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Rare disease research
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& NORD respectful use of data

National | Organization for Rare Disorders

0o Use our data

0o Make our data as
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Ao usable as possible

o lnform us

o Involve us
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https://rd-connect.eu/about-rd-connect/become-member/

Example: drug prioritization for Hunt

Eleni Mina, Kristina Hettne, Eelke van der Horst, Katerina Nosikova, Elizaveta Besedina, Katy Wolstencroft , Peter-Bram ‘t Hoen, Marco Roos

ington’s Disease

Select drug

compounds in

OpenPHACTS

Select
genes by
phenotype
matching
in Monarch

drug 1 ‘ drug
prioritization
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olweighsa PrRO5  [[oxicity Activity_type Activity_value Activity_unit
117,606 | 40,71 1,00ho datz Ratio 29,60 nM
535,368 29,54 0,00/ho datzKi 0,90 nM

Filter on
feasibility for
treating HD

Smiles
C1CN(CC
cc{c)od|

Prioritized drug
compounds
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Pain distribution preparing for multi-source analysis
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NO pain ¢ ai— Max. pain

Experiment
/survey/...

Data
publication { 1 month }

Integrative — .
analysis | { 6 months }

Application
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Pain distribution preparing for multi-source analysis
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FAIR Pain distribution preparing for multi-source analysis
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FAIR Pain distribution preparing for multi-source analysis
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Experiment
/survey/...

Data
publication { 6 months }

Integrative

analysis b . { N x 1 month }

Application
5 months more research

start 5 months earlier
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Silos, silos, silos
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Absolute need to enable analysis across resources

EIM



Vision International Rare Diseases Research Consortium (IRDiRC) E’?ﬁ’

Usability of data for rare
disease care and research
must be brought to higher,
global levels

CeBiTec 2018
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Challenges for analysis across rare disease resources
IS B

Findability
First challenge
Orphanet and ‘Finder’ services on RD-Connect platform, bioschemas

O

o Accessibility
Unavoidable challenge
Requires ‘ELSI’ + Technology experts to automate consent checking

O Interoperability
Critical challenge at record level
Interdisciplinary collaboration, Ontologies & linked data, mapping to domain standards

o Reusability
Highest challenge
Requires F+A+l, collaboration with rare disease data quality guideline developers

==, ~Community A . BBMRI
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== FAIR data stewardship services: tools and people
=7 (DTL, UPM, ISS, LUMC, ELIXIR-NL/UK/SL, BBMRI, RD-Connect, FAIR-dICT, ...)

Plan Create Publish Find
/IRIFIER F/“? /IR(
Daia Siowardsiiy Wiz il DATA
n & Courses Bring Your Own Data FAIR
Workshop Hackathons

we , Datalinkage plan  FAIR expert  Project planning
1 as a service task forces with stakeholders
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FAIR
Hackathons

Bring Your Own Data
ﬁ q Courses Workshop

%}/ Data linkage plan FAIR expert Project planning
;

as a service task forces with stakeholders
&
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Annual ‘Rome’ summer school & Bring Your Own Data workshop
for rare disease data managers

0 Data owners
bring their data

0 FAIRification by
odata linking experts
Oresource data experts

odomain experts
(MDs, patients & patient representatives)

0 Discussion on FAIR project
management

= _Community .
= ° «. » BBMRI
RD == COI’IneCt EIM -):E\’ E:umr; 14 November 2018
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BYOD Hype cycle
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VISIBILITY

Make all my
data FAIR in
two days!

Peak of Inflated Expectations

Flateau of Productivity

Slope of Enlightenment

Trough of Disillusionment
Technology Trigger TIME
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BYOD Hype cycle
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VISIBILITY

Make all my
data FAIR in
two days!

Peak of Inflated Expectations

Flateau of Productivity

End of day 1:

confusion Slope of Enlightenment

Trough of Disillusionment
Technology Trigger TIME
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BYOD Hype cycle
I B

VISIBILITY

Make all my
data FAIR in
two days!

Peak of Inflated Expectations

Flateau of Productivity

Day 2:
End of dfay 1: _ discuss
confusion Slope of Enlightenment FAIRification
. project
Trough of Disillusionment D lannin g
Technology Trigger THAE
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FAIRification

Define
driving user
question(s)

Pre-
FAIRification
analysis

Analyze Conceptual Apply semantic Principles for F, - FAIR Data Point:
question, data model model fo data R: “rich data and

and prioritize metadata” metadata (DTL)
essential data Available FAIR-compliant,

FAIRification process

Define
semantic
model

Transform
data records

Define
metadata

subset ontologies and machine Includes usage
data models readable policy/license

knowledge
Detailed instance graph Registration on

model

Global identifiers

representation

RD-Connect
platform

Query
interface or
user app

Deploy FAIR
data
resource

elixir

Bioschemas for
web resources

CeBiTec 2018
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FAIR data point: metadata model driven REST API

GOFAIR SRR SRR
AN IINNI
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http://www.w3.org/fR/vocab—dcat/

Catalog 1 Catalog 2
DATASET 1 DATASET 2 DATASET 3
RDF LN
4 & @ 0
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Enabling information retrieval and analysis across RD resources

Used for rare diseases and plants!

RD%Connect

Step 1 » Retrieve:

. Get number of biosamples from donors with a specific phenotype
3" Get number of persons with a specific phenotype

Get number of biosamples from donors with a specific disease
Get number of biosamples from donors with a specific phenotype anc|
ith a specific phenotype and specific 5|
ith a specific disease and a specific kg
a specific disease, a specific karyof
a specific disease, a specific karyo

| would like to know the number of samples of

donors with an abnormality in head or neck in a
specific region of Italy, in order to check if

exposure to environmental factors is important J

)es
aring phenatypes

In addition, | would like to see in which
biobanks | can find the samples, the
phenotypes associated with them, and
information about the organisation(s)
behind the biobanks or registries

Home

Linked Data Demonstrator

RD-Connect

Step 3 ¥ Result:

numberOfSamples

5

ELIXIR

About

RD%2Connect

phenotype

Downslanted
palpebral fissures

Anteverted nares
Mandibular
prognathia

Depressed nasal
bridge

Depressed nasal
bridge

disease

Ring chromosome 14

Ring chromosome 14

Angelman syndrome

Ataxia-telangiectasia

Ring chromosome 14

nares

1D 77350

RD&Connect

Date of Inclusion: 01/04/2015

Last Activities: 04/02/2016

{ I I http:/iggh.gall
Galliera Genetic Bank
0
Host institution
Laboratory of Human Genetics - EO.
e
Ospedali Galliera
Via Alessandro Volta, 6 Fax.00390105¢
16128 Genova
Italy
Overview Diseases
[17] [132)
bi
&
8] General Information Personnel
G4 Acronym: GGB Main contact
B8 Type of Host Institution: Hospital
Galliera Genetic Tuscany registry of  Pistoia
Biobank/registry info
Biobank of the CoF-AT study: a Pistoia g y
Institute of Rare French cohort on - - .
Doesses ey (Biobank & Registry Finder)
Research/institute of
Health Carlos Il
(IER-ISCIIl)
Galliera Genetic Ring14 Clinical Pistoia
Bank database
Biobank of the CoF-AT study: a Pistoia

Institute of Rare

French cohort on

Driving user questions

Demonstrator Ul

elixir



Lo My,
L)
iy

w

Rare diseases BYOD outcomes

D

0 FAIR guiding principles, wilkinson et al. 2016 \! RD‘RC @\
0 First prototype ‘FAIR data point’ (BYOD hackathon)
0 FAIRification procedure

0 Cross-resource query demonstrator

0 Cross-project rare disease data linkage plan

Communi
RD%= -Connec% EIM +{¢B8MRI RDsGO R 14 November 2018
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Rare disease data linkage plan

Your
knowledge of
your data

Linkable
Source data steward(s)

FAIR data steward(s)
Domain expert(s)

Cost: ~4-8PM
~40-80K Euro

== ~Community N °.
RD%Connect EIM +{2 288 RDsGOMIR
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Osteogenesis
Imperfecta

Vascular Anomalies

“1 Duchenne Muscular
Syt
gwvs . % Dystrophy

Rett syndrome

==y Standardisation of rare disease services in collaboration with the
==F RD communities

o Osteogenisis imperfecta
(EXCELERATE+BBMRI ADOPT, BOND ERN): Marina
Mordenti/Luca Sangiorgi (Rizzoli hospital Bologna/BOND ERN)

o Vascular Anomalies
(RadboudUMC funds) Leo Schultze Kool/Karlijn Groenen
(RadboudUMC), Claire Shovlin/LiezeThielemans (Imperial
College London) (VASCERN), Castor EDC

o Rare muscular dystrophies
(EXCELERATE+RD-Connect) LUMC Neurology
department+Library+Advanced Data Management group &
Rachel Thompson (Newcastle University)

o Rett Syndrome variants
(ELIXIR) Rett organisations and Frederieke Ehrhart (UM)



FAIRification: Interdisciplinary learning experience

Disease experts
(MDs, patient

representatives) Rare disease FAIR data

“Local” rare disease .
stewards FAIR software engineers

data stewards

Cross-project rare disease FAIR data task force



LUMC FAIR data
stewardship

LUMC ICT

LUMC FAIR data stewards

LUMC librarians and FAIR software engineers
Data Managers



== Current challenge: scaling up
==F Reuse human & machine readable knowledge

FAIRsharing.org

- standands, databases, policwes

G castél Repckf?
0sE? molgenié??
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Conclusions

0 Rare disease community highly engaged in establishing
FAIR

0 FAIRification done by humans: data stewards,
interdisciplinary collaboration

0 Findability first bottleneck, data interoperability most
important bottleneck

0 Next challenge: scaling up

Community

RD%2Connect eli lr/ %{{ BBMRI RDs GO IR 14 November 2018
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==.  Engage! &
== RD-Connect community, RDs GO FAIR implementation network
I

1|Foster and strategically oversee the expansion of the adoption of

FAIR data principles by the RD community towards a critical mass
of FAIR data, providing a home for stakeholders seeking advice on
FAIR data stewardship and guiding the transition of the rare disease

community towards understanding, embracing and refining the FAIR
Principles and Goals.

Foster the adoption of FAIR data
principles by the rare disease community

4/Ensure that FAIR sharing in the RD community is respectful and
responsible towards RD patients.

Join our community today!

SPRYTT

’ A % Ensure that rare disease patients and |~
o) 4 rm “fﬁﬂ '\ patient representatives are engaged. ”

RD=2Connect
https://rd-connect.eu/about-rd-connect/become-member/ Ensure that FAIR Sharing in the rare help
disease community is respectful and
fair-rd-info@elixir-europe.org responsible towards rare disease

patients

10|Ensure that RD analytical tools (software, workflows, training

d
nd

ed

ESS

T

Communit )4

=: BBMRI GO FAIQ materials, and other digital objects) are available through public
RD COI’ll’leCt EI’ lr .7{“{ RDs FAIR repositories, and can adequately address the requirements for

uuuuuuuuuuu

rare disease data.
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Thank you

83

Annika Jacobsen
Marina Mordenti

L Leiden University
C Medical Center

elixir§ excelerate

FAIR data engineering team
Rajaram Kaliyaperumal, Kees
Burger, Nuno Nunes, Shamanou
van Leeuwen, Mark Thompson,
Luiz Bonino, Mark Wilkinson,
Michel Dumontier

RDs GO FAIR seed group:

Claudio Carta, Ronald Cornet, David van Enckevort, Marc Hanauer, lan Harrow, Victoria Hedley,
Gulcin Gumus, Dipak Kalra, Veronica Popa, Ana Rath, Marco Roos, Yaffa Rubinstein, Gary Saunders,
Rachel Thompson, Mark Wilkinson

Training material:
ELIXIR, FAIR-dICT, DTL, Claudio Carta, Mascha Jansen, Celia van Gelder, Erik Schultes, Albert Mons

Use case collaborators Rachel Thompson, Libby Wood, Claudio Carta, Marco Crimi, Estrella Gomes,
Marina Mordenti, Luca Sangiorgi, David van Enckevort, Fleur Kelpin, Claire Shovlin, Lieze Thielemans,
Hevas, Leo Schultze Kool, Caroline van den Bosch, Carine van Vleuten, Erik Niks, VSOP, Annika Jacobsen,
Freddie Ehrhart, Andra Waagmeester; Heimo Muller, Robert Reihs; Pedro Sernadella, Jose Oliveira; Marc
Hanauer, Ana Rath; Roxana Merino; Matthias Brochausen; Developers of Castor, RDRF, OSSE,

MolGenis; participants Bring Your Own data workshops and patient representatives, rare disease linked
data and ontology task force

ELIXIR: Chris Evelo and team (Maastricht), Carole Goble and team (Manchester), Ivo Gut and team
(CNAG), Helen Parkinson and team (EBI), Olivier Poch and team (Strassbourg), Orphanet, Brane Leskosek

and team (Ljubljana)

The BioSemantics group and the Human Genetics Department LUMC
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