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Need for High Quality Data

Research Data Reproducibility

The Sample
Garbage In Garbage Out Issue
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‘Open scientific research data should be easily
discoverable, accessible, assessable, intelligible,
useable, and wherever possible interoperable to
specific quality standards.’

13 June 2013 https://www.gov.uk/government/news/g8-science-ministers-statement
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https://www.gov.uk/government/news/g8-science-ministers-statement

Lorentz workshop Leiden, Data FAIRport initiative, 2014

Wilkinson et al, (2016) ‘The FAIR Guiding Principles for scientific
data management and stewardship’, Scientific Data 3:160018

EOSC Initiative, 2015
EOSC Association, 2020
EOSC Tripartite Event, Prag 2022

European Commission, Directorate-General for Research and Innovation, Turning FAIR into reality : final report and action plan from the European Commission expert group on FAIR
data, Publications Office, 2018, https://data.europa.eu/doi/10.2777/1524
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High quality (meta) data
needs a lot of effort

It will only pay off in the
(far) future
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Political Ressource Savings

Research funders Team Support
Journals & publishers Visibility
Science community Early Pay-Off
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Data Management and Analysis
Sample Management
Data Repository Solutions

Existing solutions missing mainly interoperability and
provenance support
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- The History of the FAIR Toolbox

Basic Infrastructure Building BOX

Development started as part of the
B3Africa project

o Backend: Liferay
o Frontend: React
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System Architecture

BiBBoX Portal Biobank Software Tool 1 || Software Tool 2 Software Tool n
Operational
Module
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Software Tool Management Docker Docker Docker

o— ® ° Py

Virtual Machine

(e.g. Virtual Box, including network and central data storage)
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Toolbox Development

FAIR Toolbox demanded complete redesign of the original BIBBOX

o Core principle kept - complete rewritten code
m Backend: Python (Flask)

m Frontend: Angular

o App Store & Docker Hub updated to Version 4.0

Added FDP & PAP to each application
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-What is it?

FAIR data point

Resource level description (DCAT) of

o Catalog
o Dataset
o Distribution

Contact person, license, access link etc.

Existing solution integrated in the FAIR Toolbox
https://github.com/FAIRDataTeam/FAIRDataPoint.git
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https://github.com/FAIRDataTeam/FAIRDataPoint.git

-What is it?

Provenance Access Point is being developed within HEAP

Based on the upcoming ISO Standard 23494 -
“Biotechnology - Provenance information model for biological

specimen and data”

Machine readable provenance information of a record

Rudolf Wittner, et al. ISO 23494: Biotechnology — Provenance Information Model for Biological Specimen And Data,
https://link.springer.com/chapter/10.1007/978-3-030-80960-7_16
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wasDerivedFrom

Entity
wasAttributedTo
wasGeneratedBy
Agent used
wasAssociatedWith
Activity

https://www.w3.orq/TR/prov-overview/
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|: sampleSource
a prov:Entity

sprov:donorID ""'someDonorID";
sprov:healthStatusICD10 e o)Lt
sprov:treatmentDocumentation treamtmentEntity;

sprov:startOfIchemia "2011-07-16T01:52:02Z"AAxsd:dateTime;
tHaahashtari
a foaf:Person, prov:Agent, sprov:Medical;
foaf:givenName "Haahashtari";
foaf:mbox <mailto:haahashtari@example.org>;
prov:actedOnBehalfOf :samplingContext;

:sampling
a prov:Activity
prov:wasAssociatedWith :Haahashtari;

:primarySample
a prov:Entity
prov:generatedAtTime "2011-07-16T01:52:02Z" " xsd:dateTime;
prov:wasGeneratedBy :sampling

:sampleSourceDescription
a prov:Activity
prov:generatedAtTime "2011-07-16T01:52:02Z2"*Axsd:dateTime;
prov:wasAssociatedWith :Haahashtari;

:samplingDocumentation
a prov:Entity
prov:wasGeneratedBy :sampleSourceDescription
sprov:documentation :samplingDocumentationEntity_FHIR_link
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App 1 .
prommTensTImsasmsammssoenTe sy ; FAIR Data Point
@ i : .
Fl| o o Spring Boot
D
P o BlazeGraph DB
Existing
Solution
S Provenance Access Point
P ' o Neo4jDB
P
. J §
amsnessRsa s o ' Interface connecting App, FDP, PAP
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Toolbox

App 3

App 2

App 1

' 1
' \ 4 1
' 1
1 1
' Loo o<o '
) :
1 L
1 1
' 1
1 1)
) 1
' '
' 1
1) 1
1) 1
1 1
' 1
, 2 :
1 n '
" 25 E "
" 23 @2 ;
' X O

: bop 2
: = ;
@ Y
1) 1
3 Ll
b e T o T R e B R
] [ [ !
i A 4 i
' '
' '
’ Loo o <o '
' 1
: A '
1 1
' Ll
' L
1] '
' L)
" '
: \ '
' = '
' 1
' Loo ° '
1) hig 1
" 26 © "
d 5 o '
" X5 3 .
J w n = '
' :
' 1
1 1
1) 1
' 1
lceccccccccccccccccccccccccccccccccccaeee .

4 '
; "
; "
! Loo o <o '
i i
' '
4 '
) '
; "
) '
! '
; "
) '
' '
' '
" 2E o8 "
: €S8 ¢ g !
' 25 D - '
' 9 = pm. "
' X O fo)

: won ]
1 7] '
; "
' '
4 '
) '

Official FDP Index

assessment plattorm e

FAIR Toolbox Domain

waoo
o <o g
£
(3]
@\h,
c
o | B2
2 =
5 3
> & 2
[ =
(3]
=
@]




Toolbox DEMO

3 Apps for demonstration

o Sample Management (OpenSpecimen)
o Patient Registry and Pedigrees (Phenotios)
o Omics Data Management (Molgenis)

Master FDP
http://fairtoolbox.bibbox.org/
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http://fairtoolbox.bibbox.org/

FAIR Toolbox DEMO

® @ & s

PENSPECIMEN gionank Q Search...

F/Z1IR FAIR Data Point Q_ Search FAIR Data Point Login
Collection Protocols / Biobank Sunshine Collection
Specimens Showing 6 records
| | 0s:FOP / Biobank Sunshine / Biobank Sunshine Collection
+Add Participant | Actions~ | mAddtoCart ~ || i& View Participants || More~ Q Search {
Welcome Label Created On Type Anatomic Site Pathology Status Quantity Location ' Biobank Sunshine Collection
| D@ sideoot 05-31-2022 14:20 Fixed Tissue Siide Not Specified Not Specified Not Specified Not Specified | Bno:anl; Sunshine is collecting biological samples from Sunshine City Matadata st Matadata miodined
residents
, /@ Bloodoo1_1 05-31-2022 14:16 Whole Blood Not Specified Not Specified 10ml Freezer002 (2, 1) 01-06-2022 01-06-2022
@ Blood001_2 05-31-2022 14:16 Whole Blood Not Specified Not Specified 10ml Freezer002 (3, 1) | Distributions Conforms to
® DNACO1 05-31-2022 14:16 DNA Not Specified Not Specified Not Specified Freezer002 (4, 1 * Dataset Profile
ia i i il HTML distribution
@  Bioodo01 05-31-2022 14:15 Whole Blood Not Specified Not Specified Not Specified Freezer002 (1, 1) Issued 01-06:2022  Modified 01-06-2022 Media Type text/htm! Version
The HEAP FAIR Toolbox is a modular component-based toolkit for life sciences, which integrates open-source software ; P T = o R T T e 1.0
-31- b issue - Not t t i (ot Speci 3
with ID- and user-management to record provenance graphs for data quality and reproducibility reasons. With the HEAP Lo st =l g el e SRl
FAIR Toolbox it is possible to implement research workflows from data collection and sample management to Language
bioinformatics and data analysis in a FAIR manner. Each FAIRified App provides a FAIR Data Point (FDP) and a Provenance English
Access Point (PAP) out of the box.
| License
The HEAP FAIR Toolbox is being developed as part of the HEAP (Human Exposome Assessment Platform) research project.
For more information on the project click here. | Rights
The menu at the top is split into 3 main categories:
Issued
29-05-2022
« The technical foundation will explain everything you need to know about the FAIR Data Point, Provenance Access
Point and the FAIR Toolbox Architecture. Modified
« Applications will explain the 3 apps we choose for this demonstration. OpenSpecimen, Molgenis and PhenoTips. 31-05-2022
« Developer Information gives instructions on how to setup your own FAIR Toolbox instance and how to install apps
there Theme
« Q7250828

IF you are unsure where to start, have a look at the Introduction. Here, the functionality of the FAIR Toolbox is explained

using the Sunshine City Biobank as an example. Contact point

Keyword

« Biobank Samplemanagement

| I e e I e T Kicken,

http://fairtoolbox.bibbox.org/
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