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GO FAIR network for ERNs and rare diseases O % So O
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0 Self-organizing network
GO-CHANGE GO-TRAN 0 Implements the European
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‘ , ata & services
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0 GO FAIR office supports
coordination

0 ELIXIR & others help
building
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Memorandum of Collaboration
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FAIR vision and purpose O & & O
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Vision: VASCERN stakeholders use
Elable Accessible ] apprOpriate adata

/O % o from across data sources in VASCERN

0 and relevant data outside of VASCERN

| R o for basic queries and advanced analysis
nteroperable eusable

0 0y 0 without bottlenecks & errors caused by
OG ’.y‘ data incompatibilities and opaque access
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® Who is the expert
i

on your data?
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The problem: information siloes
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Mobile app

data 1

Data and samples lost for diagnosis, treatment, research
Inefficient (re)use of data, many errors

Data/samples unnecessarily recreated, less time for smart use of data
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Personal Health Train concept
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-=-='-':§ EVOLVED RAPIDLY INTO A GLOBAL MOVEMENT -

génffetics \\A\\\

Home | Currentissue | Comment | Research | Archive v | Authors & referees v | About the journal v

me » archive » issue » editorial » full text

NATURE GENETICS | EDITORIAL

BEEES

FAIR principles for

Nature Genetics 48, 343 (2016)

Rapid acceptance and endorsement process

shpoF | & citation [ Reprints!

The conference o’ 7N meran el e

The Website e R m ot
Research Data Alliance endorsement . ;

DTL flagship project £ A ; 2% | _
FORCE11 international partner e
Articles accepted in NATURE

NIH accepts FAIR compliance in Life Sciences Commons

DTL director Prof. Barend Mons Chair High Level Expert Group EC

The Personal Health Train Initiative started

EC announces European Open Science Cloud with FAIR as leading principle

Home. Open Access
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Scenario

Patients in four

independent
registries

. )
Is there a candidate
treatment for
Monica?
\_
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|
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Their data -
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Is there a candidate
treatment for
Monica?
\_

o
gscs;

Disclaimer: mock examples!!!!
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https://d.docs.live.net/40f15725d7b8fbee/Documents/Presentations/Neurology-LUMC/Audio/PTT-20170410-WA0000.wav
https://1drv.ms/u/s!Au77uNclV_FAlXcsU2GVEWG6DOE3
https://d.docs.live.net/40f15725d7b8fbee/Documents/Presentations/Neurology-LUMC/Audio/Monika Ring 14.wav
https://d.docs.live.net/40f15725d7b8fbee/Documents/Presentations/Neurology-LUMC/Audio/Pietro Perry Oxalate.wav
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Four registries

Annika
, | The ‘I’ of FAIR ‘
s . H Ring-14-sjuk d,
L Assuming data are s o
Anfalle, (Kei H eingin vidger
e findable and

accessible:
can we find the
candidate treatment

Qurf CBTULSES, Eff|C|entIY?

auedlLIL sindrome Perry, sbalzi
&G SH6VSEHET, d'umore estremi, ossalato
VITGLOITL 6™y &3l 6T
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Find the treatment experiment

Annika

Krankheit Ringbildung Ring-14-sjukumynd, Qurfl GrMsEGM, sindrome Perry, sbalzi Local
Chromosom 14, Salaam- sankta Vitusar dansur, G)JGIS]IJLl d'umore estremi, ossalato registry
Anfille, (Keine eingin vidgerd &HM&HEGHSH V&6,

Behandlung) VTGO ML 6m Iy edl 6ot
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Find the treatment experiment
I 15

Rajaram

Krankheit Ringbildung  Ring-14-sjukumynd, Quiifl GrmuIsEG, sindrome Perry, sbalzi Local
Chromosom 14, sankta Vitusar dansur, a6l LI d'umore estremi, ossalato registry
Salaam-Anfille, (Keine eingin vidgerd 5M&HGH6VHET,

Behandlung) LITGLDITL_ 6™ el 60T

Ring-14 disease, Ring-14 syndrome, Perry syndrome, Epileptic Perry syndrome, extreme English
Salaam seizures, Chorea, attacks, lamotrigine mood swings, oxalate

(no treatment) (no treatment)
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Find the treatment experiment
I 16
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Krankheit Ringbildung  Ring-14-sjukumynd, Quiifl GrmuIsEG, sindrome Perry, sbalzi Local
Chromosom 14, sankta Vitusar dansur, a6l LI d'umore estremi, ossalato registry
Salaam-Anfille, (Keine eingin vidgerd 5M&HGH6VHET,

Behandlung) LITGLDITL_ 6™ el 60T

Ring-14 disease, Ring-14 syndrome, Perry syndrome, Epileptic Perry syndrome, extreme English
Salaam seizures, Chorea, attacks, lamotrigine mood swings, oxalate

(no treatment) (no treatment)

Semantics:
, Disease, Phenotype, Treatment
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==  Scenario
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ordo: ht://www.orpha.net/ORDO/

Rajaram

Ring-14 disease, Ring-14 disease, Chorea,  Perry syndrome, Epileptic Perry syndrome, extreme English
Salaam seizures, (no treatment) attacks, lamotrigine mood swings, oxalate

(no treatment)

ORPHA1440, ORPHA1440, ORPHA178509, ORPHA178509, HP:0000720 Coded
HP:0011097 HP:0011097 HP:0011097, CHEBI_6367 CHEBI_132952

|dentifiers for
Disease, Phenotype, Treatment
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http://purl.obolibrary.org/obo/

. . El
== Putting the pieces together

ORPHA178509, HP:0000720, CHEBI_132952

ORPHA1440, HP:0011097 ORPHA178509, HP:0011097, CHEBI_6367

ORPHA1440, HP:0002072

Not a global format that
computers can understand

No meaning for a computer
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Infrastructure



==0 Scenario
I 19

ORPHA1440, HP:0011097  ORPHA72, ORPHA178509, ORPHA178509, Coded
HP:00027072 HP:0011097, CHEBI_6367 HP:0000720
CHEBI_132952
Monika has disease Annika has disease Rajaram has disease Pietro has disease full meaning
Ring-14 disease, and Ring-14 disease, and Perry syndrome, and Ring-14 disease, and
has phenotype Salaam has phenotype Chorea has phenotype has phenotype
seizures Epileptic seizures. Extreme mood swings.

Epileptic seizures are  Extreme mood swings
treated by lamotrigine are treated by the
drug Oxalate

Semantics:
Parson has disease Disease,

Persen has phenotype Phenotype,
Phenotype is treated by Treatment

§£§§ ° ﬁb?mﬂ!lﬁ,' L Leiden University
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Resources Research
Infrastructure



==0 Scenario
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ordo: ht://www.orpha.net/ORDO/

Rajaram

Monika has disease Annika has disease Ring- Rajaram has disease Perry Pietro has disease Ring-14  Full meaning
Ring-14 disease, and 14 disease, and has syndrome, and has disease, and has

has phenotype Salaam  phenotype Chorea phenotype Epileptic phenotype Extreme mood

seizures seizures. Epileptic seizures swings. Extreme mood

are treated by lamotrigine swings are treated by the
drug Oxalate

<> <> <> <> Interoperable &
obo:0GMS_0000031 obo:0OGMS_0000031 obo:0OGMS_0000031 obo:0OGMS_0000031 Machine
ordo:Orphanet_1440 ordo:Orphanet_1440, ordo:Orphanet_178509, ordo:Orphanet_178509, readable
obo:RO_0002452 obo:RO_0002452 obo:RO_0002452 obo:RO_0002452
obo:HP_0011097. obo:HP_0002072. obo:HP_0011097 obo:HP_0000720

obo:RO_0002302 obo:RO_0002302

obo:CHEBI_33237 obo:CHEBI_132952

Machine readable semantics (RDF) for:
Parson has disease Disease,

Persen has phenotype Phenotype,
Phenotype is treated by Treatment
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http://purl.obolibrary.org/obo/
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0bo:0GMS_0000031 0b0:0GMS_0000031
ordo:Orphanet_1440 ordo:Orphanet_1440,
obo:RO_0002452 obo:RO_0002452
obo:HP_0011097. obo:HP_0002072.

< >

Obo:0GMS_0000031

Obo:RO_0002452

Obo:HP_
0011097

obo:0GMS_0000031
ordo:Orphanet_1785009,
obo:RO_0002452
obo:HP_0011097
obo:RO_0002302
obo:CHEBI_33237

obo:0GMS_0000031
ordo:Orphanet_1785009,
obo:RO_0002452
obo:HP_0000720
obo:RO_0002302
obo:CHEBI_132952



< > < > < > < >

obo:0GMS_0000031 obo:0GMS_0000031 obo:0GMS_0000031
ordo:Orphanet_1440 ordo:Orphanet_1440, ordo:Orphanet_1785009,
obo:RO_0002452 obo:RO_0002452 obo:RO_0002452
obo:HP_0011097. obo:HP_0002072. obo:HP_0011097

0bo:R0O_0002302
obo:CHEBI_33237

Obo:0GMS_0000031

“has disease”

‘Ring-14 disease”

Obo:RO_0002452

“has phenotype” I
P yP Obo:HP_

0011097

“Epilepsy”

obo:0GMS_0000031
ordo:Orphanet_1785009,
obo:RO_0002452
obo:HP_0000720
obo:RO_0002302
obo:CHEBI_132952



< > < > < > < >

0bo:0GMS_0000031 0b0:0GMS_0000031 0b0:0GMS_0000031
ordo:Orphanet_1440 ordo:Orphanet_1440, ordo:Orphanet_1785009,
obo:RO_0002452 obo:RO_0002452 obo:RO_0002452

obo:HP_0011097. obo:HP_0002072.

“has disease” ? 0bo:0GMS_0000031

obo:HP_0011097
obo:RO_0002302
obo:CHEBI_33237

Obo:RO_0002452 |{ “has phenotype”

“‘Ring-14 disease”

Obo:HP_0
002072

“Chorea”

obo:0GMS_0000031
ordo:Orphanet_1785009,
obo:RO_0002452
obo:HP_0000720
obo:RO_0002302
obo:CHEBI_132952



< > < > < > < >

obo:0GMS_0000031 obo:0GMS_0000031 obo:0GMS_0000031 obo:0GMS_0000031
ordo:Orphanet_1440 ordo:Orphanet_1440, ordo:Orphanet_1785009, ordo:Orphanet_1785009,
obo:RO_0002452 obo:RO_0002452 obo:RO_0002452 obo:RO_0002452
obo:HP_0011097. obo:HP_0002072. obo:HP_0011097 obo:HP_0000720
obo:RO_0002302 obo:RO_0002302
obo:CHEBI_33237 obo:CHEBI_132952

Obo:oelvls_ooooo31ﬁ has disease ]

[ “has phenotype” ? Obo:RO_0002452

“Perry syndrome”

Obo:CHE

Obo:HP_ Bl 33237

0011097

“lamotrigine”

“Epilepsy” Obo:RO_0002302

[ “has treatment”




< > < > < > < >

obo:0GMS_0000031 obo:0GMS_0000031 obo:0GMS_0000031 obo:0GMS_0000031
ordo:Orphanet_1440 ordo:Orphanet_1440, ordo:Orphanet_1785009, ordo:Orphanet_1785009,
obo:RO_0002452 obo:RO_0002452 obo:RO_0002452 obo:RO_0002452
obo:HP_0011097. obo:HP_0002072. obo:HP_0011097 obo:HP_0000720
obo:RO_0002302 obo:RO_0002302
obo:CHEBI_33237 obo:CHEBI_132952

“has phenotype”

[ “has disease” ? Obo:0GMS_0000031 Obo:RO_0002452

Obo:HP_0
000720

78509

“Perry syndrome” I

“Extreme
mood
swings”

Obo:CHE

Bl_13295 p .
has treatment

“Oxalate”
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Krankheit Ringbildung

Chromosom 14, Salaam- Sta r‘t'ng po|nt:

Anfalle, (Keine ]

Behandlung) 4 mdependent,
incompatible data

sources

Rajaram S . %

Quc’r;ﬂ CBHTUISG M, .
auedlLiLy interoperable, reusable

&G SH6VSEHET,
VITGLOITL 6™y &3l 6T

Not findable, accessible,
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Ring-14-sjukumynd,
sankta Vitusar dansur,
eingin vidgerd

sindrome Perry, sbalzi
d'umore estremi, ossalato
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FAIR data landscape

Now we have four
independent
interoperable data
sources, still under
control of the local data

manager

(e.g. HCP, patient organisation,
patient)
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FAIR data landscape -

Obe RO_0002452

self-explaining

through global

standards that
computers
understand

Obo:OGMS_0000031 Obo:RO_0002452
é Cbo:RO_0002302
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RD%2Connect EIM. DLLEBMR! T e voivers
Infrastructure



==  FAIR data landscape -

LN
Obo:OGMS_0000031 | [
7 Obo:RO_0002452
Obo:0GMS_0000031 | ¢

Obo:RO_0002452

OBc:OGMS_0000031 |

Obo:RO_0002452

Obo:OGMS_0000031 Obo:RO_0002452 |

é Obo:RO_0002302 |

Obo:RO_0002302

P - BBMRI L Leiden University
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< > < > < > < >

obo:0GMS_0000031 obo:0GMS_0000031 obo:0GMS_0000031 obo:0GMS_0000031
ordo:Orphanet_1440 ordo:Orphanet_1440, ordo:Orphanet_1785009, ordo:Orphanet_1785009,
obo:RO_0002452 obo:RO_0002452 obo:RO_0002452 obo:RO_0002452
obo:HP_0011097. obo:HP_0002072. obo:HP_0011097 obo:HP_0000720
obo:RO_0002302 obo:RO_0002302
obo:CHEBI_33237 obo:CHEBI_132952
< >

Obo:0GMS_0000031

“has disease”

‘Ring-14 disease”

Obo:RO_0002452

“has phenotype” I
P yP Obo:HP_

0011097

“Epilepsy”




< > < > < > < >

obo:0GMS_0000031
ordo:Orphanet_1440
obo:RO_0002452
obo:HP_0011097.

0b0:0GMS_0000031 0b0:0GMS_0000031
ordo:Orphanet_1440, ordo:Orphanet_1785009,

obo:RO_0002452
obo:HP_0002072.

Obo:0GMS_0000031

‘Ring-14 disease”

obo:RO_0002452
obo:HP_0011097
obo:RO_0002302
obo:CHEBI_33237

Obo:RO_0002452 |{ “has phenotype”

Obo:RO_0002452

“has phenotype” '

Obo:HP_0
002072

“Chorea”

Obo:HP_
0011097

“Epilepsy”

obo:0GMS_0000031
ordo:Orphanet_1785009,
obo:RO_0002452
obo:HP_0000720
obo:RO_0002302
obo:CHEBI_132952



Monka _____JAwika | Rajaram E=
< > < > < > < >

obo:0GMS_0000031 obo:0GMS_0000031 obo:0GMS_0000031 obo:0GMS_0000031
ordo:Orphanet_1440 ordo:Orphanet_1440, ordo:Orphanet_1785009, ordo:Orphanet_1785009,
obo:RO_0002452 obo:RO_0002452 obo:RO_0002452 obo:RO_0002452
obo:HP_0011097. obo:HP_0002072. obo:HP_0011097 obo:HP_0000720
obo:RO_0002302 obo:RO_0002302
obo:CHEBI_33237 obo:CHEBI_132952

§>>\ @
031 ObO:OGMS_OOOOO3l

Obo:RO_0002452

Obo:0GMS_0000
Obo:RO_0002452

Obo:HP_0

000720

Obo:HP_0
002072

Obo:R,E.)_0002302

Obo:RO_0002452

“has phenotype” I
[ b s Obo:HP_

Obo:CHE

Bl_13295 ] )
has treatment

0011097

“Oxalate”

“Epilepsy”




Monka _____JAwika | Rajaram E=
< > < > < > < >

obo:0GMS_0000031 obo:0GMS_0000031 obo:0GMS_0000031 obo:0GMS_0000031
ordo:Orphanet_1440 ordo:Orphanet_1440, ordo:Orphanet_1785009, ordo:Orphanet_1785009,
obo:RO_0002452 obo:RO_0002452 obo:RO_0002452 obo:RO_0002452
obo:HP_0011097. obo:HP_0002072. obo:HP_0011097 obo:HP_0000720
obo:RO_0002302 obo:RO_0002302
obo:CHEBI_33237 obo:CHEBI_132952

031

Obo:0GMS_0000 N Nh~-NeERC 0000031 Obo:RO_0002452

Obo:RO_0002452 Obo:0GMS_0000031 'r

Obo:HP_0

Obo:RO_0002452 000720

“Ring-14 disease” RSy . ,
002072 has phenotype

\

Obo:RO_0002452 |

“has phenotype” I —\
[ p R Obo:HP_

0011097 ’

“Epilepsy” Obo:RO_0002302

Obo:RO_0002302

Obo:CHE
BI_13295

Obo:CHE
Bl 33237

“lamotrigine”

[ “has treatment”




Which treatment is treating the
phenotype that is also a phenotype for
Monica who has disease Ring-14 disease

G == N =N

<> <> <> <>
obo:0GMS_0000031 obo:0GMS_0000031 obo:0GMS_0000031 obo:0GMS_0000031
ordo:Orphanet_1440 ordo:Orphanet_1440, ordo:Orphanet_1785009, ordo:Orphanet_1785009,
obo:RO_0002452 obo:RO_0002452 obo:RO_0002452 obo:RO_0002452
obo:HP_0011097. obo:HP_0002072. obo:HP_0011097 obo:HP_0000720
obo:RO_0002302 obo:RO_0002302
obo:CHEBI_33237 obo:CHEBI_132952

031

Obo:0GMS_0000 N Nh~-NeERC 0000031 Obo:RO_0002452

Obo:RO_0002452 Obo:0GMS_0000031 'r

Obo:HP_0

Obo:RO_0002452 000720

“Ring-14 disease” RSy . ,
002072 has phenotype

\

Obo:RO_0002452 |

“has phenotype” | \
[ p R Obo:HP_

0011097 ’

“Epilepsy” Obo:RO_0002302

Obo:RO_0002302

Obo:CHE
BI_13295

Obo:CHE
Bl 33237

“lamotrigine”

[ “has treatment”




Which treatment is treating the
phenotype that is also a phenotype for
Monica who has disease Ring-14 disease

R T L S

<> <> <> <>
obo:0GMS_0000031 obo:0GMS_0000031 obo:0GMS_0000031 obo:0GMS_0000031
ordo:Orphanet_1440 ordo:Orphanet_1440, ordo:Orphanet_1785009, ordo:Orphanet_1785009,
obo:RO_0002452 obo:RO_0002452 obo:RO_0002452 obo:RO_0002452
obo:HP_0011097. obo:HP_0002072. obo:HP_0011097 obo:HP_0000720
obo:RO_0002302 obo:RO_0002302
obo:CHEBI_33237 obo:CHEBI_132952
Obo: OGMS 0000031 Nh~-NeMC 0000031 Obo:RO 0002452
Obo:RO_0002452 | Obo.OGMS_OOOOO31 'r

lamotrigine is treating the phenotype
‘Ring-14 discase’ [atuy “ Epilepsy that is a!so a phc.enotype.for a
e person who has disease Ring-14 disease

\

Obo:RO_0002452 |

Obo:CHE
“has phenotype” I —\ , Bl_13295
[ p yp Obo:HP_ Obo:CHE

0011097 Bl_33237

“Epilepsy” Obo:RO_0002302

“lamotrigine”

[ “has treatment”




Y [£]
==  Result

Disease | global machine readable code (URI) Treatment | URI Phenotype | URI

Ring-14 disease ordo:Orphanet_1440 Lamotrigine Obo:CHEBI_33237 Epilepsy Obo:HP_0011097

“has disease”

\

Obo:RO_0002452 |

[ “has phenotype” I \

Obo:HP_
0011097

Obo:CHE
Bl 33237

N

Obo:RO_0002302

“has treatment”

“I t . . ”
“Epilepsy” amotrigine

L=

= ° BBMRI L Leiden University
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Biobanking and .
Medical Center

Biomolecular
Resources Research
Infrastructure
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FAIR data landscape -

self-explaining through
global standards that a

computer program can
understand

/@ Data is communicated via (¢

a FAIR data point under
well-defined conditions
RD%

2 > BBMRI L Leiden University
>Connect EIM %{ st IAC Medical Center
Infrastructure
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RD:

RD%2Connect

Home

Linked Data Demonstrator

Step 1 ¥ Retrieve:

& Get number of biosamples from donors with a spef

| 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

RD:

Driving user questions

:Connect eli xir

Resources Research
Infrastructure

Connect

RD-Connect

ELIXIR About

Home RD-Connec

RD-Connect: proof of concept questions across biobanks and registries
ELIXIR: Test interoperability components

38

ID & 77350

Date of Inclusion: 01/04/2015

Galliera Genetic Bank

Last Activities: 04/02/2016

C Medical Center

4 Overview Diseases
- Get number of persons with a specific phenotype ) [17] [132]
i Get number of biosamples from donors with a spef Process
Get number of biosamples from donors with a spes
Step 3 ¥ Result:
ehsa specific diseas| 1D # 71542 Date of Inclusion: 24/03/2015 Last Activities: 17/02/2016
numberOfSamples henotype disease biobank regists region
aring phenotypes P P P sty J
5 Downslanted Ring chromosome 14  Galliera Genetic Ring14 Clinical
palpebral fissures Bank database e ) .
ringi4 Ring14 Clinical database
SRRy 5 Anteverted nares Ring chromosome 14 Galliera Genetic Ring14 Clinical Pistoia A
Bank database
1 Mandibular Angelman syndrome  Galliera Genetic Tuscany registry of Pistoia
” prognathia Bank congenital defects The clinical data of RING14 (Omim: 616606) Association children is
SR 3 Depressed nasal Ataxia-telangiectasia  Biobank of the CoF-AT study: a Pistoia important to understand which symptoms are connected to this
bridge Institute of Rare French cohort on syndrome, to stimulate and develop transactional research in the
Diseases ataxia-telangiectasia
In addition, | would like to see in which s o overvew Discases Docunerts
biobanks | can find the samples, the (IER-ISCIT)
phenotypes associated with them, and 5 Depressed nasal Ring chromosome 14 Galliera Genetic Ring14 Clinical Pistoia
information about the organisation(s) bridge Bank database | D C d
behind the biobanks or registries 2 Anteverted nares Ataxia-telangiectasia  Biobank of the CoF-AT study: a Pistoia a r S
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FAIR implementation strategy (proposal)

i

Strategy: strengthen data sources

I: A 0 Organise FAIR data stewardship
indable ccessible

o local, national, international
/O % 0 Do it while contributing to infrastructure development

o define & apply coding that conveys the meaning of VASCERN
data cf. global standards

(i.e. ontologies and linked data, e.g. OMOP, FIHR, LOINC, HPO, ORDO, bio-ontologies)
nteroperable eusable o use global data access mechanisms (FAIR data points)
“ m Incorporate ELSI rules, PPRL, dynamic consent

OG ’ ‘ o Start with minimal list of data elements; add data elements for
ol

’ VASCERN research questions
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IT experts contributing to FAIR data

software development
(Ontologies, mapping services, FAIR
software)

FAIR data stewards

BioSemantics group
LUMC Library
LUMC ICT
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Support researchers write a FAIR
data management plan (with DM
budget)

Require FAIR data principles in
software tenders

Structural financing for FAIR data
technical expert

Librarians in training to become
FAIR data stewards

Contribution to international FAIR
software engineering team
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