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Ischemic heart disease

Stroke

Pneumonia

COPD

Cancer

Diabetes

Alzheimer

Diarrhea

Tuberculosis

Road Injury

Top 10 Causes of Death

WHO
http://bit.ly/1c9a3vO Deaths in millions



The determinants of non-
communicable diseases 

Genome Microbiome

Exposome

Tobacco
Alcohol
Diet
Sleep quality
Drugs
Environmental exposures
…..
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From precision medicine to precision health

Life-long risk assessment 
Genome
Microbiome
Exposome

Customized
Monitoring
Wearables
Home 

Data analytics
Machine learning
Predictive modeling 
Digital twin

Recommendation
Coaching
Self care
Telemedicine
Doctor visit
Hospital care

+

Adapted  from
Gambhir et al., Science Transl Med 2018, 10: eaao3612 



Open Science is Critical

to Move Health Research Forward

Transparency and dissemination

of data and methods

Results Reproducibility

Translation in Health Outcomes
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Supporting sustainable health research 

initiatives: education is key!



www.i3health.eu

Thank you



Breakthroughs in data-
intensive health research

Moderator: Charlotte Geerdink –
SwissCore

SESSION 1



Prof. Paolo Vineis
Professor of Environmental Epidemiology 
Imperial College London, UK; 

Field Chief Editor, Frontiers in Public Health

SESSION 1



Paolo Vineis
Imperial College London

“Big data”: integrating omic technologies into 
public health research



The first international beauty contest judged by “machines” was 
supposed to use objective factors such as facial symmetry and 

wrinkles to identify the most attractive contestants. 

After Beauty.AI was launched this year, roughly 6,000 people 
from more than 100 countries submitted photos in the hopes 
that artificial intelligence, supported by complex algorithms, 

would determine that their faces most closely resembled 
“human beauty”.

But when the results came in, the creators were dismayed to see 
that there was a glaring factor linking the winners: the robots 

did not like people with dark skin.

The Guardian 27 January 2017

http://beauty.ai/


Why omic technologies? An 
exploration of the universe of known 

and unknown exposures that influence 
human health



The concept of the exposome refers to the totality of

environmental exposures from conception onwards,

and includes both external and internal components

S.M. Rappaport  and M.T. Smith, Science, 2010: 330, 460-

461
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A MULTIPLICITY OF EXPOSURES - IARC Exposome-Explorer

PBDEs

PAHs

PCDDs

PCBs

PCDFs

FATTY ACIDS

CAROTENOIDS

POLYPHENOLS

Pesticides

350 environmental

pollutants

147 dietary 

compounds

- Chemistry

- Cohorts where measured

- Biospecimens

- Analytical methods

- Concentrations

- State of validation

- Correlations with exposures

- Confunding factors

- Available on-line

- Linked to other databases

All biomarkers

- 497 biomarkers

- 10,480 concentration values

Biomarkers for environmental

pollutants

- 350 biomarkers

- 7,342 concentration values

- 265 publications analyzed

365 concentration
values



«Pathway perturbation» - The 1940s and 1950s saw a burgeoning of the randomized 

clinical trial as a paradigm for causality, with emphasis on single causal factors. Today 

etiology is better understood as a process involving the complex interplay of numerous 

agents that act along several mechanistic pathways. Casals-Casas and Desvergne, 

2011
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Study Transcriptomic
s

Epigenetics Proteomics Metabolomic
s

Adductomics

PEM Basel 89 Raw 128 Raw/ Proc. 90 Raw/ Proc. 127 Raw/ Proc.

798 Raw
PEM Norwich 56 Raw 60 Raw/ Proc. 42 Raw/ Proc. 61 Raw/ Proc.

PEM Turin 76 Raw 127 Raw/ Proc. 85 Raw/ Proc. 127 Raw/ Proc.

PEM Utrecht 63 Raw 90 Raw/ Proc. 87 Raw/ Proc. 89 Raw/ Proc.

ENVIRONAGE 193 Raw 200 Raw/ Proc. 198 Raw/ Proc. 204 Raw/ Proc.

N
Piccoli+ N/A 99 Raw/ Proc. 97 Raw/ Proc. 100 Raw/ Proc.

Rhea N/A 100 Raw/ Proc. 100 Raw/ Proc. 100 Raw/ Proc.

INMA N/A 600 Raw/ Proc. 97 Raw/ Proc. 100 Raw/ Proc.

EPIC Turin N/A 172 Raw/ Proc. 187 Raw/ Proc.
382 Raw/ Proc. N

EPIC Varese N/A 143 Raw/ Proc. 192 Raw/ Proc.

MCC N/A 406 Raw/ Proc. 405 Raw/ Proc. 591 Raw/ Proc. N

Asthma SAPALDIA N/A 604 Raw/ Proc. 402 Raw/ Proc. 405 Raw/ Proc.
566 Raw

Asthma ECHRS 298 Raw 80 Raw/ Proc. 80 Raw/ Proc. 80 Raw/ Proc.

TAPAS 117 Raw N/A N/A 120 Raw/ Proc. 146 Raw

Oxford Street 316 Raw/ Proc. N/A N/A 360 Raw/ Proc. 404 Raw

PISCINA 86 Raw/ Proc. N/A 120 Raw/ Proc. 120 Raw/ Proc. 134 Raw

TOTAL 1,294 (Raw)
402 Proc. (mRNA)
208 (Raw miRNA)

2,809
(Raw & Proc. 

samples)

2,182
(Raw & Proc. 

samples)

2,966
(Raw & Proc. 

samples)

1,914
(Raw files)





Pollutant-specific cmiRNAs associated with TRAP exposure. The figure shows 
the overlap as well as the specificity of the pollutant-specific cmiRNAs
associated with exposure to NO2, UFP, PM2.5, BC and PM10 of the included 
subjects in Hyde Park and Oxford Street. Julian Krauskopf et al, submitted

miRNA work in relation to air pollution shows that air pollutants 
impact several pathways via miRNA activation that in turn are 
relevant to the multi-organ toxicity of air pollution



Water quality in a swimming pool: metabolites from metabolomics show 

overlap, unlike for air pollutants



Tobacco smoke as a mixture that leaves different signatures depending on the 

cancer site and possibly on the chemicals involved – e.g. PAH for lung cancer: 

signature 4

Science, 4 November 2016

Fingerprints of exposures: exposures may 
leave characteristic fingerprints in body 
molecules, and facilitate risk assessment. 



Metabolomics in Young Finns: low vs high education (fully adjusted 
model)



The end of theory : the data deluge makes
the scientific method obsolete

Chris Anderson. Wired , 23-6-2008



All our research is not really “agnostic” (though it uses 
untargeted omics).

There are explicit theories behind the study design and the 
observations (e.g. a theory of ageing; the theory of hallmarks of 

cancer …)  

Sometimes there are implicit theories that are taken for granted 
(e.g. the idea that richness “trickles-down” by virtue of the 

market economy, or the theory of the “rational agent” – Jean 
Tirole).



Big Data

The early emphasis was on the “3 Vs”: volume (increasingly large 
size of the data), variety (the diversity of types of data, e.g. from 
free text to remote sensing), and velocity (the rapid generation 

and flow of data). 

Normandeau (2013) and others have added the growing 
importance of veracity (issues of data bias and cleanliness), 

validity (appropriate data for the intended use), and volatility
(how long the data are valid, how long need to store) (Khoury

2014). 



The distinction prediction vs explanation is crucial for informed 
consent. The issue is not that I do not want to release my 

personal information (to the extent that Zuckerberg stated that 
privacy no longer exists) but that I want to know what is the 

theoretical and practical framework in which my information is 
used. 

I want to avoid manipulation (commercial, political and 
ideological). For example personal data may lead to false 

discoveries based on wrong premises such as racism. 

It is complete wrong to believe that data speak by themselves 
(prediction is thin, explanation is thick!)



Thank you



Dr. Lee Wen Hwa

Director, Disease Foundations Network, 
Strategic Alliances, Structural Genomics 
Consortium, Oxford, UK
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Radical Open Science to 
accelerate drug discovery

Wen Hwa Lee PhD
Director, Patient & Disease Foundations 
Strategic Alliances







wenhwa.lee@thesgc.orgwww.thesgc.org

Biomedical research is risk averse

The (un)targeted cancer kinome.
Fedorov O, Müller S, Knapp S.
Nat Chem Biol. 2010 Mar;6(3):166-169.

Too many roads not taken.
Edwards AM, Isserlin R, Bader GD, Frye SV, Willson TM, Yu FH.
Nature. 2011 Feb 10;470(7333):163-5.



wenhwa.lee@thesgc.orgwww.thesgc.org

We don’t know enough human biology



www.thesgc.org wenhwa.lee@thesgc.org

Secrecy leads to redundancy and inefficiency

MarketRegist.Phase IIIPhase IIPhase I
Compound 

Clinical Trials

Lead
Optimis.

Compound
Discov.

Target
Discov.

100 63 39 25 14 8 3.5 2 <2

Does it work?Patent
hypothesis 
generated

$500-700 M     5-7 years

STOPPhase IIPhase I
Compound 

Clinical Trials

Lead
Optimis.

Compound
Discov.

Target
Discov.

STOPPhase IIPhase I
Compound 

Clinical Trials

Lead
Optimis.

Compound
Discov.

Target
Discov.

STOPPhase IIPhase I
Compound 

Clinical Trials

Lead
Optimis.

Compound
Discov.

Target
Discov.

STOPPhase IIPhase I
Compound 

Clinical Trials

Lead
Optimis.

Compound
Discov.

Target
Discov.

STOPPhase IIPhase I
Compound 

Clinical Trials

Lead
Optimis.

Compound
Discov.

Target
Discov.

STOPPhase IIPhase I
Compound 

Clinical Trials

Lead
Optimis.

Compound
Discov.

Target
Discov.

STOPPhase IIPhase I
Compound 

Clinical Trials

Lead
Optimis.

Compound
Discov.

Target
Discov.

STOPPhase IIPhase I
Compound 

Clinical Trials

Lead
Optimis.

Compound
Discov.

Target
Discov.

STOPPhase IIPhase I
Compound 

Clinical Trials

Lead
Optimis.

Compound
Discov.

Target
Discov.
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A general model for open access/ open source in early 
stage drug discovery

Public-Private
Partnership

Public Domain Commercial

Tools & Basic Knowledge
NOVEL Proteins only!

• Structure
• Chemistry
• Antibodies
• Screening
• Cell Assays

Discovery and Exploration

• No patent
• No restriction on use
• Open access to tools and data.
• Target identification & 

validation

Drug Discovery and Development

Facilitated by access to increased amount of information in the public 
domain

- (re)Screening
- Lead Optimisation
- Pharmacology
- Metabolism
- Pharmacokinetics
- Toxicology
- Chemical development
- Clinical development
- Etc.

CREATIVE COMMONS PROPRIETARY

Weigelt J. EMBO Reports 10:941-5 (2009)



SGC at a glance

- Promptly placing results, reagents and know-how in the 
public domain

- SGC scientists never file patents

• Operations started in June 2004

• Government agencies, Wellcome Trust, charities & leading 
pharma companies

• In excess of $400M ($200M by industry)

• +300-strong team in Oxford, Toronto, Stockholm, Campinas, 
Chapel Hill & Frankfurt (plus extended network)

• Open Access Policy:



GSK informs SGC 
about Mitsubishi 
compound

July 2009

Oxford and Harvard 
start collaboration

Jan 2010

Co -publication of JQ1 
probe (SGC; cancer) and
I-BET probe (GSK; 
inflammation)

Dec 2010

Bromodomains: Open Access probe drives discovery of an entire new target class

Booming interest in 
Academia and 
Industry

Pfizer BET probe 
announced

Oct 2011 Mar 2012

GSK carries out 
first in man 

(for open access -
discovered 
indication!)

JQ1 distributed to 
100+ labs

Jan 2011

Brd4 linked to
AML  (Nature)
MM (Cell)

July 2011

6 Months 11 Months 1 Month 6 Months 3 Months

2 Years and 8 months

Filippakopoulos et al, Nature 2010 (Dec)



Progressing towards patients!
Bromodomain inhibitors in clinical trials

Presently (November 2016):
22 clinical trials registered
12 Companies (3~4 began as start-ups, were acquired by big pharma)
13 different molecules

Total investment by industry:
$60,000 Avg. cost per patient in clinical trial for oncology
50 Avg. number of patient in Phase I trial
22 Number of bromodomain trials

$ 66,000,000*
*Not counting the acquisitions/ deals involved in purchase of biotechs

Company Compound Named Indications Stage Initated Status

Abbvie ABBV-075

1 Advanced Cancer;   Breast Cancer;   Non-

Small Cell Lung Cancer;   Acute Myeloid Leukemia;   

Multiple Myeloma

Phase I 2015 Ongoing

Bayer BAY1238097 1 Neoplasms Phase I 2015 Ongoing

Gilead GS-5829 1 Solid Tumors;   Lymphomas Phase I 2015 Ongoing

GSK GSK525762 1 Elapsed, Refractory Hematologic Malignancies Phase I/II 2013 Ongoing

2 NUT Midline Carcinoma (NMC) and Other Cancers Phase I 2012 Ongoing

Merck (Oncoethix) OTX015 1 Acute Myeloid Leukemia Phase I 2014 Ongoing

2 NUT Midline Carcinoma;   Triple Negative Breast Cancer;   

Non-small Cell Lung Cancer With Rearranged ALK 

Gene/Fusion Protein or KRAS Mutation;   Castrate-

resistant Prostate Cancer (CRPC);   

Pancreatic Ductal Adenocarcinoma

Phase I 2014 Ongoing

3 Acute Leukemia;   Other Hematological Malignacies Phase I 2012 Ongoing

4 Glioblastoma Multiforme Phase IIa 2014 Ongoing

Constellation CPI-0610
1 Acute Leukemia, Myelodysplastic Syndrome, or 

Myelodysplastic/Myeloproliferative Neoplasms
Phase I 2013 Ongoing

2 Previously Treated Multiple Myeloma Phase I 2014 Ongoing

3 Progressive Lymphoma Phase I 2013

Tensha TEN-010 1 Acute Myeloid Leukemia and Myelodysplastic Syndrome Phase I 2014 Ongoing

2 Solid Tumors Phase I 2013

ReservLogix RVX000222
1 Dyslipidemia;   Atherosclerosis;   

Acute Coronary Syndrome;   Cardiovascular Disease
Phase I & II 2008 Completed

Assure 2 Coronary Artery Disease Phase IIb 2010 Completed

Sustain 3 Coronary Artery Disease;   Dyslipidemia Phase IIb 2011 Completed

4 Atherosclerosis;   Coronary Artery Disease Phase IIa 2010 Completed

5 Dyslipidemia;   Coronary Artery Disease (Combo - Statin) Phase IIa 2013 Terminated

6 Diabetes Phase IIa 2013 Completed



Open Access enables faster target validation

Lee WH, PLOS Biology 2015

Disease- & Modality- agnostic



Open to involve non-traditional 
partners and stakeholders

That’s not 
the right 

ring!Erythromycin





3 years 3 years 2 years

Fibrodysplasia Ossificans Progressiva (FOP):
From gene to clinical candidate

Structure solved; 
mutations mapped

Apr 2009

Kinase gain of function

Mechanism Pre-clinical

New tool compounds & 
validation in animal models

2012-2013

Tool compounds

Clinical candidate

2015

Clinical study being 
designed

Potent and selective

%
 a

ct
iv

it
y

Alex N Bullock

6 years

Gene causing FOP was 
discovered

Apr 2006

Gene



www.thesgc.org wenhwa.lee@thesgc.org

Only Open can enable different communities helping each other



Open Science creating economic benefits

Open Science Clinical Trial

Brennan, Bullock

+

Brain Tumour Charity

+

“Stone-Man Syndrome”

Open Science Pharma



www.thesgc.org wenhwa.lee@thesgc.org

Making Medicine, not money

Owen Roberts       Aled Edwards

M4K Founders
http://m4kpharma.com

❖ world’s first open science drug discovery company M4K Pharma (Meds4Kids)

❖ the beneficiaries are ‘open science and the public good’

❖ aims to aggregate and align diffuse academic, foundation and industry research into a 

traditional drug discovery and development programme



https://opennotebook.thesgc.org



Contact

www.thesgc.org

Wen Hwa Lee, PhD
Director
Disease Foundations Network,
Strategic Alliances 
Structural Genomics Consortium

wenhwa.lee@thesgc.org

ABOUT THE SGC
The SGC is an international public-private partnership (UK charity number 1097737) that aims to carry out basic science of relevance 
to drug discovery, placing all information, reagents and know-how into the public domain without restriction.



Dr. Michael Rebhan

Senior Investigator, Novartis Institutes for 
BioMedical Research, Basel, Switzerland
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Text & Data Mining 
  & “health state” modeling 

Michael Rebhan, Ph.D. (Senior Investigator) 
Novartis, Basel, Switzerland (Research)               bottom-up! 

 
 
Open Research Data to Support Sustainable  
Health Initiatives, Brussels, 24-Apr-2018 

1 2 3 

What will be the next wave  
in “human-centric” health (innovation)? 
 
Role of “systems approaches” & agility? 

3-6 months / loop 
“hubs” 

 



Health(care) in 10 years = ? 

Pressures on the current health systems 

(sustainability despite aging populations) 

 
But: we also have much progress in: 

• New kinds of interventions 
• Technology / AI / big data 
• Agility culture in “digital” innovation 
• Public-private partnership excitement ↑ 
• Value-based models & tools 

 
   
 Who really benefits from 

intervention X? When? 

Patient heterogeneity 

Personalization 

Human-centric design 

Science +  

Economy 

(real life!) 



Global burden is shifting 
The Global Burden of Disease study has recently released new data on global 

disease burden shifting, using IHME methodology for comprehensive, quantitative 

study of global disease trends that impact patients, providers etc. (WEF report) 

 

• Since 1990, significant progress has been made on infectious diseases 

• However, advances in life expectancy and well-being will be compromised, 

unless we learn how to cope with non-communicable, chronic diseases (NCDs) 

• Almost ¾ of deaths are now from NCDs, not even talking about HC resources, 

quality of life, impact on families / society, provider burn-out... 

 

 

Question:  

Are we set up  

to deal with it well,  

across institutions 

& disciplines? 

Open access 

to models from real world data 

Web visualizations 

https://amp-weforum-org.cdn.ampproject.org/c/amp.weforum.org/agenda/2017/10/the-world-s-biggest-killers-diseases-linked-to-human-behaviour
http://www.healthdata.org/data-visualization/gbd-compare


“Data Science” as “glue” between worlds 

 | Michael Rebhan | Feb 2018 | ngPM | Public 4 

Enable solid data- 
driven decisions 

Science 

  Medicine 

     Economics 

         Humanities 

 

. 

quantitative skills 

statistics skills 

algorithm choice 

work with (big) data 

programming skills 

put data “in order” 
 

 

What is the  
problem? 



What is the ‘best time’ to intervene? 
When is it too early or too late for intervention X, in a particular patient subgroup? 

State 1 
(healthy) 

State 2 
(disease) 

State 3 
(disease) 

State 4 
(disease) 

completely 

normal 

p1,2 

p2,1 

full 

clinical 

spectrum 

 

Genetic stratification - limited value here? (not “dynamic”) 

How can we learn faster, ‘above’ the data silos? (open) 

   NEW: Role of patient-centric data ecosystems, patient empowerment? 

HSM = “health state modeling” 

Example: model clusters of similar patient journeys 

 | Michael Rebhan | Feb 2018 | ngPM | Public 



Open Science & the new ecosystem 

Patient stratification 
• biomarkers 
• Preclinical learning (translatability!) 
• Map interventions & value  
• Tools for innovators 
 

Re-usable Modules 
therapies, biomarkers, 
outcome / digital tools 

Solutions 

(locally deployed, 

 continuously 

adapt/learn!) 
 

Module integration 

⇒  solutions 

Open 

Data & Tools 

Feedback 

Loops! 

It’s a co-creation problem... 

   with all this complexity, how agile can it be? 

 | Michael Rebhan | Feb 2018 | ngPM | Public 

FDA Pre-Cert 
(risks / systems) 



Co-creation: can we agree on principles? 

 

 

 

1. Focus on outcomes & value,  
e.g. pay only, if  it works! 

2. Build feedback loops for learning 

3. Transparency  

4. More patient-centric, earlier in R&D 

5. Learn faster: agile, fail faster 
 
build on IMI etc. (data & tools!) 

Current reality, on the ground: 

 

- Territorial behaviors (“us and them”) 

- Incentives are mis-aligned  

- Career paths favor silo mindset & action 

Emerging Consensus!  
(the “new system”) 

1200 

 | Michael Rebhan | Feb 2018 | ngPM | Public 

https://research.pasteur.fr/wp-content/uploads/2017/07/research_pasteur-patients-et-chercheurs-vers-un-nouveau-dialogue-improving-patient-invovlvement.pdf
http://www.efpia.eu/topics/innovation/outcomes


Fi 
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Questions / Hypoth. 
e.g. biomarkers improve 

risk stratification 

Digital tools to track patient status 
 
- Multi-dimensional value capture incl. QoL 

- E.g. using smartphones / tablets (skin) 

- Physician monitors clin. data meaning 

- Patients are involved, understand/get value 

MVP 
concept 
(startups) 

biomarkers in human fluid 

Ulcer outcomes 
Loop design 

8-12 weeks! 

Agile loops: a design example 

 | Michael Rebhan | Feb 2018 | ngPM | Public 

3-6 months / loop = agile 
(Scrum principles ⇒  fit?) 



Visual: “me”, on the HS map? 

Diabetes complications 

(e.g. foot, eyes, kidney) 

Chronic kidney disease 

(stages 1-5, 5 = end-stage) 

Text mining pilot (OpenMinTeD / H2020) 

• Extract initial maps from text 

• Facilitate crowd-based refinement 

• Enables agile loop learning (crowd)? 

 

Contact: Mappet Walker (Frontiers, Open Science publisher) 

 | Michael Rebhan | Feb 2018 | ngPM | Public 

HSM-based “map” 

- where am I? 

- QoL of “next stage”? What can I do? 



Agile Loop Design Principles 

 | Michael Rebhan | Feb 2018 | ngPM | Public 

• Avoid “waterfall” issues (80% of time invested in 

document writing, updating, ...), reduce to 1%! 

• Simplicity / clarity of goal of next iteration (3-6 

months max., reduce the problem) 

• Human-centric design 

• Value is captured at the end of each iteration 

(multi-dimensional, clear to stakeholders) 

• For patients, e.g. QoL, mobility 

• For providers, e.g. pain point addressed 

• (For payors, e.g. cost efficiency) 



Open Science ecosystem 

11 Public A poem 

https://urldefense.proofpoint.com/v2/url?u=https-3A__ted.us1.list-2Dmanage.com_track_click-3Fu-3D07487d1456302a286cf9c4ccc-26id-3Dc25eda7237-26e-3Dddaf132563&d=DwMFaQ&c=ZbgFmJjg4pdtrnL2HUJUDw&r=rSAerabw6vTXTKfIhkn1pVR0RuSOkcS1vKvKSYXdiOY&m=cezAkAO1YEGVFgHo9GD7FP-8ub5f5SiYhuNoliGlQ8o&s=Ro0Q5N9p5KpX6U69KEDufZaiHaiT7H786xXchdN0BHk&e=
https://f1000research.com/articles/6-309/v1


Basel as a co-creation hub for agile innovation 
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Precision Medicine / Digital Health Convergence 

 

* Increasing focus on agility in health innovation, 

under the umbrella of DayOne.swiss 

 

* New Life Science strategy for 2018-21 for the 

Basel area, approved by local government and 

Chamber of Commerce in Oct-2017. 

 

* DayOne facilitates catalyst projects: 

 

 - Health hacking (devices, patient empowerment) 

 - Applications of blockchain / distributed ledgers 

 - DigitalCenter (Open innovation for chronic 

diseases, systems approach, build loops) 

- pediatrics 

 
Contact: Thomas Brenzikofer (leads DayOne) 

http://www.hkbb.ch/uploads/7735
https://www.dayone.swiss/dayone/lab-report.html
https://www.linkedin.com/in/thomasbrenzikofer/
https://www.linkedin.com/in/thomasbrenzikofer/
https://www.dayone.swiss/dayone.html
https://www.baselarea.swiss/baselarea-swiss.html
https://www.dayone.swiss/dayone/conference.html


DayOne DigitalCenter: OI for NCDs 
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A few key points from our gathering in Brussels yesterday 

 

- Find win-win (e.g. Basel & Bochum): Help each other 

learn on building “agile loops” 

- Each hub has a special mix of strengths  

⇒ best practice 

- Learn how to better involve the public, co-create! 

- What will Europe’s model for “big data” & society be 

- Keep it simple, at least initially – each loop 

- Invite the IMI network into co-creation 

- Apply systems approach to prevention, incl. economics 

- Continuous improvement of systems, risks? Engage 

with pre-Cert (FDA) on new models  

 

Initial focus: a) diabetes complications incl. CKD, skin 

ulcers, b) early stages of dementia, c) pediatrics 

 

 

 
 

https://www.dayone.swiss/dayone.html


Contributors 

Public 14 

At yesterday’s workshop in Brussels 

• Mappet Walker (Frontiers, Open Science movement) 

• Lutz Groh (InDIG, Germany – new health market) 

• Thomas Brenzikofer (DayOne.swiss, Basel – a hub) 

• Armin Furtwängler (Boehringer, new models) 

• Marco d’Angelantonio (eHealth & chronic diseases) 

• Hilde Stevens (i3health, Brussels – education) 

• Grigorios Tzortzis (iASIS, big data for PM / public health) 

 

 

 



Panel discussion:
Breakthroughs in data-intensive health research
Moderator: Charlotte Geerdink – SwissCore

Prof. Paolo Vineis – Imperial 
College London

Dr. Lee Wen Hwa – Structural 
Genomics Consortium

Dr. Michael Rebhan – Novartis 
Institutes for BioMedical Research



Dr. Frederick Fenter

Frontiers Executive Editor

CLOSING REMARKS



Dr. Samuel Kerrien

Section Manager Data and Knowledge 
Engineering

Blue Project/EPFL, Lausanne, Switzerland

SESSION 2



samuel.kerrien@epfl.ch

Blue Brain Nexus
An open science solution for comprehensive

FAIR data and knowledge management

2018.04.24 – Data Service Workshop, Brussels



❖ Rise of trans-disciplinary science

❖ Issue: domain specific data integration platforms

❖ Challenge: multiple domains, distributed data, enable discovery

❖ Implement FAIR data principles

Why Blue Brain Nexus ?



What is Blue Brain Nexus ?

FAIR Metadata Store

Data Management

FAIR Data Store

Security

IT Infrastructure

3rd Party 
FAIR Metadata Stores

3rd Party 
Data Stores

Application Programming Interface



What is a Knowledge Graph ?

❖ It is a graph

❖ It is semantic

❖ It is smart

❖ It is alive

Relation

Entity Entity



What is a Knowledge Graph ?

❖ It is a graph

❖ It is semantic

❖ It is smart

❖ It is alive



What is a Knowledge Graph ?

❖ It is a graph

❖ It is semantic

❖ It is smart

❖ It is alive

asserted

inferred

Rule: parent of parent is grand parent



What is a Knowledge Graph ?

❖ It is a graph

❖ It is semantic

❖ It is smart

❖ It is alive

Source: http://www.geomarketing.com/wp-content/uploads/2017/11/Amazon-Neptune-Knowledge-Graph.jpg



How to design your own Knowledge Graph with Nexus ?

❖ An entity is defined through a schema (W3C SHACL)

❖ Property types can be:

❖ Literals (int, float, string, ...)

❖ Structured objects 

❖ Link to Ontology terms

❖ Link to other Entities (e.g. provenance)

❖ Semantic constraints

❖ Cardinality

❖ Enumeration

❖ Range

❖ Entity Type/Ontologies

Entity

Property: Type
…

https://www.w3.org/TR/shacl/


Managing Metadata Lifecycle

No Schema Schema v2

Mapping

Migration

Schema v1

Migration

Mapping

Schema v3

Migration

Mapping



What is provenance ?

Source: https://www.w3.org/TR/2013/NOTE-prov-primer-20130430/

PROV-O

PROV-DM

wasDerivedFrom

Dataset Dataset

Activity

Agent

Agent



Why provenance ?

❖ Tracking origin of data

❖ Tracking how data is used (derivation)

❖ Assessing the quality of data

❖ Trust

❖ Reproducibility

❖ Data and algorithm attribution



• Define your entities
• Leverage provenance
• Share your domain

• Import ontologies
• Create and link entities
• Grow your knowledge graph

• Attach raw data to your entities
• Manage data revisions

• Manage platform users/groups
• Secure your dataset and metadata 

• Traverse your knowledge graph
• Find relevant data
• Discover new facts 

• Connect Nexus instances
• Share data
• Search seamlessly

Using Blue Brain Nexus – step by step



What is FAIR data ?

❖ Framework to ensure research data is effectively re-used

❖ A set of 4 principles to ensure that data is made:
❖ Findable, Accessible, Interoperable, Re-usable

❖ Not a goal in itself but a key factor to:
❖ Enable knowledge discovery for both humans and machines

❖ Accelerate innovation

❖ Blue Brain Nexus implements all FAIR principles

2016: Nature Scientific Data / doi:10.1038/sdata.2016.18



Comprehensive FAIR data and knowledge management

Findable Accessible Interoperable Re-usable

Persistent identifiers
High quality metadata
Provenance
Knowledge Graph exploration
Semantic search

Coming soon …
Federation
Inference
Notifications



Comprehensive FAIR data and knowledge management

Findable Accessible Interoperable Re-usable

Open API
Secure
Scalable
Versioning



Comprehensive FAIR data and knowledge management

Findable Accessible Interoperable Re-usable

Supports controlled vocabularies
Uses open standards for data and 
knowledge representation
Enables 5-star Linked Data
Open source & open to extensions



Comprehensive FAIR data and knowledge management

Findable Accessible Interoperable Re-usable

Describe license terms 
of data and metadata
Open schemas
Capture and search 
provenance
Support data evolution 
using migrations



Who is using Blue Brain Nexus ?



Conclusions

❖ Blue Brain Nexus is a comprehensive solution to support Open Science

❖ Data Governance

❖ Data Integration

❖ Data Management

❖ Data Publishing

❖ Blue Brain Nexus is Open Source

❖ We are building a community



samuel.kerrien@epfl.ch
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www.elixir‐europe.org/exceleratewww.elixir‐europe.org/excelerateELIXIR‐EXCELERATE is funded by the European Commission within the Research 
Infrastructures programme of Horizon 2020, grant agreement number 676559.

Open Research Data for Health Workshop | 24.04.2018Open Research Data for Health Workshop | 24.04.2018

Identifying what matters in life (sciences)

Christine Durinx, Associate Director SIB & co‐lead of ELIXIR Data Platform



Building a
sustainable infrastructure
for biological information

across Europe



66%
of databases no or 1 year 

assured funding

Survey ELIXIR Preparation phase
201 Resource managers



14%

23%

62%

15 Years ‐ 326 public life science databases

Attwood et al., 2015



Long‐term sustainability of databases 



Which databases are essential ?



What are ELIXIR Core Data Resources?

Fundamental 
importance

Complete 
collections 
of generic 

value

High levels 
of usage,

scientific quality 
and service



Impact
Scientific 
focus

Indicators

Scientific 
impact

Community

Legal &
funding

infrastructure

Quality

A carefully chosen basket of indicators,
reflecting the multiple facets 
of bioinformatics resources

Durinx et al. 2017



https://f1000research.com/articles/5‐2422/v2



Current set of ELIXIR Core Data Resources

ArrayExpress

CATH

ChEBI

ChEMBL

EGA

ENA

Ensembl

EnsemblGenomes

Europe PMC

Human Protein Atlas

IMExConsortium (IntAct & MINT)

InterPro

PDBe

PRIDE

STRING db

UniProt

https://www.elixir‐europe.org/platforms/data/core‐data‐resources



Life cycle – Data Resources

Emerging

Mature

Legacy

Quality standards
Guide and inform

Monitoring of usage 
trends & scientific impact 



Emerging requirement:
Deposition Databases



To provide guidance about 
repositories for publishing 

open data in the life sciences



Current set of ELIXIR Deposition Databases

ArrayExpress

BioModels

BioSamples

BioStudies

EGA

ENA

EVA

IntAct

MetaboLights

PDBe

PRIDE

https://www.elixir‐europe.org/platforms/data/elixir‐deposition‐databases



Long‐term sustainability of databases 



Eligible for 
shared 

international 
support

Determine
which data  

resources are             
of fundamental 
importance

To design and implement an
international plan for long‐term sustainability



A global coalition to sustain 
essential data resources



Funding Agency B

Research
grants

%

Funding Agency C

Research
grants

%

Funding Agency D

Research
grants

%

Funding Agency A

Research
grants

%

Core Data Resources:
funding allocation

Infrastructure model

Gabella et al. 2018





Core Data Resource 1

Core Data Resource 2

Core Data Resource 3

Core Data 
Resource 4

Core Data 
Resource 5

Core Data Resource 6

Core Data Resource 7



5 Funding agencies



0.9% of total spending
for life science research grants

sufficient for all core data resources

Gabella et al. 2018





ELIXIR‐EXCELERATE is funded by the European Commission within the Research 
Infrastructures programme of Horizon 2020, grant agreement number 676559.
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Cutting-edge technologies 
& services for data-
intensive health research
Knowledge management with the Web of Science™ 
Data Citation Index℠

Ian Potter 

Open Research Data to Support Sustainable Health Initiatives 
24th April 2018, Brussels



What kinds of content and
data exist in the Web of
Science?
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BIOSIS Products
biology & biomedical research
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ar
e

DerwentInnovatio

nsIndex
™

inventionsandpatents

MEDLINE®

medicalresearch

SciELO
Citation

Index
Russian

Citation
Index

KoreanCitationIndex

regionalcitation
indices

Zoological Record®

animal biology / taxonomy

Web of Science™ Core Collection

Science Citation Index – Expanded
Social Science Citation Index

Arts & Humanities Citation Index
Emerging Sources Citation Index

Conference Proceedings Citation Index
Book Citation Index

Current Chemical Reactions
Index Chemicus
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Cl
ari

vate full evaluation

journal submission

Cl
ar

ivate initial evaluation

jo
ur

nal meets ESCI criteria

jo
ur

na
l fa

ils to meet ESCI criteria

jo
ur

na
la

cce
pted for SCIE | SSCI | AHCI

jo
urnal remains in ESCI

Web of
ScienceEmerging

Sources
Citation

Index

Science
Citation
Index –

Expanded

Social
Sciences
Citation

Index

Arts &
Humanities

Citation
Index

scheduled re-
evaluation

The Web of
Science content

selection
process

scheduled re-
evaluation

evidence of peer review

ethical publication practices

enriches or complements the Web of Science

bibliographic information in English

meets technical requirements for deliverables (xml/pdf)

ongoing curation

ES
CI

se
le

ct
io

n
cr

ite
ria

10–12% meet criteria
for SCIE/SSCI/AHCI

~3,500 journals submitted1

~60% meet initial criteria2

most accepted titles will
initially be added to ESCI for

a period of evaluation
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Science
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Citation

Index
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Citation
Index

scheduled re-
evaluation

The Web of
Science content

selection
process

scheduled re-
evaluation

evidence of peer review

ethical publication practices

enriches or complements the Web of Science

bibliographic information in English

meets technical requirements for deliverables (xml/pdf)

ongoing curation

ES
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ria

10–12% meet criteria
for SCIE/SSCI/AHCI

~3,500 journals submitted1

~60% meet initial criteria2

most accepted titles will
initially be added to ESCI for

a period of evaluation

evidence of peer review*

ethical publication practices*

timeliness of publication

meets technical requirements for deliverables (xml/pdf)*

bibliographic information in English*

international editorial conventions

journ
al

pu
bl

ish
ing standards

ed
ito

ria
l content

is there scholarly demand for this material?

how does it compare with similar journals in WoS?

will it complement or enrich WoS with novel content?*

is this subject already well-covered?

in
te

rn
at

ional focus
does the journal target an international audience or

specifically a regional audience?

is international representation among the authorship
and editorial board appropriate for such a journal?

ci
ta

tio
n analysis

total citations

recent citation activity

integration of the journal into the literature over time

authors and editorial board have been cited



What is in a Web of Science
record?



Web of Science
Record

UT

DOI

UIDs

Title

Issue

Pages

Keywords

Journal
name

ISSN
ISBNVolume

Document
type

Research
area WoS

subject
category

Keywords
plus

Language

Publisher

Funding

Editor

Special
issue

Cited
references

Cited
datasets

Times
cited

Book
authors

Chapter
count

Book
DOI

Book
series

Book
group
author

Supplement

Book
details

Date

Location

Sponsor
Conference

title

Meeting
abstract
number

Conference
details

Abstract

IDS
number

Author(s)

Publication
Details

Researcher
ID

Org-
enhanced

Affiliation(s) Address
detail

Author
email

ORCID
ID

Group
author

Reprint
address

Reprint
author
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Web of Science* record 
Includes all key bibliometric information 
- title and abstract 
- authors 
- affiliations 
- publication details 
- funding information 
- subject category 
- keywords 
- datasets 
- cited references

*Web of Science 
Core Collection
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A Web of Science record 
From the Core Collection (SCI-E)
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Associated 
data 
in the Data Citation 
Index

Core 
record 
details

Citation 
network 
all documents citing 
this record / all 
documents cited by 
this record
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Funding 
agency 

acknowledgements, 
funding statements, 

etc.

Associated 
data 
links to data study, 
dataset or other data



Linking data with literature
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Clarivate evaluation

Data repository

Data
Citation

Index

Data Citation Index
selection criteria

ongoing curation
Dataset Software

and code

- > 7 million records in 350 high quality 
repositories 

- Records built from descriptive metadata 
- Cited references 
- Standardized and robust citation formats 
- Connects data with the literature 
- Contextualizes data 
- Helps measure of the contribution of data 
- Credit for data producers 
- Reuse of existing datasets / reproducibility 
- 1900 onwards
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Clarivate evaluation

Data repository

Data
Citation

Index

Data Citation Index
selection criteria

ongoing curation

Dataset Software
and code

persistence and stability – active, deposit policies

funding statements – provenance and funding information

age of material – long preservation of the data

links to research literature

peer review – not universal, but an indication of data quality

basicreposit
or

yp
ub

lis
hing standards

ed
ito

ria
l content

Science and technology

Social sciences

repositories may have a focus or inter- and multi-disciplinary

Arts & humanities

in
te

rn
at

io
nal diversity

diversity amongst contributors, producers, editors

data with an international audience or

a local or regional focus

data
ci

ta
tio

n and standards a recommended standard data citation format

DataCite format (adopted by Clarivate)

ability to link data repository content to the literature
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included

no
ty

et
re

ad
y

re
je

ct
ed selected

~1500 evaluated

~350 selected

Evaluation 
we have evaluated ~1500 repositories 
for inclusion in the Data Citation Index

Inclusion 
over half have been selected but at the present time, a significant proportion do not meet our 
requirements or are not sufficiently advanced for inclusion
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Search for data 
- topic 
- title 
- author 
- author identifiers (ORCID, RID) 
- group author 
- editor 
- DOI
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A Data Citation Index 
record 

from a search for topic=CRISPR
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Web of Science

Streptococcus thermophilus DGCC7710 Genome sequencing
From Repository: European Nucleotide Archive

Group Author(s): DuPont Nutrition and Health

European Nucleotide Archive
Source URL: http://www.ebi.ac.uk/ena/data/view/PRJNA213367
Viewed Date: 16 Jun 2015
Published: 2013
Document Type: Data study
Data Type: nucleotide sequencing information

Abstract
Streptococcus thermophilus is a food-grade lactic acid bacterium widely used in industrial
fermentations for the production of dairy products such as yogurt and various cheeses (cheddar,
mozzarella, emmental, pizza cheese...). Originally selected for its outstanding functional properties -
short generation time, fast milk acidification, casein proteolysis, exopolysaccharide production,
natural competence, and robustness to bacteriophage infection- S. thermophilus DGCC7710 (a.k.a.
RD534) has become a model organism for the study of multiple CRISPR-Cas systems. CRISPR
(Clustered Regularly Interspaced Short Palindromic Repeats) loci are usually flanked by a
heterogenous set of cas (CRISPR-associated) genes that together provide acquired immunity against
invasive nucleic acids such as viruses and plasmids. While three types (I, II, III) of CRISPR-Cas systems
have been defined throughout the bacterial and archaeal domains, DGCC7710 is a rare strain which
has been shown to contain at least one system of each type: type I-E (CRISPR4), type II-A (CRISPR1
and CRISPR3), and type III-A (CRISPR2).

Categories / Classification
Research Areas: Genetics & Heredity

Web of Science Category: Genetics & Heredity

Taxonomic Data:

SUPER TAXA TAXA NOTES
Organism
Classifier

Organism Name Details

Microorganisms,
Bacteria, Eubacteria

Bacteria, Eubacteria,
Microorganisms

Gram-Positive
Cocci

Streptococcus
thermophilus

DGCC7710

Document Information
Language: English

Accession Number: DRCI:DATA2016008007249642

Other Information
Method: Scope= single isolate; Material= DNA; Selection= genome

Cited References in Data Citation Index: 0

See fewer data fields

Citation Network
In Web of Science Core Collection

19
Times Cited

Create Citation Alert

All Times Cited Counts

19 in All Databases

See more counts

0
Cited References

How to cite this Resource

Most recently cited by:

Barrangou, Rodolphe; Coute-Monvoisin,
Anne-Claire; Stahl, Buffy; et al.
Genomic impact of CRISPR immunization
against bacteriophages.
BIOCHEMICAL SOCIETY TRANSACTIONS
(2013)

Karvelis, Tautvydas; Gasiunas, Giedrius;
Miksys, Algirdas; et al.
crRNA and tracrRNA guide Cas9-mediated
DNA interference in Streptococcus
thermophilus.
RNA BIOLOGY (2013)

View All

Use in Web of Science
Web of Science Usage Count

0 0
Last 180 Days Since 2013

This record is from:
Data Citation Index

Suggest a correction

If you would like to improve the quality of
the data in this record, please suggest a
correction.

Web of Science InCites Journal Citation Reports Essential Science Indicators EndNote Publons Ian Help English

My Tools Search History Marked List

Add to Marked ListSave to EndNote online 1 of 2,459

Learn more

Search Search Results

A Data Citation Index 
record 

from a search for topic=CRISPR



 18

Web of Science

Streptococcus thermophilus DGCC7710 Genome sequencing
From Repository: European Nucleotide Archive

Group Author(s): DuPont Nutrition and Health

European Nucleotide Archive
Source URL: http://www.ebi.ac.uk/ena/data/view/PRJNA213367
Viewed Date: 16 Jun 2015
Published: 2013
Document Type: Data study
Data Type: nucleotide sequencing information

Abstract
Streptococcus thermophilus is a food-grade lactic acid bacterium widely used in industrial
fermentations for the production of dairy products such as yogurt and various cheeses (cheddar,
mozzarella, emmental, pizza cheese...). Originally selected for its outstanding functional properties -
short generation time, fast milk acidification, casein proteolysis, exopolysaccharide production,
natural competence, and robustness to bacteriophage infection- S. thermophilus DGCC7710 (a.k.a.
RD534) has become a model organism for the study of multiple CRISPR-Cas systems. CRISPR
(Clustered Regularly Interspaced Short Palindromic Repeats) loci are usually flanked by a
heterogenous set of cas (CRISPR-associated) genes that together provide acquired immunity against
invasive nucleic acids such as viruses and plasmids. While three types (I, II, III) of CRISPR-Cas systems
have been defined throughout the bacterial and archaeal domains, DGCC7710 is a rare strain which
has been shown to contain at least one system of each type: type I-E (CRISPR4), type II-A (CRISPR1
and CRISPR3), and type III-A (CRISPR2).

Categories / Classification
Research Areas: Genetics & Heredity

Web of Science Category: Genetics & Heredity

Taxonomic Data:

SUPER TAXA TAXA NOTES
Organism
Classifier

Organism Name Details

Microorganisms,
Bacteria, Eubacteria

Bacteria, Eubacteria,
Microorganisms

Gram-Positive
Cocci

Streptococcus
thermophilus

DGCC7710

Document Information
Language: English

Accession Number: DRCI:DATA2016008007249642

Other Information
Method: Scope= single isolate; Material= DNA; Selection= genome

Cited References in Data Citation Index: 0

See fewer data fields

Citation Network
In Web of Science Core Collection

19
Times Cited

Create Citation Alert

All Times Cited Counts

19 in All Databases

See more counts

0
Cited References

How to cite this Resource

Most recently cited by:

Barrangou, Rodolphe; Coute-Monvoisin,
Anne-Claire; Stahl, Buffy; et al.
Genomic impact of CRISPR immunization
against bacteriophages.
BIOCHEMICAL SOCIETY TRANSACTIONS
(2013)

Karvelis, Tautvydas; Gasiunas, Giedrius;
Miksys, Algirdas; et al.
crRNA and tracrRNA guide Cas9-mediated
DNA interference in Streptococcus
thermophilus.
RNA BIOLOGY (2013)

View All

Use in Web of Science
Web of Science Usage Count

0 0
Last 180 Days Since 2013

This record is from:
Data Citation Index

Suggest a correction

If you would like to improve the quality of
the data in this record, please suggest a
correction.

Web of Science InCites Journal Citation Reports Essential Science Indicators EndNote Publons Ian Help English

My Tools Search History Marked List

Add to Marked ListSave to EndNote online 1 of 2,459

Learn more

Search Search Results

Core data 
record 
details 

Including 
repository, data 

type, and links

Citations 
documents in the 
Web of Science that 
cite this data
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Web of Science

Streptococcus thermophilus DGCC7710 Genome sequencing
From Repository: European Nucleotide Archive

Group Author(s): DuPont Nutrition and Health

European Nucleotide Archive
Source URL: http://www.ebi.ac.uk/ena/data/view/PRJNA213367
Viewed Date: 16 Jun 2015
Published: 2013
Document Type: Data study
Data Type: nucleotide sequencing information

Abstract
Streptococcus thermophilus is a food-grade lactic acid bacterium widely used in industrial
fermentations for the production of dairy products such as yogurt and various cheeses (cheddar,
mozzarella, emmental, pizza cheese...). Originally selected for its outstanding functional properties -
short generation time, fast milk acidification, casein proteolysis, exopolysaccharide production,
natural competence, and robustness to bacteriophage infection- S. thermophilus DGCC7710 (a.k.a.
RD534) has become a model organism for the study of multiple CRISPR-Cas systems. CRISPR
(Clustered Regularly Interspaced Short Palindromic Repeats) loci are usually flanked by a
heterogenous set of cas (CRISPR-associated) genes that together provide acquired immunity against
invasive nucleic acids such as viruses and plasmids. While three types (I, II, III) of CRISPR-Cas systems
have been defined throughout the bacterial and archaeal domains, DGCC7710 is a rare strain which
has been shown to contain at least one system of each type: type I-E (CRISPR4), type II-A (CRISPR1
and CRISPR3), and type III-A (CRISPR2).

Categories / Classification
Research Areas: Genetics & Heredity
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Taxonomic Data:
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Other Information
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Cited References in Data Citation Index: 0

See fewer data fields

Citation Network
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Times Cited

Create Citation Alert
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See more counts
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Cited References
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Genomic impact of CRISPR immunization
against bacteriophages.
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View All
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This record is from:
Data Citation Index
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the data in this record, please suggest a
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Web of Science InCites Journal Citation Reports Essential Science Indicators EndNote Publons Ian Help English

My Tools Search History Marked List

Add to Marked ListSave to EndNote online 1 of 2,459

Learn more

Search Search Results

Other 
record 
details 
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accession 

numbers and 
other 
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available in 
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Web of Science

Web of Science InCites Journal Citation Reports Essential Science Indicators EndNote Publons Ian Help English 

My Tools Search History Marked List

 Select Page    

 Add to Marked List

 Create Citation Report

 Analyze Results

Citing Articles: 19
(from Web of Science Core Collection)

For: Streptococcus thermophilus
DGCC7710 Genome sequencing
...Less

Times Cited Counts

19 in All Databases

19 in Web of Science Core Collection

19 in BIOSIS Citation Index

0 in Chinese Science Citation Database

0 data sets in Data Citation Index

19 publication in Data Citation Index

0 in Russian Science Citation Index

0 in SciELO Citation Index

View Additional Times Cited Counts

Refine Results

Sort by:      Page 1  of 2

Genomic impact of CRISPR immunization against
bacteriophages

Associated Data

By: Barrangou, Rodolphe; Coute-Monvoisin, Anne-Claire; Stahl,
Bu y; et al.
BIOCHEMICAL SOCIETY TRANSACTIONS   Volume: 41   Pages:
1383-1391   Part: 6   Published: DEC 2013

 Free Full Text from Publisher   

View Abstract

Times Cited: 23 
(from Web of Science Core
Collection)

crRNA and tracrRNA guide Cas9-mediated DNA
interference in Streptococcus thermophilus

Associated Data

By: Karvelis, Tautvydas; Gasiunas, Giedrius; Miksys, Algirdas; et
al.
RNA BIOLOGY   Volume: 10   Issue: 5   Special Issue: SI   Pages:
841-851   Published: MAY 1 2013

 Free Full Text from Publisher   

View Abstract

Times Cited: 71 
(from Web of Science Core
Collection)

The Population and Evolutionary Dynamics of Phage
and Bacteria with CRISPR-Mediated Immunity

Associated Data

By: Levin, Bruce R.; Moineau, Sylvain; Bushman, Mary; et al.
PLOS GENETICS   Volume: 9   Issue: 3     Article Number:
e1003312   Published: MAR 2013

 Free Full Text from Publisher   

View Abstract

Times Cited: 58 
(from Web of Science Core
Collection)

In vitro reconstitution of Cascade-mediated CRISPR
immunity in Streptococcus thermophilus

Associated Data

By: Sinkunas, Tomas; Gasiunas, Giedrius; Waghmare, Sakharam
P.; et al.
EMBO JOURNAL   Volume: 32   Issue: 3   Pages: 385-394
  Published: FEB 6 2013

 Free Full Text from Publisher   

View Abstract

Times Cited: 104 
(from Web of Science Core
Collection)

Phage mutations in response to CRISPR diversification
in a bacterial population

Times Cited: 46 
(from Web of Science Core
Collection)

Search within results for...

Filter results by:
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 Open Access (14)

Associated Data (19)

Refine
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CELL BIOLOGY (2)

Refine

Date Times Cited Usage Count
More
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Usage Count 

3.
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for a Data Citation Index record
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Standardized citation formats are important for data 
see FORCE11 Joint Declaration of data citation principles — https://www.force11.org/datacitationprinciples

https://www.force11.org/datacitationprinciples
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Elements of a data citation 
Required elements follow the basic, discipline-agnostic data citation guidelines proposed by DataCite (https://www.datacite.org/services/cite-your-

data.html). Metadata elements needed for data citation include

https://www.datacite.org/services/cite-your-data.html
https://www.datacite.org/services/cite-your-data.html
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A unique identifier is required — permanency is better 
only about 30–40% of data objects currently have a DOI or other permanent identifier — the remainder have URLs
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Web of Science

Streptococcus thermophilus DGCC7710 Genome sequencing
From Repository: European Nucleotide Archive

Group Author(s): DuPont Nutrition and Health

European Nucleotide Archive
Source URL: http://www.ebi.ac.uk/ena/data/view/PRJNA213367
Viewed Date: 16 Jun 2015
Published: 2013
Document Type: Data study
Data Type: nucleotide sequencing information

Abstract
Streptococcus thermophilus is a food-grade lactic acid bacterium widely used in industrial
fermentations for the production of dairy products such as yogurt and various cheeses (cheddar,
mozzarella, emmental, pizza cheese...). Originally selected for its outstanding functional properties -
short generation time, fast milk acidification, casein proteolysis, exopolysaccharide production,
natural competence, and robustness to bacteriophage infection- S. thermophilus DGCC7710 (a.k.a.
RD534) has become a model organism for the study of multiple CRISPR-Cas systems. CRISPR
(Clustered Regularly Interspaced Short Palindromic Repeats) loci are usually flanked by a
heterogenous set of cas (CRISPR-associated) genes that together provide acquired immunity against
invasive nucleic acids such as viruses and plasmids. While three types (I, II, III) of CRISPR-Cas systems
have been defined throughout the bacterial and archaeal domains, DGCC7710 is a rare strain which
has been shown to contain at least one system of each type: type I-E (CRISPR4), type II-A (CRISPR1
and CRISPR3), and type III-A (CRISPR2).

Categories / Classification
Research Areas: Genetics & Heredity

Web of Science Category: Genetics & Heredity

Taxonomic Data:

SUPER TAXA TAXA NOTES
Organism
Classifier

Organism Name Details

Microorganisms,
Bacteria, Eubacteria

Bacteria, Eubacteria,
Microorganisms

Gram-Positive
Cocci

Streptococcus
thermophilus

DGCC7710

Document Information
Language: English

Accession Number: DRCI:DATA2016008007249642

Other Information
Method: Scope= single isolate; Material= DNA; Selection= genome

Cited References in Data Citation Index: 0

See fewer data fields

Citation Network
In Web of Science Core Collection

19
Times Cited

Create Citation Alert

All Times Cited Counts

19 in All Databases

See more counts

0
Cited References

How to cite this Resource

Most recently cited by:

Barrangou, Rodolphe; Coute-Monvoisin,
Anne-Claire; Stahl, Buffy; et al.
Genomic impact of CRISPR immunization
against bacteriophages.
BIOCHEMICAL SOCIETY TRANSACTIONS
(2013)

Karvelis, Tautvydas; Gasiunas, Giedrius;
Miksys, Algirdas; et al.
crRNA and tracrRNA guide Cas9-mediated
DNA interference in Streptococcus
thermophilus.
RNA BIOLOGY (2013)

View All

Use in Web of Science
Web of Science Usage Count

0 0
Last 180 Days Since 2013

This record is from:
Data Citation Index

Suggest a correction

If you would like to improve the quality of
the data in this record, please suggest a
correction.

Web of Science InCites Journal Citation Reports Essential Science Indicators EndNote Publons Ian Help English

My Tools Search History Marked List

Add to Marked ListSave to EndNote online 1 of 2,459

Learn more

Search Search Results
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Web of Science
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Clarivate Analytics recommends citing this resource as:  
DuPont Nutrition and Health (2013): Streptococcus thermophilus DGCC7710 Genome sequencing. 
European Nucleotide Archive. http://www.ebi.ac.uk/ena/data/view/PRJNA213367



 28

Re
po

sit
or

y/
pu

blisher/provider best practices

curate and validate metadata for completeness, accuracy, and consistency

issue permanent IDs for data objects

practice versioning and maintain detailed update information

indicate data resource type in metadata

ensure clear attribution for data objects

document the aim of the repository and its inclusion policies

provide unique landing pages for data objects
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Pu
bl

ish

er/fu
nder best practices

create and publish guidelines for data deposition

develop and promote formal data citation policies

establish metadata criteria to allow persistent and unique identification of data in citations

state and enforce requirements for data sharing and citation
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Im
po

rta
nt practices for datacitation

cite papers that describe the data in addition to the data itself

cite in the bibliography or specific acknowledgement, not as footnotes

cite in a recognized style (e.g. DataCite or Clarivate)

be specific, cite the exact version of any dataset – provide any criteria (e.g. timeframes) applied

cite data at the finest level of granularity available – provide more information in the text if necessary

always include identifiers where available (DOI, repository-assigned ID)

consider data as a primary record of research – cite and be cited

formal citation lets us link and track data citations in the Web of Science



The Data Citation Index in
numbers



 32

252
subject categories

life sciences 38%

physical sciences
22%

social sciences 22%

multidisciplinary 13%
arts &

hum
anities

3%
technology

2%

95%
open access

Global coverage

north america 50%

europe 38%

asia 6%
australia

4% worldwide 1%

africa
2%

note that geographic coverage does not 
represent geographic origin of the data objects 

— this the location of the repository



Ian Potter, Global Business Development Manager, Publishing & Associations | ian.potter@clarivate.com | clarivate.com

http://clarivate.com
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Infectious Diseases



Frontiers’ Mission

“to build an Open Science platform where everybody has equal opportunity to 
seek, share and generate knowledge, and that empowers researchers in their 
daily work.”
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School

Bacterial 
programmed cell 
death and quorum 
sensing are direct 
examples of 
prokaryote …30x information 

richness [1]

Renaud Richardet, et al; Large-scale extraction of brain connectivity from the neuroscientific literature, Bioinformatics, Volume 31, Issue 10, 15 May 2015





Knowledge graph of 100 authors, approx. 5’000 publications



















Open Science
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A bit about me

• Research Software Engineer (RSE)

• Part of research team at Knowledge Media institue,The Open 
University

• Develop, build, maintain and operate CORE (https://core.ac.uk)

• Participation in TM related projects (OpenMinTed, FosterPlus, 
FIT4RRI, Jisc dedup, Jisc analytics dashboard) 



What is CORE 

• https://core.ac.uk

• An Open Access scientific literature aggregator

• Collects (aggregates) scholarly data from >3500 data sources (IRs, journals, 
subject repositories)

• At the moment: 125 million metadata records 

• 11m full text records

• World’s largest full text OA dataset

• Content Enrichments

• Set of services on top 

(“Google scholar for Open Access“)

https://core.ac.uk/


Mission of CORE

Aggregate all open access content distributed across 
different systems worldwide, enrich this content and 

provide access to it through a set of services …



Value of aggregation

- Reduce the time to access information

- Standardise and harmonise content from many providers

- Enrich content with new information

- Provide harmonised access to users

- Enable the discovery of new information

Data providers

Aggregator

Services
Human user

Machine user

Typically little or no support



Aggregating OA content

- Up to 90% of a typical text-miner’s time is spent on gathering and 
harmonising the data. This is wasteful!

- Large scale aggregations are expensive, so can hardly be maintained 
professionally by individual text-miners => professional maintenance 
and wide sharing of the aggregated data needed.

- Reduce costs and enable the quick start of TDM  projects. 

- Enable the deployment of TDM solutions as services in real-world 
applications.



Why Text Mining on scientific literature

• Literature Based Discovery

• Support exploratory access to research literature

• Summarisation of research findings

• Question answering and semantic search

• Monitor research trends

• Understand how to direct research funding

• Plagiarism detection

• Automate peer review

“Research papers are the most complete representation of human knowledge.“ 



TDM scientist workflow

Source: https://www.oreilly.com/ideas/data-analysis-just-one-component-of-the-data-science-workflow



CORE services

• API
• Fully RESTful API for interactive, transactional access to the corpus

• Datasets
• Processed, ready to TM dataset

• FastSync
• Fast enterprise incremental access to CORE’s data

• Publisher Connector
• Seamless access to OA articles from non-standard publishers systems

• Recommender
• Provision of relevant/similar publications

• Dashboard
• Allows IR managers to control their CORE content



OpenMinTed

• A platform to foster TDM over scientific literature

• Brings together data sources otherwise scattered all around

• Address the lack of interoperability of TDM tools

• Portal for TDM experts but supports non-expert users to run 
prepared workflows 

• Ready workflows to use

• Launching on 24th May – join us!



OpenMinTed platform



OpenMinTeD workflow editor



One number to take away

(up to) 90% time on a TM task is spent 
to acquire content and “plumbing” 
around

90% Of content is closed (does it imply 
that 90% of possible apps is also 
closed?)

90 Tb (as of 2018) to store all of OA 
literature (and that is just the OA part!)



Thank you !

Lucas Anastasiou

Project Officer - Open Access Publishing

Knowledge Media Institute,

The Open University

---

http://core.ac.uk/about

twitter.com/oacore

http://core.ac.uk/about


Panel discussion: Cutting-edge technologies and services for 
data-intensive health research
Moderator: Dr. Frederick Fenter – Frontiers

Dr. Ian Potter –
Clarivate Analytics

Dr. Samuel Kerrien – Blue 
Brain Project/EPFL

Dr. Lucas Anastasiou –
The Open University

Dr. Christine Durinx – Swiss 
Institute of Bioinformatics

Dr. Mattia Albergante – Frontiers



Achieving open research 
data in health –
overcoming the EU policy, 
institutional, and regulatory
challenges
Moderator: Dr. Monica Dietl – Senior 
Advisor Science|Business

SESSION 3



Dr. Cornelius Schmaltz

Head of Unit for Strategy, European 
Commission

DG Research and Innovation, Brussels, 
Belgium

SESSION 3 – OPENING KEYNOTE



‘Open Research Data to Support 
Sustainable Health Initiatives’

Session 3: Policy, regulatory and institutional 
challenges & actions at EU level to support 
open research data in health

Brussels, 24 April 2018

Ellas PAPADOPOULOU

Cornelius SCHMALTZ, MD (Head of Unit)

RTD.E.1 Health Research - "Strategy"

European Commission

April 24th, 2018, Brussels 



Why Open Science? 

Open Science = Systemic transition of science
system which affects the way:

• Research is performed

• Knowledge is shared/diffused/preserved

• Research projects/results are evaluated

• Research is funded

• Researchers are rewarded

• Future researchers are trained



Why Open Science? 

Open access to research data: right to access and
re-use research data

Opening up research data has the potential to:

• improve the quality of scientific results

• avoid unnecessary duplications

• involve societal actors

• and significantly contribute to economic growth
(through open innovation)



Why Open Science? 

May 2016, Competitiveness Council conclusions:

‘The transition towards an Open Science system’

“Open Science has the potential to increase the quality,
impact and benefits of science and to accelerate
advancement of knowledge by making it more reliable,
more efficient and accurate, better understandable by
society and responsive to societal challenges, and has the
potential to enable growth and innovation through reuse
of scientific results by all stakeholders at all levels of
society, and ultimately contribute to growth and
competitiveness of Europe”.



Why Open Science? 

"Open Science is a new paradigm
that emphasizes the sharing of
research early in the process. Why is
this important?
Because data is the fuel of Open
Science and making data FAIR
(findable, accessible, interoperable
and re-useable) is crucial to making
the engine of Open Science work."

Source: BLOG POST By Carlos Moedas29 November
2017



• The integration of fragmented information systems into the 
clinical life cycle => discovery of relevant associations

• Clinical trials/interoperable health records => easier to find 
suitable participants and to design and assess the feasibility of 
new studies

• A more systematic identification of drug safety signals => 
personalized medicine analyses via appropriate patient and/or 
population stratification methodologies.

• Benefits for translational research into health and well-being => 
improve models of common disease to better understand the 
progression of rare diseases

Open Science and Health Research Data



Open Science and Health Research Data

• Render health research data FAIR, Findable, Accessible, 
Interoperable and Re-usable and avoid the duplication of 
efforts => gain time for patients, avoid waste of precious 
patients’ efforts (clinical trials)

• Facilitate and enhance the validation/verification of health 
research results

• Increase collaborative methods and technological progress in 
health research applications

• Opportunities for enhanced personalized prevention, prognosis, 
diagnosis and treatment

• Efficiency and effectiveness of prediction and prevention 
strategies or of medical interventions, health services, and 
health policies



From Challenges to Policy…
Holistic Policy Agenda – Scope & Ambitions

… 4 policy ambitions with regard to the use & management of 

research results and data

✓ Open Data:  FAIR data sharing is the default for funding scientific 
research

✓ Science cloud: All EU researchers are able to deposit, access and 
analyse European scientific data through the open science cloud, 
without leaving their desk

✓ Altmetrics: Alternative metrics (next generation metrics) to 
complement conventional indicators for research quality and 
impact (e.g. Journal Impact Factors and citations)

✓ Future of scholarly communication: All peer reviewed scientific 
publications are freely accessible



From Challenges to Policy…
Holistic Policy Agenda – Scope & Ambitions

4 policy ambitions with regard to relations with research actors 
(researchers, institutions and funders)

✓ Rewards: The European research career evaluation system fully 
acknowledges Open Science activities

✓ Research Integrity: All publicly funded research in the EU 
adheres to commonly agreed Open Science Standards of 
Research Integrity

✓ Education and skills: All young scientists in Europe have the 
necessary skills and support to apply Open Science research 
routines and practices

✓ Citizen Science: CS significantly contribute and are recognised 
as valid knowledge producers of European science



From Policy to Action…

• The H2020 Open Research Data Pilot (ORDP) 
aims to improve and maximise access to and re-use 
of research data generated by Horizon 2020 projects 

• The ORDP takes into account the need to balance 
openness and protection of scientific 
information, commercialisation and IPR, privacy 
concerns, security as well as data management and 
preservation questions. 

• As of 01 January 2017 the ORDP is applicable by 
default to Health research H2020 funded projects 



From Policy to Action… 
Art. 29.3 of H2020 MGA – extract

[OPTION 1a for actions participating in the Open Research Data Pilot:
Regarding the digital research data generated in the action (‘data’), the
beneficiaries must:

(a) deposit in a research data repository and take measures to make
it possible for third parties to access, mine, exploit, reproduce and
disseminate — free of charge for any user — the following:

(i) the data, including associated metadata, needed to validate the
results presented in scientific publications, as soon as possible;

[…]

(iii) other data, including associated metadata, as specified and
within the deadlines laid down in the ‘data management plan’ (see
Annex 1);

(b) provide information — via the repository — about tools and
instruments at the disposal of the beneficiaries and necessary for
validating the results (and — where possible — provide the tools and
instruments themselves)



Participation in the ORD pilot is not part of the evaluation of
proposals

"[…] However, good research data management as such should be
addressed under the impact criterion, as relevant to the project"

A Data Management Plan (DMP) should include information on

• the handling of research data during and after the end of the project

• what data will be collected, processed and/or generated which
methodology and standards will be applied

• whether data will be shared/made open access and

• how data will be curated and preserved (including after the end of
the project)

From Policy to Action… 



DMP template: provided in Annex I [of the H2020 FAIR Data Guidelines]

DMP - a 'living' document "[…] Since participation in the ORD pilot is not an
evaluation criterion, the proposal is not expected to contain a fully developed
DMP"

Costs related to ORDP are eligible for reimbursement (Article 6 and Article
6.2.D.3, but also other articles relevant for the cost category chosen)

Guidelines on FAIR Data Management in Horizon 2020

http://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/hi/oa_pilot/h20
20-hi-oa-data-mgt_en.pdf

http://ec.europa.eu/research/participants/docs/h2020-funding-guide/cross-cutting-
issues/open-access-data-management/data-management_en.htm

Annotations specific for health research projects are available in the
H2020 Participant Portal

http://ec.europa.eu/research/participants/data/ref/h2020/other/gm/reporting/h2020-tpl-

oa-data-mgt-plan-annotated_en.pdf

From Policy to Action… 

http://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/hi/oa_pilot/h2020-hi-oa-data-mgt_en.pdf
http://ec.europa.eu/research/participants/docs/h2020-funding-guide/cross-cutting-issues/open-access-data-management/data-management_en.htm
http://ec.europa.eu/research/participants/data/ref/h2020/other/gm/reporting/h2020-tpl-oa-data-mgt-plan-annotated_en.pdf


The following data is concerned:

• Data underlying scientific publications, appropriately
anonymised and complying with data protection rules

• Additional data defined and agreed by the consortium in
the data management plan (DMP) (avoiding potential IP and
confidentiality infringements)

The following data is not concerned

• Any type of data prior to publication (unless otherwise
agreed upon by the consortium)

• Raw/individual patient data (IPD) unless appropriately
anonymised and compliant with data protection rules

From Policy to Action… 



Art. 29.3: "As an exception, the beneficiaries do not have to ensure open
access to specific parts of their research data under Point (a)(i) and (iii), if the
achievement of the action's main objective (as described in Annex 1) would be
jeopardised by making those specific parts of the research data openly
accessible. In this case, the data management plan must contain the reasons
for not giving access."

Opt-out possibilities

• during the application phase

• during the grant agreement preparation (GAP) phase and

• after the signature of the grant agreement

Reasons for opting out

• Obligation to protect results

• Security obligations

• Protection of personal data

• Project does not collect/generate data

• Other legitimate reasons

From Policy to Action… 



From Policy to Action…
Opting out is possible for concrete and well-justified reasons

BUT

• It concerns data underlying publications => results need to be
protected before publication => generally no conflict with obligation
to protect results

• It does not concern non-anonymised patient data => generally
no conflict with data protection rules

THEREFORE

• for SC1 projects generally no reason to opt-out

• If there is a reason to opt-out this must be specifically explained and
not just refer to the obligation to protection personal data or results

First Results of ORDP in SC1

• Intense information campaign…

• = > 49 grant agreements signed in Jan2018 - only three
projects opted out

• Successful outcome: demonstrates understanding of
scientists that the ORDP does not threaten intellectual
property protection and/or protection of personal data



From Policy to Action… 
The case of Public Health Emergencies (PHEs)

Recent change to Article 29.3 of H2020 MGA (18/10/2017): 'Open
access to research data' to provide for third party access to research
data in health actions in cases of public health emergencies

[…] (ii) [OPTION A for health actions that participate in the Open
Research Data Pilot, if foreseen in the work programme: data which is
relevant for addressing a public health emergency, if specifically
requested by the [Commission][Agency] and within the deadline
specified in the request][OPTION B: not applicable];

Rationale: acquire and share relevant research data as rapidly as
possible for the most adequate and timely public health response.



Examples of international initiatives/organisations

• International Human Epigenome Consortium (IHEC): "A long term objective of IHEC is
to understand the extent to which the epigenome has shaped human populations over
generations and in response to the environment

• http://epigenomesportal.ca/ihec/ - IHEC data portal

• International Cancer Genome Consortium (ICGC): "To obtain a comprehensive
description of genomic, transcriptomic and epigenomic changes in 50 different tumor
types and/or subtypes which are of clinical and societal importance across the globe"

• https://dcc.icgc.org/ - ICGC data portal

• International Human Mircobiome Consortium (IHMC): "…The Consortium’s efforts are
focused on generating a shared comprehensive data resource that will enable
investigators to characterize the relationship between the composition of the human
microbiome (or of parts of the human microbiome) and human health and disease."

• http://www.human-microbiome.org/index.php?id=30

From Policy to Action… 

http://epigenomesportal.ca/ihec/
https://dcc.icgc.org/
http://www.human-microbiome.org/index.php?id=30


Examples of EU-funded projects/initiatives

RD-Connect (Topic: HEALTH.2012.2.1.1-1-C - Databases, biobanks and 'clinical bio-informatics' hub for rare diseases
FP7-HEALTH-2012-INNOVATION-1): an integrated platform connecting databases, registries, biobanks and clinical
bioinformatics for rare disease research. To help researchers study rare diseases, RD-Connect links different data
types - omics (e.g. genomics), clinical information, patient registries and biobanks - into a common resource. RD-Connect
enables scientists and clinicians around the world to analyse genomics data and share them with other researchers. By
making data accessible beyond the usual institutional and national boundaries, RD-Connect speeds up research,
diagnosis and therapy development to improve the lives of patients with rare diseases - http://rd-connect.eu/

European Network for Cancer Research in Children and Adolescents (Topic: HEALTH.2010.2.4.1-3 - Structuring
clinical research in paediatric and adolescent oncology in Europe. FP7-HEALTH-2010-single-stage): developed a cloud-based
solution architecture of the Advanced Biomedical Collaboration Domain for Europe (ABCD-4-E), allowing integration of
pseudonymised data pooled from different sources and linking clinical trials data with biological data from
biobanks in the context of the development of European Virtual Institute for translational and clinical research in paediatric
oncology. A 'Survivorship Passport', a single document summarising the patients’ cancer treatments and providing long-
term recommendations based on individual cancer treatment related risks, developed jointly by ENCCA and PanCareSurFUP
(PanCare Childhood and Adolescent Cancer Survivor Care and Follow-Up Studies) project is being further developed to
become a cloud application available across borders. - https://cordis.europa.eu/project/rcn/98250_en.html /

EuroPOND initiative (Topic: PHC-02-2015 - Understanding disease: systems medicine H2020-PHC-2015-two-stage ):
team of scientists spanning computational neuroscience and clinical neurology. Is developing computational models and
using state-of-the-art data-science techniques to understand a range of neurological disorders. Learning
characteristic patterns of progression directly from large medical data sets including Alzheimer’s disease, Multiple
Sclerosis, normal ageing, and abnormal brain development in preterm infants. These disease signatures will enable
improved diagnosis and management of neurological disorders. https://www.cordis.europa.eu/project/rcn/199720_en.html

From Policy to Action…

http://rd-connect.eu/
https://cordis.europa.eu/project/rcn/98250_en.html /
https://www.cordis.europa.eu/project/rcn/199720_en.html


Embedding OS principles in H2020 SC1 (Health) WP 2018-2020 (examples)

• Exploiting research results and potential of the human microbiome for personalised prediction
and prevention of disease - 50M€ - "[…] Proposals should build on data from existing
microbiome projects and, as appropriate, on data from other international initiatives.
Focussed production of new data should make subject coverage more comprehensive
with the aim of delivering more valuable clinical tools […]"

• Data integration and data-driven in-silico models for enabling personalised medicine - a
European standardization framework - 2M€ "[…] The proposal should establish a forum
for in-silico methodologies applied in translational and clinical research, where different
transnational initiatives should meet and debate on their standardisation strategies. The
project should evaluate the data integration and data-driven in-silico models strategies and
identify best practices for integrating and modelling heterogeneous human disease
data transnationally […]"

• International flagship collaboration with Canada for human data storage, integration and
sharing to enable personalised medicine approaches: 40M€ "[…] To build a collaboration of
stakeholders in Europe and Canada in the domain of repositories storing and sharing
human –omics data that will create a framework for long-term cooperation. In order to do
so, this programme aims to enhance and standardise data deposition, curation and
exchange procedures thus ensuring better data reuse and increased benefit to the
scientific communities worldwide […]"

From Policy to Action…



Future framework programme and Open 
Science

"I am convinced that the core 
values of Horizon 2020 and its 
successor have to be:"

EXCELLENCE OPENNESS IMPACT



Health Research and Innovation Cloud (HRIC)

• Digital health platform to enable for data sharing and 
analysis for health research across the EU

• 13th of March, 2018:  Workshop to explore the 
possibility and necessity to establish a Health Research 
and Innovation Cloud (HRIC) Participants: the user-
community

• Objective: exchange ideas /concepts on a Health cloud 
for health research, the benefits for the end-users and 
the technical specifications for establishing a health 
cloud

• Next steps: explore options for implementation of a 
HRIC



Challenges ahead

• Need for data and metadata standards: health 
research-specific standards for data sharing but also 
rules how to apply those standards

• Need for common ontologies for better data 
harmonization per health research 
community/discipline

• Need for additional (specific and generic) searchable 
repositories

• Strong need for data protection and privacy guidelines 
and compliance with the GDPR provisions



Challenges ahead

• Digital tools for data collection and exchange and 
facilitating analytically-driven data integration (e.g. 
the integration of a wide variety of real-world data 
with clinical trials data) 

• How to share ‘rich’, connected datasets in a 
GDPR compliant manner?

• Definition of ‘personal data’ - re-identification of 
‘anonymised’ data through linkages

• Specific consent (or specific legal base) vs. the need 
for re-use, re-analysis



Saila Rinne

Programme Officer, Unit Data Policy and 
Innovation

DG CONNECT, Luxembourg

SESSION 3 – PANEL DISCUSSION





Prof. Eva Mendez

Young European Research Universities 
(YERUN), OSPP

Madrid, Spain

SESSION 3 – PANEL DISCUSSION



Stephan Kuster

Secretary General, Science Europe

Brussels, Belgium

SESSION 3 – PANEL DISCUSSION
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Tamás Bereczky

Coordinator EUPATI Germany, Patient 
Cluster lead IMI Big Data Project Harmony

Berlin, Germany

SESSION 3 – PANEL DISCUSSION



Jeanette Frey 

Director BCU Lausanne, Vice-President

LIBER, Lausanne, Switzerland

SESSION 3 – PANEL DISCUSSION



LIBER 

Strategy

2018-2022



Panel discussion:

Achieving open research 
data in health – overcoming 
the EU policy, institutional, 
and regulatory challenges

Moderator: Dr. Monica Dietl
Science|Business

Prof. Eva Mendez 

YERUN, OSPP 
Saila Rinne

DG Connect

Tamás Bereczky

EUPATI Germany

Dr. Cornelius 

Schmalz

DG RTD

Stephan Kuster

Science Europe

Jeanette Frey 

LIBER



Dr. Frederick Fenter

Frontiers Executive Editor

WELCOME



Heartfelt thanks 
for your participation!

Please join us 

at the networking reception 
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