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Data challenges & Opportunities

* Geographically
distributed data
production

* Secure access and
governance of human data

* Open data mandates of
National and European
funders
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http://omicsmaps.com/

European Infrastructure for life-science data

...delivered in partnership
with research communities
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A network of data Nodes

e ELIXIR Nodes are funded
nationally

e ELIXIR Nodes build on
national strengths and
priorities

e ELIXIR Nodes provides a
national framework for long-
term resource management
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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 E’?ﬁ




FOODAND HUMAN CELL
NUTRITION ATLAS

HUMAN COPY NUMBER
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ELIXIR

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

ELIXIR Communities that
connect domain experts
between Nodes
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Plant sciences

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

e 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

MIAPPE

Minimum Info

Study- Assay il fod
* An archive of peeid
= A mapping of MLAPA

et Archiee
& Tra MIAPPE GatHiul
&, full st of Rdirimg
= Contact us as at in

Br APt Overview

BrAPI| Overview

The Breeding APl specifies a standard interface for plant phenotype/genotype datshases to serve
their data to crop breeding applications. It is a shared, open APL to be used by all data providers and
data consumers who wish to participate. Initiated in May 2014, it is curzently in an actively
developing state, 50 now is the time for potential participants to help shape the specifications to
ensure thelr needs are addressed, The listserve for discussions and anncuncements is st
http://mail2 sgn cornell edu/egi-bin /mailman Nistinfo/plant-breeding-api . Additional
documentation s in the Github wiki.

URL structure

AP requests are structured as “<server> /brapi/v1/", where “vi” is the version number of the AP,
followed by the command,

Example: /brapl/vi/markerprofiles /2939

To distinguish between nmwltiple databases or crops available from the same server, include the

databaxe or crop name as part of the “<server>” identifier. An arbstrary mumber of Jevels can be
inserted between the domain name and the crops or beapi level, if needed

Example: superBreedingServer.oeg/masze oraps /vi/markerpeoliles 2939

Structure of the response object:

The return obpcts are encoded in JSON The response always consists of a “metadata” key that
minimally contains the pagination information in a “pagination” key and the status information as
well as a “datafiles” key that lists URLs to data files generated by the call.

1f the response is a single record that doesn't reguire pagination, then the value for the “pagination™
key s returned with all the keys set to zero. When the results are paginated, the keys “pageSize”
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Public data discovery web-service

A,
<~
Beacon

Do you have information
about the allele "C at
position 32,936,732 on

chromosome 13?”

P

Yes /| No
(+optional metadata
about the allele)

beacon-project.io

O)

8

g

A global search engine for genetic
mutations.

T v "
Do you have information

about the allele "C at
position 32,936,732 on
g chromosome 13?”

&
Beacon X: Yes
BeaconY: No

Beacon Z: No

. ‘r‘;}t. Global Alliance
A for Genomics & Health

Collaborate, Innovate, Accelerate
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https://beacon-network.org/

ELIXIR and Beacons

e Funding to drive implementation of the
Beacon technology within ELIXIR nodes
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ANETHERLAANDS

e ELIXIR Authentication and Authorization
Infrastructure

Public Accessible to internet users

Accessible to bona fide researchers

W15 s Authorized - signed agreement needed

www.elixir-europe.org/beacons
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https://beacon-network.org/

Federation of human genome data: localEGA

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

~

r’ |
#=,

e ELIXIR-EXCELERATE developing
“localEGA"” — shared metadata
(FAIR) and local data store
(secure)

* Linking local EGA to national
clouds — and international access
(ELIXIR-AAID



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

Google  reeve

~ — Shs g News [T

Cool on cooling rack at least 2 hours before
serving.

1. 1 Hoat ovon 10 428°F. Place 1 ple crust in
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http://bioschemas.org/

Bioschemas.org

* Rapid markup

.
%

A community initiative built on top of Schemas.org to « Exposed to harvesting
improve Findability and Accessibility in Life Sciences * Find
> e
/ _ Major data o - OMaller
* Standardised resources + == wawe” datasets
metadata b 4
* Metadata -
publish and
harvest
without APIs
or special
feeds
* Feed bio Registries A Datat Search engines
registries and ggregators
aggregators
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Services/sites implementing Bioschemas's markup

>

Structured Data

Bioschemas adopted in EOSC e e

Identifiers DataCatalog 0.1 visualise

<
<

4

Fairsharing DataCatalog 0.1

In November we presented early adopters... o

DataCatalog 0.1 visualise

NOoOW 1 6 | iv e d e p | Qy ments! Human Protein Atlas  DataCatalog 0.1 visualise

EGA DataCatalog 0.1
Isaexplorer DataCatalog 0.1 visualise

e Generic standard for data discovery \UPHAR /B

DataCatalog 0.1 visualise

e "Research schemas” as Emerging federation MobiDE DataCatalog 01 visualise
architecture in EOSC (Pa rt of EDM') EGA Dataset Dataset 0.1 visualise

MobiDE Dataset 0.2 visualise

e Created by the Bioschemas community, funded
by the ELIXIR BUdget DataMed Dataset 0.1 E——

Biosamples Sample 0.1 visualise

Pscan Tool 0.1 visualise

PscanChlP Tool 0.1 visualise

@&X
4 Cscan Tool 0.1 visualise

EOSC... e Tool

The Europesn Open Soer
Cloud fior Ressanch Pliot Proge

http://bioschemas.org/liveDeploys/




EOSC..

The European Open Scence
Cloud for Research Filot Project

European Open Science Cloud is build around

domain registries

Data
resources

metadata m c/ SOSCts
ind atase
Hicex metadata e
= cataloques Information
Metadata
3 Guideline

LD:‘.

/

data metadata meladala metadala
access discovery access index
metadata
discovery

Data resources
metadata
cataloques

Services

meladala
discovery

metadata
access

/4

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

Infrastructure AAI

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
AAl benefit from a centralised user identity and
access management services.

* Protocols SAML2, OpenIDConnect.

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

359 Home Organisation
|dPs enabled for login (via
eduGAIN)

987 ELIXIR users

155 groups created in
ELIXIR AAl

61 registered Resource
Providers

EI:X;'



ELIXIR Cloud & Compute

ELIXIR Cloud capacities surveyed here C'°”dp8;§v‘?$'3”;§ | 1 ' Scientific
beeee--J - - - - - .+ software
DK, DE, EBI, Fl, FR, CH confirmed capacity ELIXIR-nodes |  environment
from 20 countries | 4

> 60.000 compute cores TTT
> 24.000 TB of storage ° s Virtual

Ii ir -E Services and
> 3.000 compute users e  cloud storage



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

AAIl as foundation for Transnational cloud access

de.NBI Cloud introduction

e Started 2016

e 5 compute centers

e >10000 Cores

e >5 PB Storage Capacity
e >100 TB RAM

e In collaboration with

Elixir

& de.NBI

Freiburg (% H--HH
[:> Single Sign-On

++ Cloud Pertal

o
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FAIR Data

* Findable SCIENTIFIC D AT A

(( Ita b | e) Comment: The FAIR Guiding
".';'"f Principles for scientific data
..wm. Management and stewardship
I » Mah D Wil o o *
S a oy A it e b e s
o (:('eSSI e e e pekrep b laiar
—et ¥ mowme AT i I L . -l - LR
et 1 s T PA Bats P The St et Bt sy 8 bl o B iy b
M e 1 s | " sy of T St Sy, et S o i -
O R E ety & i S i
Sl el e e, - A i gpring £5 s by it Thy Gt & the Sem
B A s o T PR Freige | W SR St T G e S P e e ———
e T e

(Trackable and countable) -
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00 * Reusable -
(Reproducible)

picture credit: dtl.nl



ELIXIR Position Paper on FAIR data management in the life
sciences

1. Opensharing of research data is a core

. . NOT PLEIN REVIEWED N
principle
I —

2. Data Management s crucial to science [
3. Datashould be submitted to deposition s —— a

databases e B
4.  All data submitted to Open Data archives o

should align with community-defined e

standards e g T

FIRATLOY BOOMAINT

ELIXIR position paper on FAIR data management in the

5.  ELIXIR Nodes implement FAIR for their i |
respective nations Blomberg N and ELIXIR Consortium. ELIXIR

position paper on FAIR data management in the

- - life sciences. F1000Research 2017,
6. Professional skills, adequate resources and 6(ELIXIR): 1857 (document) (doi:

appropriate funding are needed for Data 10.7490/f1000research.1114985.1)
Management and infrastructure

EI(X;‘


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

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

ELIXIR Deposition Database list

—— colsborston * The ELIXIR Deposition Databases meet

Database Data type framework

ArrayExpress Functional genomics data. Stores data from high-throughput t h e te C h n i C a | q U a | ity a n d g Ove rn a n Ce

functional genomics experiments.

BioModels Computational models of biclogical processes. Crite ri a eXpeCted Of E L IXI R CO re Data
EGA Personally identifiable genetic and phenotypic data resulting from European R e S O U rC e S

biomedical research projects. Bioinformatics

Institute and the
Centre for Genomic

cesinr * Agreed collectively by 21 Heads of

EMA Mucleotide sequence information, covering raw sequencing data, International N O d e S
contextual data, sequence assembly information and functional and MNucleotide
taxonomic annotation. Sequence Database

Collaboration

e |nternational collaborative effort

IntAct IntAct provides a freely available, open source database system and The International
analysis tools for molecular interaction data. Maolecular Exchange

Consortium

MetaboLights Metabolite structures and their reference spectra as well as their
hiological roles, locations and concentrations, and experimental data
from metabolic experiments.

PDEe Biological macromolecular structures,

PRIDE Mass spectrometry-based proteomics da*-
protein expression information (i~

e https://elixir-europe.org/platforms/data/elixir- i
deposition-databases el(:)(r



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”

~AlRsharing.org i, [dentifiers.org

.
< > standards, databases, policies H

| ookup Service

https://elixir-europe.org/platforms/interoperability el?(r.



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

Identifiers.org and N2T.net help establish global
standards for citation of biomedical data

]
P [ | &
Search E-alert Submit Login

Altmetric: 38 More detail » A~ PDF Tools v

Editorial OPEN
Associated Content
On the road to robust data citation

Scientific Data | Article | OPEN

K N

[vew | SCIENTIFIC D AT A E..H
El itati E-alert Submit
N di jul _ Altmetric: 38 More detail » A= PDF Tools v
Pr predid

when Aticle  OPEN

Associated Content

Uniform resolution of compact identifiers o
for biomedical data On the road to robust data citation

M o

Sarala M. Wimalaratne, Nick Juty, John Kunze, Greg Janée, Julie A. McMurry, Niall Beard, Rafael




ELIXIR FAIR-CMM Model

Level Process Datasets and Linksets
1. HIEEEEEs IS dlsorganlged. SISEEES 5 CEREMCEN O SpEEElisce, neme Datasets are disorganised and may well be unstructured. No Linksets (i.e.
Initial and‘ qne-off efforts, considered unrepeatable,‘because processes are not explicitly published mappings between datasets)
sufficiently defined and documented to be replicated. '
2. . . oo Basic levels of FAIR are implemented by the dataset. Linksets are implied
Basic processes are established, created and maintained. Successes : : ) . e .
Repeatabl . as the links are intermingled with the data. Descriptions of the links are not
e could be repeated, because the processes are defined, and documented. available

4.
Managed

5.
Optimizing

Organization monitors and controls its own processes through data
collection and analysis

Processes are constantly being improved through monitoring feedback
from current processes and introducing innovative processes to better
serve the organization's particular needs

Datasets have further metadata and access capabilities. Linksets are
explicitly managed (but can be idiosyncratic).

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

e Genomics Data
Management with EGA /
TralT (NL, EBI, ES)

* Data Management
Implementation study

action team

.-..
Efﬁr
EFXECH

REPLURELIC

Let's dig the gold mine!

Biginformatics produces & 1ot of data that i3 very valupble and that's our ﬂl:!ldL
Im our working group, we realize this value of data, We set oursehves the folle
halp BioMed researchers mina thair gold: g

& Collect and provide the information about bisinformatics data produced
« Heglp the data producers to take care about thair data (a.k.a. Data Ste
= Halp the data producers share thair data with othars,

= Connect and help interested parties o use the available data sources., 7

Sharing the data sources contents poses challenges regarding technical solut
and Wgal issuss. The ultimate goal i making the data FA.LR., .. Findabie, J 4
while maintaining all the NigEReeaELEaE il

Check our action steps.



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

e 16 Core Data Resourced Nominated
ELIXIR Core Data Resource list

Core Data Resource Data type

ArrayExpress Functional Genomics Data from high-throughput functional genomics experiments. b ELIXIR iS Committed tO Open ACCGSS das a core
principle for publicly funded research.

CATH A hierarchical domain classification of protein structures in the Protein Data Bank.

ChEBI Dictionary of molecular entities focused on 'small’ chemical compounds.

ChEMBL Database of bioactive drug-like small molecules, it contains 2-D structures, calculated PY Discussions On_goi ng W|th Nodes Resources and
)

properties and abstracted bioactivities.

funders on high-quality, non-Open Access resources

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

A :::jlf::ij‘:::;‘ji:gﬂf;::f;’::i‘;:;::_“e””g”“”Seq““’““”g““'“q”e““’a”"‘“"‘“‘*’"’ ) ELIXIR_Core Data Resources should reflec_t this
commitment and have terms of use or a license that

enables the reuse and remixing of data.

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

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

e See "Identifying ELIXIR Core Data Resources”

Europe PMC Europe PMC is a repository, providine -
books, patents and clinical &+ *

e Agreed collectively by 21 Node directors

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

data-resources E”?ﬁ"



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:

ARAERD 33 9 ey ot

T 30 771 patents used bioinformatics repositories to
- *  identify genes, enzymes, SNPs, ...

E L}
.~ ITRALLNC s
“‘\ !‘:HF_I:I:HH:GQE Em‘l;. adl
' e =E e
Vaccines Pharmaceuticals Beauty care Industry enzymes

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


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

Open Data as an Innovation Driver — ELIXIR SME Programme

* 4 Innovation and SME Forums

e 2eventsin 2018 (Cambridge & Frankfurt)

e Growing ELIXIR industry intranet group (23 elixit’
people) and mallmg IiSt (550) EL.IXlRlndustrystrategy

Apnil 2016 N

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



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

@EBR

Extending the outreach via local Industry Clusters
Council of European BioRegions
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EuropaBio’
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Outcome from innovation events:

FIX

MediSapiens
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Public data resources as a business model for SMEs

—_

P
| eaole
Public data resources as genomics

Customising “
a business model for SMEs (/

THE ROLE OF PUBLIC BIOINFORMATICS INFRASTRUCTURE ,"' M1nd SaaS
IN SUPPORTING INNOVATION IN THE LIFE SCIENCES { th lor Drug
eByte  Discovery

RibO ® |
77
'\E‘U OWMTOFORCE ___

> REPOSITIVE

General
Bioinformatics

Enabling




ELIXIR in numbers

e 21 Members and 1 Observer
e -~ 180 institutes involved

* 600+ staff

e 16 Core Data Resources

e 23 Implementation Studies
ongoing or soon to start

* 20 papers in ELIXIR F1o00
channel

° 26/ live events in TeSS

° 350 companies attended
Innovation and SME programme

F]mneﬁeamh f Channels

Making Babies in the 21st Centu- Efficient Parallel Programming

Foundation skills for HPC i
with GASPI @ HLRS computational baomolecuuF-

wanl Qumenas)

E TR I MENcs
€D Identifying ELIXIMgCore Daga 2; referees: >
2 approved] r 4 . >
Christine Durinx, Jo McEntyre, Ron Appel, Rolf Ap as Blomberg, r
Chuck Cook, Elisabeth Gasteiger, J%yub i, I Redaschi, ‘

Heinz Stockinger, Daniel Teixeira, Alfonso Valentia

InterPro Functional analysis of protein se~
predicting the presence o

Note: 7+



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

Developed long-term, stable
foundation services
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Many thanks
to Platform
and Use Case
leaders for

the hard
work in 2017!
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ELIXIR's Coordination Groups

Training Coordinators Group

* Chair: Louisa Bellis

el?g;‘.



Thank you!

www.elixir-europe.org

m /company/elixir-europe



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

200 [ |
al
|
] ‘ate
demics
150
100
50
0
Turning Big Data into Data-driven Data-driven Data-driven Genomics and Genomics, Data Driven Data Driven
Growth innovation in the innovation in the innovation in the Health - Global Biolnformatics and Innovation in Food,  innovation in Rare
agri-food industries pharma and biotech  aguaculture and  resources for local Health - Public Mutrition and Diseases and
industries marine industries Innovation private partnerships Micorbiome Personalised
in open data Medicine
Copenhagen Wageningen Basel Oslo Helsinki Barcelona Brussels Paris
2014 2015 2015 2016 2017 2017 2017 2017
2®
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