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1in 17 people will be affected by a rare
disease at some point in their life.
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Objectives (our summary ;-) )

e Better diagnosis and better treatments through better
research
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IRDIiRC goals 2017 — 2027

* Patients are diagnosed within one year if their
disorder is known in the medical literature;

* Undiagnhosable individuals will enter a globally
coordinated diagnostic and research pipeline;

* 1000 new therapies for rare diseases will be
approved, the majority of which will focus on
diseases without approved options;

* Methodologies will be developed to assess the
impact of diagnoses and therapies on rare

disease patients.
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Coordinated by

)' EUROPEAN JOINT PROGRAMME ON RARE DISEASES {i Inserm

L9y, COORDINATION ~~"**+--....
Some numbers: & TRANSVERSAL ACTIVITIES -
85 partners S

33 participating countries
about 100 Mio budget INTEGRATIVE RESEARCH STRATEGY

Started January 2019
Duration 5 years SUSTAINABILITY

ETHICAL, LEGAL, REGULATORY & IPR ISSUES

COMMUNICATION & DISSEMINATION

3

RESEARCH CAPACITY ACCELERATING
FUNDING BUILDING & TRANSLATION
EMPOWERMENT

4




WP1 COORDINATION & MANAGEMENT

L9,
WP2 WP4 WP5
STRATEGY SUSTAINABILITY ETHICS, LEGAL, REGULATORY & IPR COMMUNICATION & DISSEMINATION
WP6 WP 10 WP 14
Joint Transnational Calls User-driven strategic planning Training on data management &
for P2 quality
WP7
Networking scheme WP 11 o Weis
Virtual Platfform for data & Capacity building and training of
WP8 FESOUFCES patients and researchers
RDR Challenges
WP 12 P
WP9 . . Online Acic:)euTslz education
Monitoring of funded
projects WP 17
Holistic approaches for rare ERN RD training and support
disease diagnostics and programme
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Bioinformatics

Coordinated by

i !nserm

La science pour s sansé
From science 10 health

therapeutics
WP 18

Development and adaptation of
training activities




Infrastructural work around the analysis of -omics data
- Pillar 2

WP10: User-driven strategic planning and transversal activities for Pillar 2 data
ecosystem

Annual strategic meetings with users (ERNs) & developers to define the priorities —
coordination of outputs & needs - technical GDPR implementation — quality,
sustainability and scaling up

WP11: Common virtual platform for discoverable data and resources for RD research

Metadata & ontological models - FAIR compliance - data deposition & access to
data infrastructure - online tools

WP12: Enabling sustainable FAIRness and Federation at the record for RD data,
patients and samples

Alignment of core interoperability standards - software for FAIR ecosystem -
FAIRification support

WP13: Enabling multidisciplinary, holistic approaches for rare diseases diagnostics
and therapeutics

System biology approaches for RD - biological pathways - variants to function -
environmental toxicology - treatment drugs - proof of principle studies



member Th qlll’ S W P 1 3 FUI;“ED::GI?JE:QLRE

ELIXIR and EMBL-EBI GENOMICA

WP13 lead

UNIVERSITAETS Chris Evelo (Maastricht
-KLINIKUM
FREIBURG

University) and Franz Schafer
(University Hospital
Heidelberg)

Instituto de o A . . .
Salud Carlos Il O3 Acibadem University
ey University
hospital

.‘ Ludwig Boltzmann Gesescht
%

EJPRD

Funded by the
Eurnpean

inion
GA n°825575




3’,; WP13 - objectives

e WikiPathways rare disease portal (see http:///raredisease.wikipathways.org

e Evaluate omics and other relevant data-availability e.g. from ERN partners

e Combine affected pathways into data and knowledge supported rare disease networks, evaluate these for
things like active nodes and make them available on NDEX.

e Allow extension of these networks with relevant regulatory information (e.g. transcription factors and
miRNAs) and where available evaluate data on such regulatory factors.

® Use the networks to evaluate drug targets and thus come up with ideas for drug repurposing with some
special interest in orphan drugs (building on our IMI collaborations).

e Evaluate the network for intrinsic lifestyle factors (e.g. micronutrients present in or known to affect the
networks) or processes known to be affected by exercise (building on our NuGO and other nutrition-related
collaborations).

e Allow extension with external environmental factors like chemical exposure (toxicology) and evaluate
overlap with so-called adverse outcome pathways (building on toxicology collaborations).

e Create complete workflows and make these available, including component containers and specific
networks resulting from the analysis.



http://raredisease.wikipathways.org/

WP13 Holistic approaches

Task 13.1: Gap filling

13.1.1: Pathways created and expert curated.

13.1.2: Mapping to genes.

13.1.3: Mapping genes to function.
13.1.4: Link to external FAIR data.

13.1.5: Network repository.

13.1.6: Environmental lifestyle

13.1.7: Treatment drugs

13.1.8: Environmental toxicology

13.1.9: Workflow leading to understanding of disease mechanisms and diagnosis

13.1.10: Link to Adverse Outcome Pathway approach

13.2 Organise proof of principle studies
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13.1.1: Pathways created and expert curated.

&« - C ® © & httpsy//www.wikipathways.org/index.php/Portal:RareDisease B o @ %% | wikipathways rare disease - X v N @ =

2 Fehrhart mytalk my preferences my watchlist my contributions log out ~

portal || discussion | edit | [ history | [ delete | | move | [ protect | [ watch |

Portal:RareDisease

edit

Rare Disease pathways at WikiPathways

WIKIPATHWAYS

Pathways for the People | This portal highlights WikiPathways content related to rare genetic human diseases, and is designed

search as a central organizing point for exploring, curating and expanding the collection of rare disease pathways.

e A rare or orphan disease is a disease which affects relatively few people. The exact definition varies between 1:1000 and 1:200.000. E.g. it can be 1:1500 (USA) . 1:2000 (EU) or 1:2500 e
(Japan). Rare diseases are mostly caused by genetic variation making them chronic and hard to cure. The severity depends on the affected gene and its physiological implications.
= Help This portal is funded by:
= About us
= Contact us 96 2 EUROPEAN JOINT PROG
= Report a bug
9, RARE DISEASES
download ®

= Downloaq files Eli lr

= Web service AP
= WikiPathways RDF
= Embed code

iy

activi Netherlands %

= Browse pathways
= Recent changes

= New pathways

= Edit pathways

= Create pathway

= Statistics - edit

Featured Pathway
tools

= PathwayWidget Explore rare d ays on WikiP ys:
= Tnsie oqresson = MECP2 and Associated Rett Syndrome
= Pathway Finder x %
= Amyotrophic lateral sclerosis (ALS) SOD1 - CHMP2B MODEL
= Software tools
= Fanconi Anemia Pathway
= The effect of progerin on the involved genes in Hutchinson-Gilford Progeria Syndrome
= Lamin A-processing pathway
= Viral Acute Myocarditis

Neurotransmitter Disorders (Homo sapiens)

‘community
= Quality control
= Development
= WikiPathways Blog

= AOP portal = Disorders of Phenylal and Tetrahydrobiopterin (BH4) Metaboli —
= CIRM portal = Tyrosine Metabolism Neurotransmitter Disorders.

CPTAC portal Sulphur Amino Acids > :
: Ri e . u 5 ; : : View all Featured Pathways for this Portal
=:Renal Genomics = Disorders of Folate Metabolism and Transport

portal

= Disease portal

= ExRNA portal

= Lipids portal

= Micrenutrient portal
= Nanomaterials portal
= NetPath portal

= MTHFR deficiency (additional pathway)

= Vitamine B6-Dependent and Responsive Disorders
= Molybdenum (Moco) cofactor biosynthesis

= Cysteine and Methionine catabolism

= Vitamin B12 Disorders

= Thiamine Disorders

% Maastricht University
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curation of rare disease pathways organized by the EJP-RD later this year. The planned
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Title: MECP2 and Associated Rett Syndrome
Organism: Homo sspiens

transcriptional and
translational regulation of MECP2

ulstion by miRNA 3 Promotor elements

effects on specific cells

(mostly Pﬂs‘ﬂm repression) |nss.miR-152-3p

s | hsa-miR-483-5pthsa-miR-1893-3p)

hsa-miR-1 33b-3p| hsa-miR-122-5p| hsa-miR-30s-3p
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Cis-Regulatory .

BRN3 REST
MYT1 BRN2
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MECP2 - HDAC complex

sP1 BCLS \’

Search for...
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e CDON ~ wee i |
= f CSRP1 P MAG GenePrOduct
' Ensembl: ENSG00000169057

N

Entrez Gene: 4204

alternative

- Eo HGNC Symbol: MECP2
veerr | p [ ver | X[ o RefSeq: NP_001104262 NP_004983

PRPF2

NM_001110792 NM_004992
UCSC Genome Browser: uc065cbb.1
uc065car.1 uc065cav.1 uc065cat.1

: WTOR uc065caz.1 uc065cax.1 uc004fjw.3
NCORT HDACH \: mmpx uc065cbg.1 uc065cbf.1 uc065cbe.1
A :t“ egulation of uc065cbh.1 uc065cba.1 uc065cbi.1
HB1 MECP2 long noncoding RNA
) e ; _ uc065cas.1 uc065cau.1 uc065cay.1
v BONF TN [ | awam | remmizage] peemramia UC065cbc.1 uc065caw.1 uc065cbd. 1
Histona deacelyjafion TET2 G ., [semircizosze uc004fjv.3
1 [remcerm |[ oemee | =202 =22 UniGene: Hs.200716
T — oPRKT e S remmiereer [memrisred  UNiProtKB/TrEMBL: D3YJ43 B5MCB4
e e T GavT | Cytosine methylatiof : FE ety et AOADSTWVWT  C9JH89 H7BYT72
GPRIN1 hsa-miR-221-2p,
— sz nemz2isll  AQAQNISEXT7 AQAQDISEXA1
— d El rt et al. Orph, Ji | of Rare Di (2016) 11:158
] e e " Dot 10.1186/513023-016-0545.5 - Orphanet Journal of
ranscription - MECP2 influences Rare Diseases
. Fes. fromi CREB1 protein synthesis via
ed MECP2) MECF2 AKT/mTOR pathway

Wi KIPATHWAYS
Pathways for the People

Rett syndrome - biological pathways @
leading from MECP2 to disorder
phenotypes

Friederike Ehrhart'”’®, Susan L. M. Coort?, Elisa Cirillo?, Eric Smeets', Chris T. Evelo'? and Leopold M. G. Curfs'




Melatonin effects

Tryptophan metabolism

Biogenic Amine Synthesis

Melatonin synthesis and breakdown

Cancer growth T
$ SRS,
g [we ] [ewmn] | [=ew
=Sl — < —
L= 1
,_| -Acety Barotnie
il == |
ez | [resmress Aser
Inflammation m CYPIAZ |
Autophagy CYPIAL L
: s g — , ey e | { sremsmmanen |
— .
P "
S =
e s

Valproic acid

~ r{’, cyvalpr acuH’ m]
cYP2cs
CYF28e
cvezss

S e

ool |
acapss O
4-ene-Valproic acid Coa |——{2.2ien=-Valproic aci-Cor
et i w5 g ]

EIF2B2

STXBP:!

\

2
[ GRIN2Aj«—{ GRIN2B| —{ HIT j&—{ HAPI GABRA3
CDKLS

p)
[ MECP2

15

[ Foxa |

PiDRn of Ghaamae Of GABA

Anti-inflammatory pathways

rekse ot okt Y

Neuronal

{mppocampus, ceredelium of basal gangiia)

(o= 1h = ]

SYNGAPJ® | SHANK3

[ aoomaza e

csD

LEUOSjies. Spieen, WimiJs, Do MarTon

1 cell of CNS.
270 oter tIEsues 3550012080 W ITMUN2 ANCHONS

PKA reguiatory
SunRype |
PRKAR1B|

PKA reguiatory
soutpe |

PRKAR2A|
PRKAR2B,

KA
It

PRKACA

PRKACB

7
NCoR complc

GPS2

TBLIX

NCOR2

TAF1B

NCOR1

TBLIXR1

Sromengcposie

[ SMCIA’

SYNE2

706

Je excision repair

Strmyisposne

Nucleus

Cytosol

endogeneous cannabinoid
synthesis

PRKACG

Relevant MAPK
subtypes

MAPK1
MAPK2

MAPKS
MAPK2

MAPK10
MAPK11

MAPK12
MAPK12

MAPK14




Gstm4 ¥
glutathione transferase activity

Gstad

G6pdx \
/__Mne metabolic process
Gss /

Gstt2

Wien Med Wochenschr (2016) 166:346-352

DOI 10.1007/s10354-016-0488-4 w W
Wiener Medizinische Wochenschrift

@ CrossMark

New insights in Rett syndrome using pathway analysis for
transcriptomics data

Friederike Ehrhart () - Susan L. M. Coort - Elisa Cirillo - Eric Smeets - Chris T. Evelo - Leopold Curfs




13.1.2: Mapping to genes.

T

SUBMIT YOUR RESEARCH

FIOOOResearch

Open for Science
BROWSE GATEWAYS & COLLECTIONS HOW TO PUBLISH «  ABOUT -

MY RESEARCH - SIGNIN

Check for updates
® " i

METRICS

Open Peer Review
SOFTWARE TOOL ARTICLE

Providing gene-to-variant and variant-to-gene database

: : 3 : : ¢ Reviewer Status X v/ ®
identifier mappings to use with BridgeDb mapping 307
. . % . VIEWS
services. [version 1; referees: 1 approved, 1 not Fatiomer Renorts
approved] 10 Invited Reviewers
B Frederike Envhan ()2, Jonathan Melius”, Elisa Cirilio, Martina Kutmon () 2, Lzt 1 2
Egon L. Willighagen (), Susan L. Coort’, Leopold M.G, Curfs?, Cheis 7. Evelo () '#
ALAhor dets R e Versson ¥ x v
+ » (?_\‘ Go1 POF 03 Sep 18 ¥ g
i 7 q} Get XML
EII II' This article is included in the ELIXIR gateway. o Gre
¥ 1. Patrice Godard (), UCS (Union Chimique Beige)
a Expont Belgum
Osman Ugur Sexerman, Acibadem Usiversity,
‘CJ Track Torkey
Abstract
izi Ermusd

Database identifier mapping senices are important to make database information interoperable.

BridgeDb offers such a service. Available mapping for BridgeDb link 1. genes and gene products o Share
Identifiers, 2. metabolite identifiers and InChi structure description, and 3. identifiers for biochemical

reactions and interactions between multiple resources that use such IDs while the mappings are

obtained from multiple sources. In this study we created BridgeDb mapping databases for

selections of genes-to-variants (and variants-to-genes) based on the variants described in Ensembl. Moreover, we

Comments on this article

All Comments (0)

Add a comment

demonstrated the use of these mappings in different software 100ls like R, PathVisio, Cytoscape and a local instaliation
using Docker. The variant mapping databases are now described on the Bridgelb website and are available from the
8nidgeDb mopping database ropository and updated according to the regular BridgeDb mapping update schedule,

Sign up for content alerts
Keywords
database identifier mapping. gene variant, BridgeDDb, interoperabdity Your email address m
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13.1.2: Mapping to genes.

Available for SNPs (will need maintenance and large file support)

Not yet (operationally) available for:
* InDels (Insertions and Deletions)
 CNVs (Copy Number Variations)

Standardized variant descriptions evaluated at FAIR BYOD in Maastricht
(Where is it? Does it cover CNVs?)

Problems:
1) Cluster various variants occurring in close proximity

2) See when InDels CNVs and various SNPs occur in same region (e.g. protein
domain).

% Maastricht University



13.1.3: Mapping to genes to function

BLAST/BLAT | VEP | Tools | BioMart | Downlo

Using this website ~ Annotation and prediction  Data access LK T UV LI

in this section Y Help & Documentation APl & Softwa
-- VEP web interface
I Input form
- Results
- VEP script
- Tutorial

(|~ Download and install VEP determines the effect of your variants |
I~ Running VEP

Variant Effect Predictor

GENETIC VARIATIONS IN CONNECTION

UNUﬁ?STﬂNDINC THE EFFECTS OF SINGLE NUCLEOTIDE
POLYMORPHISMS IN THEIR BIOLOGICAL CONTEXT

PolyPhen

15148228388
15199561469
r:147329312

rs200431478

Fig. 4. nsSNPs of human c-Myc1 protein predicted by

SIFT, PolyPhen and SNPeffect algorithms to have

some biological importance. i ; ELIS CRILLO
% Maastricht University

15139294902
154645959
15145561065
15143501729




» 49 Q i
Netherlands ¥

111111111111111111111111111111111111

The
landscape of — Y ) e
MECP2 ‘
variants in
the different
databases

Database

MECP2 variants shared between databases

10 shared variants with target

Paper n preparation 500 shared variants with target
863 variants of RTT... 2019
Percentage of shared variants
O Percentage of unique variants

Size 3000 - 30 MECP2 variations in the database




13.1.4: Link to external FAIR data

Fdable Accos sible ntorowmbln R
9
O & o &

WP12
FAIRplus

A federated Open PHACTS??

eusable
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13.1.5: Networks

List of interesting NEW — Transcription factors
genes involved in RTT " (ENCODE)
' -

Drugs

‘ e [r]__ . ‘ A o B microRNA
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STAT3 [
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microRNA
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THE PREPRINT SERVER FOR BIOLOGY

New Results

Integrated analysis of human transcriptome data for Rett syndrome finds a
network of involved genes

Friederike Ehrhart, Susan L Coort, Lars Eijssen, Elisa Cirillo, Eric Smeets, Nasim Bahram Sangani,
Chris Evelo, Leopold M.G. Curfs

doi: https://doi.org/10.1101/274258



Beyond pathway analysis — using of integrated
network of ALL pathways

Pik3
PIK3R1
PIK3CG
PIK3CA
PIK3CD
PIK3CB
PIK3R2
PIK3C3
PIK3C2A
PIK3R6
PIK3R3

Oxidative burst

[ P2 PIP3
I FCGRIAL T LAT
PL
B, P

Legend

Phagocytosis Actin
FC -TC < 2 4—'ARPC15
migration reorganization

] p-value < 0.05
|
2

|1E

Beyond Pathway Analysis:
Identification of Active Subnetworks
in Rett Syndrome

Ryan A. Miller*, Friederike Ehrhart "', Lars M. T. Eijssen ', Denise N. Slenter’,
Leopold M. G. Curfs?, Chris T. Evelo %#, Egon L. Willighagen' and Martina Kutmon**

2 log2FC Microglia




‘ Inflammation / Stress
RNA processing and translation processes

:::::

® 9 .°¢ Beyond Pathway Analysis:
Ildentification of Active Subnetworks

In Rett Syndrome

Ryan A. Miller ', Friederike Ehrhart™??, Lars M. T. Eijssen 3, Denise N. Slenter’,
Leopold M. G. Curfs?, Chris T. Evelo %*, Egon L. Willighagen' and Martina Kutmon"**



Documentation Contact Us

Report Bug

FAQ

Featured Content

Browse Search for networks, us nc u Q DisGeNET
DisGeNET is a discovery platform containing one of
Perform Search Term Expansion (Genes and Proteins only) @ < the largest publicly available collections of genes >

and variants associated to human diseases.

Search Examples v

Featured Networks ~

Find Public Networks

Use the Search Panel above to explore
the public networks available in NDEx.
Our Featured Networks are a great place
to start, examples of high-quality
content from different projects and
laboratories. If you use Search Term
Expansion, common aliases for human
gene and protein identifiers will be
added to the search. >> Learn More...

Store and Share Networks

NDEx is for everyday work and
collaboration, a Dropbox for networks!
When you sign up for an NDEx account,
you get 10 GB of free storage, enough
for several very large networks or
thousands of small networks. Your
networks start out as private to you, but
you can share them to collaborate with
other NDEX users or groups. You can
also share a network with anyone using
a Shareable URL, just paste it into email
or documents! >> Learn More...

The Cytoscape Cloud

If you use Cytoscape 3.7, you can store
your networks in NDEx! Cytoscape is the
leading desktop application for network
visualization and analysis and NDEXx its
cloud storage component. The CyNDEXx-2
Core App lets you save and display
networks in NDEX, including their style
and layout information, while networks
viewed in the NDEx Web Ul can be
seamlessly opened in Cytoscape with
just one click! >> Learn More...

Scripts and Applications

Programs can read, write, and query
NDEx via a REST API. You can build your
workflows with NDEx as a source for
networks, a destination for networks
that you generate, or even as an
intermediate location to link different
components of a pipeline. We provide
client libraries in Python, R and Java, and
web applications can access NDEXx via
JavaScript. >> Learn More...

Distribute and Publish

NDEX lets you specify Licenses and
Request DOIs for your networks to
include in grant proposals or
publications thus enabling papers to link
directly to your data. Readers can now
go from static figures to interactive,
actionable data objects in just a few
clicks! Vice versa, networks linking out to
the papers they support provide you
with new opportunities for discovery and
citation. NDEx is a recommended
repository for Scientific Data, Springer
Nature, and PLOS. >> Learn More...

Access to Data

NDEx supports access to data according
to FAIR principles. Individual users and
organizations can make networks public,
findable and accessible in NDEx. Each
public network has its unique, stable
URL and can always be downloaded
either manually or programmatically, via
our REST API.

Tweets by @NpExProject

©

5 The NDEx Project
> @NI
HumanNet v2 integrated networks now
available in @ NDExProject .
Find them here: goo.gl/SWeUQB

For more info, please visit the HumaNet v2
website at:
inetbio.org/humannet/#networkbiology #nciitcr
#compbio @cytoscape @CancerCellMap

-eb 20, 2019

=2 The NDEx Prolect

Up-to-date data from @DrugBankDB v5.1.2
and @DisGeNET v6 now available in NDEx!
Access here: goo.gl/WNBjra#networkbiology
#nciitcr #compbio @cytoscape
@CancerCellMap

I \

oD

~

UCSanDiego &, 5
@ PLOS SCHOOLOFMEDICIN% I .Cyto ) a”'?se” r <




13.1.56 Lifestyle, including nutrition (often present inside the networks)

Pathway analysis-method

Transcriptomics

WIKIPATHWAYS
Pathways for the People

Pathway database
WikiPathways

Overrepresentation
analysis

Differentially
expressed genes

v

Calculates Z-Score for

each pathway
N /

QPathVisio

—>

Ranked list of
pathways

Data visualization
on pathway
diagrams



Significantly altered pathways after 1.25(0OH),D,
treatment in prostate cancer cells

o 8 general cell cycle related pathways
o 7 cancer related pathways

Pathway Z-Score Category Pathway Z-Score Category
DNA Replication 11.91 general Retinoblastoma (RB) in Cancer 12.63 cancer
Cell Cycle 11.04 general Gastric cancer network 1 10.44 cancer
Histone Modifications 10.44 general Gastric cancer network 2 5.13 cancer
G1 to S cell cycle control 9.12 general Integrated Pancreatic Cancer 4.08 cancer

Pathway
DNA damage response 5.40 general

Integrated Cancer pathway 3.85 cancer
ATM Signaling pathway 4.87 general

Integrated Breast Cancer Pathway 3.41 cancer
Fluoropyrimidine Activity 4.16 general

Signaling Pathways in 2.02 cancer

AhR signaling pathway 2.47 general Glioblastoma



Pathway analysis -results

Title: Gastric cancer network 1
Last modified: 10/17/2013 1
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1. mRNA/microRNA
WO r kfl oW ex:)nressior::::::a

2. Pathway analysis <€—— @@@

MRNA expression

&6, eese

microRNA expression

Find significantly altered pathways

from mRNA expression data 4. Network extension g MicroRNA regulatim

\] s a o

3. Network building

Add known protein-

protein interactions and Add microRNA-target

transcription factor-gene interactions from online

interactions from online %bases /

Merge all pathways in one network databases




Vitamin D-microRNA network

N

S .,

’

=

\S%

Targeted by multiple microRNAS:

CLSPN - cell cycle

31 targets up-regulated (3 in pathways) FZD5 - receptor for Wnt proteins
23 targets down-regulated (4 in pathways) CACNG4 - calcium channel



13.1.7: Drugs

CyTargetLinker HOME  DOCUMENTATION  TUTORIALS ~ DOWNLO.

a Cytoscape app for simple
network extension

Search...

WELCOME

RECENT POSTS

CyTargetLinker automation

feature release Extend your biological networks in Cytoscape with our CyTargetLinker app

A microRNA Signature Associ-

ated with Early Recurrence in !
Breast Cancer. /

) user network

CyTargetLinker publication in

PLoS One new node *\ E \

> RIN 1 Y &
* RIN 2 y < _—

—> RIN3 \ / 'f"‘

Tutorials

How to use CyTargetLinker. o 0% e

Learn how to use CyTargetLinker by going through one of our tutorials. ChEMBL 5_-»
2, o%°®

Downloads

Get CyTargetLinker.
Download CyTargetLinker and the relevant regulatory interaction networks (RINs).




13.1.8:Toxicology

CyTargetLinker

a Cytoscape app for simple
network extension

Search...

WELCOME

RECENT POSTS

CyTargetLinker automation

HOME DOCUMENTATION TUTORIALS DOWNLO,

feature release Extend your biological networks in Cytoscape with our CyTargetLinker app

A microRNA Signature Associ-
ated with Early Recurrence in
Breast Cancer.

CyTargetLinker publication in

PLoS One e \ —_—

> RIN 1
* RIN 2

OpenRiskNet

Open e-Infrastructure to Support Data Sharing,
Knowledge Integration and in silico Analysis and
Modelling in Predictive Toxicology and Risk
Assessment

OpenRiskNet is a 3 year project with the main objective to develop an open e-Infrastructure
providing resources and services to a variety of communities requiring risk assessment, including
chemicals, cosmetic ingredients, therapeutic agents and nanomaterials. OpenRiskNet is working

with a network of partners, organized within an Associated Partners Programme.

— RIN3 ‘ ) '\ /'

our tutorials. ChEMBL :

araction networks (RINSs).



13.1.10: Adverse Outcome Pathways Toxicology

Adverse Outcome Pathways (AOPs)

Molecular Organelle/ Tissue Organ
interactions | Cellular Effects | Effects Effects

Stressor

Molecular Initiating Event Adverse Outcome
(MIE) Key Events (KEs) (AO)

Framework with mechanistic knowledge of toxicological processes to support decision
making

SERND Knowledge-based

\l\ "" -

""v-‘ regulatory risk
assessment

Toxicology data AR




Goal: link molecular pathways to AOPs
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WP 13 Enabling multidisciplinary, holistic approaches

for rare diseases diagnostics and therapeutics
Task lead: Chris Evelo

e System biology approaches for RD ;
- Biological pathways for RD %ﬁ!ﬁ%ﬂ%ﬂ?
- Understanding of disease mechanisms and
diagnosis
e Variants to function mapping
- SNP-to-protein function, disease-to-protein function
 Environmental lifestyle and toxicology
* Drugs
e Proof of principle studies e AN
- E.g. on Rett syndrome Netherlands *;
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