8hr' FC'LC8hr'

TSPANG 10.52 0.021 -0.112 0.005
TNMD 4.04 0.21 0.066 0.214
DPM1 12.31 0.168 0.316 0.184
SCYL3 7.19 -1.04% -0.206 0.101
Clorfl12 5.26 -0.402 -0.497 -0.143
FGR 5.77 0.157 0.299 -0.026
CFH 101 0.571 0.232 0.035
FUCA2 10.46 0.036 -0.05 -0.041
GCLC 9.22 -0.377 -0.153 0.105
NFYA 6.88 -1.052 -0.966 -0.214
STRPG1 6.42 0.046 0.025 0.005
NIPALZ 6.83 -0.048 0.223 0.056
LASIL 8.9 0.303 0.129 -0.012
ENPP4 7.24 -0.059 -0.391 0.008

C
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Uploading protocols and data

Upload and set

Main screen email alerts

HToxBank - e omeen o MToxBark
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Upload protocols

HToxBark

- —— s oo

ot et s b E—

= Prepare datasets
== with ISAcreator
Upload data -

e i B ] o




Searching and browsing

Download protocols
Browse search and data

Main screen results

oy S Access related

- -
o o —— Hork & = e = information
- =
= foxBank
sl '?:_T..__..._ Acetameophen
......... y— ,::‘.‘_<.‘ ._m_ ::__. :~ ;—_::-.v‘::‘ ganea —
= e = mmeeees —
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Information resources

* Gold compound wiki

Page Discussion

— Information on selection criteria

Recen changes.

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

Bosentsn

mmmmmmmmmm

nnnnnnnn

* Biomaterials wiki ==

— Information on cells (stem cells,
hES/iPS-derived cells, primary
cells), reagents (e.g. antibodies, —
growth factors) and suppliers = ==

Characterization Data

wiki.toxbank.net = ~0

¥ ToxBank O 2


http://wiki.toxbank.net/

ToxBank technologies

 ToxBank adopts the OpenTox framework design:

Representational State Transfer (REST) software architecture style
allowing platform and programming language independence and
facilitating the implementation of new data and processing
components

Formally defined common information model, based on the W3C
Resource Description Framework (RDF)and communication through
well-defined interfaces ensuring interoperability of the web
components

4store triple store as a backend for the investigation service

Authentication and authorization, allowing defining access policies of
REST resources, based on OpenAM

Cﬂ I Ox Ba n k G e




ToxBank Phase | — Unified data access

Gv’ i@ http://onlinelibrary.wiley.com/doi/10.1002/minf.201200114/full ,O v Cv X H li@| The ToxBank Data ... l@ 53BP1 clone 19
File Edit View Favorites Tools Help
M c O pDUta - -

JOURNAL TOOLS

¥ Get New Content Alerts
E) GetRSS feed
@ Save to My Profile Full Paper
¥ Get Sample Copy The ToxBank Data Warehouse: Supporting the Replacement of In Vivo L
» Recommend to Your Repeated Dose Systemic Toxicity Testing
Librarian » 3 )

- Pekka Kohonen', Emilio Benfenati?, David Issue
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Al Issues G PRI, Y ge aﬁ“e“ erg -63, January 2013

. Glyn Stacey”, Egon Willighagen®, Jeff
FIND ARTICLES Wiseman’, Barry Hardy®"
Early View
Most Accessed Avrticle first published online: 17 JAN 2013
Most Cited DOI: 10.1002/minf.201200114
GET ACCESS COPNIONE © 233 WILE-MIH Vexia

Subscribe / Renew

FOR CONTRIBUTORS Additional Information (Show All)
Author Guidelines . ;
OnlineOpen How to Cite Author Information ' Publication History  Funding Information

Submit an Article
Abstract nﬁ’ References Supporting Information Cited By

ABOUT THIS JOURNAL
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http://onlinelibrary.wiley.com/doi/10.1002/minf.201200114/full

ToxBank phase ll: Integrated data analysis

e Use cases

— Supporting research questions, understanding biological context, assessing
safety through read across (including using omics data), development of test

battery, ...
* Queries to support hypotheses and integrated analysis
— Significant up or down regulated genes, proteins, ...
— Cells, metabolites and pathways
— Chemical structure searching (exact, substructure and similarity)
e Dashboard to explore multiple investigations

— Understand both the experimental factors, parameters and technologies used
in producing the data across experiments

— Export raw or standardized processed data to data analysis and
bioinformatics/chemoinformatics tools

¥ ToxBank



ToxBank Phase Il — Integrated Data Analysis

|r_1tegrate Integrate with
experimental data public data
across consortia = = - - (clinical, Tox21, ...)
Y = &= . smos
C SMOS NOTOX = M ToxBank
¥ ToxBank e Protocols Investigation data o2l
DASHBOARD*
Understand/export

multiple experiments

Pathway integration across projects, ;i _|Iiif . e ey
omics platforms, and experiments . Rl )r‘ a —

‘ﬂ ToxBank * under development Analysis and (5

. g 4 t F r(] SEVENTH FRAMEWORK
visualization




Standardization of processed data

; Dose response_
* To support ToxBank integrated ——
Epigenetics
data analysis objectives (precise MIRNA
searching, meta analysis, ...) Metabolic flux
. Metabolomics
* The columns will .
Proteomics
— (1) uniquely |dent|fy the material Transcriptomics
(e.g. the Affymetrix probeset_id), e
— (2) annotate the material (e.g. the (e
name of the gene), —=
— (3) describe the processed results e
(e.g. fold change comparing genes = =
expressed in the treated sample —
to the control). e




Doxorubicin

Executive Summary Information

Compound

Doxorubicin

Toxicities

Cytotoxicity

Mechanisms

Toxicity is initiated by oxidative damage associated both with the hydroguinone moiety and with iron-complexes of the parent
compound. The major metabolic product is more toxic than the parent, but metabelism is not a requirement for toxicity. This
compound intercalates with DNA and thus causes direct damage to DNA as well as to proteins. Toxicity is both acute and chronic
and is life-threatening.

Comments This compound was selected as an archetypical repeated dose cardiotoxin.
Feedback Contact Gold Compound Working Group (GCWG) (&)
Doxorubicin
‘ PK-ADME Data ” ‘Omics and ICs; Data ” Physical Properties H Recommended Product and Source
H_H

In Vivo Data® Compound Assessment 0 [

Adverse Events ’ Acute cardiotoxicity j‘o’“‘*g 1 =
Arrythmias during or within 24 hours of doxerubicin administration. Histopathological features of A ,ﬁ\ A
acute cardiotoxicity include increased hyaline material, contraction band necrosis and an infilirate %, \L; lr \||’ )
of neutrophils, lymphocytes and histiocytes. ot d T T T

(] H 1] o
Subacute cardiotoxicity !
Myopericarditis days to weeks after administration.
Chronic cardiotoxicity Identifiers

http://wiki.toxbank.net/wiki/Doxorubicin

23



ISA-tab TG-GATES example

Scan name

8016160023 — —
3016100024 ———>
3016100027 ——>
3016100028 ——>
301610000 lw=——>
EOMGLETO07 —
3016101005 ———>
eV GloREE T ————
3016100025 — >
3016100026 — >
3016100029 — >
3016100030 — >
A e
3016101004 —
3016101007 —
€10, 10 (O[5 A —

normalization

data

transformation

Protocol

Data transformation

data
transformation

Protocol

cﬂTOXBank .cel files Normalized data file

name

LC8hr
MC8hr
HC8hr
ML8hr
HL8hr
HM8hr
LC24hr
MC24hr
HC24hr
ML24hr
HL24hr
HM24hr
LC8hr24hr
MC8hr24hr
HC8hr24hr
HL8hr24hr
ML8hr24hr
HM8hr24hr
CC8hr24hr

Ensembl Entrez
ENSG00000000003 7105
ENSG00000000005 64102
ENSGO0000000419 8813
ENSG00000000457 57147
ENSGO0000000460 55732
ENSGO0000000938 2268
ENSG00000000971 3075
ENSGO0000001036 2519
ENSG00000001084 2729
ENSGO0000001167 4800
ENSGO0000001460 90529
ENSG00000001461 57185
ENSG00000001497 #1887
ENSGO0000001561 22875

v

Processed data file

Symbol Log-average expression FC'HC8hr' FC'MC8hr' FC'LC8hr'

TSPANG 10.52 0.021 -0.112 0.005
TNMD 4.04 0.21 0.066 0.214
DPM1 12.31 0.168 0.316 0.184
SCYL3 7.19 -1.04% -0.206 0.101
Clorfl12 5.26 -0.402 -0.497 -0.143
FGR 5.77 0.157 0.299 -0.026
CFH 101 0.571 0.232 0.035
FUCA2 10.46 0.036 -0.05 -0.041
GCLC 9.22 -0.377 -0.153 0.105
NFYA 6.88 -1.052 -0.966 -0.214
STRPG1 6.42 0.046 0.025 0.005
NIPALZ 6.83 -0.048 0.223 0.056
LASIL 8.9 0.303 0.129 -0.012
ENPP4 7.24 -0.059 -0.391 0.008

C
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TG-GATES analysis example

Ensembl Entrez Symbol Log-average expression FC'HC8hr' FC'MC8hr' FC'LC8hr'

ENSG00000000003 7105 TSPANG 10.52 0021 0112 0005

ENSG00D00000005 64102 TNMD 404 0.21 0066  0.214

ENSG00000000419 3813 DPM1 12.31 0.168 0316 0.1834

ENSGO0D00000457 57147 SCYL3 719 -1.049 0206  0.101

ENSG00D00000460 55732 Clorfl12 526  -0402  -0437  -0.143

ENSG00000000338 2268 FGR 5.77 0.157 0299 -0.026

ENSG00000000371 3075 CFH 10.1 0.571 0232 0035

ENSG00D00001036 2519 FUCA2 10.45 0.036 005  -0.041

ENSG00000001084 2729 GCLC 922 0377 0153 0105

ENSG00D00001167 4300 NFYA 6.83  -1.052  -0.966  -0.214

ENSGO0D00001460 90529 STPG1 6.42 0.046 0025 0005

ENSG00000001461 57185 NIPAL3 6.83  -0.048 0223 0056

ENSGO0D00001497 31887  LASLL 89 0.303 0129  -0.012

ENSGO0D00001561 22875  ENPP4 724 0059 0391  0.008

enrichment*
-~

D Mame List ratio BG ratio P-value Q-value Genes/Compounds
path:hsa04668 [TNF signaling pathway 16/799 86/14567|9.073E-6  |1.778E-3 [TNFRSF 14, TRAF 1, FADD, MFKBIA, CREB1, CX3CL1, JUNB, MAPK14, BAG4, CCL2, CASP3, JUN, MAP3KS, CEBPB, FOS, CASPS
path:hsad5161 Hepatitis B 17/799 110/14367|5.4926-5 |5.382E-3 1L, FADD, NFKEIA, CREB1, SMAD4, TLR4, CCNAZ, MYC, DDX53, CASP3, TGFE2, JUN, TBK1, TICAM1, EGR2, FOS, CASPS
path:hsa05164 Influenza A 16,799 112/14367|2.167E-4  [0.0142 TNFRSF 1A, IL3, NFKEIA, PLG, IVNS 1ABP, EIF2AK3, TLR4, RSADZ, MAPK14, IL18, JAK2, CCL2, DDX58, JUN, TBK1, TICAM1
path:hsa04110 Cell cycle 15/799 105/14367|3.31E4  |0.0162 CDC20, CHEK1, COKM2E, TTK, SMAD4, CDC7, CCNA2, MYC, ORC2, TGFE2, CDK1, MADZL1, CDC6, ATR, CUL1
path:hsa05142 Chagas disease (Ameri... 12/799 77/14867|5.688E-4  [0.0223 TNFRSF 1A, CCL2, 1L8, FADD, NFKEIA, TGFE2, JUN, TICAML, TLR4, MAPK 14, FOS, CASP3
path:hsal5168 Herpes simplex infection 16/795 126/14867(7.573E-4  [0.0247 TNFRSF1A, TRAF1, FADD, MFRELA, EIF2AK3, JAKZ, CCLZ, DDX53, CASP3, CDK1, JUN, TBK1, TICAMI1, CUL1, FOS5, CASPE
path:hsa05323 Rheurnatoid arthritis 10/795 62/14867|1,1949E-3 |0.0334 CCL2, IL8, TGFB2, CXCLE, JUN, TNFSF11, TLR4, IL13, MMP1, FOS
path:hsa04620 TollHike receptor signal... 11/799 76/14867|1.6649E-3  |0.0408 IL8, FADD, NFKBIA, TBK1, JUN, TICAM1, CXCL11, TLR4, MAPK 14, FOS, CASPS

*INCroMAP software (http://www.ra.cs.uni-tuebingen.de/software/InCroMAP/)
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TG-GATES analysis example

Ensembl Entrez Symbol Log-average expression FC'HC8hr' FC'MCS8hr' FC'LC8hr'
ENSG00000000003 ".'105 TSPANG 10.52 0.021 -0.112 0.005
ENSG00000000005 ’64102 TNMD 4.04 0.21 0.066 0.214
ENSG0000000041% ’8813 DPM1 12.31 0.168 0.316 0.184
ENSG00000000457 ’57147 SCYL3 7.19 -1.04% -0.206 0.101
ENSG00000000460 '5.5?32 Clorf112 5.26 -0.402 -0.497 -0.143
ENSG00000000938 '2258 FGR 5.77 0.157 0.299 -0.026
ENSG00000000971 '3075 CFH 10.1 0.571 0.232 0.035
ENSG00000001036 '2519 FUCAa2 10.46 0.036 -0.05 -0.041
ENSG00000001084 '2729 GCLC 9.22 -0.377 -0.153 0.105
ENSG00000001167 '4800 NFYA 6.88 -1.052 -0.966 -0.214
ENSG00000001460 '90529 STPG1 6.42 0.046 0.025 0.005
ENSGO0000001461 57185 NIPAL3 6.88  -0.048 0.223 0.056 P at h W ay
ENSG00000001497 '81887 LASIL 8.9 0.303 0.129 -0.012
ENSG00000001561 '22875 ENPP4 7.24 -0.059 -0.391 0.008 e n r i C h m e n t
- - = T -
~ _ - = ﬁ = = = ﬁ =
_ e - = T T E _E E - = H i ﬁ H ﬁ [ ﬁ
t£: £:f 7% RRE ffgEcif =
83 2 v & 8¢gd 23 388338 7
- 2 Z2IXI I 4 Z I I a2 I I 0
TR TRET [T T T T T T T T T T T T T T T
Pathway class Pathways -4 A A A A A A A 4
Cellular Processes; Cell growth and death Cell cycle * bl Bl bl B
Cellular Processes; Cell growth and death p53 signaling pathway *
Cellular Processes; Cell growth and death Oocyte meiosis * *
Envircnmental Information Processing; Signal transduction  TNF signaling pathway *
Genetic Information Processing; Replication and repair DNA replication il e il e
Genetic Information Processing; Replication and repair Mismatch repair *
Genetic Information Processing; Replication and repair Fanconi anemia pathway bl B
Human Diseases; Cancers Wiral carcinogenesis *
Human Diseases; Immune diseases Rheumatoid arthritis =
Human Diseases; Infectious diseases Influenza A * =
Human Diseases; Infectious diseases Chagas disease (American trypanosomiasis) * =
Human Diseases; Infectious diseases Hepatitis B * | *
Human Diseases; Infectious diseases Herpes simplex infection *
Metabolism; Nucleotide metabolism Pyrimidine metabolizsm bl *
Organismal Systems; Endocrine system Progesterone-mediated cocyte maturation *

Organismal Systems; Immune system Toll-like receptor signaling pathway * =



TG-GATES analysis example

Ensembl Entrez Symbol Log-average expression FC'HC8hr' FC'MCS8hr' FC'LC8hr'
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Cellular Processes; Cell growth and death Oocyte meiosis * *
Envircnmental Information Processing; Signal transduction  TNF signaling pathway *
Genetic Information Processing; Replication and repair DNA replication * | * il e
Genetic Information Processing; Replication and repair Mismatch repair B
Genetic Information Processing; Replication and repair Fanconi anemia pathway bl B
Human Diseases; Cancers Wiral carcinogenesis *
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Organismal Systems; Immune system Toll-like receptor signaling pathway * =



TG-GATES analysis example
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TG-GATES analysis example

Ensembl Entrez Symbol Log-average expression FC'HC8hr' FC'MCS8hr' FC'LC8hr'
ENSG00000000003 ".'105 TSPANG 10.52 0.021 -0.112 0.005
ENSG00000000005 ’64102 TNMD 4.04 0.21 0.066 0.214
ENSG0000000041% ’8813 DPM1 12.31 0.168 0.316 0.184
ENSG00000000457 ’57147 SCYL3 7.19 -1.04% -0.206 0.101
ENSG00000000460 '5.5?32 Clorf112 5.26 -0.402 -0.497 -0.143
ENSG00000000938 '2258 FGR 5.77 0.157 0.299 -0.026
ENSG00000000971 '3075 CFH 10.1 0.571 0.232 0.035
ENSG00000001036 '2519 FUCAa2 10.46 0.036 -0.05 -0.041
ENSG00000001084 '2729 GCLC 9.22 -0.377 -0.153 0.105
ENSG00000001167 '4800 NFYA 6.88 -1.052 -0.966 -0.214
ENSG00000001460 '90529 STPG1 6.42 0.046 0.025 0.005
ENSGO0000001461 57185 NIPAL3 6.88  -0.048 0.223 0.056 P at h W ay
ENSG00000001497 '81887 LASIL 8.9 0.303 0.129 -0.012
ENSG00000001561 '22875 ENPP4 7.24 -0.059 -0.391 0.008 en riC h m ent
- - 5 T = -
B _ g = ﬁ = = = ﬁ =
_ e - = T T E _E E - = H i ﬁ H ﬁ [ ﬁ
t£: £:f 7% RRE ffgEcif =
83 2 v & 8¢gd 23 388338 7
- 2 Z2IXI I 4 Z I I a2 I I 0
TR TRET [T T T T T T T T T T T T T T T
Pathway class Pathways -4 A A A A A A A 4
Cellular Processes; Cell growth and death Cell cycle * bl Bl bl B
Cellular Processes; Cell growth and death p53 signaling pathway *
Cellular Processes; Cell growth and death Oocyte meiosis * *
Envircnmental Information Processing; Signal transduction  TNF signaling pathway E
Genetic Information Processing; Replication and repair DNA replication il e il e
Genetic Information Processing; Replication and repair Mismatch repair *
Genetic Information Processing; Replication and repair Fanconi anemia pathway bl B
Human Diseases; Cancers Wiral carcinogenesis *
Human Diseases; Immune diseases Rheumatoid arthritis =
Human Diseases; Infectious diseases Influenza A * =
Human Diseases; Infectious diseases Chagas disease (American trypanosomiasis) * =
Human Diseases; Infectious diseases Hepatitis B * | *
Human Diseases; Infectious diseases Herpes simplex infection *
Metabolism; Nucleotide metabolism Pyrimidine metabolizsm bl *
Organismal Systems; Endocrine system Progesterone-mediated cocyte maturation *

Organismal Systems; Immune system Toll-like receptor signaling pathway * =



TG-GATES analysis example
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Analysis examples

Search other investigations
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ToxBank summary

e Supporting the replacement of the repeated dose toxicity test
— Provides immediate access to existing and new protocols and data
* Precisely documented protocols

* The use of standardized templates and semantic annotation to
ensure minimal information is collected in a consistent way

e Store for legacy data
* Technical/scientific integration with ToxCast and Tox21 data
* Enabling an integrated data analysis through
— Research hypothesis queries

— Integration with pathways enrichment/mapping and data
analysis/mining/visualization applications

— Supporting safety assessment use cases

¥ ToxBank .
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