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Modern life sciences are information
sciences..

..and are becoming ever more
inter-disciplinary
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WHAT IS DRIVING LIFE SCIENCES

Data acquisition by high-throughput measurements

* Bio-sciences
—Genomics: HTP measurements, e.g. Sequencing (NGS),
Chip-seq
—X-ray, NMR, Mass Spec

—Imaging, optical measurement techniques, single cell
measurements, single molecule tracking

—Lots of new stuff coming up...

Enabled by IT in general



“Too often we forget that genius, too, depends upon the

data within its reach, that even Archimedes could not have

J

devised Edison’s inventions.” Ernest Dimnet.




DATA ACCESS AND FAKE NEWS

 Over the centuries, access to information has been a
privilege of the elite.

* Now virtually everyone has access to information

But how do we deal with the tsunami
of information?

And how do we treat our data?

How accessible is scientific data?

How do we know what is true and
what is fake?
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STEVEN KEATING - PHD STUDENT @MIT
GRADUATED 2016




STEVEN KEATING - BRAIN TUMOR

 Brilliant MIT student
* Participated in a brain study
o MRI scan revealed a small abnormality.

* Brain rescanned in 2010, which confirmed that nothing had changed.

* In 2014, he started smelling a faint vinegar-like scent for several
seconds each day.

« Keating remembered that the abnormality on his scan was near the
smell centre of his brain.

* Doctors were not very concerned, but another scan was done,
showing an extremely large tumor that covered around 10 percent of
his brain.

* Three weeks later, Keating had a 10-hour "awake surgery”



STEVEN KEATING ON ACCESSING HIS OWN MEDICAL DATA

* Decided to research his own medical data
|t turned out to be shockingly difficult to obtain his own
medical data.

o Received dozens of CDs in the mail, but no tools to use
the highly complex information they contained.

* Legal gray zones presented an even bigger challenge.

o For instance, federal policies on clinical lab tests
performed on humans prevented Keating from
accessing his own tumor’s genome sequence from a
research study.



STEVEN KEATING ON ACCESSING HIS OWN
MEDICAL DATA

“Why couldn’t there be a hospital “Share” button,
under the control of the patient? A Google Maps
for health”? A hospital App Store—with third-party
tools enabled by APIs—that would let patients
easily access, use, and even share their data?”

EIM
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DIRK-JAN VAN DER POL
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Dirk-Jan van der Pol is an ICT consultant with over 18 years of
experience in industry and healthcare. In 2003 he was
diagnosed with cancer, and a few years later with COPD. At the
Health-RI| conference on 8 December 2017, Van der Pol will
take the audience on his journey from ambitious consultant to
insecure patient, to director of his own health(care), and finally
to researcher on his own data.



DIRK-JAN VAN DER POL

After three-four years of hard work he has
established various links and is now effectively a
world expert on the link Thymus gland-COPD.

= with a FAIR data infrastructure in place a scientist
(or citizen!) could do this research and reproduce the
results in 15 minutes....

=» Also: Scientific databases contain a lot more
information than scientific literature repositories - A

FAIR infrastructure will open this up. EIM



BIG DATA: Two problems - data loss & growth

MISSING DATA -5 months
As research articles age, the odds of their raw data being extant \\ >
drop dramatically. 1E+14 - — Assembled sequence 12 months

111111 Capillary trace

= Mext generation sequencing read

1980 1925 1990 1985 2000 2005 2010 205

Data extant (assuming author responded)

SISt « Computer speed and storage capacity
Nature news, 19 December 2013 . . .
Is doubling every 18 months and this
rate is steady (Moore’s law)

* DNA sequence data is doubling every
6-8 months over the last 3 years and
looks to continue for this decade

‘Oops, that link was the laptop of my former
PhD student’



WHAT DO WE NEED GIVEN THESE STORIES

* We need a data services infrastructure able to facilitate and use
FAIR (Findable, Accessible, Interoperable, Reusable) data.

 We need an analytics ecosystem with FAIR-compliant tools to
unleash the potential of collective data repositories.

 We need secure, scalable, flexible and hybrid cloud solutions to
be able to serve the research community and operate at scale

* The infrastructure should be ELSI (Ethical, Legal & Social
Implications) aware

 We need experts (data stewards, translation experts) to
prepare and assist the (research) community



2014: FAIR (Findable, Accessible, Interoperable, Reusable)
data principles launched at Leiden Lorentz meeting.

2016: G20 adopt FAIR Principles

2017: Open European Science Cloud stipulates FAIR principles
2017: G7 adopt FAIR principles

2017: ELIXIR ESFRI bases its platforms on FAIR priciples

2017 Science funders (NWO in The Netherlands) stipulate
adherence

2017: GO-FAIR initiative endorsed by Dutch, German and
French Governments



FA
enable valuable scientific data and knowledge to be published and

utl

WHAT IS FAIR DATA? O & S

R Data aims to support existing communities in their attempts to

ised in a ‘FAIR’ manner.

Findable - (meta)data is uniquely and persistently identifiable.
Should have basic machine readable descriptive metadata.

Accessible - datais reachable and accessible by humans and
machines using standard formats and protocols.

Interoperable - (meta)data is machine readable and annotated with
resolvable vocabularies/ontologies.

Reusable - (meta)data is sufficiently well-described to allow
(semi)automated integration with other compatible data sources.

Edable / \ccessible |nteroperable Reusa e



Findable

F1. (meta)data are assigned a globally unique and

persistent identifier;
F2. data are described with rich metadata;

F3. metadata clearly and explicitly include the
identifier of the data it describes;

F4. (meta)data are registered or indexed in a
searchable resource;

Interoperable

I1. (meta)data use a formal, accessible, shared,
and broadly applicable language for knowledge
representation.

12. (meta)data use vocabularies that follow FAIR
principles;

I3. (meta)data include qualified references to
other (meta)data;

Eﬁable Accessible nteroperable Reusable
0 9y
/O % olo I XK/

Accessible

A1. (meta)data are retrievable by their identifier
using a standardized communications protocol;

A1.1 the protocol is open, free, and universally
implementable;

A1.2. the protocol allows for an authentication and
authorization procedure, where necessary;

A2. metadata are accessible, even when the data

Reusable

R1. meta(data) are richly described with a plurality of
accurate and relevant attributes;

R1.1. (meta)data are released with a clear and accessible
data usage license;

R1.2. (meta)data are associated with detailed
provenance;

R1.3. (meta)data meet domain-relevant community
standards;

Wilkinson et al. 2016 Nature Scientific Data doi:10.1038/sdata.2016.18



Datasets expressed using one of the prescribed standards of the FAIR
Data Protocol.

The original dataset is transformed into a FAIR format and proper
metadata and license are added to produce a FAIR Data Resource.

Original and the FAIR version can co-exist, each one fulfilling its own
prpOSE. FAIR Data Resource

FAIR Conversion

)

Metadata License

Q




FAIR DATA

Turning FAIRinto reality

Final Report and Action Plan
from the European Commission Expert Group
on FAIR Data

European Commission Expert Group on FAIR Data

Sandro Codlvis, Nathanda! Libravy &f retand, rsiond” Blpe Yercid o 0000-000F-2 2 86-8540
Framngoisd LGemoavd, Obsérvaiord Asonormmoue de Stresboung, Frande: ipstevod org'0000-0002-6318-30.28
Melaiie Harrawe?, Dol Bepositary of drelond, Irsdand dies Sorod ergOO00-0002- 7487 -8R |
Surnor Hodsow, CODATS, Fraace Chair ef the Group: Mites darod prp0000-0003-31 757270
Suprafy Jowwes, Dintad Cunabisd Cevidre, LW, REapporteur: Mrps Sorod org OO00-0002-5054- 71 .26
Laif Loaksovet, CSC-IT Cerder for Stiemce, Famand. fiites darod o OO00-0002-2161 -d445 1
Dorwel Migdchen, Date Science nstiute, Unvversily of Virgmug, US4 htlps Yencid arg/ GO00-000 1 - D488 1§70
Rilg Fedfowsraite, Vyloulas Mogrus Drivesity Litfivanes ftteodarod erd 0000-0002-6548- 3202
Peter Whittenburg, Max Plonck Computing and Date Focbity, Germdmye fcigs dorod sagd000-0003-3538-01 06



RESPONSIBLE DATA SCIENCE - FACT

WE NEED A GENERAL DATA INFRASTRUCTURE
TO ENABLE COMPLEX COLLABORATIVE
SCIENCE PROJECTS

RESPONSIBLE DATA SCIENCE

SIRUTIRITITEY.
kbl ki »




RESPONSIBLE DATA SCIENCE - FACT

4 Confidentiality - Data
Science that ensures
|

confidentiality:

How to answer questions
datain a \ without revealing secrets? y.

Information systems, devices, ... variety of

Transparency - Data
Science that provides
transparency: How to clarify
answers such that they
become indisputable?

\\ P y,

systems

extract, load,
automated decisions, transform,

recommendations, clean,
predictions, ... anonymize,
de-identify,

data
used for
analytics

interpretation by
analysts, scientists,
doctors, managers, ...

e N\
(e ) Results
Fairness — Data Science report, discover, DATA Accuracy - Data Science
without prejudice: How to mine, learn, check, ANALYTICS without guesswork:
avoid unfair conclusions How to answer questions

with a guaranteed level of
\accuracy? y

even if they are true?




RESPONSIBLE DATA SCIENCE

RDS community working on four main remits:
 Responsible Science,

 Responsible Health,

 Responsible Business,

* Responsible Government

RESPONSIBLE DATA SCIENCE

SIRUTIRITITEY.
aktal ki




HYBRID INTELLIGENCE — HUMANS IN THE LOOP

Viewing Al systems not as independent “thinking machines,” but as
cognitive prostheses that can help humans think better (Guszcza,
2018). ®

Human Machine
Intelligence Intelligence

+ Collaboration + Pattern Recognition
+ Adaption & Flexibility + Consistency

+ Explanation + Probability

+ Norms & Values + Speed & Efficiency

Analytic

(picture by Frank van Harmelen) (based on Dellermann et al.)



LINKED OPEN DATA

Source:
http://lod-cloud.net/
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SEMANTIC INTEROPERABILITY THROUGH RDF (RESOURCE DESCRIPTION

FRAMEWORK)

Unit of information: the
data triple

<Protein A= <interacts_with> <Protein B>

<participates_in>
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TRAFFICKING THE DATA HIGHWAY: THE POWER OF INTEROPERABILITY
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WHERE ARE WE HEADING WITH BIG DATA SCIENCE

« Translational medicine

—  “From bench to bedside”

— Personalised/precision medicine

— Mental problems and weather data
 Metagenomics

— gut/oral bacteria - ‘
— soil/water ecogenomics

* Bio-based economy

experimental
data
(1G-1TB per
sample)

B gene breakpoints
B gene mutations

Long Tail Statistics:

40
|

affected samples (%)
30
|

lvacaftor (frade name Trastuzumab (frade name
Kalydeco) by Vertex Herceptin) by .
Pharmaceuticals (for CF) Genentech/UCLA (for

breast cancer)
So far: Targeted drug development based up;on intimate
knowledge of mechanisms (e.g. protein structure) rather
than unbiased patient sequencing and GWAS

10

lots of distributed (and
‘ small) causes!
!||||!!!!Illlll!!!n
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PERSONALIZED HEALTH(CARE) MODEL

Personalized
Intervention
of patients-like-me

Personal profile ‘

Personal thresholds
of persons-like-me

Q

()]

m .
Big » Disease

[a)
Biomarker @
Data » §
Molecular %
Non-molecular o
Environment o

hd
: Health

£

o

T

> Time
Selfmonitoring
'Personalized health
Acaptod from Jan van dor Greef. TNO - Personalized medicine|
{See eg Chen ... Snyder, Cell 2012, 148: 1293} ..
. o PZ4. Medicine
27  Alain van Gool, Innovation for Health, 18 Feb 2016 EATRIIIS‘I'[,':“ DT L | ™ . %3 e :'gl:ﬂgt—mn SEREDICT SEREVENT SEERSONALIZE SEARTICIPALE

OO D



PRINCIPLE OF PERSONALIZED MEDICINE

' : i Patient group “
Drug toxic hut\ /.':rug toxic but

beneficial Y ﬁ‘ NOT beneficial

‘ﬁﬁi /sama |gn=i=.

same prescription

Drug NOT toxic and

NOT | eficial Drug NOT toxic

and beneficial

Source: Chakma, Journal of Young Investigators, 16, 2009

* The right drug for right patient at right dose at right time
* Molecular biomarkers as key drivers of patient selection
» = Precision medicine or Targeted medicine

28  Alain van Gool, European Biobanking Week, Vienna, 12 Sept 2016 Radboudu MC = TNOQ o e DTL | > eatris

rrrrrrrrrrrrrrrrrrrrrrr
for translational medicine



HIV PERSONALISED/PRECISION MEDICINE

* Sequencing
o Get HIV
protease

sequence

* Personal protease
model building

* Docking across
drugs library

* Prioritise

~ (Coveney and co-
workers. UCL)






Challenges for life-science data services

a) Distributed infrastructure with >1M users

« Managing and interoperate big and heterogeneous data

Sca|e and Sustain ";'/l Capacity Compute. Capability Storage

fundin g Integrating clinical and translational data
7/

@ Privacy and ethical concerns

/

Algorithms to data — clouds, research environments...
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ELIXIR Members ELIXIR Observers
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ELIXIR Members ELIXIR Observers




ELIXIR’s Timeline

ELIXIR
ELIXIR launched  Operation starts

Preparation Construction —|— Operation >

' I
P i
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"
i
I
i
i
P
I
i i

o . v & . °

L L L L] o L g L L L L
2011 2012 2013 2014 2015| 2016 2017 | 2018 | 2019 2020 2021 2022 2023 2024

ELIXIR signs collaboration
agreement with Software and

priofi'jc'if"; ELIXIR presented Data Carpentries
by ESFRI itk ELIXIR signed partnership

| | o agreement with Global
Alliance for Genomics

ELIXIR highlighted in G7 and Health

O report as global
research infrastructure

ELIXIR confirmed as global
research infrastructure
in G7 report

ELIXIR-GOBLET
Training Strategy signed




ELIXIR : 5 platforms of shared services

led by leading European scientists

Jo McEntyre Christine Durinx

Seren Brunak  Alfonso Valencia

Sustaining Europe’s life ~ | Bio tools for data

science data infrastructure ) T e access and exploitation
Celia abriella Rustici

Data van Gelder B TOOlS

Compute Interoperability

Access, exchange Services for

and storage integration of data

|
-

£
%
._f:\!h
Il

;

.iﬁ

Ludék Matyska ~ Tommi Nyrénen  Steven Newhouse Helen Parkinson Chris Evelo Carole Goble

v

@




ELIXIR : 5 platforms of shared services

led by leading European scientists

Jo McEntyre Christine Durinx

Seren Brunak  Alfonso Valencia

Sustaining Europe’s life = | Bio tools for data

science data infrastructure ) T e access and exploitation
Celia abriella Rustici

Data van Gelder — TOOlS

Interoperability

Access, exchange Services for

and storage integration of data

.iﬁ

Ludek Matyska ~ Tommi Nyrénen Steven Newhouse Helen Parkinson Chris Evelo Carole Goble

@




ELIXIR Communities — Current Status - Dutch Node
Community Status Community  |Status

Human Data v Approved Food & Nutrition Awaiting Comm. Mtg.

Rare Diseases v Approved Human Cell Atlas Status under
discussion

Plant Science vV Approved Human CNV v Meeting 28 Sep 18

Marine Metagenomics | Approved Intrinsically Disordered | Meeting 31 Oct 18
v Proteins

Galaxy v Approved Microbial Meeting 8 Sep 18
Biotechnology v Expecting white paper
by end October

Metabolomics v Approved Structural Awaiting Full
Bioinformatics Application
Pre-meeting 19 Oct 18

Proteomics v Approved Toxicology™ Awaiting Comm. Mtg.

* Asked to confirm Node involvement of membership by HoNs

- This community has engagement from the Dutch Node



ELIXIR Core Data Resources

ELIXIR Core Data Resource list

Core Data Resource
ArrayExpress

CATH

ChEBI

ChEMBL

EGA

ENA

Ensembl

Ensembl Genomes

Europe PMC

Human Protein Atlas

The IMEx Consortium:
represented by IntAct and
MINT

InterPro

Data type

Functional Genomics Data from high-throughput functional genomics experiments.
A hierarchical domain classification of protein structures in the Protein Data Bank.
Dictionary of maolecular entities focused on ‘small’ chemical compounds.

Database of bioactive drug-like small molecules, it contains 2-D structures, calculated
properties and abstracted bioactivities.

Personally identifiable genetic and phenotypic data resulting from biomedical
research projects.

Nucleotide sequencing information, covering raw sequencing data, sequence
assembly information and functional annatation.

Genome browser for vertebrate genomes that supports research in comparative
genomics, evolution, sequence variation and transcriptional regulation.

Comparative analysis, data mining and visualisation for the genomes of non-
vertebrate species.

Europe PMC is a repository, providing access to worldwide life sciences articles,
books, patents and clinical guidelines.

The Human Protein Atlas contains information for a large majority of all human
protein-coding genes regarding the expression and localization of the corresponding
proteins based on both RNA and protein data.

IntAct provides a freely available, open source database system and 2~-" ~
molecular interaction data. MINT focuses on experimen+"
interactions mined from the scientific literaturs "

Functional analysis of protein ser~
predicting the presence r*

NotesTwr

Durinx C, McEntyre J, Appel R et al. Identifying ELIXIR
Core Data Resources FioooResearch 2016, 5(ELIXIR):2422

=
Rachel Drysdale  Jo McEntyre Christine Durinx
» Set of European data resources of
fundamental importance to the
wider life-science community and
the long-term preservation of
biological data.

» Agreed collectively by 21 Heads
of Nodes

» |nternational collaborative effort

https://elixir-
europe.org/platforms/data/core-data-
resources



https://elixir-europe.org/platforms/data/elixir-deposition-databases

Towards a Global coalition to sustain Core Data Resources

- Call for Action published in
Nature in March 2017

- Full text of article available
as pre-print in bioRxiv

- June workshop in London 3 s
with international funders i e i e B
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- Working Group established
to take forward next steps



Core Data Resources

Document with five main criteria compiled by
Christine Durinx (SIB) and Jo Mcintyre (EBI)

« F1000 ELIXIR track article 'ldentifying ELIXIR Core
Data Resources'.
. Scientific focus and quality of science
. Community served by the resource
. Quality of service
. Legal and funding infrastructure, and

governance =l
. Impact and translational stories
NETHERI ANDS

B~ WODN -

Ol



ELIXIR Authorisation and

Authenticati

on Infrastructure

Enables life science researchers to uise their

institutional IDs t¢

STATS
Production services: 67
Services in test environment: 65

confidence to the

their affiliation inf

accounts allows se
use of their servic

Applicable to oth

Number of logins

Number of logins per day
1,000

800
600

400

200

, i

Sep Oct Nov Dec 2018 Feb Mar Apr May Jun Jul Aug Sep Oct

CONNECT

THE MAGAZINE FROM THE GEANT COMMUNITY |

ELIXIR AND GEANT




ELIXIR Position Paper on FAIR data management in
the life sciences

Open sharing of research data is a core
principle

Data Management is crucial to science

e elifr e
Data should be submitted to deposition s S
databases e S
All data submitted to Open Data archives e
ShOUId allgn Wlth CommunltY'de'ﬁnEd E‘;}m);:;u;ngsition paper on FAIR data management in the

life sciences
standards Blomberg N and ELIXIR Consortium. ELIXIR
_ _ position paper on FAIR data management in the

ELIXIR Nodes implement FAIR for their life sciences. F1000Research 2017,
respective nations 6(ELIXIR):1857 (document) (doi:

10.7490/f1000research.1114985.1)

Professional skills, adequate resources and

appropriate funding are needed for Data -> Note: ELIXIR NL have played a

Management and infrastructure key role in developing FAIR Eh Ir
through DTL (Barend Mons)
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EC want organisations to sign up to EOSC declaration, this is ELIXIR response to the declaratio and also to convey what’s imporant according to ELIXIR in FAIR data management

http://dx.doi.org/10.7490/f1000research.1114985.1

ELIXIR

Aggregate, disseminate and coordinate information
on ELIXIR's training activities/material and beyond

elixir

TesSs

e 1023 training materials

e 48 content providers: 21 scraped automatically, e e ot
13 ELIXIR Nodes ‘

Q

® 4,934 unique users (2017-18)

4 Events & Materials & Packages & Workflows Providers

F e P
1 1 PR . W

e 308 upcoming events listed & i

Discover the latest trinin Browse the catalogue of Create training packages by Create training workflows to rowse

< ’ - . . events and n:ws from EL}XIR training materials ofrfdered by grouping resources thal visualise learning sleps and scover ce:

. AA I a n d . ' B I o S C h e a S I n te g ra t I O n nodes and 3™-party providers. ;E)i):ilxiz:su.des and 3"-party :1:;:55 your particular training  link to n?sluurcnes specific to e:, offé

* Linked to other ELIXIR registries: bio.tools and FAIRsharing
=
e Events annotated with EDAM topics terms

@ https://tess.elixir-europe.org ali Xir



ELIXIR Implementation Studies with a NL involvement

Title

Platform/Use Case

Using clouds and VMs for bioinformatics training (Workshop as a Service)

Training, Compute

Developing learning paths for users of ELIXIR services Training
Towards Data Stewardship in ELIXIR: Training & Portal Training
FAIRness of the current ELIXIR Core resources: Application (and test) of newly Data

available FAIR metrics, and identification of steps to increase interoperability

Bioschemas: Community Adoption and Training

Interoperability

Metabolite Identification

Metabolomics

Crowd-sourcing the annotation of public proteomics datasets to improve data Proteomics
reusability

Beacon & Beacon Network As A Service Human Data
A Scalable approach to Personal FAIR Data Management and Analysis Human Data
Towards Data Stewardship in ELIXIR: Training and Portal Training




ELIXIR strategic objectives 2019-23

ELIXIR operates a portfolio of integrated services that meets the data needs of life scientists at a European scale

ELIXIR Communities drive service uptake, support standards development and connect ELIXIR's experts in life-science disciplines

ELIXIR Core Data Resources are the global standard for bioinformatics resource management and the foundation for an
international funding and life cycle management strategy that secures the long-term sustainability of those resources.

ELIXIR is the recognised and trusted life science foundation of the European Open Science Cloud

All ELIXIR Nodes function as effective national centres of excellence for life-science data management and provide valued support to

local users and industry.
EIM




Major Instruments in 2019-23 Programme to deliver objectives

ELIXIR Platforms

+ Align Services
across Nodes

» Connect expertise

in Nodes to
Communities

» Establish Service

Frameworks

ELIXIR

I nfrastr_ucture
Services

*» Commitment from
ELIXIR to the
operation of
services

* Foundation for our
architecture

Strategic

Implementation

studies

« Targeted ELIXIR
developments in
key areas

« Expect that they
will lead to

Infrastructure
Services

Community-led

implementation
studies

« Science led
challenges with
objective to create
‘service bundles”
for community

« Competitive RFPs;
Expect at least 1
Community /2
Platforms in the
proposal

 Fund the use and
service adaptation
to community need

+ Initial roadmap
implementation

study
» Annual Workshop

+ Build towards grant
submissions —
ELIXIR is
infrastructure
provider
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EXTENDING ELIXIR-NL REMIT

ELIXIR's activities are divided into five areas called
'Platforms’. These are Data, Tools, Interoperability,
Compute and Training. The Platforms are managed by
Platform leaders and the work is carried out by groups
within the Platforms.

(0

Data Platform

Aims to identify key data resources
across Europe and support the linkages
between data and literature

N

Tools Platform

Helps researchers find the best
software tools to analyse their data.

Interoperability Platform

Develops and encourages the adoption
of standards to describe life science
data.

-l
Px

Compute Platform

Develops services to make it easier to
store, share and analyse large datasets.

Training Platform

Helps scientists and developers find
the training they need, and also
provides that training.
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ELIXIR's activities are divided into five areas called
'Platforms’. These are Data, Tools, Interoperability,
Compute and Training. The Platforms are managed by
Platform leaders and the work is carried out by groups
within the Platforms.

Data Platform

Aims to identify key data resources
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ELIXIR-NL - DATA STEWARDSHIP WIZZARD

&) & https://www.dtls.nl/2017/11/11/data-stewardship-wizard-enhance-quality-data-management-plan/ < O ‘

Home » News » A Data Stewardship Wizard to enhance the quality of your Data Management Plan

A Data Stewardship Wizard to enhance the quality of your Data Management Plan
Posted on 11 November 2017

DTL's Rob Hooft has developed a Data Stewardship Wizard in collaboration with colleagues from the Czech ELIXIR
node. The Data Stewardship Wizard converts a lengthy data management questionnaire into an effective
flowchart, saving you research time and money, and enhancing the quality of your Data Management Plan.

NoD «+B=B3a

:. Use the Data Stewardship Wizard.

A modern complete research proposal includes a Data Management Plan (DMP). However, regular DMP questionnaires
consist of a series of hundreds of open-ended questions. Answering these requires a combination of expertise from
different people. As a result, many researchers perceive writing a DMP as an unpleasant obligation and a time claimer at
the cost of research time. In addition, regular DMP questionnaires necessarily have a restricted scope because including all
potential topics would create even longer lists of questions that may largely be irrelevant to many projects.

A key enabler to achieve international-grade data
stewardship is for research data and information to be
Data Stewardship Wizard published in a ‘FAIR’ manner. Data should be: Findable,

Accessible, Interoperable and Reusable. DTL actively
promotes FAIR Data Stewardship of life science
information.

DTL's Rob Hooft has developed a Data Stewardship Wizard in collaboration with colleagues
from the Czech ELIXIR node. He explains: “The Wizard uses a logical flowchart to guide you
through a questionnaire that incorporates the full breath of relevant topics, producing answers
that are relevant to your DMP as well as realistic research budgets. The Wizard offers an
efficient way of working, with lower risk of forgetting essential components of data
management, thereby reducing risks for the project and leaving more effective time for the
research itself.”

® Read more

Why make a Data Management Plan

Save time & money
Hooft: “Nowadays, handling digital data consumes around 25% of the total budget of an
average life science research project, so proper data management planning from the start is

worthwhile.” Dr Rob Hooft
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A Data Stewardship Wizard to enhance the quality of your Data Management Plan FAIR Data approach
¢ Stepwise protocol guiding users to
= accomplish Data Management Planning
« gnd Data Stewardship

"+ Developed by ELIXIR-NL and ELIXIR-CZ oo
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efficient way of working, with lower risk of forgetting essential components of data
management, thereby reducing risks for the project and leaving more effective time for the
research itself.”

Why make a Data Management Plan

Save time & money
Hooft: “Nowadays, handling digital data consumes around 25% of the total budget of an
average life science research project, so proper data management planning from the start is

worthwhile.” Dr Rob Hooft




Data Stewardship — Process View

Data Stewardship

Long-Term
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From a process point-of-view, in our vision, data stewardship encompasses a planning phase, where you prepare the data environment followed by a management phase where the actual data creation and processing takes place and then, after your project finishes, you have to take care of the long-term preservation of the data.
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FAIR DATA ECOSYSTEM - FAIRIfication software
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Processed data
(primary storage format)
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FAIR (meta)data
(RDF,XML etc.)

Processed data
(primary storage format)

Raw data

(many formats)
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FAIR (meta)data
(RDF,XML etc.)

Processed data
(primary storage format)

Raw data

(many formats)
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Distributed Architecture
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e FAIR Data Fae Ao
e Data Stewardship b @J o '-:

e Software and Data Carpentry
e Galaxy

e Next Generation Sequencing

e Infrastructure

e Bioinformatics, Systems
Biology, Metabolomics

""1-..'-.

DTL/ELIXIR-NL/BioSB: data-related training for the life science
research community

Training& Community Building for researchers, developers and trainers

software
carpentry

DATA CARPENTRY o

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

o

FAIR Data Interest Group

e Data Stewards Interest

Group

Carpentries-nl Interest
Group
Galaxy Interest Group

NGS Interest Group

Programmers Meeting

e Compute Resources for LS

!
5
.
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g = 2 O Netherlands
S Metabolomics Centre

Research Interest Group

EIM



DTL Interest Group Galaxy: Towards national strategy
* F2F Meetings in 2016 and 2017. 2018 being planned
e Chair: Saskia Hiltemann
 www.choosegalaxy.nl

e ELIXIR-NL Galaxy course (Oct 2018).
Led by Cico Zhang and Saskia Hiltemann

* Liaising with ELIXIR Europe Galaxy
activities; actively involved in co-organizing
workshops and teaching in workshops

* Working to realise national Galaxy server
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Implementation study DM/DS in ELIXIR


et Netherlands Bioinformatics

BI.OSB and Systems Biology

--------

research school Research School

. Representing Dutch Bioinformatics & Systems Biology research community
« Bioinformatics and Systems Biology education programme

O O O O

o O

Research committee
Education committee

Student committee (RSG/ YCB)
Industrial platform

Introductory, core and specific courses
Hot topics meetings
Well-attended annual BioSB Conference

www.biosb.nl
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Molecular Data Science
Editor: Jaap Heringa

> View Editorial Board

ISSN: 2590-0633

Feedback

The vast accumulation of health-related and biomedical data resources and the

Open Access rapid proliferation of technological developments in data analytics are opening
up new avenues to gaining insight in complex biological processes. High-

. throughput and precision measurement technologies are generating at a...
Guide for Authors gip P & 8 g

Read more

Track Your Paper

Your Research Data

> Share your research data

2> Visualize your data
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MedUni Vienna researchers have developed a way to use retinal imaging to
diagnose diabetes, explaining how the technique could be used for other
conditions...

MedUni Vienna’s Department of Ophthalmology and Optometrics has revealed its
progress in using digital retinal screening to diagnose patients with diabetes.

“Exactly one year ago, we spoke about the fact that, in future, it will be possible to
diagnose diabetes from the eye using automatic digital retinal screening, without the
assistance of an ophthalmologist — 12 months on, MedUni Vienna is right in the middle
this digital revolution,” said Dr Ursula Schmidt-Erfurth, Head of MedUni Vienna’s
Department of Ophthalmology and Optometrics.

cening. which was regcentiv

X1




.One of the latest developments is automatic diabetes screening, which was recently
Implemented at MedUni Vienna.

The Division of Cardiology led by Dr Christian Hengstenberg within the Department

of Medicine Il is working on how digital retinal analysis can also be used in future
for the early diagnosis of cardiovascular diseases.



ELIXIR International Goals

« By the end of 2019, ELIXIR AAl and Registries have a defined role in the EOSC
architecture.

« By the end of 2021, ELIXIR can routinely deploy containerised workflows for
federated data in harmonised clouds that support transnational user access.

* By end of 2023, all ELIXIR Nodes can routinely support their users with access to
EOSC via a set of established ELIXIR Infrastructure Services that provide access
to clouds, workflows and ELIXIR data resources.

« By the end of 2021, at least 8 ELIXIR Nodes will have established national
initiatives for data management and hosted events to support industry and SME
usage of open, public data resources.

« By the end of 2023, ELIXIR Nodes provide FAIR data management support for LS
including actively supporting submissions to the ELIXIR Deposition Databases.

By end of 2023, ELIXIR Nodes understand the national landscape of open data
use in SMEs and actively support reuse of data by these in partnership with

. national innovation programmes.



The champion of data storage?

» Storing all data of 2017 (9 yottabyte)?
» Ultra modern disk technology?
* Or a molecule that evolved over about 4.2 billion years...

EIM



The champion of data storage?

» Storing all data of 2017 (9 yottabyte)?
 Ultra modern disk technology?
* Or a molecule that evolved over about 4.2 billion years...

DNA can store 1
yottabyte of data on
roughly 1 gram!

George Church, Harvard Univ. EIM
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