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Source: http://omicsmaps.com

• Geographically 
distributed data 
production

• Open data mandates of 
National and European 
funders 

• Secure access and 
governance of human data

Data challenges & Opportunities

http://omicsmaps.com/


European Infrastructure for life-science data

Data

Tools
Standards

Compute

…delivered in partnership 
with research communities

Training and Skills



A network of data Nodes

• ELIXIR Nodes are funded 
nationally 

• ELIXIR Nodes build on 
national strengths and 
priorities

• ELIXIR Nodes provides a 
national framework for long-
term resource management

de.NBI	- The	German	Network	for
Bioinformatics Infrastructure

de.NBI	consortium

• 39	project partners
• 30	institutions
• 8	service centers
• designated national	German
node in	ELIXIR

www.denbi.de



Distributed infrastructure with shared services

ELIXIR’s Platforms of shared services
- Accessed internationally
- Operated by Nodes
- Funded by national and international schemes
- Connected through ELIXIR’s technical programme

Hub Node



ELIXIR

Technical Platforms that 
connect Compute, Data, Tools, 
Interoperability and Training 
services between Nodes 

PROTEOMICS

METABOLOMICS

HUMAN CELL 

ATLAS

HUMAN COPY NUMBER 

VARIATION
GALAXY

FOOD AND 

NUTRITION

MICROBIAL 

BIOTECHNOLOGY

ELIXIR Communities that 
connect domain experts 
between Nodes



Plant sciences 

• Mission: facilitate genotype-phenotype 
analyses for crop and tree species 

• Actions:

• Develop standards for representation of 
genotypic and phenotypic data

• Make data discoverable and interoperable 
through common APIs 

• Annotate and submit key exemplar datasets to 
relevant public archives

• Develop reusable modules for visualisations

• Disseminate best practices and tools to national 
projects

Paul Kersey (EBI), Cyril Pommier (FR) & Celia Miguel  (PT) 



ELIXIR partners at leading plant research centres



Yes / No
(+optional metadata 

about the allele)

Do you have information 
about the allele “C at 

position 32,936,732 on 
chromosome 13?”

beacon-project.io

Beacon X: Yes
Beacon Y: No
Beacon Z: No
…

Do you have information 
about the allele “C at 

position 32,936,732 on 
chromosome 13?”

Public data discovery web-service

https://beacon-network.org/


ELIXIR and Beacons
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Results 
Develop and deliver integrated solutions to significantly advance use of GA4GH products, show proof of 

concept, and drive towards breakthrough accomplishments that enable data sharing. 

 
Objective 1: Develop priority GA4GH products that address pressing needs  

 
Working Groups will set priorities and benchmarks for product development, in order to best assign resources, 
finalize outputs, and promote use. Priority products will be tools, methods, and approaches that are most 

needed to help remove existing barriers and challenges, and to better enable the sharing of genomic and 
health-related data.  
 

· Carefully choose products and develop tools and approaches in systematic process across the current 
Working Group structure. 

o Develop benchmarks with 6-month intervals for Working Group product output for more 
coordinated and systematic planning.  

o Prioritization and expected timelines for 2015/2016 products to be set by May 2015. The list of 
all current Working Group products is included in this Road Map as an appendix. 

 

· All new products will target how GA4GH can add value and have a strong focus on accomplishing 
tangible near-term results. 

o Set criteria and establish process for taking on new products (showing how each will advance 

two-year GA4GH objectives). 
o Ensure that high priority products are packaged for broad uptake; Guard against risk of groups 

working on dozens of products without prioritization at the outset. 
o Recognize and focus on the pressing need for a few breakthrough accomplishments for 

GA4GH. 
 

· Increase uptake of GA4GH products by leveraging driver institutions and Membership, in order to 

increase responsible sharing.  
o Partner with and encourage funders of research and other key institutions and stakeholders to 

incentivize use and sharing. 

o Better leverage and communicate to GA4GH members on product development and how 
products can be utilized. 

 

Objective 2: Deliver packaged, working solutions to promote product use  
 
To help implement GA4GH products in the field and have them more widely applied in practice, GA4GH will 
not only make tools available, but will take steps to drive dynamic use. These will include combining methods 

and tools into data sharing “packages” that are relevant for large-scale initiatives and more direct engagement 
with select groups undertaking data sharing efforts. 
 

· Produce combined toolkits to guide and promote use of products based on need: 
o Start-up kits for responsible data sharing 
o Central portal with compatible tools and methods 

o Update GA4GH website with easier access to and better support for products 
o Increased Working Group alignment and cross-Working Group collaboration 

 

· Provide support to select efforts to facilitate product use. 

o Provide individualized technical assistance where appropriate and with varying level of support 
to existing/emerging projects and initiatives to facilitate the use of GA4GH tools. 

o Survey membership and ensure transparency in selecting efforts with which to engage. 

www.elixir-europe.org/beacons

• Funding to drive implementation of the 
Beacon technology within ELIXIR nodes

• ELIXIR Authentication and Authorization 
Infrastructure

Accessible to internet users

Accessible to bona fide researchers

Authorized – signed agreement needed

https://beacon-network.org/


Federation of human genome data: localEGA

• Many national datasets from 
human research participants 
needs to be stored locally

• ELIXIR-EXCELERATE developing 
“localEGA” – shared metadata 
(FAIR) and local data store 
(secure)

• Linking local EGA to national 
clouds – and international access 
(ELIXIR-AAI)



How do you find a needle in a federated haystack?



Bioschemas
“schema.org markup 
for life sciences –
minimum properties 
needed for finding 
data”

http://bioschemas.org

http://bioschemas.org/


Bioschemas.org

Search enginesRegistries
Data 

Aggregators

• Standardised 
metadata

• Metadata 
publish and  
harvest 
without APIs 
or special 
feeds

• Feed bio 
registries and 
aggregators

A community initiative built on top of Schemas.org to 
improve Findability and Accessibility in Life Sciences

• Rapid markup
• Exposed to harvesting
• Find

Major data 
resources

Smaller 
datasets

Bioschemas Bioschemas



http://bioschemas.org/liveDeploys/

Bioschemas adopted in EOSC 

In November we presented early adopters... 

now 16 live deployments!

• Generic standard for data discovery

• ”Research schemas” as Emerging federation 
architecture in EOSC (Part of EDMI)

• Created by the Bioschemas community, funded 
by the ELIXIR Budget



ELIXIR: Gateway for User access and mechanism for exposing life-science services 
(via ELIXIR Registries)

European Open Science Cloud is build around 
domain registries



Reliable electronic identification of users (ELIXIR ID) 
is needed to access the key services and capacities 
of ELIXIR.

• You can link existing user accounts to create 
your ELIXIR ID  today at www.elixir-europe.org 
ELIXIR AAI allows Users to continue using their 
federated academic, corporate or social media 
identity by linking it to a personal ELIXIR ID. 

• The ELIXIR service providers connected to ELIXIR 
AAI benefit from a centralised user identity and 
access management services.

• Protocols SAML2, OpenIDConnect.

• https://www.elixir-
europe.org/services/compute/aai

ELIXIR Authentication and Authorization 
Infrastructure AAI

o 359 Home Organisation 

IdPs enabled for login (via 

eduGAIN) 

o 987 ELIXIR users 

o 155 groups created in 

ELIXIR AAI

o 61 registered Resource 

Providers



ELIXIR Cloud & Compute

ELIXIR Cloud capacities surveyed here 

DK, DE, EBI, FI, FR, CH confirmed capacity

> 60.000 compute cores

> 24.000 TB of storage

> 3.000 compute users

https://docs.google.com/spreadsheets/d/1dt-c-0rXFDxa8fHN9VFD-hVmCBpXhzNuTnOP9Jo-87c/edit#gid=0


AAI as foundation for Transnational cloud access



FAIR Data

• Findable 
(Citable)

• Accessible 
(Trackable and countable)

• Interoperable 
(Intelligible)

• Reusable 
(Reproducible)

picture credit: dtl.nl



ELIXIR Position Paper on FAIR data management in the life 
sciences

1. Open sharing of research data is a core 
principle

2. Data Management is crucial to science

3. Data should be submitted to deposition 
databases

4. All data submitted to Open Data archives 
should align with community-defined 
standards

5. ELIXIR Nodes implement FAIR for their  
respective nations

6. Professional skills, adequate resources and 
appropriate funding are needed for Data 
Management and infrastructure

Blomberg N and ELIXIR Consortium. ELIXIR 

position paper on FAIR data management in the 

life sciences. F1000Research 2017, 

6(ELIXIR):1857 (document) (doi: 

10.7490/f1000research.1114985.1) 

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


“Whenever possible, biological research data should be submitted to 
the recommended community deposition databases"

• The ELIXIR Deposition Databases meet 
the technical quality and governance 
criteria expected of ELIXIR Core Data 
Resources

• Agreed collectively by 21 Heads of 
Nodes

• International collaborative effort

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

deposition-databases

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


“All data submitted to Open Data archives must be annotated in 
accordance with 

community-defined standards”

https://elixir-europe.org/platforms/interoperability

https://elixir-europe.org/platforms/interoperability


Example : Semantic  Toolkit for data annotation and 
integration

Map between 
ontologies 
‘xref’

Access and 
visualise an 
ontology

Map text to 
ontologies

Build/extend 
an ontology



ELIXIR FAIR-CMM Model

Level Process Datasets and Linksets

1. 

Initial

Processes are disorganized. Success is dependent on specialised, heroic

and one-off efforts, considered unrepeatable, because processes are not

sufficiently defined and documented to be replicated.

Datasets are disorganised and may well be unstructured. No Linksets (i.e.

explicitly published mappings between datasets).

2. 

Repeatabl

e

Basic processes are established, created and maintained. Successes

could be repeated, because the processes are defined, and documented.

Basic levels of FAIR are implemented by the dataset. Linksets are implied

as the links are intermingled with the data. Descriptions of the links are not

available.

3. 

Defined

An organization has its own process through greater attention to

documentation, standardization, and integration.

Datasets have limited metadata and access capabilities. Linksets are

identified, i.e. there are descriptions of the datasets that are linked to.

4. 

Managed

Organization monitors and controls its own processes through data

collection and analysis

Datasets have further metadata and access capabilities. Linksets are

explicitly managed (but can be idiosyncratic).

5. 

Optimizing

Processes are constantly being improved through monitoring feedback

from current processes and introducing innovative processes to better

serve the organization's particular needs

Datasets are fully annotated with metadata and access capabilities, i.e. they

fully satisfy all the FAIR principles. Linksets are managed as first class

objects, i.e. regarded as datasets in their own right, and accessible to

mapping services.



“ELIXIR Nodes implement

a harmonised FAIR Data Management 

programme for the life sciences”

Support via Implementation 
studies

• Genomics Data 
Management with EGA / 
TraIT (NL, EBI, ES) 

• Data Management 
Implementation study 



ELIXIR Core Data Resources – fundamentally important to life-
science research

• 16 Core Data Resourced Nominated

• ELIXIR is committed to Open Access as a core 
principle for publicly funded research. 

• Discussions on-going with Nodes, Resources and 
funders on high-quality, non-Open Access resources

• ELIXIR Core Data Resources should reflect this 
commitment and have terms of use or a license that 
enables the reuse and remixing of data.

• See “Identifying ELIXIR Core Data Resources”

• Agreed collectively by 21 Node directors

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

data-resources

https://f1000research.com/articles/5-2422/
https://www.elixir-europe.org/platforms/data/core-data-resources


Open access life science data is part of the bioeconomy infrastructure

2010-2015: 

30 771 patents used bioinformatics repositories to 
identify genes, enzymes, SNPs, …

Bousfield D, McEntyre J, et al. Patterns of database citation in articles and patents indicate long-term scientific and industry 
value of biological data resources. 

Vaccines Pharmaceuticals Beauty care Industry enzymes …

https://f1000research.com/articles/5-160/v1


Open Data as an Innovation Driver – ELIXIR SME Programme

• 4 Innovation and SME Forums

• 2 events in 2018 (Cambridge & Frankfurt)

• Growing ELIXIR industry intranet group (23 
people) and mailing list (550)

• External events: BioVision, London Festival of 
Genomics, ENVRI Plus, IMI stakeholder event

https://www.elixir-europe.org/intranet/industry/members


Extending the outreach via local Industry Clusters



Outcome from innovation events:

Node - collaboration

Service - exchange

Node - collaboration



Public data resources as a business model for SMEs



ELIXIR in numbers
• 21 Members and 1 Observer

• ~ 180 institutes involved 

• 600+ staff

• 16 Core Data Resources

• 23 Implementation Studies 
ongoing or soon to start

• 20 papers in ELIXIR F1000 
channel 

• 264 live events in TeSS

• 350 companies attended 
Innovation and SME programme



ELIXIR Outcomes

Secure long-term haping data landscape 
and science policy Development of shared standards / 

conventions 

Bioschemas.org

Developed long-term, stable 
foundation services 

Integration of node services 
Community Standards

Driving Beacon Development

Beacon+

• CNV/CNA as first type of structural variants 

• disease specific queries

• quantitative reporting

DATA DRIVEN GA4GH IMPLEMENTATION PROJECTS

arrayMap for GA4GH

• metadata schema development through implementation of 

arrayMap resource data

• OntologyTerm objects for biodata

• implementation w/  ontology services 

Developing the GA4GH Metadata Schema

Michael Baudis, SIB –U Zürich,  arraymap.org



Many thanks 
to Platform 
and Use Case 
leaders for 
the hard 
work in 2017! 

Gabriella Rustici Louisa Bellis



ELIXIR’s Coordination Groups

Training Coordinators Group

• Chair: Louisa Bellis

Technical Coordinators Group

• Chair: Rafael Jimenez



www.elixir-europe.org

@ELIXIREurope /company/elixir-europe

www.elixir-europe.org

/company/elixir-europe

Thank you!



ELIXIR Innovation and SME Forums connects Academia, Small Biotech and large 
companies

Total

Private

Academics

Copenhagen 

2014

Wageningen

2015
Basel

2015

Oslo

2016

Helsinki

2017

Barcelona

2017
Brussels

2017

Paris

2017


