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Why do we need FAIR Genomes? h$=es
Goal: a national guideline to promote optimal
(re)use of NGS data in research and healthcare

I
What was the phenotype of the patient? if FAIR:
What kind of sharing is allowed by the consent? “l would like to please have all
nationally available VCF files
Which tissue was sampled? for PBMC samples from

cardiomyopathy patients
—— sequenced whole-exome on
HiSeq machines processed
with GATK 4.0, for which
consent allows re-analysis.”

~F Which sample prep kit was used?

. What type of NGS machine was used?

- What software was used to perform read mapping?

«— MOJ} SISAleue SHN

== Now: not possible.
F— y . .
@' Which protocol was used to interpret the data? Let’s make it poss:ble.
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What is FAIR Genomes? |

61 people from 14 institutes (NL). F2F Together we define what meta data is
meetings, Zoom calls, focus workshops. needed to find, share and reuse NGS
Interacting with EJP-RD CDE, Solve-RD data in research and healthcare. Forming

RD3, 1+MG, GA4GH, Phenopackets, an evolving semantic model for
X-omics, and others. properties and values.
Currently 9 parts with 82 elements: Focus on being harmonized with

Personal (12), Clinical (16), Material (12), EJP-RD Common Data Elements, RD3,

SamplePrep (7), Sequencing (7), Analysis PhenoPackets, MIABIS, etc. Model,
(7), General Consent (8), Individual codebooks and applications all free &
Consent (7), Study (6). open source software.

Join us at: https://github.com/fairgenomes



Main result: a semantic model

Personal information

Meta-data Preferred ontology
element term for meta-data

Individual ID NCIT:C164337
Gender S10:010029
Genotypic sex PAT0:0020000
Cogntry of SNOMEDCT:276205001
residence
Ethnicity LNC:MTHU010275
Country of Birth  SNOMEDCT:370159000
Year of birth (if NCIT-C83164
allowed)
Inclusion status SNOMEDCT:246097001
Age at death NCIT:C135383
Int':lus'lon 0BI:0500027
criterion
Primary
affiliated S10:000688
institute
Data available in SI0:000688

other institutes

Value types

ID [string]

Male S10:010048
Female S10:010048
Unknown / Undetermined

UNKNOWN_KARYOTYPE, XX, XY, XO, XXY, XXX,

XXYY, XXXY, XXXX, XYY, OTHER_KARYOTYPE

ISO 3166 country codes

ISO 3166 country codes

snomed ontological term [subclass of
SNOMEDCT:370159000]

YYYY [4 digits]

Alive / Dead / Lost in follow-up / Opted-out

[Positive integer]

Free text [string]

List of Dutch institutes in BBMRI-ERIC

List of Dutch institutes in BBMRI-ERIC

Issue
Number

#3

#4

#69

#5

#6

#7

#8

#9
#10

#11

#60

#62

Issue
(open/
closed)

closed

closed

closed

closed

closed

closed

closed

open

closed

closed

open

open
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Note: both the elements and
values are linked to ontologies.

All elements are compulsory, but
with HL7 NullFlavors to tell why
values are missing.

See:
https://github.com/fairgenomes/i
nformation/tree/master/fairgeno
mes_semantic_model


https://github.com/fairgenomes/information/tree/master/fairgenomes_semantic_model
https://github.com/fairgenomes/information/tree/master/fairgenomes_semantic_model
https://github.com/fairgenomes/information/tree/master/fairgenomes_semantic_model

A model is a means, not a goal g

S
Some
I —»| standard
some | | FAIR GENOMES connected semantic model
database
General Cardinality:
Sty [ Pereond Consent | 1..1 Some
./I\i l 1..n i application
. I n..n
Material Clinical Individual
Some Consent
ft ~
— l Necessity:
SamplePrep o Sequencing |4  Analysis ? required | sSome
T optional EHR
Some <

template
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Application #1: Nictiz

. N
Gurnoor Singh, Jeroen Belién, . S |
Sander de Ridder, K. Joeri van der N |Ct | Z .I.
Velde https://www.nictiz.nl/standaardisatie/art-decor/

are implementing a FAIR Genomes ' O .
ART-DECOR codebook for @ @

@

https://art-decor.org/

Nictiz (who develop & manage
information standards for exchange

of digital data in healthcare) See:

https://github.com/fairgenomes/information/tree/
master/fairgenomes_codebook_nictiz


https://www.nictiz.nl/standaardisatie/art-decor/
https://art-decor.org/
https://github.com/fairgenomes/information/tree/master/fairgenomes_codebook_nictiz
https://github.com/fairgenomes/information/tree/master/fairgenomes_codebook_nictiz
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"1, Generate Interoperable CRFs with Art-Decor Codedooks

iICRF Generator is a Java program that
can generate the core of an interoperable
i electronic case report form (iCRF) for
i —— - several of the major electronic data
g e capture systems (EDCs)

s00n have a Registry ina Box secti

de Ridder S and Belién JAM. The iCRF Generator:
Generating interoperable electronic case report forms
using online codebooks. F1000Research 2020, 9:81
(https://doi.org/10.12688/f1000research.21576.2)




Application #2: MOLGENIS -

K. Joeri van der Velde, Gurnoor Singh, Fernanda de Andrade, Dieuwke
Roelofs-Prins, Lennart F. Johansson, Bart Charbon & MOLGENIS Team

MOLGENIS: scientific data platform Powering ERNs

with flexible model, tailor to your e GENTURIS —~—

needs, 100+ instances running e |thaca =
Q) voucenis.org e Skin =

# ® Cranio =
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FAI R Genomes app ’ SO'VG- R D R D3 (https://github.com/molgenis/RD3_database)
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https://github.com/molgenis/RD3_database

Public demo online

@mmx Importdata ~ Navigator Data Explorer Plugins ~

©FAIR GENOMES

VERSION 0.1 PUBLIC DEMO. THIS IS A PROTOTYPE FOR EVALUATION PURPOSES ONLY. DO NOT IMPORT ANY SENSITIVE DATA.

A national guideline to promote optimal (re)use of NGS data in research and healthcare.

Personal

=

Clinical Individual Consent

© % 1% =

Sampleprep Sequencing Analysis
‘ ¢
Codebooks Information Contribute

Please visit & give us feedback!
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https://molgenis93.gcc.rug.nl

FAIR 1mportdata ~ Navigator Data Explorer Plugins ~
@ws mport data ~ Navigator Data Explorer Plugins

CLINICAL

Clinical ID*

Visit 001

Unique label or human-interpretable identifier for this Clinical record
Phenotypic terms *

Abnormal B cell count «  Abnormality of skull size

MESH:D010641
Unobserved phenotypes

10 pairs of ribs < | brain

HL7:C0442737
Type of phenotypic data *

Image« Moving Image

DC:DCMIType
Clinical diagnosis

4q21 microdeletion syndrome

SNOMEDCT:39154008
Genetic diagnosis

12914 microdeletion syndrome | syn

is nigri lin resi !
Achalasia-microcephaly syndrome
Acral peeling skin syndrome
Acrocallosal syndrome
Acrocardiofacial syndrome

Acrocephalosyndactyly
loid facial



https://molgenis93.gcc.rug.nl/

Bonus deliverable: new ontology s

We will create a formal ‘FairGenomes’ ontology for
Important terms currently not available in ontologies

Genotypic sex (ie. karyotypes, ~10 items)
NGS kits (~625 items, source: BioCompare)
Sequencing instruments (adding ~10 items)
Dutch hospitals (~110 items)
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Discuss open issues with FAIR Genomes & other domain experts
Finalize attributes, descriptions, values, curate codebooks
Further harmonize with other projects & existing standards

We need to show that it works in demonstrator projects!
Testdrive FAIR Genomes on genomics data (1+MG, B1MG, EJP-RD)
See if works in daily healthcare & research practice (VKGN, KMBP, ..)

Publish to share our hard work & FAIRify the rest of the world

From meta-data to a real semantic data models ?
EMX format (MOLGENIS) works, but is not very semantic yet
Construct true semantic data model (RDF or JSON-LD)
Add rule based validator (RDF Shacl or JSON-LD markups)



Thank you:
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